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EDITORIAL

Biomarkers of oxidative stress, challenges
Biomarcadores de estres oxidativo, desafios
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Future of the Redox Diagnostic

Lab. Data Algorithms

_ Eq. Variables

Clinical data

The overproduction of reactive oxygen species (ROS)
has been implicated in the development of various
chronic and degenerative diseases such as cancer,
respiratory, neurodegenerative, and digestive diseases.
However, the methodology to detect the oxidative
stress status at a clinical level is difficult to find in the
literature. There are some useful methods to investigate
the oxidative profile, but they are not applicable to the
clinical diagnosis. Despite the high morbidity of diseases
in which oxidative stress is involved (cancer, diabetes,
neurological, cardiovascular, etc.)!, a comprehensive
diagnostic system has not been developed. The
education and training of professional staff (doctors,
biochemists, nutritionists and health-related personnel)
is also insufficient to deal with the analysis of the data
that form part of the antioxidant / pro-oxidant diagnosis
and its impact on the maodification of life styles and
another measure aimed at correcting the imbalance of
the redox environment?,

e
: SIMPLIFIED 4 ormal
INTERPRETATION 2 Moderate / Low
Near future <
3 High
" | 4critical
Prospective
————————————— 2 Physicians recommendations

Only one variable of the antioxidant / pro-oxidant system
(as indices of total antioxidant activity) is not advisable
as unigque maker of oxidative stress. Markers of damage
to bio-molecules (such as malondialdehyde, advanced
products of protein oxidation, etc.), activities of enzymes
(e.g., catalase, superoxide dismutase, glutathione
peroxidase), antioxidants (e.g., glutathione) and indicators
of total antioxidant activity; are recommended?.

The indicators chosen for the diagnosis must be adjusted
to the concept of biomarker. The single measurement of
variables of total antioxidant activity such as: TAS, FRAS,
DPPH, ORAC, among others, will be useful only in the
context of the measurement of other system variables
indicative of damage to biomolecules or the functioning
of the enzymes involved. Otherwise, errors in the
interpretation of the system are incurred, or variables with
a high dispersion are determined that although relatively
easy to measure from the analytical point of view, do not
reflect the real situation of the system?®,
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Biomarkers of oxidative stress, challenges

The adequate methodology would be one that includes
markers of damage to biomolecules, antioxidant
enzymes, the concentration of low molecular weight
antioxidants (including thiol balance) and indicators of total
antioxidant activity. The ideal analytical method should be
low cost, high precision, rapid analysis and should allow
the comprehensive evaluation of the redox system. The
study of a wide range of oxidative stress indices allows
the examination of the role of oxidative stress in different
diseases as: in diabetic patients with macro-angiopathic
complications®, HIV®, dengue®, infertility, neurological
diseases’,among others and nutritional follow-up® or
correction of lifestyles and in other cases intervene with
supplements, ozone therapy® or drugs'®.
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Abstract

Introduction: Intemet use is developing, and it is considered an important part of people’s lives; the internet has dominated all aspects
of human'’s lives. Excessive use of the intermet deprives people of beliefs and social communications; by eliminating social interactions
and dominating people’s lives, it can cause feelings of loneliness and social isolation and threaten the mental health and psychological
well-being of individuals.

Methods: The present study is descriptive-correlational one, and it is an applied study in terms of purpose. The statistical population of
this study was 5537 female students in the junior high schools of Rafsanjan. In order to select the sample, Morgan's sampling table was
used. According to this table, a sample size of 360 people was selected. To select the samples, a two-stage cluster sampling method was
used; in the first stage, four junior high schools were selected, and 3 classes were randomly selected in each high school. were chosen.
The data collection tools in this study are the standard guestionnaires including: 1. Young's Internet Addiction Test (1996) 2. Modaresi
Yazdi's Social Isolation Questionnaire (2014) and 3. Ryff's Scales of Psychological Well-being (1989). The reliability and validity of all of these
questionnaires have been reported to be good. Descriptive and inferential statistical methods were used to analyze the collected data. In
order to organize and summarize the information, descriptive statistical methods such as mean, standard deviation, graph, skewness and
kurtosis indices and normality test have been used. To test the hypothesis, statistical methods such as correlation coefficient and path
analysis have been used.

Results: The results indicate that the relationship between internet addiction and social isolation (P <0.01, r = 0.344) is both positive and
significant. However, the relationship between internet addition and psychological well-being (P <0.01, r = -0.374) is both negative and
significant. The relationship between social isolation and psychological well-being (P <0.01, r = -0.708) is negative and significant.
Conclusion: Internet addiction affects students’ social isolation in various ways and leads them to mental ilnesses such as depression
and threatens people’'s mental well-being.

Keywords: Interet addiction, Social isolation, Psychological well-being, Female students.

Resumen

Introduccidn: El uso de Intemet se esta desarrollando y se considera una parte importante de la vida de las personas; Internet ha domina-
do todos los aspectos de la vida de los seres humanos. El uso excesivo de Internet priva a las personas de creencias y comunicaciones
sociales; al eliminar las interacciones sociales y dominar la vida de las personas, puede causar sentimientos de soledad y aislamiento
social y amenazar la salud mental y el bienestar psicoldgico de los individuos.

Meétodos: El presente estudio es descriptivo-correlacional, y es un estudio aplicado en cuanto a su finalidad. La poblacion estadistica de
este estudio fue de 5537 alumnas de las escuelas secundarias de Rafsanjan. Para seleccionar la muestra se utilizo la tabla de muestreo
de Morgan. Segun esta tabla, se selecciond una muestra de 360 personas. Para seleccionar las muestras, se utilizd un método de mues-
treo por conglomerados en dos etapas; en la primera etapa, se seleccionaron cuatro escuelas secundarias y se eligieron 3 clases al azar
en cada escuela secundaria. Los instrumentos de recogida de datos en este estudio son los cuestionarios estandar, que incluyen 1. El
test de adiccion a Intemet de Young (1996) 2. Cuestionario de aislamiento social de Modaresi Yazdi (2014) y 3. Las escalas de bienestar
psicolégico de Ryff (1989). La fiabilidad y la validez de todos estos cuestionarios han sido reportadas como buenas. Se utilizaron métodos
estadisticos descriptivos e inferenciales para analizar los datos recogidos. Para organizar y resumir la informacion, se han utilizado métodos
estadisticos descriptivos como la media, la desviacion estandar, el grafico, los indices de asimetria y curtosis y la prueba de normalidad.
Para comprobar la hipdtesis, se han utilizado métodos estadisticos como el coeficiente de correlacion y el andlisis de trayectorias.
Resultados: |os resultados indican que la relacion entre la adiccion a Internet y el aislamiento social (P <0,01, r = 0,344) es positiva y
significativa. Sin embargo, la relacion entre la adiccion a Intemet y el bienestar psicoldgico (P <0,01, r = -0,374) es negativa y significativa.
La relacion entre el aislamiento social y el bienestar psicoldgico (P <0,01, r = -0,708) es negativa y significativa.

Conclusiones: La adiccion a Internet afecta al aislamiento social de los estudiantes de diversas maneras y les lleva a padecer enferme-
dades mentales como la depresion y amenaza el bienestar mental de las personas.

Palabras clave: Adiccion a Internet, Aislamiento social, Bienestar psicologico, Mujeres estudiantes.
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Introduction

The use of the Intemet has grown increasingly in recent
decades'. The present age is at the height of the digital
industrial revolution. Each revolution will undoubtedly
bring about different changes, either good or bad. The
tensions resulting from these changes are not always
harmful, but the way of dealing with these changes can
determine whether they are harmful or beneficial.

The unique features of the intemet, such as being
easily accessible, the possibility of 24-hour intermet
communication, low cost, anonymity of users, and ease
of use have all led to its widespread use worldwide®, The
widespread use of the internet in science and technology
and its absorbing applications have led to the emergence
of the phenomenon of Internet addiction in recent years”.
Internet addiction is a behavioral dependence that is
associated with indicators such as increasing costs
for Intemet users, suffering from unpleasant emaotions,
such as anxiety, depression, etc. when a person is not
connected to the Internet, increasing users’ tolerance
and dependence against the bad effects of using the
internet, and denying problematic behaviors by the
users. The consequences of internet addiction include
changing one’s lifestyle in order to spend more time on
the intemet, ignoring one’s health, avoiding important life
activities, reducing social relationships, ignoring family
and friends, suffering from financial problems due to the
internet usage costs, and educational problems. People
with this disorder suffer from a variety of psychological,
social, and occupational problems®.

Unfortunately, this addiction is not for a specific group or
category; it affects everyone. But this addiction is more
commonly observed in teenagers and young people
compared to other groups. As we know, adolescence is
one of the most important periods of human life and the
lack of adaptation to the changes and stresses of this
period of life can cause many physical and mental harms.
One of the components of mental health is psychological
well-being. According to Ryff, psychological well-being is
what a person needs for well-being and includes feeling
good about one and one’s life®. Ryff expresses her views
in the theoretical dimensions of autonomy, environmental
mastery, personal growth, positive relations with others,
purpose in life, and self-acceptance’.

In the scientific researches of Brener (1997)° and Caplan
(2002)°, concluded that students with Internet addiction
have lower psychological and social well-being than
students without Internet addiction. Uncontrolled use of
the Internet endangers the physical, social, and mental
development of users. The results of numerous studies
on high school and college students indicate that the
incidence and prevalence rates of the internet addiction
are increasing among these people. Intermet addiction in
students leads to problems such as reduced interpersonal

communication, damage to various components of mental
health, and difficulties in social interactions™. On the
other hand, people differ, biologically and individually, in
the degree of vulnerability to mental ilness. However, the
extent of these differences is influenced by social factors,
and a large proportion of different forms of mental ilness
are strongly associated with social models. Social isolation
is one of the social factors affecting health. Social isolation
has two dimensions: mental and objective that are close,
in terms of concept, to social involvement, social cohesion
and social capital, of alienation, loneliness and withdrawal.
The intemet, as a new communication technology,
accelerates and facilitates the possibility of communication
and interaction between people, but it can reduce these
interactions and increase the social isolation of people™.
Social isolation refers to either lack or weakness of an
individual in establishing connections with others, groups,
and society. Undoubtedly, social isolation deprives
individuals of informal and formal participation in society,
reduces social exchange and social attachment, prevents
the constant exchange of thoughts and feelings from an
individual to the whole and from the whole to the individual,
weakens or disrupts warm relations and exchanges as
well as verbal relations, and deprives individuals of the
opportunity to live together, work together, experience
events together, and be together. Ultimately, social isolation
makes the creation of lasting, deep relationships impossible.
The abovementioned problems are likely to lead to various
consequences such as loneliness, helplessness, social
despair and decreased social tolerance’.

Given the unfortunate increase in the rate of interet
addiction and the risk of young people being involved
and roaming in cyberspace, the poor performance of
measures taken in the field of cyberspace control by
governments, the lack increasing public awareness on the
correct use of the intemet, as well as risk including social
isolation, feeling of loneliness, reduced interpersonal
relationships and lowered level of health and well-being
of individuals, and ultimately the destruction of social
capital of the country, especially girls owing to mental
sensitivities and their future role as mothers, managers,
and life managers, it is required to conduct studies to
determine factors influencing this emerging phenomenon.
It is also essential to consider these factors in designing
preventive and intervention programs's,

According to the high importance of issue, the present
study was performed to assess the relationship between
internet addition with social isolation and psychological
well-being (a case study: female junior high school
students of Rafsanjan, Iran).

Materials and methods

The present study is descriptive-correlational one. In
terms of purpose, it is an applied one. The statistical
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population of this study was 5537 female students
studying in junior high schools of Rafsanjan, Iran. In
order to select the sample, Morgan sampling table was
used; according to this table, a sample size of 360
people was selected. To select the sample, two-stage
cluster sampling method was used; in the first stage, 4
junior high schools were selected, and 3 classes were
randomly chosen in each high school. The data collection
tools in this research are standard questionnaires. They
include Young's Internet Addiction Test (1996). This scale
consists of 20 questions. The validity of the questionnaire
has been evaluated and confirmed as “good” by using
the opinions of supervisor and the reader. The reliability
of this questionnaire was measured to be %78 using
Cronbach’s alpha test. The reliability of the questionnaire
was measured to be %95 in this study by applying
Cronbach's alpha. The next questionnaire is Modaresi
Yazdi's Social Isolation Questionnaire (2014). This
questionnaire includes 18 questions and its components
(loneliness (1 to 6), helplessness (7 to 9), social despair
(10 to 14), reduced social tolerance (15 to 18)). In order
to measure the reliability of each of the dimensions of
this questionnaire, Cronbach’s alpha method was
used; according to the results of each component of
the questionnaire, an acceptable reliability has been
reported. Cronbach’s alpha coefficient has been reported
to be 79% for loneliness, 85% for hopelessness, 73% for
social despair, and 78% for reduced social tolerance. The
reliability of the guestionnaire in this study was measured
to be 82% with Cronbach’s alpha. Also, the validity of the
questionnaire was conducted by using face validity. The
next questionnaire is Ryff's Scale of Psychological Well-
being (1989). Ryff's Scale of Psychological well-being
(short form) has 18 questions that aim to evaluate and
investigate psychological well-being has 6 dimensions
(Autonomy: guestions 12-9-18; environmental mastery:
questions 1- 4-6, personal growth: questions 17-15-
7, positive relations with others: questions 3-13-11;
purpose in life: questions 16-14-5; and self-acceptance
guestions 10-8-2). The reliability of the questionnaire in
this study was measured to be 72% with Cronbach’s

alpha. Descriptive and inferential statistical methods were
used to analyze the collected data. In order to organize
and summarize the information, descriptive statistical
methods such as mean, standard deviation, graph,
skewness and kurtosis indices and normality test have
been used. To test the hypothesis, statistical methods
such as correlation coefficient and path analysis have
been used.

Results

Descriptive indicators of research variables

Table | shows the descriptive indicators of mean,
standard deviation, minimum and maximum scores of the
present study’s participants in terms of research variables.
The results reported the mean and standard deviation of
internet addiction (SD = 1.21, M = 69.20), social isolation
(SD = 0.62, M = 59.20), and psychological well-being
(SD = 0.5, M = 33.40).

The distribution of the research variables

Table Il shows how the studied variables are distributed
in terms of normality. The results showed that the
variables of internet addiction (ku = -0.8, sk = 0.5, p
<0.05, KS (857) = 0.111), social isolation (ku = -0.05,
0.35 sk =, p< 0.05, KS (357) = 0.054) and psychological
well-being (ku = -0.06, sk = 0.39, p< 0.05, KS (357) =
0.067) are not normal in terms of Kolmogorov-Smirmov
index. However, since this index is significant in large
samples, the condition of being normal is accepted if
the two indices of skewness and kurtosis are between
+2. In this study, for all of the investigated variables, the
skewness and kurtosis were between +2.

Testing the research hypotheses

The correlation matrix between the research variables
The main Hypothesis: There is a significant relationship
between internet addiction with social isolation and
psychological well-being.

Table I: Descriptive indicators of the participants’ scores in terms of the research variables.

Variable Number Mean
Internet addition 357 69.2
Social isolation 357 59.2
Psychological well-being 3517 33.4

Table Il: The indictors of the distribution status of the research variables.

Component Skewness Kurtosis
Internet addiction 0.5 -0.8
Social isolation 0.35 -0.05
Psychological well-being -0.39 -0.06

Table llI: The relationship between the research variables.

Component Internet addiction
Internet addiction 1
0.344**

-374**

Social isolation
Psychological well-being

Kolmogorov-Smirnov index

Standard deviation Minimum score Maximum score

1.21 1 6.5
0.62 171 72.4
0.5 78.2 56.5

Degree of freedom Significance level

0.111 357 0.000
0.054 357 0.013
0.067 357 0.001

Social isolation Psychological well-being

1
-0.708** 1
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Table Ill shows the results of the correlation between
the research variables. The results indicated that the
relationship  between internet  addiction and social
isolation (P <0.01, r = 0.344) was positive and significant,
but the relationship between interet addiction and
psychological well-being (P <0.01, r = -0.374) was
negative and significant. Finally, the relationship between
social isolation and psychological well-being (P <0.01, r
=-0.708) is negative and significant.

Testing the model

The results of table IV show the fit indices of the
analyzed model. The results indicated that the values of
SRMR = 0.047, RSMEA = 0.08, p = 0.000, df = 29,
X? = 95,45 indicates the optimal fit of the model in the
population. Moreover, to determine the suitability of the
fit of the model with data, fitness indicators were used.
The results showed that the normed fit index is (NFI) =
0.909, and the comparative fit index is = 0.941 (CFl);
this indicates the acceptable fit of the model with the
data, especially the CFl value which according to Muller
(1999) should be above 0.9 and from the point of view
of Weston & Gore Jr (2006), it should be above 0.95 in
order to have a good fit model with the data, since it is not
affected by the sample size. Also, if the root mean square
error of approximation (RMSEA < 0.05) is very good i.e.
between 0.05 and 0.08, the fit is acceptable, and if it is
higher than 0.08, the fit is poor, and the standardized root
mean square residual (SRMR < 0.08) indicates optimal
and undesirable fit. In this study, RMSEA was between
0.05 and 0.08 and SRMR was below 0.08; this indicates
acceptable fit.

Testing the secondary hypotheses of the research
Table V shows the results of the study of the direct
effects of the investigated variables on each other in the
general model.

First sub-hypothesis: The direct effect of intemnet
addiction on the psychological well-being of high school
students is significant.

The results showed that the direct effect of intemet
addiction on the psychological well-being of high school
students is not significant (p > 0.05, t = -1.76, B =

Table IV: The fit indicators of the model.

Fit indicators X2 df df/x2

The indicator value 95.45 29 3.29

-0.079). As a result, the null hypothesis is accepted and
hypothesis 1 is rejected.

Second sub-hypothesis: The direct effect of intermet
addiction on social isolation of high schoaol students is
significant.

The results showed that the direct effect of internet
addiction on social isolation of high schoaol students is
positive and significant (p < 0.01, t = 5.28, p = 0.191).
As a result, null hypothesis is rejected and hypothesis
one is accepted.

Third sub-hypothesis: The direct effect of social isolation
on the psychological well-being of high school students
is significant.

The results indicated that the direct effect of social
isolation on the psychological well-being of high school
students is negative and significant (p < 0.01, t=-3.17,
p = -0.208). Therefore, the null hypothesis is rejected
and hypothesis one is accepted.

Discussion

The rapid intemet expansion and proliferation have
provided better communication, information, and social
interaction  opportunities.  However, the excessive
undisciplined use by some individuals has led to the
emergence of the concept of internet addiction. Younger
interet users (i.e., between 18 and 24 years old) were
more at risk of becoming internet addicts than older users.
Psychological and environmental factors in the lives of
college students may leave them disproportionately
vulnerable to interet addiction. Possible reasons for this
are (a) students have huge blocks of unstructured time,
(b) schools and universities provide free and unlimited
access to the internet, (c) students from the ages of 18-
22 years are for the first time away from parental control
without anyone monitoring or censoring what they say or
do onling, (d) young students experience new problems
of adapting to university life and finding new friends, and
often end up seeking a companionship using different
applications of the intemet, (e) students receive full

Table V: Direct effects of the investigated variables on each other in the general model.

Endogenous and

exogenous variables Non-standardized Standardized
coefficient coefficient

On psychological well-being -0.008 -0.079

From internet addiction -0.039 -0.205

From social isolation

On social isolation 0.099 0.191

From internet addiction

Direct effects

Sig RMSEA SRMR NFI CFI
0.000 0.08 0.047 0.909 0.941
Standard
error t value R?
0.045 -1.76
0.065 - 0.759
3147
0.036 5.28** 0.558
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encouragement from faculty and administrators in using
the different internet applications, (f) adolescents are more
trained to use the different applications of technological
inventions and especially the intermet, (g) students
desire to escape university sources of stress resulting
from their obligations to pass examinations, compose
essays, and complete their degrees in the prescribed
time with reasonable marks, and finally (h) students feel
that university life is alienated from social activities, and
when they finish their studies, the job market with all its
uncertainties is a field where they must participate and
succeed in finding employment ',

The present survey was performed to assess the
relationship between interet addition with social isolation
and psychological well-being (a case study: female junior
high school students of Rafsanjan, Iran). Findings showed
that relationship between internet addiction and social
isolation (P <0.01, r = 0.344) was positive and significant.
the direct effect of internet addiction on the psychological
well-being of high school students is not significant. The
direct effect of intemet addiction on the social isolation
of high school students is significant. Additionally, the
direct effect of intemet addiction on the social isolation
of high school students is positive and significant. The
direct effect of social isolation on the psychological well-
being of high school students is negative and significant.
Similar reports have been recorded in this field. Kraut et
al. (1998)'® found that excessive internet usage presents
a negative effect on face-to-face interactions by reducing
time spent with friends and family members, which leads
to increased loneliness and depression, thus decreasing
psychological well-being (PWB). Liu reported that
interet use increased the degree of loneliness in college
students’®, The previous studies observed the negative
effect of internet on their dally lives and a break in the PWB
of young adults. These studies defined well-being in the
concept of mental iliness and distress such as loneliness
and depression’’, behavioral difficulties’™, impulsivity,
sensation and novelty-seeking, and social isolation'®,

Various studies conducted by Ko et al (2008) (20) and
Rashidivan et al. (2017)?" have indicated that the rate
of depression is higher among the users addicted to
the internet in comparison to the normal users of the
internet. Cardak (2013)* reported that students with
higher levels of Internet addiction are more likely to be
low in psychological well-being. The results indicated
that psychological well-being was affected by Intemet
addiction negatively; and provided a better understanding
on the relationship between psychological well-being
and Internet addiction. A Chinese survey showed the
relationships between social support, loneliness, and
internet addiction in postsecondary students®,

Similar to our findings, the results of Algahtani et al.
(2020)%4 showed that most of the participants were
nonaddicted to internet, had a moderate level of feeling

of loneliness that were highly satisfied about their life.
Based on this result it was conclude that there is no
relationship between intemet addiction, loneliness and
life satisfaction (p>0.01). It is recommended to broad
the population for increasing the generalizability of the
results to all Saudi population. Previous survey in Iran®®
showed that there was a significant positive correlation
between Internet addiction and test anxiety. There is also
an inverse correlation between social adjustment and test
anxiety. The results of step-by-step regression analysis
showed that among the variables under study, the Intermet
addiction variable predicts 0.32 and along with the social
adjustment variable 0.37 variance of test anxiety.

Conclusion

In explaining the results of the present study, it can be
stated that in general, overusing the internet results in
physical laziness, increased inactivity, reduced relationship
with the others in the real world, and mental problems. In
addition, being too much involved with the virtual not only
harms the individual's physical health (due to inactivity) but
also involves one’s mind with issues in an unreal world
and causes tiredness and depression as well. Therefore,
the excessive use of the internet can be a major problem
for one’s psychological well-being. In the present study,
the lack of a relationship between internet addiction and
psychological well-being can be explained as such that
owing to adolescence and high energy, teenagers are
likely to be unaware of the physical and especially mental
damages caused by excessive use of the internet; they
are less likely to give due attention to the complications
and harms caused by the internet addiction.

In explaining the direct and positive effect of internet
addiction and social isolation, it can be stated that a
when a person is socially isolated or generally does not
have the ability to establish relationships with others in
the real world, or his interpersonal relationships have
been damaged for various reasons such as negative
expectations and predictions, he or she tumns to the
internet  and  cyberspace communications  where
communication with others is much easier than that
of the real world, so that he/she will compensate the
abovementioned problems. Many people also tum to the
internet to manage and avoid the unwanted emotions
such as stress, loneliness, depression, anxiety and
worry. The Internet is the easiest way to get out of these
feelings when a person has been through an ordeal
and is looking for a solution to escape their problems
or immediate relief. Over time, being involved with the
internet isolates the individual and makes him/her a lonely
one. The present study has confirmed these findings.

In explaining this part of the research, it can be stated
that social isolation deprives people of formal and informal
participation in society, reduces exchange and social
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attachment, and weakens or disrupts warm exchanges
and discourse relations. Thus, the individual will be isolated,
and his/her health will be at risk. The results of this study
and the negative relationship between social isolation and
psychological well-being indicate this issue. In general, the
reasons behind people’s psychological well-being can be
found when their mental needs and high-level needs to
achieve self-fulflment are met. The isolated person suffers
from some kind of mental damage, and his/her needs are
at very low levels; this can confirm the negative relationship
between psychological well-being and isolation.

Based on the results of the present study, the following
practices are recommended to be conducted:

- Doing group work and advising families to hold party
and family meetings to strengthen social support and
more hope among their children;
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Abstract

Background: In recent studies, it has been somewhat determined that the Lactate dehydrogenase(L.DH) ratio of serum to
Adenosine deaminase(ADA)of pleural fluid has a diagnostic value in malignant pleural effusions. We decided to study the diagnostic
value of these enzymes by conducting a wider study and a higher statistical society.

Methods: This is a descriptive-analytic study that was conducted in a cross-sectional method. Sampling method was census
and 39 patients with exudative pleural effusion were enrolled. Age, sex, biopsy report, serum LDH and ADA of pleural fluid were
recorded in a preformed form. The LDH ratio of serum to ADA of pleural fluid was calculated. The collected data were entered into
SPSS18, using statistical tests were analyzed.

Results: Of the 39 patients,61.5% had cancer and 38.5% had infections. There was a significant relationship between mean pleural
ADA and mean ratio of serum LDH to pleural ADA in terms of type of disease. The sensitivity, specificity, positive predictive value
and negative predictive value of ratio of serum LDH level to pleural ADA level were 95.8%, 80%, 88.5% and 92.3%, respectively.
Conclusions: Can be concluded that serum LDH /pleural ADA ratio are very consistent with pathological finding and can be used
to diagnose of malignancy in exudative pleural effusion.

Keywords: Lactate dehydrogenase, Adenosine deaminase, pleural effusion, malignancy.

Resumen

Antecedentes: En estudios recientes, se ha determinado en cierta medida que la relacion entre la lactato deshidrogenasa (LDH)
del suero y la adenosina desaminasa (ADA) del liquido pleural tiene un valor diagndstico en los derrames pleurales malignos. Deci-
dimos estudiar el valor diagndstico de estas enzimas realizando un estudio mas amplio y una mayor relacion estadistica.
Meétodos: Se trata de un estudio descriptivo-analitico que se realizd con un método transversal. El método de muestreo fue censal
y se inscribieron 39 pacientes con derrame pleural exudativo. La edad, el sexo, el informe de la biopsia, la LDH sérica y la ADA del
liquido pleural se registraron en un formulario elaborado al efecto previamente. Se calculd la relacion entre la LDH sérica y la ADA
del liquido pleural. Los datos recogidos se introdujeron en el SPSS18 y se analizaron mediante pruebas estadisticas.
Resultados: De los 39 pacientes, el 61,5% tenia cancery el 38,5% tenia infecciones. Hubo una relacion significativa entre la me-
dia de ADA pleural y la media de la relacion entre la LDH sérica y la ADA pleural en funcion del tipo de enfermedad. La sensibilidad,
la especificidad, el valor predictivo positivo y el valor predictivo negativo de la relacion entre el nivel de LDH sérica y el nivel de ADA
pleural fueron del 95,8%, el 80%, el 88,5% y el 92,3%, respectivamente.

Conclusiones: Se puede concluir que la relacion LDH sérica / ADA pleural son muy consistentes con el hallazgo patolégico y
pueden ser Uutilizados para diagnosticar de malignidad en el derrame pleural exudativo.

Palabras clave: Lactato deshidrogenasa, Adenosina desaminasa, derrame pleural, malignidad.
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Introduction

Lactate dehydrogenase (LDH) is an enzyme that is almost
present in all living cells. This enzyme plays a significant
role in the conversion of lactate to pyruvate and vice versa.
It occurs abundantly in blood cells and cardiac muscles.
Since the amount of LDH increases with tissue injuries, it
is known as an important factor used to assess trauma
such as myocardial infarction (MIl)'?, Previous studies
have shown that LDH can serve as a marker in cancer
prognosis. Also, regarding stomach cancer, the incidence
of LDH and Vascular endothelial growth factor (VEGF) in
the tumor and stroma is rendered as an important factor
in cancer prognosis. On the other hand, the LDH rate
increases in cellular turmover leading to the use of this
enzyme in follow-up of cancer patients®*. Moreover, LDH
is used in exploring the rate of pleural fluid absorption and
its comparison with serum level to determine whether
the fluid accumulated in the pleural space is exudate or
transudate®’. Adenosine deaminase (ADA) is an enzyme
that plays a role in purine metabolism. The main function of
this enzyme in humans is development and maintenance
of the immune system, though other physiological roles of
the enzyme are not known yet®®. The low rate of ADA may
indicate pulmonary inflammation, death of thymus cells,
and also reduced T-cells’®'", ADA is additionally used in
investigating the pleural fluid and ascites fluid in various
differential diagnoses'™. The most common causes
of exudative pleural effusions are bacterial infections,
cancers (like lung cancer, breast cancer, and lymphoma),
viral infections, and pulmonary embolism'™. The studies
conducted so far have relatively demonstrated the role
and diagnostic value of LDH alone in exudative pleural
effusions indicating its low sensitivity'*. Nevertheless,
recent studies have relatively revealed that the serum
LLDH to pleural fluid ADA ratio possesses some diagnostic
value'. Hence, this study investigated the diagnostic
value of the proportion of serum LDH to pleural fluid ADA
compared to pathology tests in diagnosing cancer in
exudative pleural effusions.

Materials and methods

In this descriptive-analytic cross-sectional study, a
sample volume of 30 was considered to investigate
the patients presenting to Intemal Puimonary Ward and
Oncology Ward of Yazd hospitals. A total of 39 patients
who qualified for entering the study on the basis of the
inclusion criteria, i.e., affliction with exudative pleural
effusions, participated in the study. First, the patients
were investigated for pleural effusion and the patients
with exudative pleural effusion were selected. Then, the
patients underwent pleural aspiration to study protein,
LDH, albumin, cell counts, ADA, Bacille de Koch ( BK),
and pathology. If diagnosis could not be established on
the basis of these tests, pleural biopsy was done. Along
with these tests and on the basis of predetermined goals,

serum LDH was also requested. After determining LDH
and ADA, the ratio of these two enzymes was estimated.
The patients were subsequently divided into cancer and
non-cancer patients. The cancer group was, in tum,
subdivided into three subgroups of tuberculosis group
(diagnosed on the basis of BK), parapneumonic group (on
the basis of response to treatment and the appearance
of pleura), and miscellaneous causes group (on the basis
of exclusion of other causes). The cancer group was
subdivided into pulmonary origin subgroup and metastatic
subgroup diagnosed on the basis of pleural cytology or
biopsy. Next, on the basis of results, the estimated ratio
was compared to pathology reports from pleural biopsy
which is the standard diagnostic method for differentiating
the malignant exudative cases form benign exudative
cases. The culled data were analyzed with SPSS20 using
Mean+SD, frequencies, Kappa test, and T-test. The best
cut-off point was determined by ROC curve (P<0.05).

Results

Our findings showed that of 39 patients with pleural
effusion, 24 (61.5%) were affected with cancer and 15
(38.5%) had no cancer. The findings demonstrated that the
mean age of the patients under study was 59.94+16.63
years with an age range of 18-86 years, mean serum LDH
was 676.74+634.42 IU/L with a range of 131-3345, and
the mean ADA level was 29.28+28.06 IU/L with a range
of 1-96.8. The results of mean serum LDH level in the
samples under study in terms of disease type suggested
that the mean serum LDH was 826.75+761.45 in the
cancer group and 436.73+199.09 in the non-cancer
group (P=0.061) indicating no significant difference in
serum LDH level between the two groups. The results
of mean pleural ADA level in the samples under study in
terms of disease type, cancer type, and non-cancerous
diseases are presented in table |. The analysis of results
using T-test indicated a significant difference in the mean
pleural ADA in the samples under study in terms of
disease type (cancerous and non-cancerous) and type of
cancer (pulmonary and metastatic) (P<0.05).

Table I: Mean pleural ADA in the samples under study in terms of disease type,
cancer type, and non-cancerous disease type.

Variables Frequency Mean=SD P-value
Non-cancerous = Tuberculosis 6 55.33+26.05 0.602
Disease type Miscellaneous 5 68.36+23.83
causes
Parapneumonic 4 54.75+18.19

Disease Type Cancerous 24 114.96+1565.17| 0.000
Non-cancerous 15 8.13+4.27

Cancer Type Pulmonary 4 6.47+4.54 0.037
Metastatic 20 11.17+3.73

The results of the study conceming the mean ratio of
serum LDH to pleural ADA (cancer ratio) in the samples
under study in terms of disease type, cancer type, and
non-cancerous diseases are displayed in table Il. T-test
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Table 1I: Mean serum LDH to pleural ADA ratio in the samples under study in
terms of disease type, cancer type, and non-cancerous disease type.

Variables Frequency Mean+=SD P-value
Non-cancerous | Tuberculosis 6 7.30+2.88 0.635
Disease type Miscellaneous 5] 7.66+4.41
causes
Parapneumonic 4 9.96+6.25

Disease Type Cancerous 24 10.38+4.17 0.012
Non-cancerous 15 59.52+22.74

Cancer Type Pulmonary 4 297.74+304.85| 0.007
Metastatic 20 78.41+77.68

analysis (P<0.05) indicated a significant difference in
mean serum LDH to pleural ADA ratio in the samples
under study in terms of disease type (cancerous and non-
cancerous), and cancer type (pulmonary and metastatic).

Moreover, T-test analysis of results suggested no
significant difference in mean serum LDH level in the
samples under study in terms of disease type (cancerous
and non-cancerous) and non-cancerous disease type,
and cancer type (pulmonary and metastatic) (P>0.05).
The correspondence between serum LDH to pleural
ADA ratio and pathology findings was examined by
Kappa test and gave Kappa=0.778 indicating a high
correspondence. ROC curve was used to determine the
best cut-off point for serum LDH to pleural ADA ratio in
diagnosing cancer resulting in AUC=0.981 that is a good
value. This value was tested to the power of 0.5 that was
significant at P=0.000. This means that the use of serum
LDH to pleural ADA index is helpful in cancer diagnosis.
Given the sensitivity and specificity values given by the
computer, the best cut-off point lied between 13.6 and
14.08; so, we selected 13.5 as the cut-off point in this
study. Using the cut-off point obtained in this study, the
following diagnostic values of serum LDH to pleural ADA
ratio were acquired:

« Sensitivity=95.8%

- Specificity=80%

« Positive predictive value=88.5%
- Negative predictive value=92.3%
« Accuracy=89%

Discussion

There are countless challenges facing various sciences,
especially medicine, health and experimental sciences'® .
The results of the study by Lee conducted on the serum
LDH level in patients with pulmonary cancer showed that
the serum LDH level in these patients is directly correlated
with the rate of tumor spread in the patients’ whole body?.
These results are not consistent with our findings that
there was no significant correlation between mean serum
LDH levels in terms of disease type (cancerous and
non-cancerous). The difference may be attributed to the
difference in the type of tumors under study as our study
examined all types of exudative pleural effusions regardless
of their type while Lee's study investigated only exudative

pleural effusions induced by non-small cell carcinoma.
Also, the findings of the study by Hermes carried out on the
role of serum LDH level in the remainders of patients with
pulmonary cancer of small cell type demonstrated that the
serum LDH level serves as an independent and reliable
parameter in exploring the patients’ survival rate®*. Another
study in 2016 revealed that the LDH to ADA ratio has
great diagnostic value in diagnosing exudative effusions'™.
The results of the study above are consistent with the
findings by Zhang' and Lumachi®® wherein the serum
LDH to pleural ADA ratio showed high correspondence
with pathological findings. Besides, the results of the
study by Verma (2016), performed on diagnostic value of
serum LDH to pleural ADA ratio in differentiating malignant
exudatives from tuberculosis, demonstrated that the LDH
to ADA ratio is of great diagnostic value in differentiating
malignant exudatives from TB?. This is consistent with
our finding that indicated a significant correlation between
mean serum LDH to pleural ADA ratio in terms of disease
type (cancerous and non-cancerous). Furthermore, the
results of this study showed that the serum LDH level
was significantly higher in the malignant cancer group
compared to the TB group. Although the LDH level was
higher in the malignant cancer group than the infection
group, the difference was not statistically significant
(P=0.061). The difference may be due to disparities in
the groups under study since our study examined all
factors of non-cancerous exudative pleural effusions
(TB, parapneumonic, and miscellaneous causes) while
Verma's study explored merely TB. The study above
found a significant correlation between pleural ADA and
serum LDH to pleural ADA ratio between the two groups
under study which was not consistent with our results. In
addition, in the mentioned study, the rates of sensitivity and
specificity of serum LDH to pleural ADA ratio were 98%
and 94%, respectively, that were greater than those in our
study, i.e., 95.8% and 80%, respectively. The difference
can be attributed to the differences in sample volumes
in the two studies as we investigated 39 patients with
exudative pleural effusions whereas Verma explored 987
patients leading to the wide differences in the specificity
of the intended index in the two studies. Finally, the study
above considered a cut-off point smaller than 20 which
was higher than our cut-off point that was 13.5. Moreover,
in that study the mean ADA level was significantly higher
in the cancer group with pulmonary origin compared to
the metastatic cancer group which is not consistent with
our study wherein the mean ADA level was higher in the
metastatic cancer group. This inconsistency of results
may be due to differences in sample volumes in the
two studies since the number of samples with cancer of
pulmonary origin was less than cancer of metastatic origin.

Conclusion

On the basis of our findings, it may be concluded that
the use of serum LDH to pleural ADA index is beneficial
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in cancer diagnosis so that it can be used in diagnosing
cancers in exudative pleural effusions. The presence of
high specifficity (95.8%) in the correspondence between
serum LDH to pleural ADA ratio and pathological results
indicates that the negativity of the index can greatly reject
the malignant exudative pleural effusion though, of course,
arelatively low specificity (80%) suggests that the positivity
of this index is not of much help in diagnosing malignant
exudative pleural effusion and shows more false positive
results. Ultimately, considering the significant difference
in mean serum LDH to pleural ADA ratio in the samples
under study in terms of disease type, it may be concluded
that this index can be used in differentiating malignant
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Abstract

Introduction: Obesity is the most common metabolic disorder in developed society and has a multifactorial origin. In this paper, we
assess that affects how the Mediterranean diet and regular physical exercise in the prevalence of obesity in the population studied.
Materials and methods: A descriptive, cross-sectional study was carried out in 1457 workers in the Spanish Mediterranean
area to determine the influence of adherence to the Mediterranean diet, assessed with the PREDIMED questionnaire, and physical
activity, quantified with the IPAQ questionnaire, on the values of different scales of overweight and obesity.

Results: Most of the overweight and obesity scales and body fat estimation scales analyzed show an improvement in values as the
level of physical activity increases, both in men and women. A similar situation is observed with adherence to the Mediterranean diet.
Conclusions: Physical activity and heart-healthy eating improve overweight and obesity-related scales

Keywords: Physical activity, healthy food, mediterranean food, obesity, body fat.

Resumen

Introduccion: La obesidad es el trastorno metabdlico mas frecuente en la sociedad desarrollada y tiene un origen multifactorial.
En este trabajo, se evalla como afecta la dieta mediterrénea y el gjercicio fisico regular en la prevalencia de la obesidad en la
poblacion estudiada.

Material y métodos: Se realizd un estudio descriptivo y transversal en 1457 trabajadores del area mediterranea espanola para
determinar la influencia de la adherencia a la dieta mediterrénea, evaluada con el cuestionario PREDIMED, vy de la actividad fisica,
cuantificada con el cuestionario IPAQ, en los valores de diferentes escalas de sobrepeso y obesidad.

Resultados: |L.a mayoria de las escalas de sobrepeso y obesidad y de estimacion de la grasa corporal analizadas muestran una
mejora de los valores a medida que aumenta el nivel de actividad fisica, tanto en hombres como en mujeres. Una situacion similar
se observa con la adherencia a la dieta mediterranea.

Conclusiones: |a actividad fisica y la alimentacion cardiosaludable mejoran las escalas relacionadas con el sobrepeso vy la obesidad.

Palabras clave: Actividad fisica, Alimentacion saludable, Alimentacion mediterranea, Obesidad, Grasa corporal.
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Introduction

Itis currently accepted that the main cause of obesity is an
energy imbalance between calories ingested and calories
expended with exercise and dally activities, resulting in a
significant storage of calories in the form of fat'.

The etiology of obesity is complex and involves multiple
factors. Itis known that excess weight is not simply due
to an increase in food intake, different epidemiological
studies have found that there are factors related to
obesity. Among them, we can highlight age?, noting that
as we get older, hormonal changes and a less active life
will favor it. Also the female sex®, especially related to
pregnancy’ and menopause®. It is common to observe
a higher prevalence of obesity in women with polycystic
ovary syndrome®, which prevents correct ovulation.
Race’ also influences the occurrence of obesity, with
a higher incidence observed in African-American and
Hispanic ethnic groups. Sociocultural factors  also
play a role in obesity, with people with lower levels of
education or income® having a higher prevalence,
probably related to lower availability to consume
healthy foods. Another factor associated with obesity
is certain addictive behaviors, especially excessive
alcohol consumption®. Some studies have assessed the
influence of genetics on obesity, concluding that there
may be a genetic predisposition that affects the amount
of body fat and its distribution’. Certain medications
such as antidepressants, anticonvulsants, steroids,
antipsychotics, oral antidiabetics and beta-blockers can
increase weight.

The two factors that have most influenced the increase
in obesity have been unhealthy eating and sedentary
lifestyles. In the last five decades we have withessed an
increase in fast food and the consumption of foods rich
in fats, salt and sugars with the conseguent increase in
calories. Our society follows a sedentary lifestyle due
to the automation of work activities, modern means of
transport and increased urban life, which leads to a
decrease in the practice of physical exercise.

In view of the above, a study is proposed to assess
the influence of healthy eating, represented by the
Mediterranean diet, and physical activity on obesity.

Materials and methods

A retrospective and cross-sectional study is carried out
in 15684 workers in the Balearic Islands and Valencian
Community in companies of different productive sectors
during the period between January 2017 and December
2017. Of these 127 are excluded (69 for not accepting to
participate and 58 for being under 20 years old) leaving
1457 workers who are the ones finally included in the
study, of them 718 are women (mean age 43.30 years)

and 739 are men (mean age 46.02 years). The workers
were selected from among those who attended periodic
occupational medical check-ups.

Inclusion criteria

- Age between 18 and 69 vears.

- To be an active worker.

- Belonging to one of the companies collaborating in
the studly.

- Accepting to participate in the study.

The anthropometric measurements  of height and
weight, both clinical and analytical, are performed by
the health personnel of the different occupational health
units participating in the study, after homogenizing the
measurement technigues.

To measure weight, which is expressed in kilograms, and
height, which is expressed in cm, a scale with measuring
rod is used: model SECA 700 with a capacity of 200
kg and 50-gram divisions, which has a SECA 220
telescopic measuring rod with millimetric division and a
60-200 cm interval.

The abdominal waist circumference is measured in cm
with a measuring tape: SECA model 20, with an interval of
1-200 cm and millimetric division. The person is placed in a
standing position, feet together and trunk erect, abdomen
relaxed and upper limbs hanging on both sides of the bodly.
The tape measure is placed parallel to the floor at the level
of the last floating rib. Hip circumference: it is measured
with a SECA model 200 tape with a measuring interval of
12-200 cm and milimeter division. The same position is
adopted as for the waist circumference and the measuring
tape is passed horizontally at hip level. The waist/height
and waist/hip indices are obtained by dividing the waist
circumference by the height and hip circumference
respectively. The cut-off point for the former is 0.50 and for
the latter 0.85 for women and 0.95 for men.

Blood pressure was measured in the supine position with
a calibrated OMRON M3 automatic sphygmomanometer
and after 10 minutes of rest. Three measurements are
taken at one-minute intervals and the mean of the three
is obtained. Blood tests are obtained by peripheral
venipuncture after a 12-hour fast. Samples are sent
to reference laboratories and processed within 48-72
hours. Automated enzymatic methods are used for blood
glucose, total cholesterol and triglycerides. Values are
expressed in mg/dl. HDL is determined by precipitation
with dextran sulfate CI2Mg, and values are expressed in
mg/dl. LDL is calculated using the Friedewald formula
(provided that triglycerides are less than 400 mg/dl).
Values are expressed in mg/dl.

cholesterol  -HDL-

Friedewald’s formula: LDL= total

triglycerides/5
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BMI is calculated by dividing weight by height in meters
squared. Obesity is considered to be over 30.

We have used 4 formulas to estimate the percentage of
bodly fat:

- CUN BAE(12) (Clinica Universidad de Navarra Body
Adiposity Estimator) The formula is;

-44.,988 + (0.503 x age) + (10.689 x gender) + (3.172 x
BMI) - (0.026 x BMI2) + (0.181 x BMI x gender) - (0.02 x
BMI x age) - (0.005 x BMI2x gender) + (0.00021 x BMI2
X age).

Where male sex equals O and female sex equals 1.

The CUN BAE cut-off points for obesity are from 25% in
men and 35% in women.

- ECORE-BF 18 (Equation Cérdoba for Estimation of Body
Fat) It is calculated by the formula; -97.102 + 0.123 (age)
+ 11.9 (gender) + 35.959 (LnIMC).

Being male is valued as O and female as 1. The same
cut-off points as CUN BAE are proposed.

-Palafolls formula™. It is calculated as

Men = ([BMI/PA]*10) + BMI. Women = ([BMI/PA]*10) +
BMI + 10.

The authors propose the same cut-off points as CUN BAE.,
- Deuremberg fat mass index'®.

Fat mass %= 1.2 x (BMI) + 0.23 x (Age in years) - 10.8 x
(gender) - 5.4

Women are given a value of O and men a value of 1.
Obesity is considered to be 25% or more in men and

32% or more in women.

- The normalized weight-adjusted index® (NWAI) is
calculated by the formula :

(weight/10) - (10 x height) + 10] weight is expressed in kg
and height in meters.

- The body adiposity index (BAI)'" is determined by the
formula;

BAI = ((waist circumference)/((height)1.5)-18)

- The abdominal volume index (AVI)'® is calculated:
AVI=[2 cm (waist)2+0.7 cm (waist-hip)2]/1000

-Visceral adiposity index (VAI)'™®

Females:

WGC y G " 1,52
36,58 + (1,89 x BI\/II)) < 0,81 ) ( HDL )

VAl = (

Males:

WGC y G . 1,37
39,68 + (1,88><Bl\/||)) ( 1,03 ) ( HDL )

VAl = (

- Body roudness index (BRI)%
BRI = 364.2-365.5x/1-[(WC/(2m2)/(0.5 x Height)2)]

-Body Surface Index (BSI)*' and Body Surface Area (BSA).
w is weight and h is height

BSA = wP4% x 2726 % 0,007184

Bsl = _WEGHT

BSA

Body fat was determined by bioelectrical impedance
measurement using a Tanita BC-420MA monitor. The
Gallagher?? criteria were used to classify this percentage.

Asmokerwas considered to be a person who had regularty
consumed at least 1 cigarette/day (or the equivalent in
other types of consumption) in the last month, or had
stopped smoking less than a year ago.

Social class was determined from the 2011 National
Classification of Occupations (CNO-11) and based
on the proposal made by the social determinants
group of the Spanish Society of Epidemiology?®. \We
opted for a classification into 3 categories: Class |.
Directors/managers, university professionals, athletes
and artists. Class Il Intermediate occupations and
self-employed workers without employees. Class |ll.
Unskilled workers.

Diet is assessed by means of the “Mediterranean diet
adherence questionnaire”* which is based on the
PREDIMED test and consists of 14 questions rated with
0 or 1 point each. Scores below 9 are considered low
adherence and above 9 good adherence.

Physical activity is determined by means of the
International  Physical Activity Questionnaire  (IPAQ)?°.
This is a 7-question self-administered questionnaire that
assesses the type of physical activity performed in daily
life during the last 7 days.

Statistical analysis

A descriptive analysis of the categorical variables was
performed, calculating the frequency and distribution of
responses for each of them. For quantitative variables,
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the mean and standard deviation were calculated, and
for qualitative variables, the percentage was calculated.
The bivariate association analysis was performed using
the 2 test (with correction of Fisher's exact statistic
when conditions required it) and Student's t test for
independent samples. For the multivariate analysis, binary
logistic regression was used with the Wald method, with
calculation of the Odds ratio and the Hosmer-Lemeshow
goodness-of-fit test. Statistical analysis was performed
with the SPSS 27.0 program, with an accepted statistical
significance level of 0.05.

Ethical considerations and aspects

The study was approved by the Clinical Research Ethics
Committee of the llles Balears health area no. 1B 4383/20.
All procedures were performed in accordance with the
ethical standards of the institutional research committee
and with the 2013 Declaration of Helsinki. All patients

Table I: Characteristics of the population.

signed wiritten informed consent documents before
participating in the study.

Results

The values are generally more unfavorable in males. The
characteristics of the sample are presented in table 1.

Most of the overweight and obesity scales analyzed
show an improvement in the mean values as the level
of physical activity increases; this situation is observed in
both men and women. The complete data are presented
in table II.

Something similar to that observed with physical activity
occurs with the Mediterranean diet, such that those
persons, both men and women, with high adherence to

Women (n=718) Men (n=739) Total (n=1457)
mean (SD) mean (SD) mean (SD) p-value
Age (years) 43.30 (8.44) 46.02 (8.50) 44.68 (8.57) <0.0001
Height (kg) 66.29 (12.29) 82.24 (13.81) 74.38 (15.32) <0.0001
weight (m) 1.62 (0.06) 1.73(0.07) 1.68 (0.09) <0.0001
BMI (kg/m?) 25.36 (4.61) 27.40 (4.13) 26.39 (4.49) <0.0001
Waist (cm) 89.44 (16.36) 97.00 (10.65) 93.27 (14.27) <0.0001
Hip (cm) 105.78 (13.22) 108.77 (10.27) 107.29 (11.91) <0.0001
Systolic Blood Pressure (mm Hg) 121.31 (17.05) 133.76 (18.11) 127.62 (18.66) <0.0001
Diastolic Blood Pressure (mm Hg) 75.03 (10.58) 80.63 (11.43) 77.87 (11.36) <0.0001
Cholesterol (mg/dl) 186.02 (31.14) 183.37 (31.72) 184.67 (31.46) 0.108
HDL (mg/dl) 60.18 (13.55) 49.83 (12.16) 54.93 (13.86) <0.0001
LDL (mg/dl) 107.88 (28.16) 108.94 (29.15) 108.42 (28.66) 0.483
Triglycerides (mg/dI) 86.57 (43.59) 119.55 (87.42) 103.30 (71.28) <0.0001
Glycaemia (mg/dl) 92.16 (16.31) 98.68 (19.54) 95.47 (18.30) <0.0001
Percentage Percentage Percentage p-value
<35 years 16.71 10.42 13.52 <0.0001
35-49 years 57.80 51.01 54.36
> 50 years 25.49 38.57 32.12
Social class | 18.94 8.80 13.80 <0.0001
Social class Il 63.65 82.67 73.30
Social class Il 17.41 8.53 12.90
No tobacco 71.87 72.94 72.41 <0.0001
Yes tobacco 28.13 27.06 27.59
MET low 23.68 19.08 21.35 <0.0001
MET moderate 48.05 36.4 42.14
MET high 28.27 44.52 36.51
Predimed low 36.49 48.17 42.42 <0.0001
Predimed high 63.51 51.83 57.58
Table II: Mean values of the different overweight-obesity scales according to physical activity by gender.
Women Men
MET low MET moderate ~ MET high MET low MET moderate  MET high
n=170 n=345 n=203 n=141 n=269 n=329
mean (SD) mean (SD) mean (SD) p-value mean (SD) mean (SD) mean (SD) p-value
Waist to height ratio 0.56 (0.09) 0.55 (0.11) 0.55 (0.10) 0.157 0.58 (0.06) 0.56 (0.07) 0.55 (0.06) <0.0001
Waist to hip ratio 0.85 (0.07) 0.83(0.08) 0.85 (0.09) ns 0.90 (0.05) 0.89 (0.06) 0.89 (0.06) ns
Normalized weight adjusted index = 0.73 (1.12) 0.45(1.27) 0.24 (1.16)  <0.0001 1.34 (1.39) 0.91 (1.26) 0.71 (1.11) <0.0001
Body adiposity index 21.28 (7.17) 20.71 (7.19) 20.93 (6.23) ns 18.29 (5.74) 18.83 (5.64) 17.40 (6.47) = <0.0001
Abdominal volume index 16.76 (4.98) 16.76 (6.39) 16.76 (6.39) ns 20.37 (4.55) 19.28 (4.29) 18.56 (3.90) = <0.0001
Visceral adiposity index 1.69 (1.43) 1.31 (0.88) 1.22(0.86)  <0.0001 2.08 (1.72) 1.65 (1.35) 1.32 (1.09) <0.0001
Body surface index 39.08 (2.98) 38.19 (3.47) 37.71(3.21) | <0.0001 = 42.31 (3.38) 41.19 (3.14) 40.74 (2.81) | <0.0001
Body mass index 26.38 (4.20) 25.34 (4.88) 24.55(4.31) | <0.0001 = 28.85 (4.58) 27.42 (4.19) 26.75(3.70) | <0.0001
Deuremberg formula 36.70 (5.76) 34.90 (6.63) 33.71 (6.75) | <0.0001 = 29.30 (6.01) 27.54 (5.77) 26.16 (5.36) | <0.0001
Palafolls formula 39.37 (4.39) 38.20 (4.96) 37.31(4.40)  <0.0001 = 31.73(4.76) 30.23 (4.35) 29.56 (3.84) | <0.0001
CUN BAE 37.68 (5.65) 35.77 (6.45) 34.67 (5.89) | <0.0001 = 29.28 (5.82) 27.39 (5.77) 26.23 (5.33) | <0.0001
ECORE-BF 37.64 (5.91) 35.72 (6.77) 34.56 (6.03)  <0.0001 = 29.19 (5.68) 27.36 (5.68) 26.25 (5.18) | <0.0001
Body roundness index 5.15 (1.97) 5.12 (2.47) 5.10 (2.18) ns 5.47 (1.39) 5.20 (1.48) 4.95 (1.29) <0.0001
Body fat bioimpedance 35.76 (8.53)  34.33(10.63)  33.17(9.63)  <0.0001  32.29 (8.10) 30.41 (7.80) 28.61(8.27) | <0.0001
Visceral fat bioimpedance 9.46 (3.17) 8.60 (3.98) 8.03 (3.41)  <0.0001 16.54 (6.47) 14.98 (5.88) 13.22 (6.06) = <0.0001
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this type of diet have better values on the overweight and
obesity scales. All the data are shown in table .

As was the case with the mean values, the prevalence of
altered values of overweight and obesity scales decreased
in parallel with the increase in the level of physical activity,
and this was observed in both women and men. The
prevalence of high values of these scales also presents
better results in those people with high adherence to the
Mediterranean diet as shown in table IV.

In the multivariate analysis using binary logistic regression,
male, age 50 years and older, smokers, social class II-Ill,
MET low-moderate and low adherence to Mediterranean
diet were established as covariates. Gender, age and
social class are the only variables that show influence in
all the scales analyzed. Of these, the one showing the
greatest influence is social class, with odds ratios ranging
from 1.98 (95% CI 1.42-2.75) for CUN BAE and 9.92
(95% Cl 6.92-14.24) for Waist to height ratio high. All
results are presented in table V.

Table llI: Mean values of the different overweight-obesity scales according to healthy food by gender.

Women Men
Predimed low Predimed high Predimed low Predimed high
n=262 n=456 n=356 n=383
mean (SD) mean (SD) p-value mean (SD) mean (SD) p-value
Waist to height ratio 0.58 (0.10) 0.54 (0.11) <0.0001 0.57 (0.06) 0.56 (0.07) ns
Waist to hip ratio 0.86 (0.08) 0.83 (0.08) <0.0001 0.90 (0.06) 0.89 (0.06) ns
Normalized weight adjusted index 0.65 (1.17) 0.35 (1.23) <0.0001 1.02 (1.33) 0.80 (1.15) <0.0001
Body adiposity index 21.72 (6.60) 20.44 (7.06) <0.0001 18.08 (6.05) 18.09 (6.10) ns
Abdominal volume index 17.87 (5.88) 16.12 (5.89) <0.0001 19.57 (4.31) 18.80 (4.10) <0.0001
Visceral adiposity index 1.50 (1.14) 1.30 (0.98) <0.0001 1,74 (1.50) 1.44 (1.19) <0.0001
Body surface index 38.70 (3.26) 38.02 (3.33) ns 41.51 (3.30) 40.92 (2.87) ns
Body mass index 26.03 (4.42) 24.98 (4.68) <0.0001 27.78 (4.40) 27.04 (3.83) <0.0001
Deuremberg formula 35.68 (6.01) 34.60 (6.40) <0.0001 27.64 (6.06) 26.91 (5.43) <0.0001
Palafolls formula 38.85 (4.58) 37.86 (4.78) <0.0001 30.60 (4.58) 29.86 (3.97) <0.0001
CUN BAE 36.80 (6.07) 35.40 (6.22) <0.0001 27.67 (5.97) 26.83 (5.40) <0.0001
ECORE-BF 36.75 (6.26) 35.32 (6.52) <0.0001 27.63 (5.82) 26.83 (5.29) <0.0001
Body roundness index 5.59 (2.23) 4.89 (2.27) ns 5.24 (1.36) 5.05 (1.42) <0.0001
Body fat bioimpedance 36.35 (8.92) 33.19 (10.28) <0.0001 31.26 (8.36) 28.77 (7.82) <0.0001
Visceral fat bioimpedance 8.96 (3.82) 9.09 (3.65) ns 15.01 (6.69) 13.82 (5.58) <0.0001
Table IV: Prevalence of altered values of the different overweight-obesity scales according to physical activity and Mediterranean diet by gender.
Women Men
MET low MET moderate  MET high MET low MET moderate  MET high
n=170 n=345 n=203 n=141 n=269 n=329
Percentage Percentage Percentage  p-value Percentage Percentage Percentage p-value
Waist to height ratio high 68.24 65.80 63.46 <0.0001 87.23 83.27 79.64 <0.0001
Waist to hip ratio high 46.47 44.96 43.74 <0.0001 14.18 13.01 12.37 <0.0001
BMI obesity 17.65 15.36 6.40 <0.0001 31.21 28.05 16.41 <0.0001
CUN BAE obesity 68.24 51.30 44.83 <0.0001 76.60 65.43 57.14 <0.0001
ECORE-BF obesity 67.06 50.43 43.35 <0.0001 76.57 65.41 57.75 <0.0001
Deuremberg formula obesity 80.00 62.61 58.13 <0.0001 78.72 66.17 54.41 <0.0001
Palafolls formula obesity 85.88 73.63 68.47 <0.0001 95.74 91.82 91.19 <0.0001
Body fat bioimpedance very high 36.47 35.94 28.57 <0.0001 56.03 51.67 41.95 <0.0001
Women Men
Predimed low Predimed high Predimed low Predimed high
n=262 n=456 n=356 n=383
Percentage Percentage p-value Percentage Percentage p-value
Waist to height ratio high 78.62 60.96 <0.0001 83.71 81.20 <0.0001
Waist to hip ratio high 45.42 44.08 <0.0001 14.32 13.48 <0.0001
BMI obesity 17.18 11.18 <0.0001 25.56 18.02 <0.0001
CUN BAE obesity 58.78 50.44 <0.0001 65.45 62.40 <0.0001
ECORE-BF obesity 57.63 49.34 <0.0001 65.45 62.92 <0.0001
Deuremberg formula obesity 69.47 63.16 <0.0001 63.48 63.19 <0.0001
Palafolls formula obesity 79.01 72.81 <0.0001 92.70 91.91 <0.0001
Body fat bioimpedance very high 38.93 31.14 <0.0001 56.46 40.47 <0.0001
Table V: Logistic regression analysis.
Male Age >50 years Smokers MET low-moderate ~ Predimed low social class II-1ll
OR (95% CI) OR (95% CI) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% CI)
Waist to height ratio high 1.69 (1.21-2.11) 3.90 (2.71-5.59) ns ns 1.56 (1.17-2.07) 9.92 (6.92-14.22)
Waist to hip ratio high 0.13(0.10-0.17) 1.36 (1.04-1.79) 1.39 (1.06-1.83) ns ns 8.23 (4.90-13.82)
BMI obesity 1.72 (1.28-2.30) 1.69 (1.27-2.25) 0.67 (0.48-0.93) 2.06 (1.49-2.84) 1.54 (1.16-2.04) 2.03 (1.22-3.40)
CUN BAE obesity 1.31 (1.04-1.65) 4.32 (3.29-5.67) ns 1.54 (1.22-1.96) 1.27 (1.01-1.60) 1.98 (1.42-2.75)
ECORE-BF obesity 1.44 (1.14-1.81) 3.99 (3.05-5.20) ns 1.57 (1.24-1.99) ns 2.07 (1.49-2.86)
Deuremberg formula obesity 0.66 (0.52-0.85)  9.85 (6.90-14.06) ns 1.73 (1.35-2.22) ns 2.71(1.94-3.79)
Palafolls formula obesity 3.66 (2.63-5.11) 1.85 (1.27-2.69) 0.66 (0.48-0.92) 1.67 (1.22-2.30) ns 2.80 (1.93-4.04)
Body fat bioimpedance very high 1.68 (1.26-1.99) 1.91 (1.51-2.42) 0.77 (0.60-0.99) 1.57 (1.23-2.00) 1.59 (1.27-1.99) 4.40 (2.88-6.73)
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Discussion

All the overweight and obesity scales and body fat
estimation scales analyzed in this study showed mean
values that improved as the level of physical activity
increased; this improvement was also observed in
persons with high adherence to the Mediterranean diet.
When the prevalence of obesity was assessed with all the
scales, a similar trend was observed. In the multivariate
analysis, the level of physical activity increased the
risk of presenting obesity more than adherence to
the Mediterranean diet and it was observed that both
variables did not increase the risk in all the scales.

The review of the existing scientific literature shows that
most studies find a relationship between the level of
physical activity and/or adherence to the Mediterranean
diet with the values of the scales related to overweight
and obesity. In general, better values are observed in
people with high levels of physical activity or healthy
eating.

We have found a study that evaluates, as we do,
the impact of physical activity determined with the
IPAQ questionnaire and the Mediterranean diet with
a large number of obesity-related scales (BMI, waist
circumference, waist/height index, tightness index, body
roundness index, body shape index and equations to
estimate the percentage of body fat such as CUN BAE
and Deuremberg), this work performed in 6672 middle-
aged subjects with low to moderate cardiovascular risk
belonging to the llerda Vascular (ILERVAS) project®
showed that, independent of sex, lower physical activity
indices were associated with higher values of total body
fat and central adiposity. This result was consistent and
independent of the indices used to estimate adiposity.
However, the association between adherence to the
Mediterranean diet and obesity indices was much less
marked and more sex-dependent than that observed for
physical activity. These results are in general very similar
to those obtained by us.

In the rest of the studies we have analyzed, the number
of overweight and obesity scales included is much lower
than those presented in our work.

To compare our results with those obtained in other
studies, we will separate those studies that evaluate the
impact of physical activity from those that evaluate the
effect of healthy eating on overweight and obesity scales.
Other studies have also obtained results similar to ours:
an investigation in 528 adults between 30 and 80 years
of age with type 2 diabetes related waist circumference
values to physical activity determined with accelerometers,
measurements were taken at baseline and at 6 months
and it was observed that each hour of sedentary activity
was associated with an increase of 1.89 cm in waist
circumference?’. Along the same lines are the results of a

cohort from the PREDIMED Plus study with a high degree
of cardiovascular disease, in which it was observed that
more time spent in moderate or vigorous physical activity
and less time spent in sedentary behaviors was inversely
associated with the prevalence of obesity and some
components of the metabolic syndrome?®. Along the
same lines, the 2003-2006 National Health and Nutrition
Examination Survey of the United States found that
moderate or vigorous physical activity determined with an
accelerometer was strongly and negatively associated
with BMI and waist circumference®®, Other studies
follow the same pattern, as in a group of 138 sedentary,
postmenopausal Colombian women who participated in
a program of controlled physical activity with sessions of
one hour three times a week for four months, observed
a decrease of 1.2 kg of weight and 2.0 kg of body fat at
the end of the program®. More recently, other authors®'
demonstrated in 298 overweight adults that moderate to
vigorous physical activity was inversely associated with
the percentage of body fat and visceral adipose tissue
assessed by DXA. In this study, the inverse relationship
between physical activity and body fat percentage was
stronger for non-Latinos than for Latinos, a fact that
introduces the possibility that differences in diet and
eating habits may modulate the impact of physical activity
on anthropometric indices. All these studies show, like
ours, the beneficial effect of physical activity on excess
weight and body fat.

Some research presents somewhat different results to
those seen so far, for example a study that analyzed data
from North American adults from the National Health and
Nutrition Survey between the years 1988 and 2010 where
the relationship between BMI and waist circumference
with physical activity and diet was evaluated showed that
there was a decrease in the two parameters in people
who performed physical activity compared to those who
did not, however, found no relationship with diet®,

Several studies showed that physical activity did not
improve all parameters related to overweight and obesity:
the first, conducted in a group of Chilean women over
60 years old, analyzed the impact of a 12-week physical
exercise program on different anthropometric parameters
and saw that there was a significant decrease in waist
circumference and waist/hip ratio and that the same did
not occur with BMI®S,

When we evaluated the effect of adherence to the
Mediterranean diet on overweight and obesity scales,
we found that some randomized clinical trials and meta-
analyses support that physical activity added to dietary
intervention further improves the amount of weight loss
achieved®*. Other research has found that high adherence
to the Mediterranean diet has been associated with
weight loss and reduced long-term weight gain if energy
restriction is present®, However other authors have
presented conflicting results between high adherence to
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the Mediterranean diet and weight changes®®. A possible
explanation would be that the amount of calories from the
components of the Mediterranean diet (olive oil, whole grains
and nuts), prevented finding differences in obesity rates in
the high adherence categories included in the ILERVAS
trial, as they possibly did not reach a negative energy
balance26. Perhaps the traditional nutritional pattern that
characterizes high adherence to the Mediterranean diet
may exert its effect through different pathophysiological
mechanisms unrelated to weight loss, such as improving
the lipid profile, modulating inflammation, improving its
antioxidant properties, and reducing blood pressure and
insulin resistance, among others®’.

As strengths of this study we find the high sample size,
amost 15600 people, the significant number of scales of
overweight, obesity and body fat estimation analyzed (15
scales) and that both physical activity and adherence
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Abstract

Background: It is likely that oral cavity, particularly dental plague and saliva samples, may represent an important reservoir of H.
pylor infection for gastric infections. The present research was performed to assess the distribution and antimicrobial resistance of
H. pylori strains in dental plaque and saliva samples.

Methods: A total of 80 H. pylori strains were isolated from dental plaque (n= 42) and saliva (n= 38) samples of patients referred to
the Dental Clinic of the Armenia for routine check-ups. H. pylori was isolated using culture. Antimicrobial resistance was determined
using disk diffusion.

Results: Twenty-two out of 80 (27.50%) examined specimens were positive for H. pylori. H. pyloriori prevalence amongst dental
plague and saliva samples was 33.33% and 21.05%, respectively (P <0.05). H. pylori strains harbored the high prevalence of
resistance against ampicillin (77.27%), amoxicilin (72.22%), erythromycin (68.18%), and tetracycline (68.18%), Resistance rate
toward metronidazole was lower than other antimicrobials (40.90%).

Conclusion: The role of dental plague and saliva samples as H. pylor reservoirs was determined. Due to the high antimicrobial
resistance of isolates against ampicillin, amoxicillin, erythromycin, tetracycline, and even metronidazole, there is a big demand for
substitute antimicrobials for the oral colonized H. pylori.

Keywords: Helicobacter pylori, dentalplaque, saliva, prevalence, antimicrobial resistance.

Resumen

Antecedentes: Es probable que la cavidad oral, en particular la placa dental y las muestras de saliva, puedan representar un
importante reservorio de H. pylori para las infecciones géstricas. La presente investigacion se realizd para evaluar la distribucion y
la resistencia antimicrobiana de las cepas de H. pylori en la placa dental y las muestras de saliva.

Métodos: Se aislaron un total de 80 cepas de H. pylori de muestras de placa dental (n= 42) y saliva (n= 38) de pacientes remitidos
a la Clinica Dental de Armenia para revisiones rutinarias. El H. pylori se aislé mediante cultivo. La resistencia a los antimicrobianos
se determind mediante difusion en disco.

Resultados: \/eintidos de las 80 muestras examinadas (27,50%) fueron positivas para H. pylori. La prevalencia de H. pylori en las
muestras de placa dental y saliva fue del 33,33% v el 21,05%, respectivamente (P <0,05). Las cepas de H. pylori presentaban una
alta prevalencia de resistencia a la ampicilina (77,27%), la amoxicilina (72,22%), la eritromicina (68,18%) vy la tetraciclina (68,18%).
Conclusion: Se determind el papel de las muestras de placa dental y saliva como reservorios de H. pylori. Debido a la elevada
resistencia antimicrobiana de los aislados frente a la ampicilina, la amoxiciling, la eritromicina, la tetraciclina e incluso el metronida-
zol, existe una gran demanda de antimicrobianos sustitutivos para el H. pylori colonizado por via oral.

Palabras clave: Helicobacter pylori, placa dental, saliva, prevalencia, resistencia antimicrobiana.
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Introduction

The oral cavity is the primary way for the entrance of foods
into the body. As the oral cavity is the entry port and first
component of the gastrointestinal system, researchers
have been interested in the presence of some kinds
of bacteria in this niche'. Both dental plague and saliva
samples can be infected with diverse kinds of bacteria
responsible for digestive infections and disorders?. There
are a few studies in the literature claiming to have isolated
the Helicobacter pylori (H. pylori) from dental plaque and
saliva samples®.

Helicobacter pylori (H. pylor) is a microaerophilic and
coccoid, and spiral bacterium recognized as a reason of
gastric adenocarcinoma, peptic ulcer disease, duodenal
ulcer, type B gastritis, and B-cell lymphoma*’. Even
though the human stomach is considered the main H.
pylori reservoir®, it was routinely identified in the oral cavity,
particularly dental plaques, saliva, tongue, root canals,
tonsil tissue, and oral mucosa®. It has been suggested that
the H. pylori fermenting carbohydrates in food produce a
low pH in the oral cavity, and this microaerophilic acidic
environment with an average oral temperature of 35-37°C
can be ideal for its growth and survival’®™,

Infections caused by H. pylori are mainly treated with
antimicrobial therapies' However, recent surveys have
shown the high H. pylori resistance rate toward commonly
prescribed antimicrobial agents'. In this regard, the
highest resistance rate was observed against specific
antimicrobials and choices of the oral and gastrointestinal
infections, particularly ampicillin, amoxicillin, metronidazole
and clarithromycin™', Changes in the antimicrobial
administration and prescription caused severe changes in
the H. pylori's resistance pattern during the time'®. Thus,
it is essential to assess the antimicrobial resistance of H.
pylori strains to determine the exact bacterial manner and
antimicrobial choices.

Rendering to the uncertain role of dental plague and
saliva samples as a reservoir of antibiotic-resistant H.
pylori strains, the present survey was aimed to assess the
antimicrobial resistance of H. pylori strains isolated from
dental plague and saliva samples of patients referred to
the Armenia dental clinics for the routine check-up.

Materials and methods

Samples

From January 2020 to March 2021, a total of 80 H. pylori
strains were isolated from dental plague (n=42) and saliva
(n=38) samples of patients referred to the Dental Clinic of
the Armenia for routine check-ups.

H. pylori isolation and identification
The dental plague and saliva specimens from each

patient was cultured into a sterile tube containing 5%
sheep blood agar, chocolate agar, and a selective
medium and transported to the microbiology laboratory
to be incubated microaerophically (5% oxygen, 85%
nitrogen, and 10% CO,) using the MART system
(MART system, Lichtenvoorde, The Netherland) at a
temperature of 37°C for seven days. Culture media were
supplemented with 5% of horse serum (Sigma, St. Louis,
MO, USA), nalidixic acid (30 mg/L), vancomycin (10
mg/L), cycloheximide (100 mg/L), and trimethoprim (30
mg/L) (Sigma, St. Louis, MO, USA). Suspected colonies
were then identified using Gram stain, moatility, colony
morphology, and biochemical tests such as urease,
oxidase, and catalase tests. For comparison, a reference
strain of H. pylori (ATCC 43504) was employed'”,

Antimicrobial resistance

Mueller—Hintonagar (Merck, Germany) assessed antibiotic
resistance pattemns using the simple disk diffusion
technique. Antibiotic resistance profile of H. pylori bacteria
was researched toward different antibiotic against (Oxoid,
UK) using the guidelines of previous research'™ and
also those of Performance Standards for Antimicrobial
Susceptibility Testing- Clinical and Laboratory Standards
Institute - NCCLS, 2007'°. Bacterial suspensions were
adjusted to the 0.5 McFarland standard (equivalent to
1-2 x 10® CFU/mL) and inoculating Muller Hinton agar
plates (Merck, Germany). The resistance of bacteria was
examined toward metronidazole (5 ug), ampicillin (10 ug),
tetracycline (30 ug), clarithromycin (2 ug), erythromycin
(5 pg), and amoxicilin (10 pg) (Oxoid, UK). Antibiotic
disks were placed on media contained the bacteria,
and the plates were incubated under microaerophilic
conditions at 35°C for 16-18 h. The zones of growth
inhibition produced by each antibiotic were measured
and interpreted by standard procedure.

Data analysis

Data were subjected to Microsoft Office Excel (version
156; Microsoft Corp., Redmond, WA, USA). The statistical
analysis was performed employing the SPSS 21.0
software (SPSS Inc., Chicago, IL, USA). Chi-square
test and Fisher's exact two-tailed test were applied to
measure any significant relationship. P-value <0.05 was
considered as a significant numerical level?®#°,

Results

H. pylori distribution

Table | shows the H. pylori distribution amongst the
studied population. Twenty-two out of 80 (27.50%)
examined specimens were positive for H. pylori. H.
pylori distribution amongst dental plague and saliva
samples was 33.33% and 21.05%, respectively. A
statistically significant difference was obtained for the
H. pylori distribution between dental plaque and saliva
specimens (P <0.05).
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Table I: H. pylori distribution amongst the studied population.

Specimens N. specimens N. specimens positive
collected for H. pylori (%)

Dental plaque 42 14 (33.33)

Saliva 38 8(21.05)

Total 80 22 (27.50)

H. pylori antimicrobial resistance

Table Il shows the antimicrobial resistance of H. pylori
strainsisolated from dental plague and saliva specimens.
H. pylori strains isolated from examined specimens
harbored the high prevalence of resistance against
ampicillin (77.27%), amoxicilin (72.22%), erythromycin
(68.18%), and tetracycline (68.18%), antimicrobials.
Resistance rate toward metronidazole was lower than
other antimicrobials (40.90%). H. pyloriisolates of dental
plague samples had a higher prevalence of resistance
toward all examined antimicrobial agents (P <0.05).

Discussion

Notwithstanding an enormous expansions in medicine,
varied complicated infectious diseases faced with the
human?>2°, In this regard, H. pylori have become a
developed public health issue in the last century®'.

H. pylori prevalence among the dental plague and saliva
specimens was 33.33% and 21.05%, respectively.
Higher H. pylori prevalence in saliva than dental plague
specimens was also reported from Japan®?, Mexico (33),
Malaysia®, Iran®, and Peru®. Yang et al. (2015) (37)
showed that 76% of dental plaque samples collected in
China were positive for H. pylori. Rasmussen et al. (2010)%®
stated that the H. pylor prevalence amongst the saliva
and dental plaque samples was 42.30% and 47.40%,
respectively. However, these is no strict data about the
exact source of H. pylori in dental plaque and saliva
samples. Maybe foods have the main role in transmission
of H. pylori into the oral cavity and then stomach.

H. pylori isolates of dental plaque and saliva samples
harbored the high resistance rate toward ampicillin,
tetracycline, amoxicillin, erythromycin, and clarithromycin.
These antimicrobials are the major therapeutic options
used for H. pylor eradication, particularly in the mouth,

among lranian practitioners. High and illegal antibiotic
prescriptions in medical and dental clinics and excessive
use of disinfectants and mouthwashes solutions may
cause the high antimicrobial resistance observed in
the present survey. Our findings showed the higher
antimicrobial resistance of H. pylori strains isolated from
dental plague than saliva samples. This finding may be
due to the biofilm formation of H. pylori strains in the dental
plague samples®, Hanafiah et al. (2019)*° reported that
resistance rates of H. pylori strain to metronidazole and
clarithromycin antimicrobial agents were 59.30%, and
35.6%, respectively. Mashak et al. (2020)*" reported that
the resistance rates of H. pylori strains against ampicillin,
clarithromycin, erythromycin, metronidazole, levofloxacin,
tetracycline, amoxicillin, rifampin, trimethoprim,
cefsulodin, streptomycin, furazolidone, and spiramycin
antimicrobial agents were 59.61%, 61.53%, 80.76%,
51.92%, 63.46%, 82.69%, 63.46%, 40.38%, 65.38%,
38.46%, 59.61%, 25.00%, and 21.15%, respectively.

Totally, this survey is the first report of identification of
antimicrobial resistance of H. pylori strains isolated from
dental plague and saliva samples in Armenia. Findings
are limited to the low number of isolated bacteria, lack
of demographical characters of the studied population
and also absence of the determination of the history of
gastrointestinal disorders among patients.

Conclusion

To sum it up, diverse antimicrobial resistance was found
in the H. pylori strains isolated from dental plague and
saliva samples. Ampicillin, amoxicillin, clarithromycin,
tetracycline, erythromycin  and even metronidazole
antimicrobials were not effective against isolates. H.
pylori isolates of dental plague samples harbored the
higher antimicrobial resistance. This finding may show the
predominant role of dental plague samples as a reservoir
of antimicrobial-resistant H. pylori. Additionally, findings
may suggest that the oral cavity, particularly dental
plague and saliva samples, may be a H. pylori reservoir
and potentially a source of transmission or reinfection.
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Table II: Antimicrobial resistance of H. pylori strains isolated from dental plaque and saliva specimens.

Specimens

(N. positive) Clr* Ert
Dental plaque (14) 10 (71.42) 10 (71.42)
Saliva (8) 4 (50.00) 5 (62.50)
Total (22) 14 (63.63) 15 (68.18)

Amx
11 (78.57)
5 (62.50)
16 (72.72)

N. H. pylori isolates harbored resistance against each antimicrobial agents (%)

Amp Tet Met
12 (68.71) 10 (71.42) 7 (50.00)
5 (62.50) 5 (62.50) 2 (25.00)
17 (77.27) 15 (68.18) 9 (40.90)

*Clr: clarithromycin (2 ug), Ert: erythromycin (5 pg), Amx: amoxicillin (10 pg), Amp: ampicilin (10 ug), Tet: tetracycline (30 pg), Met: metronidazole (5 pg).
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Abstract

Background: Drug distribution network management is one of the most important facilities in the ministry of health. This network
is faced with several issues. The present survey was done to assess the roles of health policy makers in drug distribution among
pharmacies.

Methods: A Judgmental sampling method was used in this study. Five managers of the Department of Drugs, Food and Narcotics
of the Ministry of Health, Tehran, Iran who were determined the country’s pharmaceutical policy, were selected in this survey.
Designed questionnaire was presented to all 5 health policy makers. The data were stratified and the descriptive analysis method
was used to test their partial and general hypotheses. Cronbach'’s alpha test was used to assess the validity of the questionnaires.
Results: As the Alpha= 0.850 was obtained for questions in the presented questionnaire, they have been approved as reliable.
The study hypothesis (the impact of health policymakers’ trust on drug distribution marketing strategies) was accepted because
60% of respondents believed in the effect of gaining policymakers’ trust in marketing strategy and 35% of them believed gaining
the trust of policymakers has a huge impact on marketing strategy.

Conclusion: Findings showed that adhering to pharmacy quotas, provincial distribution criteria for drugs, adhering to approved
drug prices, and having effective and efficient management affect marketing strategies. However, to found other factors affected
the health policy makers drug distribution, several studies should perform.

Keywords: Health policy makers, roles, drug distribution, pharmacies.

Resumen

Antecedentes: | a gestion de la red de distribucion de medicamentos es uno de los servicios mas importantes del Ministerio de
Sanidad. Esta red se enfrenta a varios problemas. La presente encuesta se realizd para evaluar el papel de los responsables de
la politica sanitaria en la distribucion de medicamentos entre las farmacias.

Meétodos: En este estudio se utilizd un método de muestreo criterioso. En esta encuesta se seleccionaron cinco gerentes del
Departamento de Medicamentos, Alimentos y Narcéticos del Ministerio de Salud de Teherén, Iran, que determinaban la politica
farmacéutica del pais. El cuestionario disefiado se presenté a los cinco responsables de la politica sanitaria. Los datos se estra-
tificaron y se utilizod el método de andlisis descriptivo para probar sus hipdtesis parciales y generales. Se utilizd la prueba alfa de
Cronbach para evaluar la validez de los cuestionarios.

Resultados: Al obtenerse un Alfa= 0,850 para las preguntas del cuestionario presentado, éstas han sido aprobadas como fiables.
La hipdtesis del estudio (el impacto de la confianza de los politicos sanitarios en las estrategias de marketing de la distribucion de
medicamentos) fue aceptada porgue el 60% de los encuestados crelfa en el efecto de ganarse la confianza de los politicos en la
estrategia de marketing y el 35% de ellos crefa que ganarse la confianza de los politicos tiene un gran impacto en la estrategia de
marketing.

Conclusion: |os resultados mostraron que el cumplimiento de las cuotas de las farmacias, los criterios de distribucion provincial
de los medicamentos, el cumplimiento de los precios aprobados de los medicamentos vy la existencia de una gestion eficaz vy
eficiente afectan a las estrategias de marketing. Sin embargo, para encontrar otros factores que afecten a la distribucion de medi-
camentos por parte de los responsables de las politicas sanitarias, habria que realizar varios estudios.

Palabras clave: Responsables de la politica sanitaria, funciones, distribucion de medicamentos, farmacias.
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Introduction

Today, with the advancement of medical sciences, many
pharmacological and non-pharmacological treatments for
various diseases have been developed'. Drug treatments
are usually made available to pharmacies and then to
patients by drug companies through their distribution
system. Powerful and integrated drug distribution system
can provide a variety of common drugs and treatments
to patients in a short time?. Although there are many
challenges in the drug distribution system, conducting
well-codified studies in this area that are often overlooked
with several issues can show a good approach to drug
distribution to patients in a country®.

The uncertainty of drug and medical service distribution
channels is conditioned by the dynamic and complex
market and pharmaceutical environment that leads to the
realization of new trends, new products, and services in
a short time frame. Nowadays, drug distribution faces
some of the toughest challenges in the market®, such
as the growth of new viruses and diseases, new drugs,
use of advanced technologies, and increased customer
demands. All these challenges generate risks that affect
the sustainability of drug distribution, and it is necessary
to provide effective support for the pharmaceutical
industry®.

Totally, 11 complications were identified for the drug
distribution network in Iran®. Drug availability or shortage,
supply of near-expiration drugs, supply of counterfeit
drugs, over-the-counter drug sales, black market activity,
severe price fluctuations, insufficient interaction with
the consumer in the pharmacy, high distribution costs,
low performance of distribution network in emergency
deliveries, long time to search and find medicine (in the
case of certain drugs) and poor quality of responding
to consumer complaints are some of the identified
complications’®,

In Iran, the role of health policy makers in drug distribution
is so important. In this regard, health policymakers' have
a decisive role in the distribution of drugs. In general,
decision-makers in the Ministry of Health give the final
opinion on drug distribution. Thus, the present survey
was conducted to assess the roles of health policy
makers in drug distribution among pharmacies.

Materials and methods

Study area
From the year 2008 to 2009, data collected from the
Darupakhsh company, Tehran, Iran was used in this
study. A questionnaires were answered by 5 health
policymakers and experts in the Ministry of Health,
Tehran, Iran.

Sampling

A Judgmental sampling method was used for this
purpose. In this regard, 5 managers and officials of
the Department of Drugs, Food and Narcotics of the
Ministry of Health, Tehran, Iran who were determined
the country’'s pharmaceutical policy, were considered to
have completed the entire statistical community. For this
purpose, a guestionnaire was sent for them and all of
them answered the questions.

Questionnaire analysis

The data obtained from the questionnaire were stratified
and the descriptive analysis method was used to test
their partial and general hypotheses. Cronbach'’s alpha
test was used to assess the validity of the questionnaires.
In order to design the questionnaire questions, according
to the opinions of experts, very detailed and accurate
indicators were determined and questions were designed
to evaluate each one. The method of answering the
questionnaire was determined based on the Likert scale
and the respondents were asked to determine the role of
each indicator on the subject in the question on marketing
strategies. Table | shows the general information of the
managers who have answered the questionnaires in
Darupakhsh Distribution Company.

Table I: General information of the managers who have answered the
questionnaires in Darupakhsh Distribution Company.

No  Jobs

Executive Vice President of Darupakhsh Holding

Deputy Minister of Finance

Managing Director

Managing Director

Strategic Manager

Chief financial officer

Former CEO of Tamin Pharmaceutical Holding and Head
of Syndication of Iranian Pharmaceutical Industries
Former Chief executive officer (CEO) of Darupakhsh Holding
The current CEO of Darupakhsh Holding

10 Head of Sales and Marketing

~NOoO oA WwN

©

Validity test

Cronbach’s alpha test was used to determine the validity
of questionnaire. This method was used to calculate
the intemal consistency of measuring instruments,
such as questionnaires or tests that measure various
characteristics. In this tool, the answer to each guestion
can take different numerical values. To calculate
the Cronbach's alpha coefficient, authors must first
calculate the variance of the scores of each subset
of the questionnaire (or subtest) guestions and the
total variance. Then, the value of alpha coefficient was
calculated using the following formula™ '

Formula No 1

S?
I g2
J-1 S
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Whereas:

J = Number of question or test question subsets

Sj2 = Variance following j test

S2 = Total test variance

In this research, in relation to the use of secondary
data, an attempt has been made to use reliable data
and information that is approved by the organization’s
monitoring system, so the information is reliable and
seems 1o be far from biases and distortions.

Results

Evaluation of the validity

of the questions in questionnaire

For the guestionnaire questions, Alpha = 0.850 was
obtained. Considering that the alpha value is greater than
0.7, it was concluded that the guestionnaire was reliable.

Questionnaire analysis
Table Il shows the designed questionnaire and
responses given to each question.

According to the results obtained in the table, the research
hypothesis (the impact of health policymakers’ trust on
drug distribution marketing strategies) can be accepted
because 60% of respondents believed in the effect of
gaining policymakers’ trust in marketing strategy and
35% of them believed Gaining the trust of policymakers
has a huge impact on marketing strategy (Table IlI).

Discussion

Recently, many diseases have threatened human life'#2",
However, proper management of drug distribution can
avert severe epidemics and can control the diseases
expansion in the community.

The social factors of health comprise the health systems
under which people live and utiize health services.
One social determinant, for which pharmacists are
responsible, is designing drug distribution  systems

Table I1: Designed guestionnaire in the present study.

that ensure patients have safe and convenient access
to medications. The World Health Organization (WHO)
describes the health social determinants of as the
circumstances in which people are born, grow, live and
age and the wider set of forces and systems shaping
daily life. These systems comprise economic policies and
systems, development agendas, social norms, social
policies and political systems® WHO makes it obvious
that it is significant to address health social determinants
that create barriers to good care. This would comprise
health systems, of which medication distribution is a
fundamental component?,

The drug distribution network is one of the most important
pillars of the Iranian pharmaceutical system which plays a
vital role in rapid and easy access to drugs. The purpose
of this study is to explain the roles of health policy
makers in drug distribution among pharmacies. Findings
showed that the adhering to pharmacy quotas, provincial
distribution criteria for drugs, adhering to approved drug
prices, and having effective and efficient management
affect marketing strategies. Totally, we found that the high
impact of health policymakers’ trust on drug distribution
marketing strategies in Iran.

Scarce data are available in this area globally. High role
of health policymakers’ in drug distribution for the control
of corona virus diseases 2019 (COVID-19) in New York
showed by Dzierba et al. (2020)*4. A Serbian survey'
revealed that the significant roils of health policymakers’
in quality and quantity of drug distribution networks.
Similar findings were reported from India®®, Australia®®,
and United Kingdome?”,

Drug distribution channels are multifaceted and
amassed from entities, including logistics organizations,
pharmaceutical companies and employees, hospitals,
pharmacies,  customers,  doctors,  governmental
institutions, and health policymakers’. The role if health
policymakers’ decisions may be significant, including
their extensive attentions to diseases outbreak and
dissemination, emotional stability, social support,
openness to experience, self-discipline, and cognitive
flexibility. Drug distribution is a sequence of procedures
envisioned to recover primary care and comprises

No Questions Number of Responses (%)
questions participants | Very low Low Medium High | Very high
1 Does adhering to pharmacy quotas affect marketing strategies? 5 1(20) 2 (40) 1 (20) 1 (20)
2 Do provincial distribution criteria for drugs affect marketing strategies? 5 1(20) 2 (40) 1(20) 1 (20)
3 Does adhering to approved drug prices affect marketing strategies? 5 1 (20) 1 (20) 1 (20) 2 (40)
4 Does having effective and efficient management affect marketing strategies? 5 - - 2 (40) 3 (60)
Table IlI: Frequency of the effect of gaining the trust of policy makers on marketing strategies.
Criteria Frequency Percent The cumulative percentage
Very low 0 0 0
Low 3 15 15
Medium 5 25 40
High 5 25 65
Very high 7 35 100
36
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manufacture, procurement, distribution, and waste
disposal, storage, transportation, and delivery of drugs?.
Thus, it is essential to assess the roles of different factors
on its quality.

Conclusions

This survey showed that the health policymakers
of the Darupakhsh company and also those of the
Iranian Ministry of Health have a significant roles in drug
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Abstract

Introduction: Covid-19 has caused numerous health problems in the general population and in health professionals. Some of
these problems are not well known, as is the case of the changed keyboard syndrome. The aim of this study was to assess this
syndrome among health care personnel in the health area of Cartagena.

Methodology: A survey was carried out among 156 health care workers in the health area of Cartagena to assess the changed
keyboard syndrome. The repercussion of this syndrome in different social networks was also assessed.

Results: 45.1% of the people who responded to the survey stated that they had suffered from this syndrome at some time. As for
the repercussions, 16.6% indicated that they were too concentrated and should stop, 14.1% believed that they were starting to get
sick and 17.2% thought that this situation was funny. Some 52.1% stated that it does not happen to them.

Conclusions: Switched keyboard syndrome is a new consequence of the pandemic that should be evaluated in greater depth to
see what repercussions it may have on healthcare personnel.

Keywords: Keyboard, telemedicine, telephone, social networks.

Resumen

Introduccion: |.a Covid-19 ha ocasionado numerosos problemas de salud en la poblacion general y en los profesionales sanita-
rios. Algunos de esos problemas no son demasiado conocidos como es el caso del sindrome del teclado cambiado. El objetivo
de este trabajo ha sido valorar este sindrome entre el personal sanitario del érea de salud de Cartagena.

Metodologia: Se realiza una encuesta en 156 trabajadores sanitarios del area de salud de Cartagena para valorar el sindrome del
teclado cambiado. Se valora también la repercusion de este sindrome en diferentes redes sociales.

Resultados: El 45,1% de las personas que respondieron a la encueta manifiestan haber sufrido este sindrome en alguna ocasion.
En cuanto a las repercusiones, un 16,6% indican que estan demasiado concentrados y que deberian parar, un 14,1% creen que
estan empezando a enfermar y un 17,2% creen que esta situacion es graciosa. Un 52,1% manifiestan que a ellos no les ocurre.

Conclusiones: El sindrome del teclado cambiado es una nueva consecuencia de la pandemia que deberia ser evaluada con
mayor profundidad para ver las repercusiones que puede tener en el personal sanitario.

Palabras clave: Teclado, telemedicina, teléfono, redes sociales.
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Repercussion on social networks of the switched keyboard syndrome

Introduction

The covid-19 pandemic, and the increase in positive
cases at the most complicated times, has forced
hospitals and health centers to close in order to
prioritize patient safety. An unprecedented situation
that has led to an increase in medical assistance via
telephone, telematic consultations or through the
Patient Portal, causing a change in habits for users
and healthcare professionals.

Among the consequences of this new reality, a team of
doctors specializing in Family and Community Medicine
at the West Cartagena Teaching Health Center has
detected a hitherto unknown syndrome that has been
baptized as “switched keyboard syndrome” (SKS),
which consists of trying to enter computer data using
the telephone keyboard or vice versa, trying to make a
telephone call using the computer's expanded keys.

A study reveals that when we are faced with an
extraordinary situation and we focus our work on one
task we perform actions that distort our reality.

‘In the toughest phases of the pandemic, we spend
hours on the phone trying to reach everyone, plus you're
on the computer all the time entering data or writing
electronic prescriptions. And when you realize you are
trying to use the computer by pressing the phone keys,
then you get scared and think you are going crazy,” says
Alfonso Pifana, the physician who led the study.

But his was not a unique case and he decided to launch
this research by carrying out an extensive questionnaire
among other healthcare professionals in Murcia. The
results have been surprising, since 4 out of ten doctors
and nursing professionals have suffered at some time
from this new syndrome. These conclusions were
accepted at the 2nd National Multidisciplinary Covid-19
Congress of the Spanish Scientific Societies.

According to those responsible for the study, when we
are faced with an extraordinary situation and we focus
our work on a task, we sometimes carry out actions that
distort our reality.

In this sense, they have also been able to verify that with
the return to relative normality, with the return of patients
to healthcare centers and the decrease in new positives,
the incidence of this syndrome among healthcare
professionals is decreasing.

During 2020 the healthcare professionals of the Primary
Care teams of the Cartagena Health Area have attended
more than 600,000 consultations by telephone:

- 418,834 corresponding to family physicians.

- 53,205 from pediatricians.

- 149,390 from nurses.

The bulk of the activity has been the follow-up of covid-
positive patients, almost 15,000 since the beginning of
the pandemic, to which must be added their contacts.
In total, around 45,000 patients were contacted by
telephone from Monday to Sunday.

The aim of the study was to test the impact of the SKS
on social networks.

Methodology

A Google search was carried out to assess the impact
on the presentation of the paper at the 2nd Covid 19
national interdisciplinary congress on the “switched
keyboard syndrome” one week after its presentation. A
questionnaire was elaborated, thanks to the google form
platform, with & questions on age, gender, field of work
and whether, when providing health care via telephone,
the patient had tried to enter data into the computer
using the telephone keyboard or vice versa or tried to
make a telephone call using the expanded keyboard of
the computer. A final question was asked about what
the respondent was thinking when the CTS happened
to him/her. All responses were recorded from December
2020 to February 2021. Dissemination was carried out
via Twitter, e-mails and WhatsApp groups of Area 2 of the
Murcian Health Service.

Results

The results of the work were presented at the 2nd National
Interdisciplinary Congress of Covid 19 and consisted of
responses from 156 forms. The age distribution was
5.1% (8) under 30 years, 16% (25) between 31 and
40 vears, 34% (63) between 41 and 50 years, 30.1%
(47) between 51 and 60 years and 14.7% (23) over 60
years of age. 58.3%(91) were female and 41.7%(65)
were male. A total of 77.6% (121) were primary care
physicians, 10.9% (17) were hospital care physicians,
5.1% (8) were primary care nurses and the remaining
6.4% (10) were other health professionals. In relation
to the question of whether they had suffered from the
changed keyboard syndrome, 53.3% (83) answered that
it had never happened to them, 35.2% (55) answered
that it had happened to them on some occasion and
11.5% (18) admitted that SKS had happened to them
many times (Figure 1).

In response to the last question, “What does the
respondent think about when SKS happens to him/
her? 51.6% (81) answered that it had never happened
to them. Some 17.2% (27) answered that they were too
concentrated and should stop, 14.6% (23) answered that
they started to get sick and the rest, 16.6% (53) that it was
a funny event. These results led to a diffusion in social
networks and media, such as press, radio and television
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that a week after its publication, by putting in the google  the results of the first page of the search engine are related
search engine: “changed keyboard syndrome” makes all  to the news and part of the results of the second page.

Figure 1: When using telephone consultation in health care, have you ever tried Figure 2: \When using telephone consultation in health care, have you ever tried
to use your telephone keypad to enter data into the computer or vice versa? to use your telephone keypad to enter data into the computer or vice versa?

> >

= | am too concentrated and must stop = I'm starting to get sick

= Yes, sometimes = Yes, many times = No
= It's funny = It doesn't happen to me

Conclusions

The reality is that when we face a new reality and focus our  Given its repercussion in the media, it should serve us to
work on a task, we assume behaviors that distort reality.  be open to any new activity that appears in health care
The work originated from a comment on the situation  and as a warning sign, to stop, take a breath and return
of wanting to enter computer data with the telephone  to the service of users who demand health care.
keyboard, thinking that it was a unique behavior, but that

other colleagues began to comment that it also happened

to them. Therefore, the SKS can be considered as a  Interests conflict

conseqguence of the pandemic times we are living in.  The researchers declare that they have no conflict of interest.
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Abstract

Introduction: Hospitals are considered as one of the most risky and stressful work environments. Given the importance of the issue, it is necessary
to evaluate the various occupational hazards factors to hospital staff in order to make appropriate decisions regarding their management and
control. Nowadays, the use of Multiple Criteria Decision Making (MCDM) methods has become widespread in risk assessment and ranking.
Therefore, the present study was conducted to determine the importance of occupational hazards and to rank the most important potential health
and safety risks in the hospital.

Methods: In the present study, potential failure cases were identified in all wards of Shahid Beheshti Hospital in Yasouj (Yasouj, Iran) using the
opinions of experts. The method of analysis of failure factors and its effects is one of the most widely used and traditional methods in risk assessment
and management. However, there are limitations such as the same weight of severity indicators, the probability of occurrence and the ability to
detect, as well as the same risk priority score. To eliminate the shortcomings in calculating the definite risk score and reduce inconsistencies in
decision making as well as achieve more accurate results, the fuzzy TOPSIS method was used and then, the order of priority of different risks was
determined using the fuzzy TOPSIS method.

Results: A total of 112 important risks were identified for the 14 main wards of the studied hospital (nursing and clinical wards, laboratory, operating
room, CSR, radiology, MRI, kitchen, pharmacy, laundry, facilities, services, waste and administration), which threatens the safety and health of
hospital staff. The highest significance of health risks was related to airborme pathogens, blood and other body fluids (including bacteria, viruses
and parasites, 35.42% critical). The highest importance of safety risks was related to cuts caused by sharp tools (needle, angiocatheter, suture,
razor, knife, 35.09% critical).

Conclusion: Using an integrated approach of failure analysis and its effects along with MCDM methods increases the speed of this process and
obtains more reliable results.

Keywords: Risk assessment, failure analysis and its effects, fuzzy hierarchical analysis process, occupational safety and health.

Resumen

Introduccién: | os hospitales estan considerados como uno de los entornos laborales més arriesgados y estresantes. Dada la importancia del
tema, es necesario evaluar los distintos factores de riesgo laboral para el personal de los hospitales con el fin de tomar decisiones adecuadas en
cuanto a su gestion y control. En la actualidad, el uso de los métodos de toma de decisiones con criterios mdltiples (MCDM) se ha generalizado
en la evaluacion y clasificacion de riesgos. Por lo tanto, el presente estudio se llevé a cabo para determinar la importancia de los riesgos laborales
y clasificar los riesgos potenciales mas importantes para la salud y la seguridad en el hospital.

Meétodos: En el presente estudio, se identificaron los casos de fallos potenciales en todas las salas del Hospital Shahid Beheshti de Yasouj
(Yasouj, Iréan) utilizando las opiniones de los expertos. El método de andlisis de los factores de fallo y sus efectos es uno de los mas utilizados y
tradicionales en la evaluacion y gestion de riesgos. Sin embargo, existen limitaciones como el mismo peso de los indicadores de gravedad, la
probabilidad de ocurrencia y la capacidad de deteccion, asi como la misma puntuacion de prioridad de riesgo. Para eliminar las deficiencias en el
célculo de la puntuacion definitiva de los riesgos y reducir las incoherencias en la toma de decisiones, asi como lograr resultados més precisos, se
utilizo el método TOPSIS difuso v, a continuacion, se determind el orden de prioridad de los diferentes riesgos mediante el método TOPSIS difuso.
Resultados: Se identificaron un total de 112 riesgos importantes para las 14 salas principales del hospital estudiado (salas de enfermeria y clinica,
laboratorio, quiréfano, RSC, radiologia, resonancia magnética, cocina, farmacia, lavanderia, instalaciones, servicios, residuos y administracion),
que amenazan la seguridad y la salud del personal del hospital. La mayor importancia de los riesgos para la salud estaba relacionada con los pato-
genos transmitidos por el aire, la sangre y otros fluidos corporales (incluidas las bacterias, los virus y los parasitos, 35,42% de importancia critica).
La mayor importancia de los riesgos para la seguridad estaba relacionada con los cortes causados por herramientas afiladas (aguja, angiocatéter,
sutura, navaja, cuchillo, 35,09% critico).

Conclusion: El uso de un enfoque integrado de andlisis de fallos y sus efectos junto con los métodos MCDM aumenta la velocidad de este
proceso y obtiene resultados mas fiables.

Palabras clave: Evaluacion de riesgos, analisis de fallos y sus efectos, proceso de andlisis jerarquico difuso, seguridad y salud en el trabajo.
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Introduction

The hospital is the main and at the same time the most
risky center for providing health services. Therefore,
hospital staff are exposed to various occupational
hazards'. In addition to providing the medical needs of
patients, hospitals are also a place for education and
research. Therefore, there are a large number of potential
hazards such as: radiation, chemicals, toxins, biological
hazards, heat, sound, dust and stress... in the hospital®.
Due to the special conditions in the hospital in terms
of crowds, the existence of complex equipment and
devices as well as chemicals, exposure to hazardous
factors in the workplace will be inevitable, if the principles
of safety are not observed®*, One of the main factors
in health and safety management is risk assessment,
which examines the status of the organization in order to
ensure the success of health and safety programs®. Risk
management is the creation of a culture and infrastructure
in a logical and systematic way that enables the
organization to minimize losses and maximize benefits®,

Risk assessmentis a valuable tool that can help managers
and employees in various health sectors to improve
the provision of care services. If health organizations
identify, assess, and manage risks and hazards at a
certain level in a certain way, then they will be able to
reduce real and potential risks and identify opportunities
for improving the health system’. Failure analysis and its
effects is an engineering technique that is widely used
to design, identify, and eliminate the potential or known
risks, problems and errors from the system. This method
provides a framework for analyzing the cause and effect of
potential product defects®. In fact, analyzing failure modes
and their effects is a powerful preventive method for risk
management®. One of the most important problems in
the risk assessment process is the existence of several
parameters that affect the amount of risk. This leads
to incorrect assessment of the level of risk. Therefore,
it is necessary to use Multiple Criteria Decision Making
(MCDM) methods to eliminate the effects of individual
judgments of evaluators in the evaluation process'®.

The TOPSIS method was first proposed in 19871 and
considered as one of the best multiple criteria decision
making models in order to solving real-world problems”.
This method is based on the concept that the selected
option should have the shortest distance to the positive
ideal solution (best possible case) and the maximum
distance to the negative ideal solution (worst possible
case). In this method, it is assumed that the desirability
of each index is increasing or decreasing uniformly. The
distance of an option from the positive or negative ideal
is calculated through the Euclidean distance or as the
absolute value of the linear distances, which depends
on the exchange rate and the exchange between the
indices'. However, in studies such as the study of Kutlu
and Ekmekgioglu (2012), they used a combination of AHP,

fuzzy FMEA and TOPSIS methods for risk assessment
using D, O and S methods. In this method, the weight of
three fuzzy AHP indices is calculated and the final ranking
of failure cases is done by TOPSIS method'". In the
study of Emblemsvag and Kjglstad (2002), the factors
influencing the risk assessment factors and resolve the
ambiguity of the assessment process were investigated
using fuzzy sets'®. Jiang et al. (2017) proposed failure
modes and effects analysis method based on a new
fuzzy method that examines risk factors with fuzzy
membership degree'. But in general, few studies have
been conducted on risk assessment in the proposed
method, especially in a hospital setting. Among the
studies conducted in this field is the study of Dagsuyu et
al. (2016) with the aim of comparing the traditional FMEA
method and fuzzy FMEA', In the study of Chanamool
and Naenna (2016), failure factors were evaluated and
prioritized using the fuzzy FMEA method'®. Jamshidi et
al. (20158) also suggested choosing the best strategy for
maintaining sensitive devices in important wards of the
hospital'”. The risk assessment method in the present
study was a comprehensive method, so that a widely
used and appropriate method was used to initially identify
risk centers, and then the best available software (BT
Fuzzy Topsis Solver, which corresponds to mathematical
equations) was used to model and determine the weight
of criteria and ranking options'®,

Although several studies have been conducted on the
use of failure modes and effects analysis method in
different work environments, however, this method has
some limitations. Therefore, researchers have tried to
compensate for its weaknesses by combining failure
modes and effects analysis with other methods, such
as multiple criteria decision making. In the present
study, the primary foci of risk were first identified by the
FMEA method. Then, the fuzzy logic method was used
to determine the weight of the criteria and the order of
priority of risks in Shahid Beheshti Hospital in Yasouj
(Yasouj, Iran).

Materials and methods
Figure 1 shows the research method used in this studly.

The present study was performed using the FMEA
method in the hospital to assess occupational safety and
health risks. At first, the risks of all hospital units were
classified into two groups of health and safety risks in each
hospital unit based on the literature review, observation
and interview. Safety and health risks were identified
and classified based on occupational injuries and
occupational diseases, respectively. For this purpose,
activities and resources have been identified through field
visits and interviews with occupational health experts,
and then the results of scoring and prioritizing risks have
been performed according to the mentioned method
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Figure 1: Research method.

Step 1: Identify all the risks and
determine the important risks

Health risk Safety risk
assessment assessment
FMEA method

Determining risk levels

Step 2: Calculate the weight of
the criteria and determine the risk
assessment criteria

Calculate the total Determining
weight of criteria the fuzzy scale
and sub-criteria for pairwise

comparisons of
criteria and sub-
criteria

Determining fuzzy scale to evaluate
options (risks)

Step 3: Final ranking of risks by fuzzy
TOPSIS algorithm

Determine the fuzzy
scale to evaluate
options

Fuzzy TOPSIS
algorithm using
calculated weights

Determining the fuzzy decision matrix

Determining the final ranking of risks

(Figure 1). This method is based on the calculation and
evaluation of risk scores, which are displayed by three
tables of effect intensity, probability of occurrence and
detectability. This method can only be used as a guide, so
in the present study, the fuzzy approach allows experts to
use verbal variables in order to evaluate the parameters
of the risk assessment technique. Finally, the distance of
options in the weighted matrix from the ideal - positive

and negative points were determined as well as the final
score of each option was determined (percentage of risk
criticality)'.

In order to estimate the risk values by FMEA method, the
risk priority number (RPN) was calculated by multiplying
the effect severity, occurrence probability and detectability
(Equation 1).

[Equation 1]: RPN= S x O x D, where: (S) severity, (O)
occurrence and (D) detectability.

In calculating the PRN number, it should be noted that the
determination of numbers should be based on the type
of activity of the organization. Corrective action should
be considered mainly for hazards with high severity and
occurrence rates. Given that individuals’ judgments about
preferences are often opaque in estimating the exact
numerical value, fuzzy logic is useful for obtaining problems
of ambiguity and uncertainty. Implementation of fuzzy
TOPSIS technique in this research was performed in six
stages. The decision matrix was created in the first stage.

X1 X2 v Fan

~ X X X . ,

D=|"2 "2 ml i=12,.,m j=12,..,n
fml fmZ fmn

Each column represents a measurement index and each
row represents an option. Xi represents the quantity of
the “I" option under the” J” sub-criterion. Also, the sub-
criteria may be negative or positive depending on the
effect on the options. In this study, verbal expressions
and fuzzy numbers of table | have been used to evaluate
the options for each criterion®,

In the second step, the decision matrix was normalized.
At this point we need to convert the fuzzy decision matrix
of people’s opinions into a matrix without fuzzy scale (R”).
In order to obtain the matrix R., it is sufficient to normalize
the decision matrix based on the equation 3-1 and 3-2.

R=[7j],
= aij by cij
fyj = (?'?'E and ¢f = maxc;; [4]
£ A
a; a;i a;
fyj = (4,4,4) and a; = mina;; [5]
Cij bij aij i

In the third step, a normal weight matrix was created:
generate a matrix without fuzzy weight scale V™ with the
assumption of the vector W™_ij based on the equation:

i=12,..,m j=12,..,n V=[5

mxn

Uy = 4. W; 6]
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Table I: Verbal expressions and fuzzy numbers for pairwise comparisons.

Priorities
[0} S
1 Almost impossible None
2 Unlikely Very low
3 Low Insignificant
4 Relatively low Low
5 Medium Medium
6 Relatively high Significant
7 High High
8 Duplicate defects Severe
9 Much Dangerous with warnings
10 Extremely high Dangerous without warning

In the fourth step, the values of positive and negative
ideal were determined. In this step, positive and negative
ideals were determined based on Equations 7 and 82¢;

At = (01,95, ..., D) where &} = (¢],&,&) and & = miax{é'i,} [7}
A" = (07,7, ..,0) where o] = (&7, 7,a} Jand a =min{a,}  [8]
vVi=12,..m j=12,.,n

In the fifth step, the distance between the options and
the ideals was calculated. The calculation of the sum of
the distances of each component from the positive fuzzy
ideal and the negative fuzzy ideal was obtained by the
following equation (A and B are two fuzzy numbers):

A= (as, by, C1)§ = (az, by, c3)

D(AB) = J%{(az—aou(bz—bl)u(cz—c1)2] 9]

According to the above explanations on how to calculate
the distance between two fuzzy numbers, we get the
distance of each component from the ideal and anti-ideal:

d; =) d(vy;—7}) i=12,..,m [10]

n
=1

4

di =Y d(®;—-%) i=12..m [11]
; Y

In the sixth step, the similarity index to the ideal option

(CL) was calculated using Equation 12;

__ 4
T dp+df

Cli i=12,..,m H 2}

In the seventh stage, the options were ranked in
descending order of CL?",

Results

Fuzzy TOPSIS

In the present study, the fuzzy TOPSIS method was
used to rank hospital risks in two categories: health
and safety. Therefore, risks were initially identified in 14

Fuzzy equivalent of priorities

D Low limit (L)
Almost certain (1,1,1)
Very much (1,2,3)
Much (2,3,4)
Relatively high (3,4.,5)
Medium (4,5,6)
Low (5,6,7)
Very low 6,7,8)
Unlikely (7,8,9)
Very unlikely (8,9,10)

Almost impossible

hospital wards. It was then scored by the 1 to 10 fuzzy
spectrum of table | based on three criteria; risk severity
(S), probability of occurrence (O) and detectability (D).
This is the formation of the decision matrix and is given
in tables Il and lll. Then, using Equations 4 and 5, the
evaluation matrix was normalized and by Equation 6, the
normal matrix was multiplied by the weight of the criteria
to obtain the weighted matrix. Positive and negative ideals
were then identified by Equations 7 and 8. Finally, the
distance of the options in the weighted matrix from the
positive and negative ideals was determined by equations
10 and 11. Equation 12 was used to determine the final
score of each option (percentage of risk criticality). The
results are given in tables Il and 11l

Discussion

Different modes of failure and its causes were identified
in all wards of the hospital in the present study. Then,
to evaluate and prioritize them, in addition to the three
traditional indicators used in FMEA (severity, occurrence,
and detection), we used a fuzzy integrated approach to
rank hazards using fuzzy real-world numbers instead of
definite numbers®. Then, in total, 112 important types
of risks were identified separately from a large number
of different risks in 14 sections and in 2 groups of
safety and health risks and were classified using fuzzy
TOPSIS method. According to the results of the in-class
ranking of risk assessment, in the group of health risks,
the highest risk scores were related to the following:
pathogens (35.42%), night shift (32.08%), ergonomic
factors (32.05%) and psychological factors (32.03%). In
the group of safety risks, the highest final weights of the
risks extracted from the results of the combined method
were: Injuries caused by sharp objects (35.09%), electric
shock (35.01%), slipping and falling (32.71%) and fire
and buns (32.20%), respectively.

[t should be noted that the overall ranking of the most
important risks was obtained in all wards of the hospital,
and accordingly, in order to manage the risks, a grouping
was proposed according to the critical situation of each
risk. It should be noted that risk management is not able
to eliminate all risks simultaneously and can only suggest
appropriate solutions to manage them. Therefore, each risk
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Table II: Health risks.

Wards The most important risk S (0] D Percentage = Rank
(sections) of criticality
Clinical departments  Ergonomic (heavy workload, incorrect posture) 2,3,4) | (34,5 (5,6,7) 24.40% 8
(Nursing) Airborne, blood and other bodly fluids pathogens (bacteria, viruses, parasites) | (2,3,4) = (4,5,6) | (6,7,8) 28.66% 1
Night shift (1,23 | 456) @ (459 32.08% 4
Psychological factors (job stress-chronic fatigue) 2,34) | (66,7 | (3,45 32.05% 2
Clinical departments  Ergonomic (improper posture - patient transport) 2,34) | 4,56) | (66,7 29.42% 2
(Practical Nurse) Night shift (1,23) | 4,56) | (4,56) 24.31% 3
Airborne, blood and other bodly fluids pathogens (bacteria, viruses, parasites) | (2,3,4) = (4,5,6) | (6,7,8) 31.55% 1
Latex sensitivity (1,23 | 234 | (2,34) 14.72% 4
Laboratory Airborne, blood and other body fluids pathogens (bacteria, viruses, parasites) | (2,3,4) = (5,6,7) | (6,7,8) 35.42% 1
Hazardous chemicals (solvents-acid and base) 234 | 234 | (234 18.28% 3
Ergonomic (improper workstation, repetitive work, improper work tool) (2,34) | (3,459 (5,6,7) 28.02% 2
Psychological factors (job stress-chronic fatigue) (2,34) 234 | (2,34) 18.28% 3
Operating room Hazardous chemicals (anesthetic gases: N20) (3,45 | (345 | (56,7) 32.00% 1
Ergonomic (heavy workload, incorrect posture) 2,34) | 4,56) | (66,7 28.29% 2
Psychological factors (job stress-chronic fatigue) (3,45 | 2,34) | (4506 24.03% 3
lonized and non-ionizing rays (X, alpha, laser, ultraviolet, beta, gamma) 2,34) | 2,34 (3,4,5) 19.00% 4
CSR Hazardous chemicals (ethylene oxide - glutaraldehyde- mercury) 2,34) | (345 | 67,8 28.37% 2
Airborne, blood and other bodly fluids pathogens (bacteria, viruses, parasites) | (2,3,4) = (3,4,5) | (5,6,7) 26.27% 3
Ergonomic (improper posture - patient transport) 2,34) | 4,56) | (66,7 28.78% 1
Latex sensitivity (1,2,3) | (2,3,4) (3,4,5) 16.57% 4
Radiology lonizing rays (X-rays and radioactive isotopes) 2,34) | 4,56) @ (6,78 30.74% 1
Night shift (1,23 | (5,6,7) | (5,6,7) 28.23% 2
Ergonomic (improper workstation, repetitive work) (2,34) | (345 | (4,506 23.97% 3
Magnetic and electric fields 234 | 234 | (234 17.07% 4
MRI Magnetic and electric fields 2,34) | 4,56) | (67,8 33.77% 1
Non-ionizing radiation of radio waves 2,3,4) | (2,3,4) (4,5,6) 23.59% 8
Psychological factors (job stress) 2,34) | 2,34 2,3,4) 18.75% 4
Ergonomic (improper workstation, repetitive work) (2,34) (345 | (345 23.90% 2
Pharmacy Ergonomic (long standing and sitting, repetitive tasks) (2,34) | (345 | (345 26.63% 2
Psychological factors (disturbance of mental and physical balance due (1,23 | 2534 | (34,5 20.21% 4
to repeated exposure)
Night shift (1,23) | (5,6,7) | (3,45 29.23% 1
Contact with hand-made drugs or narcotics - drug abuse 2,34) | 345 | (234 23.94% 3
Kitchen Ergonomic (pulling and lifting and repetitive tasks) (2,34) (456 | (4,506) 30.27% 2
Foodborne Diseases (Escherichia coli, Saimonella, Staphylococcus aureus .) | (2,3,4) = (2,34) @ (2,3,4) 19.51% 3
Thermal stress (increase in body temperature, excessive transpiration, (3,45 | (345 | (4506 30.70% 1
workload, decrease in capacity and adaptation)
Psychological factors (job stress) 234 | 234 | (234 19.51% 3
Laundry Hazardous chemicals (disinfectants-detergents) (2,34) (345 | (345 23.76% 2
Thermal stress (increase in body temperature, excessive transpiration, (1,23 | 4,56) @ (34,5 23.46% 3
workload, decrease in capacity and adaptation)
Ergonomic (long standing, incorrect posture and excessive force) (3,45) @ (456 | (4,506) 32.05% 1
Noise (1,23 | 345 | (345 20.73% 4
Waste Ergonomic (prolonged standing work, incorrect posture and excessive force) 2,34) | 4,56 | (67,8 27.56% 2
Hazardous infectious and chemical wastes (3,45 | (66,7 | 6,78 32.21% 1
Thermal stress (cold and heat) (1,23 | 4,56 (4,5,6) 21.23% 3
Noise (1,23) | (34,5 | (4,56) 19.00% 4
Installations Noise (2,34) | (56,7 | (56,7) 30.18% 1
Gases and vapors from welding and cutting 2,34) | (345 | (4506 24.86% 3
Thermal stress (cold and heat) 2,3,4) | (2,3,4) 2,3,4) 17.70% 4
Ergonomic (incorrect posture and excessive force) (3,45 | 234 | (4,506 25.26% 2
Administrative Ergonomic (long standing and sitting, repetitive tasks) (2,34) | (4,50 (3,4,5) 30.69% 1
Light and brightness 2,34) | 234 | (2,34 25.82% 2
Psychological factors (job stress) (1,23 | 345 | (1,23 22.33% 3
Thermal stress (cold and heat) (1,23 | (1,23 (1,2,3) 15.15% 4
Services Ergonomic (heavy carrying-patient handling) (4,56)  (456) | (56,7) 31.39% 1
Chemicals (disinfectants-detergents) 2,34) | (5,6,7) (3,4,5) 24.42% 3
Airborne, blood and other body fluids pathogens (bacteria, viruses, parasites) | (2,3,4) = (3,4,5) | (6,7,8) 25.89% 2
Dust (cleaning) 2,34) | 456 | (1,29 18.30% 4
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should be controlled or eliminated, after identifying, analyzing
and evaluating the risks. It should be noted that if this is not
possible, they should be reduced to an acceptable level?®,

Conclusion

In this study, a new approach to prioritize failure modes
was investigated in order to improve the risk priority

Table Il: Safety risks.

number. The results obtained from the failure modes and
effects analysis method used in this study show that if
two or more failure modes have the same risk priority
number, it is possible to evaluate and ranking the failure
modes using risk prioritization codes. On the other hand,
an attempt was made to determine the weight for each
of the indicators of severity, probability of occurrence and
detectability based on their importance using the method
of hierarchical analysis process in fuzzy environment and

Wards The most important risk S o D Percentage | Rank
(sections) of criticality
Clinical departments Cutting and tearing caused by sharp tools (needle, angiocatheter, suture, razor, knife) | (2,3,4) = (3,4,5) (2,3,4) 23.13% 3
(Nursing) Electric shock (2,3,4) 2,3,4) (2,3,4) 20.05% 4
Slip and fall (2,3,4)  (3,4,5 (5,6,7) 31.02% 1
Oxygen gas fire in case of leakage and burns 8,45 | (2,3,4) (3,4,5) 25.80% 2
Clinical departments Cutting and tearing caused by sharp tools (needle, angiocatheter, suture, razor, knife) | (2,3,4) = (4,5,6) (2,3,4) 26.70% 2
(Practical Nurse) Slip and fall (2,34) | (345 (5,6,7) 32.71% 1
Electric shock (2,3,4) (2,34 (2,3,4) 20.49% 4
Falling people (patient from bed or in elevator) 4,56 (1,29 (1,2,3) 21.10% 3
Laboratory Electric shock 2,34 @ (2,3,4) (1,2,3) 19.56% 4
Cutting and tearing caused by sharp tools (needle, angiocatheter, suture, razor, knife) | (2,3,4) = (4,5,6) (4,5,6) 35.09% 1
Burns and blisters (hot surfaces of sterile objects) 2,34 @ (2,3,4) (2,3,4) 22.38% 8
Slip and fall (2,3,4)  (3,4,9 (1,2,3) 22.98% 2
Operating room Leakage and explosion of compressed and anesthetic gases 8,45 @ (1,29 (3,4,5) 26.48% 2
Cutting and tearing caused by sharp tools (needle, angiocatheter, suture, razor, knife) | (2,3,4) = (2,3,4) (3,4,5) 26.36% 3
Slip and fall (2,34) | (345 (2,3,4) 26.83% 1
Electric shock (2,3,4) (2,34 (1,2,3) 20.32% 4
CSR Cutting and tearing caused by sharp tools (needle, angiocatheter, suture, razor, knife) | (2,3,4) | (3,4,5) (2,3,4) 26.44% 1
Slip and fall (2,3,4) (34,9 (2,3,4) 26.44% 1
electric shock 3,45 | (2,34 (1,2,3) 23.53% 4
Elevator crash 4,56) @ (1,2,9 (1,2,3) 23.60% 8
Radiology Electric shock (2,3,4) (2,34 (1,2,3) 23.95% 2
Fire and burns 2,3,4) @ (2,3,4) (1,2,3) 23.95% 2
Conflict with moving parts of equipment and devices (2,3,4) (2,3,4) (1,2,3) 23.95% 2
Slip and fall 2,34 | 345 | (1,23 28.14% 1
MRI Electric shock (2,3,4) (3,45 (2,3,4) 29.66% 1
Contact with sharp and win objects 2,34 | (2,3,4) (1,1,1) 18.23% 4
Conflict with moving parts of equipment and devices (2,3,4) (2,34 (2,3,4) 25.71% 3
Slip and fall (2,34) | (345 (1,2,3) 26.39% 2
Pharmacy Falling objects (1,23) | (2,3,4) (1,1,1) 18.60% 8
Slip and fall (2,3,4)  (2,3,4) (1,2,3) 28.88% 2
Electric shock 2,3,4) | (3,4, (1,2,3) 33.93% 1
Cutting and tearing caused by winning tools (1,23 (2,34 (1,1,1) 18.60% 3
Kitchen Fire and burns caused by hot surfaces 2,3,4) @ (34,9 (1,2,3) 23.31% 3
Slip and fall (2,3,4) (4,56 (1,2,3) 26.69% 1
Unprotected equipment (2,3,4) @ (4,5,6) (1,2,3) 26.69% 1
Electric shock (2,3,4)  (38,4,5 (1,2,3) 23.31% 3
Laundry Slip and fall (2,3,4) 2,3,4) (1,2,3) 30.57% 1
Electric shock (2,3,4) (4,56 (4,5,6) 20.75% 3
Elevator crash 8,45 | (34,9 (4,5,6) 27.92% 2
Fire and burns (1,2,3)  (2,3,4) (2,3,4) 20.75% 3
Waste Electric shock 3,45 | (2,34 (3,4,5) 17.94% 3
Fire and burns 4,56 (1,2,9 (2,3,4) 32.20% 2
Cutting and tearing caused by winning tools 8,45 | (2,34 (2,3,4) 32.33% 1
Slip and fall (2,3,4) (34,9 (3,4,5) 17.53% 4
Installations Electric shock 3,45 (1,29 (1,2,3) 26.36% 1
Danger of boiler explosion 2,34 | (2,3,4) (1,2,3) 23.66% 8
Fire of heating devices, storage of flammable materials, defective wiring system (2,3,4) = (1,2,3) (1,2,3) 23.62% 4
Throwing metal objects and particles, smoke 8,45 | (34,9 (8,4,5) 26.36% 1
Administrative Fire (2,3,4) (3,45 (2,3,4) 30.47% 1
Electric shock 8,45 | (34,9 (1,2,3) 32.01% 2
Slip and fall (2,3,4) (4,56 (3,4,5) 29.35% 3
Services Fire and explosion of cylinders 2,34 | (2,34 (1,2,3) 35.01% 1
Elevator crash (2,3,4) @ (4,56) (4,5,6) 22.14% 4
Contact greasy hand of service with oxygen cylinder 8,45 @ (34,9 (4,5,6) 22.64% 3
Equipment and patient collide with cylinders (1,23 | (2,3,4) (2,3,4) 27.56% 2
46
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formation of paired comparison matrix. This causes each
of the indicators to effect on each failure mode based
on their importance®. Fuzzy values were used to scoring
three indices for each failure mode®. The use of an
integrated approach leads to an increase in the efficiency
of the FMEA method and greater confidence in the
results?®. Fuzzy Multi-criteria Risk Assessment method
has been proposed to deal with obstacles and difficulties
in calculating the definite risk score and reducing
inconsistencies in decision making. In the present
study, it has been tried to compensate the weaknesses
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Abstract

Background: It is known that health intervention programs that include lifestyle changes usually have a beneficial effect on
cardiovascular health. The aim of this study was to assess the impact of a health intervention program in Bolivian mining workers.
Materials and methods: A total of 1094 workers of a Bolivian mining company completed a healthy habits modification program
that included diet, physical activity and smoking cessation during 2016 and 2019. The changes obtained in different scales related
to cardiovascular risk such as vascular age, atherogenic indices, obesity and body fat were assessed.

Results: Significant improvements were observed both in the mean values and in the prevalence of altered values of all the scales
analyzed in practically all the periods studied (2016-2017, 2017-2018 and 2018-2019).

Conclusion: The scales related to cardiovascular risk analyzed in this study have significantly improved after the implementation
of this health intervention program.

Keywords: Health intervention programs, cardiovascular disease, obesity.

Resumen

Antecedentes: Se conoce que los programas de intervencion en salud que incluyen cambios en el estilo de vida suelen tener
un efecto beneficioso en la salud cardiovascular. El objetivo de este estudio fue valorar el impacto de un programa de intervencion
sanitaria en trabajadores de la minerfa boliviana.

Materiales y métodos: Un total de 1094 trabajadores de una empresa minera de Bolivia completaron un programa de modifica-
cion de habitos saludables que inclufa dieta, actividad fisica y abandono del consumo de tabaco durante los afios 2016 y 2019.
Se valoraron los cambios obtenidos en diferentes escalas relacionadas con riesgo cardiovascular como edad vascular, indices
aterogénicos, obesidad y grasa corporal.

Resultados: Se observan mejorias significativas tanto en los valores medios como en la prevalencia de valores alterados de todas
las escalas analizadas en practicamente todos los periodos estudiados (2016-2017, 2017-2018 y 2018-2019).

Conclusion: L as escalas relacionadas con riesgo cardiovascular analizadas en este estudio han mejorado significativamente
después de la implantacion de este programa de intervencion en salud.

Palabras clave: Programas de intervencion en salud, enfermedad cardiovascular, obesidad.
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Results of a health intervention program in 1094 bolivian mining workers

Introduction

It is essential to know that the evaluation of any health
program will make it possible to know and measure the
results obtained, its possible usefulness and also its
potential impact on health. It is not possible to know how
a health intervention program will evolve if the appropriate
evaluation methods are not available to establish
strategies, implement changes, optimize available
resources and facilitate decision-making based on the
results obtained'.

There are two possible ways to evaluate a health
intervention program, one is the formative evaluation that
will allow us to change and adjust the programs and the
other is the summative evaluation that will assess the
programs already completed. This summative evaluation
will allow us to define important changes if necessary
or to continue or modify the program according to the
correlation that exists between the objectives that were
set, the way in which they were executed and the results
that were obtained??.

Knowing that the evaluation component of any program
is fundamental, it is necessary that the people involved in
the design and implementation plan from the beginning
the evaluation methodology to be used*®.

The objective of this study is to evaluate the results
of a health intervention program carried out in Bolivian
mining workers.

Material and methods

Intervention study conducted in 1197 male workers of
a mining company in Bolivia between the years 2016-
2019. 103 workers were excluded from the study for
different reasons (see flowchart in Figure 1) so the total
number of people finally included in the study was 1094,

Figure 1: Flow chart of participants.

Workers start the study n= 1197

Workers excluded
n= 103
- 75 do not complete the study

- 28 did not have some of the parameters for
calculating the scales

1.094 men workers finally
entered the study

Four controls were carried out in 2016, 2017, 2018
and 2019. In each of the controls, the analytical,
anthropometric, and clinical variables necessary to
calculate the variables related to cardiovascular risk
included in the study were determined.

Parameters included in the study

The different measurements (anthropometric, clinical,
and analytical) were performed by health personnel
from the participating occupational health units after
homogenizing the measurement techniques.

Weight (in kilograms) and height (in cm) were obtained
with a SECA 700 measuring scale with a capacity of 200
kg, which incorporated a SECA 220 telescopic measuring
rod with millimetric division and a 60-200 cm interval,

Abdominal circumference were measured with a SECA
model 200 tape measure with the person in a standing
position with their feet together and trunk erect, abdomen
relaxed, and upper limbs hanging on both sides of their body.

Blood pressure was obtained with an OMRON M3
automatic  sphygmomanometer with the person in
the supine position after 10 minutes of rest. Three
measurements were taken at one-minute intervals and
the mean of the three was obtained. Blood tests were
obtained after 12 hours of fasting. Samples were sent
to reference laboratories. Glycemia, total cholesterol and
triglycerides use automated enzymatic methods, and the
values are expressed in mg/dl. HDL was determined by
precipitation with dextran sulfate CI2Mg, and values are
also expressed in mg/dl. LDL was calculated using the
Friedewald formula (provided that triglycerides were less
than 400 mg/dl). Values are expressed in mg/dl,

Friedewald formula: LDL= total cholesterol — HDL —
triglycerides/5

The different atherogenic indices have different cutoff
points®:

Total cholesterol/HDL-c index: low risk: < 5, moderate
risk: between 5 and 9 and high risk: > 9 in men. LDL-c/
HDL-c ratio: low risk: < 3 and high risk > 3. Triglycerides/
HDL-c ratio is considered high risk from 3%. Cholesterol-
HDL-c index: high risk as from 130.

BMI is calculated by dividing weight by height in meters
squared. Obesity is considered to be over 30.

CUN BAE’ (Clinica Universidad de Navarra Body
Adiposity Estimator) The formula is:

-44.,988 + (0.503 x age) + (10.689 x gender) + (3.172 x
BMI) - (0.026 x BMI2) + (0.181 x BMI x gender) - (0.02 x
BMI x age) - (0.005 x BMI2x gender) + (0.00021 x BMI2
x age).
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Where male sex equals O and female sex equals 1.

The CUN BAE cut-off points for obesity are from 25% in
men and 35% in women.

An interesting concept that can also be applied to
vascular ages, which we will see below, is avoidable lost
life years (ALLY)® which can be defined as the difference
between chronological age (CA) and vascular age (VA).

ALLY = Vascular age — Chronological age

As the meaning of ALLY is different according to the value
of the CA, the ratio of ALLY to CA is defined as the ratio
of avoidable lost life years (RALLY).

RALLY = ALLY / Chronological age

In order to calculate vascular age with the Framingham
model®, we used age, sex, HDL-c, total cholesteral,
systolic  blood pressure values, antinypertensive
treatment, smoking, and diabetes. The scale can be
calculated from the age of 30 years.

Since there are no cut-off points for vascular age, high
values are set at five years of age and older.

A smoker was a person who regularly consumed at
least 1 cigarette/day (or the equivalent in other types of
consumption) in the previous month, or had stopped
smoking in the preceding 12 months.

Protocol of intervention.

The intervention protocol included dietary advice to
improve nutritional habits. Different levels of physical
activity were recommended according to the
characteristics of each worker. Smoking cessation was

facilitated. Oral and written information on each of these
activities was given at each of the visits.

Workers could visit the occupational health unit whenever
they needed to increase adnerence to the program.

Statistical analysis

A descriptive analysis of the categorical variables was
performed, calculating the frequency and distribution of
responses for each of them. For quantitative variables,
the mean and standard deviation were calculated, and
for qualitative variables, the percentage was calculated.
The paired samples T-test was used to assess the
difference in means. The McNemar test was used to
assess the difference in proportions. Statistical analysis
was performed with the SPSS 27.0 program, with an
accepted statistical significance level of 0.05.

Ethical considerations and aspects

The study was approved by the Clinical Research Ethics
Committee of the La Paz. All procedures were performed
in accordance with the ethical standards of the institutional
research committee and with the 2013 Declaration of
Helsinki. All patients signed written informed consent
documents before participating in the studly.

Results

An improvement is observed in the mean values of all the
parameters analysed, vascular age, atherogenic indices,
BMI and CUN BAE as the programme progresses. The
differences observed between each of the periods
are always statistically significant except for RALLY for
vascular age between 2018-2019. The full data are
presented in table 1.

Table I: Mean values of the different parameters in each of the years of the study and differences observed between them.

year 2016 year 2017 year 2018 year 2019 dif (2016-17) dif (2017-18) dif (2018-19)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (p-value) | Mean (p-value) | Mean (p-value)
ALLY vascular age 2.04 (6.26) -0,65 (5.32) -1.18 (6.25) -1.55 (4.77) 2.69 (<0.0001) 0.53 (0.001) 0.37 (0.01)
RALLY vascular age 0.046 (0.15) -0.019 (0.12) -0.032 (0.14) -0.037 (0.10) 0.065 (<0.0001) = 0.013 (0.001) 0.05 (0.082)
Total cholesterol/HDL-c 5.32 (1.50) 4.97 (1.28) 4.69 (1.35) 4.26 (0.97) 0.35 (<0.0001) | 0.27 (<0.0001) | 0.43 (<0.0001)
LDL-c/HDL-c 3.52 (1.18) 3.34 (1.06) 3.11 (1.08) 2.75 (0.74) 0.18 (<0.0001) | 0.23 (<0.0001) | 0.36 (<0.0001)
Triglycerides/HDL-c 5.29 (3.78) 4.97 (3.35) 4.62 (3.03) 4.15 (2.82) 0.32 (0.001) 0.35 (<0.0001) | 0.47 (<0.0001)
Total cholesterol-HDL-c 164.28 (42.86) = 157.67 (37.20) | 154.03 (43.17) 150.21 (38.47) = 6.61 (<0.0001) 3.63 (0.001) 3.83 (<0.0001)
BMI 27.46 (3.21) 27.05 (3.27) 26.86 (3.26) 26.70 (3.30) 0.41 (<0.0001) | 0.18 (<0.0001) | 0.17 (<0.0001)
CUNBAE 26.89 (4.53) 26.45 (4.68) 26.33 (4.65) 26.17 (4.88) 0.44 (<0.0001) 0.12 (0.006) 0.16 (0.007)
Table II: Prevalence of elevated values of the different parameters in each of the study years and differences observed between them.
year 2016 year 2017 year 2018 year 2019 dif (2016-17) dif (2017-18) dif (2018-19)
% % % % % (p-value) % (p-value) % (p-value)
ALLY vascular age > 5 27.4 12.6 1.8 5.9 14.8 (<0.0001) 0.8 (0.529) 5.9 (<0.0001)
Total cholesterol/HDL-c 54.8 46.3 40.5 35.3 8.5 (<0.0001) 5.8 (<0.0001) 5.2 (<0.0001)
moderate-high
LDL-c/HDL-c high 64.5 60.4 53.3 42.7 4.1 (0.004) 7.1 (<0.0001) 10.6 (<0.0001)
Triglycerides/HDL-c high 722 68.3 67.5 62.5 3.9 (0.002) 0.8 (0.591) 5.0 (0.001)
Total cholesterol-HDL-c high 79.8 79.4 70.5 70.4 0.4 (0.817) 8.9 (<0.0001) 0.1 (0.968)
BMI obesity 20.4 17.5 15.9 15.1 2.9 (<0.0001) 1.6 (0.048) 0.8 (0.281)
CUNBAE obesity 66.6 62.3 60.9 60.0 4.3 (<0.0001) 1.4 (0.125) 0.9 (0.282)
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Table Il shows the prevalence of altered values and the
differences observed in each of the periods analysed, in
all cases an improvement is observed as the programme
progresses, although the differences observed are not
always statistically significant.

Discussion

Both the mean values and the prevalence of elevated
values of all the variables included in the study improve
over the course of the health intervention programme
carried out in Bolivian mining workers.

Similar data to ours were found in the study by Sammito'©
in German soldiers in which a decrease in BMI values was
observed after an intervention programme. Other authors
such as Liu, on the other hand, in a study conducted in
2015 in 2660 Taiwanese, observed no differences in BMI
values before and after the lifestyle intervention'”,

A study conducted in a Spanish population' , although
focusing particularly on physical activity, showed an
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Abstract

Introduction: Obesity is a chronic disease characterized by an increase in fat mass and consequently by weight gain. The
increase in the prevalence of obesity implies an increase in the prevalence of several obesity-related comorbidities. Several indices
have been developed to determine obesity. The BRI is a new index to assess obesity. So far, only a few studies have been done
using BRI. To learn more about this new index, a study is proposed whose objective was to analyze, in a large population, the
relationship between a new index to assess obesity, the LBBB, and different sociodemographic parameters and healthy habits.
Methods: Descriptive and cross-sectional study in 60,799 Caucasian adult workers in which the BRI (Body Roundness Index)
has been evaluated as a measure of obesity and its relationship with different parameters of age, sex, social class and educational
level and healthy habits such as tobacco consumption. physical activity, dietary consumption of fruits and vegetables, and alcohol
consumption.

Results: Male sex, age 50 years and older, social classes II-lll, non-university studies, smokers, poor diet and low physical activity
increase the risk of presenting elevated BRI, the highest OR being for alcohol consumption OR: 75.77 (73.98-77.56) in women
and OR: 80.65 (79.71-81.58) in men, and not physical exercise with  OR: 8.97 (8.49-9.46) in women and OR: 11.02 (10.53-
11.52) in men.

Conclusion: Unhealthy habits, especially alcohol consumption and a somewhat less low level of physical activity and unhealthy
eating, greatly increase the risk of developing high LBBB values.

Keywords: Obesity, alcohol consumption, unhealthy habits, physical activity.

Resumen

Introduccion: La obesidad es una enfermedad cronica que se caracteriza por el aumento de la masa grasa y, en consecuencia,
por el aumento de peso. El aumento de la prevalencia de la obesidad implica un aumento de la prevalencia de varias comorbilida-
des relacionadas con la obesidad. Se han desarrollado varios indices para determinar la obesidad. El BRI es un nuevo indice para
evaluar la obesidad. Hasta ahora, sélo se han realizado unos pocos estudios con el BRI, Para conocer mejor este nuevo indice, se
propone un estudio cuyo objetivo fue analizar, en una poblacion amplia, la relacion entre un nuevo indice para valorar la obesidad,
el BRI, y diferentes parametros sociodemogréficos y habitos saludables.

Meétodos: Estudio descriptivo y transversal en 60.799 trabajadores adultos caucasicos en el que se ha evaluado el BRI (indice
de Redondez Corporal) como medida de obesidad y su relacion con diferentes parametros de edad, sexo, clase social y nivel
educativo y habitos saludables como el consumo de tabaco, actividad fisica, consumo dietético de frutas vy verduras y consumo
de alcohal.

Resultados: El sexo masculino, la edad de 50 y mas anos, las clases sociales lI-ll, los estudios no universitarios, los fumadores, la
mala alimentacion y la baja actividad fisica aumentan el riesgo de presentar un BRI elevado, siendo la OR méas alta la del consumo
de alcohol OR: 75,77 (73,98-77,56) en mujeres y OR: 80,65 (79,71-81,58) en hombres, y la del gjercicio fisico no con OR: 8,97
(8,49-9,46) en mujeres y OR: 11,02 (10,53-11,52) en hombres.

Conclusion: |Los habitos poco saludables, especialmente el consumo de alcohol y un nivel algo menos bajo de actividad fisica y
una alimentacion poco saludable, aumentan en gran medida el riesgo de desarrollar valores elevados de BRI,

Palabras clave: Obesidad, consumo de alcohol, habitos no saludables, actividad fisica.
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Values of body roundness index according different sociodemographic characteristics and healthy habits in caucasians

Introduction

Obesity is defined as a chronic disease characterized by
an increase in fat mass and conseguently by an increase
in weight'. Due to continuous increase in prevalence in all
ages and its serious health consequences?, obesity has
become one important public health problem.

In worldwide more than a bilion adults are overweight
and 300 million of them are obese. In Spain, according
to the National Health Survey of 2017, obesity affects
17,4% of the adult population (18% of men and 16% of
women) and if added also the percentage of overweight
affect a 54,57%°.

The increase in prevalence of obesity involves an
increase in the prevalence of several obesity-related
comorbidities*®. Among others, adiposity is supposed
to be the physiological characteristic of obese and
overweight individuals, which puts such individuals at-
risk for cardiovascular disease’®. In fact, the relationship
between overall adiposity and risk for cardiovascular
disease is well documented®'®, Furthermore, several
studies, including the Framingham heart study'', shows
the relation between the adipose tissue accumulation
and the incidence of adverse metabolic events and, also,
with a higher risk for developing metabolic diseases' .
Obesity also increases the risk of diabetes and certain
types of cancer'®,

In addition to the consequences of their illness on the
health of individual, it has been estimated that obesity and
the diseases related to it, are a health cost of 2% to 7%'°.

Several indices have been developed for determining
obesity. Among others, the body mass index (BMI),
waist circumference (WC), waist-to-hip ratio (WHR) and
waist-to-height ratio (WtHR). The BMI is the most widely
used and accepted index for classifying overweight and
obesity in clinical practice’. However, BMI presents some
important and well documented limitations, such as: a
different behavior in men and women, limited usefulness
in children and athletes, differences between ethnic
groups and especially in determining the composition
and distribution of body fat, which can represent a
limitation in epidemiological studies or clinical practice.
Among other errors, the above indicated limitations could
lead to classify individuals with high muscle mass as
overweight or obese. On the other hand, subjects with
BMI in the normal range may have a high percentage
of fat. In last years they have emerged new indices to
determine obesity, among them we can highlight the
body adiposity index (BAI) and the body roundness index
(BRI). The BAI was developed by Bergman et al® in African
Americans and Mexican Americans and is determined
from measurements of hip circumference and height.
This index showed a high correlation with the measured
body fat using DXA (r = 0.85; p <0.001). However, a

recent study in Spanish Mediterranean population
suggested that BAI does not exceed the limitations of
BMI'®, The BRI is a new index to value the obesity, was
developed in 2013 by Thomas et al'® and to estimate
waist circumference and height are needed. BRI values
range from 1 to 16, and rounder individuals tend to have
large values. Up to now, only a few studies have been
conducted using the BRI, To know more this new index
is proposed a study whose objective was to analyze,
in a large population, the relationship between a new
index to value the obesity, the BRI, and different socio
demographic parameters as age, gender, social class
and educational level and healthy habits as tobacco
consumption, physical activity, dietary consumption of
fruits and vegetables and alcohol consumption.

Material and methods

Subjects and Study Protocol

A cross-sectional study with Caucasians adult workers
(ages, 20-69 years) was performed. All subjects were
from Russia and belong to different productive sectors.
Participants in the study were systematic selected during
their work health periodic examination between January
and December 2019. Every day each worker was
assigned a number and half of the examined workers
were randomly selected using a random number table.
Thus, from a total population of 130.487 workers, 65.200
of them were invited to participate in the study. 4.421
(6.8%) refused to participate, being the final number
of participants 60.799 (93.2%), with 25.972 women
(42.7%) and 34.827 men (57.3%).

Figure 1

Workers invited to participate
in the study

n= 65.200

Workers who refuse
to participate in the study

n=4.421

Workers included in the study

n= 60.799
34.827 men; 25.972 women

The mean of age of participants in the study was 39.98
years (SD+10.36). All participants were informed of the
purpose of this study before they provided written informed
consent to participle. Following the current legislation,
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members of the Health and Safety Committees were
informed as well. The study protocol was in accordance
with the Declaration of Helsinki and was approved by the
Clinical Research Ethics Committee. After acceptance, a
complete medical history, including family and personal
history was recorded.

Inclusion criteria:
- Age between 18 and 69 (working age population),
- Agreement to participate in the study and to be
gainfully employed.
- Subjects who did not mest any of the inclusion
criteria and those who refused to participate were
excluded from the study.

Measurements and Calculations

All anthropometric measurements were made in the
morning, after an overnight fast, at the same time (9
a.m.), and according to the recommendations of the
International Standards for Anthropometric Assessment
(ISAK)?°, Furthermore, allmeasurements were performed
by well trained technicians or researchers to minimize
coefficients of variation. Each measurement was made
three times and the average value was calculated.
Weight and height were determined according to
recommended technigues mentioned above. Body
weight was measured to the nearest 0.1 kg using
an electronic scale (Seca 700 scale, Secagmbh,
Hamburg). Height was measured to the nearest 0.5 cm
using a stadiometer (Seca 220 (CM) Telescopic Height
Rod for Column Scales, Seca gmbh, Hamburg). BMI
was calculated as weight (kg) divided by height (m)
squared (kg/m?). Criteria to define overweight were the
ones of the World Health Organization (WHO)21 which
considers obesity when BMI > 30 kg/m2. Abdominal
waist was measured using a flexible steel tape (Lufkin
Executive Thinline W 606). The plane of the tape was
perpendicular to the long axis of the body and parallel
to the floor. Waist circumference was measured at
the level of the umbilicus and the superior iliac crest.
The measurement was made at the end of a normal
expiration while the subject stood upright, with feet
together and arms hanging freely at the sides. Waist
circumference (WC) circumference (HC) was measured
using a tapeline at the level midway between the lateral
lower rib margin and iliac crest as well as at the levels
of trochanters. WHIR was calculated by dividing WC by
height in cm.

The BRI was calculated using the equation 364.2-365.5
X JT-(WC/2m)2/(0.5 height)2) developed by Thomas et
al19 The cut off for normal and abnormal values was
calculated with ROC curve.

Venous blood samples were taken from the antecubital
vein with suitable vacutainers without anticoagulant
to obtain serum. Blood samples were taken following
a 12 h ovemight fast. Participants were seated at rest

for at least 156 minutes before blood samples were
taken. Serum was obtained after centrifugation (15 min,
1,000 g, 4°C) of blood samples. Serum was stored
at -20°C and analyses were performed within 3 days.
Concentrations of glucose, cholesterol and triglycerides
were measured in serum by standard procedures used
in clinical biochemistry laboratory.

Blood pressure was determined after a resting period
of 10 minutes in the supine position using an automatic
and calibrated sphygmomanometer. As indicated for
the anthropometrical measures, blood pressure was
measured three times with a one-minute gap between
each measurement and an average value was calculated.

For social class, the 2011 National Classification of
Occupations (CNO-11) was used with the proposal
made by the social determinants group of the Spanish
Society of Epidemiology??, classifying in 3 categories:
Class [. Directors/managers, university professionals,
athletes, and artists; Class II: Intermediate occupations
and self-employed workers without employees; and
Class llI; Unskilled workers.

Smoking, diet, and physical activity were assessed
by clinical interview. Tobacco was considered a
dichotomous variable, being able to have the value of
yes/no. A smoker was the person who had regularly
consumed at least 1 cigarette/day (or the equivalent in
other types of consumption) in the previous month or
had stopped smoking less than a year before. Healthy
eating included a daily consumption of vegetables and
fruits; physical activity was considered adequate when
performing at least 30 minutes a day or 150 minutes a
week of moderate intensity aerobic physical activity or 75
minutes a week of vigorous activity.

Quantification of consumption in standard drinking units
is currently the reference method at all levels of care.
Assessment of consumption in standard drinking units
allows a rapid quantification of consumption and its
easy conversion into grams of pure alcohol?®, The value
of standard drinking units in Russia is set at 10 g of
alcohol and is equivalent to one consumption of wine
(100 ml), champagne (100 ml), or beer (200 ml) and
half a consumption of spirits or mixed drinks (25 ml). If a
man exceeds 35 standard drinking units in a week and
a woman over 20 in a week, there is a significant risk to
their long-term health?*,

Statistical Analyses

All the data were tested for their normal distribution
(Kolmogorov-Smimov  test). Results are expressed
as means and standard deviations (SD) and, when
required, in percentages. Student t test for unpaired
data was used to evaluate differences in anthropometric
and biochemical characteristics between genders. Chi-
square test was used for the difference of proportions.
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The statistical method of ROC curves (Receiver operating
characteristic) curves were used to determine BRI
discriminatory capacity of obesity). Cutoff values were
derived mathematically from the ROC curves. Statistical
analysis was carried out using IBM SPSS Statistics 20.0
software (SPSS/IBM, Chicago, IL, USA). Significance
was accepted at p<0.05.

Results

The  sociodemographic, analytical and  clinical
characteristics of the population are shown in table 1.

The mean BRI values increase with age in both sexes.
There is also an increase in the BRI in the most
disadvantaged social classes and the lower the level of
studies. People with a healthy diet and who do physical
activity regularly have lower mean LBBB values. All data
is presented in table Il.

The figure 1 shows the area under the BRI curve for
both men and women to detect obesity, establishing the

Table I: Sociodemographic, analytical and clinical characteristics of the population.

cut-off points:

- Men cut-off 3.84 (sensitivity 0.762 specificity 0.762
Youden index 0.524.

- Women cut-off 3.17 (sensitivity 0.793 specificity 0.793
Youden index 0.586

In table Il we observe that the prevalences of high BRI
values in both sexes follow a similar trend to that observed
with the mean values, that is, there is an increase
in prevalence as age increases and as social class
decreases. and the level of studies. Higher prevalences are
also observed in people with unhealthy habits (smokers,
poor diet and low level of physical activity). In all cases,
as shown in table I, the prevalences are higher in men.

N the multivariate analysis using binary logistic
regression, male sex, age 50 years and older, social
classes II-ll, non-university studies, smokers, poor diet
and low physical activity were established as covariates.
Figure 3 shows how all the covariates increase the risk
of presenting elevated BRI, the highest OR being for
alcohol consumption and not physical exercise.

Characteristics Women (n=25972) Men (n=34827) Total (n=60799) p-value
Age (years) 39.45 +10.17 40.38 + 10.48 39.98 + 10.36 <0.0001
Weight (kg) 161.29 + 6.52 81.28 + 13.89 168.48 + 9.23 <0.0001
Height (cm) 65.05 + 13.08 173.85 + 7.05 74.35 + 15.75 <0.0001
BMI (kg/m?) 25.08 £ 4.91 26.88 + 4.23 26.09 + 4.63 <0.0001
Waist circumference (cm) 75.39 £9.82 88.58 + 9.69 82.95+11.73 <0.0001
Waist-to-height ratio 0.47 + 0.06 0.51 +0.06 0.49 + 0.06 <0.0001
Systolic BP (mmHg) 114.59 + 15.11 125.35 + 15.68 120.75 + 16.33 <0.0001
Diastolic BP (mmHg) 70.43 + 10.41 76.00 + 10.84 73.62 + 11.01 <0.0001
Total cholesterol (mg/dl) 192.97 + 36.39 196.89 + 38.69 195.22 + 37.77 <0.0001
HDL-C (mg/dI) 54.97 £ 9.17 50.50 + 7.61 52.41 + 8.60 <0.0001
LDL-C (mg/dI) 120.47 + 36.89 121.78 + 37.25 121.22 £+ 37.10 <0.0001
Triglycerides (mg/dl) 87.87 + 45.96 125.30 + 88.76 109.31 + 75.88 <0.0001
Glycaemia (mg/dl) 85.21 + 15.08 90.62 + 21.20 88.31 + 19.02 <0.0001
Table Il: Values of BRI according sociodemographic variables and healthy habits by sex.
Women Men Total
Characteristics Mean = SD Mean + SD Mean = SD p-value
20-29 years 2.48 + 0.95 3.14 +0.93 2.84 +0.99 <0.0001
30-39 years 2.67 +1.08 3.45 +1.06 3.11+1.13
40-49 years 3.02 +1.25 3.76+1.13 343+1.24
50-59 years 3.27 + 1.26 4.00 + 1.21 3.72+1.28
60-69 years 3.35 + 1.22 410+ 1.19 3.83+1.26
Social class | 2.53 +1.02 3.52 +1.09 294 +£1.16 <0.0001
Social class Il 291 +1.35 3.67 +1.15 3.29 + 1.31
Social class Il 2.90 + 1.09 3.60+1.13 3.34+1.16
Elementary 3.02 +1.21 3.60 +1.12 341 +1.19 <0.0001
High School 2.75+1.15 3.63+1.16 3.16 £1.24
University 2.52 +1.03 3.57 +1.11 2.96+1.18
Non smokers 2.89+1.19 3.65+1.12 3.32 + 1.21 <0.0001
Smokers 277 +1.15 3.53+1.14 3.23+1.20
Physical activity 2.30 £ 0.63 2.99 + 0.65 2.67 £0.72 <0.0001
Non physical activity 3.45 + 1.34 410+ 1.19 3.85+1.29
Correct feeding 2.31 £ 0.62 2.99 + 0.65 2.66 +0.72 <0.0001
Non correct feeding 3.40 £ 1.35 4.02 +1.20 3.79 + 1.29
Non alcohol consumption 2.74 +1.06 3.37 £ 0.96 3.08 £ 1.05 <0.0001
Alcohol consumption 4.39 + 1.61 490+ 1.11 478 £1.27
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Figure 1: ROC curve.
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Table IlI: Prevalence of high values of BRI according sociodemographic variables and healthy habits by sex.

Social class |
Social class Il
Social class I
Elementary
High School
University
20-29 years
30-39 years
40-49 years
50-59 years
60-69 years
Non smoker
Smoker
Physical activity

Non physical activity

Correct feeding
Non correct feeding

Non alcohol consumption
Alcohol consumption

3670
8482
13820
12240
10517
3215
4950
8435
7840
4096
651
17541
8431
12410
13562
12829
13143
23768
2204

Figure 3: Binary logistic regression.

Women
High BRI

18.88 (17.62-20.15)
29.68 (28.70-30.65)
31.68 (30.90-32.45)
34.98 (34.13-35.82)
25.65 (24.82-26.49)
18.94 (17.59-20.30)
17.01 (15.96-18.06)
23.71 (22.80-24.62)
34.38 (33.32-35.43)
42.75 (41.23-44.27)
46.08 (42.24-49.92)
30.85 (30.16-31.53)
31.82 (30.89-32.76)
51.34 (50.46-52.22)
8.97 (8.49-9.46)
49.88 (49.01-50.75)
9.05 (8.56-9.54)
24.90 (24.35-25.45)
75.77 (73.98-77.56)

Alcohol consumption -

Non correct feeding -

Non Physical exercise -

Smokers -
Non Universitary -
>50 years -

High values of BRI

HH

2.14 (1.98-2.32)
i 347 (3.22-3.67)

1.12 (1.04-1.20)

1.27 (1.19-1.35)
1.61 (1.42-1.82)

1.14 (1.10-1.19)

0

T
2

T T 1
4 6 8

OR 95% ClI

6.77 (6.32-7.27)

Men
p-value n High BRI p-value
<0.0001 2582 32.26 (30.46-34.07) <0.0001
8173 36.46 (35.42-37.51)
24071 34.22 (33.62-34.82)
<0.0001 23670 34.60 (33.99-35.20) <0.0001
8882 34.83 (33.84-35.83)
2274 33.73 (31.78-35.67)
<0.0001 5892 18.11 (17.13-19.09) <0.0001
11019 28.41 (27.56-29.25)
10399 39.22 (38.28-40.15)
6339 49.65 (48.41-50.88)
177 53.56 (50.50-56.21)
<0.0001 22081 36.16 (35.49-36.76) <0.0001
12745 36.97 (36.16-37.78)
<0.0001 19483 53.17 (52.47-53.87) <0.0001
15343 11.02 (10.53-11.52)
<0.0001 20870 50.46 (49.78-51.13) <0.0001
13956 10.89 (10.37-11.41)
<0.0001 28011 23.40 (22.90-23.89) <0.0001
6815 80.65 (79.71-81.58)
Discussion

Our results show a higher prevalence of BRI in men
compared to women, which is consistent with studies
carried out by other authors®. The mean values of
systolic and diastolic blood pressure were also higher for
men than for women, which was to be expected due
to the hormonal effect that progesterone and estrogens
produce on the regulation of blood pressure in women?,

We found that unhealthy eating habits are associated with
a higher percentage of BRI in both sexes with a small,
albeit positive, effect of healthy eating on BRI, which is
consistent with the study by Ching et al conducted in
Malaysia. Although in this study what was valued was the
percentage of metabolic syndrome between vegetarians
and non-vegetarians, in the latter a lower percentage
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of obesity was revealed?’. These vegetarian diets are
more similar to healthy eating patterns characterized
by the consumption of foods high in vitamins, minerals,
antioxidants, fiber, MUFA (monounsaturated fatty acids)
and n-3 fatty acids. In fact, greater adherence to healthy
dietary patterns is associated with a lower risk of glucose
intolerance, weight gain, inflammation, insulin resistance,
and a higher level of HDL cholesterol®®,

In our study, alcohol appears as one of the unhealthy
lifestyle habits that is most related to obesity. Taking into
account that 1 gram of alcohol provides 7.1 kcal and that
the energy created by alcohol is added to that of other
foods, the energy increase from alcohol consumption can
produce a positive energy balance with weight gain®®, In
addition, different studies support the fact that habitual
alcohol consumption modifies dietary intake and this is
dose dependent. This effect on diet affects the intake
of specific macronutrients differently. Thus, when alcohol
consumption is related to higher dietary intake, the most
frequent is fat and protein intake and, less frequently,
carbohydrate intake®.

Physical exercise promotes the reduction of body fat
and the increase of lean mass. Aerobic exercise is the
most recommended; however, the addition of resistance
exercises is essential to increase strength and prevent
loss of fat-free mass®'. In our work, the lack of physical
exercise on a regular basis is the second cause that is
most related to a high BRI value. Although the way to
evaluate the amount of fat tissue is different from that of
other studies, our results coincide with these, finding a
higher proportion of fat tissue in those with a low level of
physical activity®?,

In our literature search, we have not found in the
different databases studies examining the influence of
sociodemographic variables on BRI values, therefore we
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Abstract

Background: Oral squamous cell carcinoma (OSCC) is the predominant malignancy of oral cavity (about 90% of oral malignant
lesions). This study aimed to evaluate the long-term extent of lymph node involvement of the neck among patients with maxillofacial
SCC after the surgery.

Methods: In this cross-sectional study, 32 patients with maxillofacial SCC who underwent surgery were evaluated for any type
of lymph node involvement (necrotic, reactive, or metastatic) at 3, 6, 12, and 24 months. Data was acquitted through clinical and
paraclinical examinations such as CT scan, ultrasound of the neck area, pathology and histology.

Results: The SCC of posterior mandible had more lymph node involvement (P=0.02). Compared to moderately/poorly differentiated
cases, patients with well-differentiated histopathological grade had lower lymph node involvement (P=0.01). TNM stage had no
influence on lymph node involvement (P>0.05). Patients with neck dissection and reconstruction (P=0.003) as well as those who
received postoperative radiotherapy or chemotherapy/radiotherapy together (P=0.001 and 0.005 respectively) had lower degree
of lymph node involvement. Post-operative lymph node involvement was significantly more in patients with the positive CT scan
status of bilateral metastatic lymphadenopathy in zones 1, 2 and 3 before the operation in comparison to other statuses like bilateral
benign lymph nodes (p=0.001) or lymphadenopathy in just one or two zones (1and/or 2) (P>0.05).

Conclusion: We determined the effect of different parameters on lymph node involvement and determined some positive and
negative correlations. Furthermore, some parameters like age, gender, and TNM staging had no influence on the mentioned outcome.

Keywords: OSCC; lymph node involvement; TNM staging.

Resumen

Antecedentes: El carcinoma oral de células escamosas (CCE) es la neoplasia maligna predominante de la cavidad oral (alrededor
del 90% de las lesiones malignas orales). El objetivo de este estudio es evaluar la extension a largo plazo de la afectacion de los
ganglios linfaticos del cuello entre los pacientes con CCE maxilofacial después de la cirugia.

Métodos: En este estudio transversal, 32 pacientes con CCE maxilofacial sometidos a cirugia fueron evaluados para cualquier
tipo de afectacion ganglionar (necrotica, reactiva o metastésica) a los 3, 6, 12 y 24 meses. Los datos se absolvieron mediante
examenes clinicos y paraclinicos como la tomografia computarizada, la ecografia de la zona del cuello, la patologia y la histologia.
Resultados: E| CCE de la mandibula posterior tenia mas afectacion de los ganglios linfaticos (P=0,02). En comparacion con
los casos moderadamente/pobremente diferenciados, los pacientes con grado histopatoldgico bien diferenciado tenian menor
afectacion ganglionar (P=0,01). El estadio TNM no influyd en la afectacion de los ganglios linfaticos (P>0,05). Los pacientes con
diseccion y reconstruccion del cuello (P=0,003), asi como los que recibieron radioterapia postoperatoria o quimioterapia/radiote-
rapia conjuntamente (P=0,001 y 0,005 respectivamente) tuvieron menor grado de afectacion ganglionar. La afectacion ganglionar
postoperatoria fue significativamente mayor en los pacientes con el estado positivo en la TC de linfadenopatia metastasica bilateral
enlas zonas 1, 2 y 3 antes de la operacion en comparacion con otros estados como los ganglios linfaticos benignos bilaterales
(p=0,001) o la linfadenopatia en sdlo una o dos zonas (1y/o 2) (P>0,05).

Conclusion: Determinamos el efecto de diferentes parametros sobre la afectacion ganglionar y determinamos algunas correlaciones
positivas y negativas. Ademas, algunos parametros como la edad, el sexo y el estadiaje TNM no influyeron en el resultado mencionado.

Palabras clave: CCE; afectacion de los ganglios linfaticos; estadiaje TNM.
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Introduction

Oral sguamous cell carcinoma (OSCC) as the most
common malignant epithelial neoplasm of the oral cavity
comprises 2%-4% of all cancer cases'. A group of
neoplasms affecting any region of the oral cavity, pharynx
and salivary glands are called oral cancer. However, this
term and OSCC tend to be used interchangeably, as the
latter comprises more than 90% of all oral neoplasms.
Despite the new therapeutic approaches, morbidity and
mortality from OSCC have not changed significantly
during the last 30 years. It seems that its incidence,
however, has been increasing among young white
individuals (especially women) aged 18 to 44 years.
The five-year survival of patients with OSCC is between
40-50%; its clinical manifestations in advanced stages
are so characteristic that misdiagnosis rarely happens.
In contrast, incorrect diagnosis is quite possible in the
early stages, which may explain why OSCC is usually
diagnosed in the advanced stages regardless of easy
access to the oral cavity for clinical examination?.

Tobacco and alcohol are the greatest risk factors for
OSCC in the western world® and seem to have synergic
effect’. The use of areca nuts (also called betel quid)® and
narcotics are other risk factors®, OSCC mostly occurs in
older men and people with low socioeconomic status’.
Immune deficiency, body inability to repair damaged
DNA and reduce carcinogens, and vitamin deficiency are
represent important risk factors®,

The most common symptoms in patients with oral cancer
are discomfort and pain which can vary from mild discomfort
to severe pain®. Some other symptoms are dysphagia,
difficulty in breathing and speech, teeth mobility, trismus
and paresthesia'®, The tongue and mouth floor are the
most common sites for OSCC accounting for more than
50% of cases in the West'". Biopsy and histopathological
evaluation are always necessary for diagnosis'?. Evaluating
the histological characteristics of the tumor and its adjacent
tissues, are essential for devising the treatment plan and
predicting the outcome'®. The factors that mainly affect the
prognosis of OSCC include size and site, tumor thickness
histopathologic grade, perineural invasion, lympho vascular
invasion, tumor suppressor gene impairment (e.g., p53)
and the quality of treatment™. It is crucial to determine the
status of lymph nodes after the diagnosis of OSCC. Before
requesting paraclinical assessments, a thorough clinical
investigation should be done. However this may not be
accurate because the tumor cells spread into the adjacent
tissues before any clinical symptoms develop™. The
clinical method for detecting regional cervical lymph node
involvement is palpation’®, though computed tomography
(CT)', ultrasonography (US)™ and biopsy are paraclinical
investigations that may be essential in the detection
of cervical lymph node involvement. Head and neck
cancers usually spread through lymph nodes rather than
hematogenously. The size and site of the primary tumor

play an important role in lymph node involvement'®, Proper
treatment for early-stage (T1/T2) squamous cell carcinoma
(SCC) of the oral cavity is a controversial issue. Surgery and
radiotherapy are often used to control the primary tumor,
but failure often occurs because of recurrence in cervical
lymph nodes?®. In this study, we aimed to investigate the
long-term extent of lymph node involvement of the neck
after surgery among patients with maxillofacial SCC.

Materials and Methods

Study procedure

In this cross-sectional study, 32 patients with maxillofacial
SCC who were referred to Rajaei Trauma Hospital
affiliated to Shiraz University of Medical Sciences, Shiraz,
Iran from 2014-2018 were studied. The protocol of this
study was approved by the local Ethics Committee of
Shiraz University of Medical Sciences (approval ID:
IR.SUMS.DENTAL.REC.1399.117).

The patients underwent surgery and were evaluated
for lymph nodes involvement of any type (necrotic,
reactive, or metastatic) at 3 months, 6 months, 1 year,
and 2 vears after the operation. Data was acquitted
through the clinical examination as well as the neck CT
scan with contrast, ultrasound of the neck area and
pathology and histology sheets. In the ultrasound and
CT scan, changes in the form, size and the number of
lymph nodes were noted. The diagnosis of metastasis
was made based on the pathology and radiology reports
as well as observations made during the operation.
Inclusion criteria were patients below the age of 75 years
with primary SCC in the maxillofacial zone. Exclusion
criteria were patients with recurrent SCC, end-stage
disease, facial involvement, distant metastasis (including
the lung and brain), or systemic conditions. According
to the data obtained through ultrasound, radiology and
clinical examinations, we determined the TNM stage,
which indicates the number and size of involved lymph
nodes and presence or absence of metastasis (Table ).

Table I: The TNM staging system for patients with maxillofacial squamous cell
carcinoma.

TNM Stage Tumor Node involvement Metastasis
Stage 0 Tis NO MO
Stage | T1 NO MO
Stage Il T2 NO MO
Stage Il T.3 NO MO
TA N1 MO
T2 N1 MO
.3 N1 MO
Stage IVA T.4a NO MO
T.4a N1 MO
TA N2 MO
T2 N2 MO
T.3 N2 MO
T 4a N2 MO
Stage IVB Any T N3 MO
T 4b Any N MO
Stage IVC Any T AnyN | -
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Statistical analysis

Al statistical analyses were carried out using the
SPSS software package (SPSS Inc., Chicago, USA).
Continuous and normally distributed data were expressed
as mean + standard deviation (SD). One-way analysis of
variance (ANOVA) and the post-hoc Tukey tests were
used to compare the differences among experimental
groups. A p-value of less than 0.05 was considered
statistically significant.

Results

Overall, 32 proven cases of maxilofacial SCC were
eligible for the analysis. The patient group consisted of
20 males (62.5%) and 12 females (37.5%). For more
insight to the data, the patients were divided into four
age groups: below 50 years (n=7), 51-60 years (n=9),
61-70 years (n=13), and older than 70 years (n=3).
There was no statistically significant difference in the
SCC prevalence between different age groups (P=0.9)
and genders (P=0.15). The lymph node involvement did
not differ with respect to age (P=0.25) and sex (P=0.18).

As shown in figure 1, the mandible (n=16, 50%) was the
most common site affected by the OSCC in both males
and females.

Figure 1: Sites affected by the OSCC in both males and females’ groups.
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The SCC of the posterior mandible had significantly
more lymph node involvement compared with other
sites (P=0.02). Most patients had well-differentiated
tumors  (n=23, 71.9%) while the remaining (n=9,
28.1%) were moderately or poorly differentiated. Lymph
node involvement in patients with  well-differentiated
histopathological grade was significantly lower than
moderately and poorly differentiated cases (P=0.01),
but the difference between moderately and poorly
differentiated tumors was not statistically significant.
Mandibular SCC is presented in figure 2.

Figure 2: Mandibular squamous cell carcinoma.

In accordance with the TNM classification system, 4
(12.5%), 11 (34.4%), 12 (37.5%), and 5 (15.6%) cases
were diagnosed at stage |, II, lll, and IV, respectively.
Most of the studied patients were diagnosed in stage I
and lll. Different TNM stage had no remarkable influence
on long-term lymph node involvement after surgery
(P>0.05), though patients with neck dissection (zones 1,
2 and 3) and reconstruction (Figure 3) had less lymph
node involvement in comparison with cases without neck
dissection and reconstruction (P=0.003).

Figure 3: Patient with neck dissection (zones 1, 2 and 3).

There was a significantly lower degree of lymph node
involvement among patients visited by an oncologist
and those who regularly attended follow-up sessions in
comparison with the patients who ignored their follow
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up sessions at 1 year and 2 years’ evaluation (P<0.05).
Patients who received postoperative radiotherapy
alone or chemotherapy and radiotherapy together had
a significantly lower degree of lymph node involvement
(P=0.001 and 0.005, respectively) than those who
didn’'t receive any adjunctive therapy or who received
chemotherapy alone. Infact, postoperative chemotherapy
was associated with no significant changes in the
mentioned variable. Zone 1 involvement was most seen
in CT scan followed by zone 1, 2 and 3 and zone 1 and
2 involvement in the two-year follow-up (Figure 4).

Figure 4: Zone involvement of patients with maxillofacial squamous cell
carcinoma in CT scans.
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Post-operative lymph node involvement was significantly
more observed in patients with the positive CT scan
status of bilateral metastatic lymphadenopathy in zones
1, 2 and 3 before the operation in comparison to other
statuses like bilateral benign lymph nodes (P=0.001),
lymphadenopathy in just one or two zones (1and/or 2)
(P>0.05), bilateral reactive lymph nodes of zones 1, 2,
and 3 (P=0.001), or unilateral reactive lymph nodes of
zones 1, 2, and 3 (P=0.003) and bilateral and unilateral
necrotic lymph nodes of zones 1, 2 and 3 (P=0.002 and
0.0083, respectively). Patients with positive sonography
for reactive lymph nodes before surgery had statistically
more lymph node involvement in two year follow up period
in comparison with the benign lymph node situation.
However, there was no significant difference in the outcome
of patients with unilateral or bilateral lymphadenopathy
of any type (reactive, necrotic or metastatic) found in
sonography before the operation (P>0.05). Different
zones of lymph node involvement found in preoperative
sonography had no significant influence on the outcome
of patients (P>0.05). Pathological findings of lymph node
involvement after surgery coincided with preoperative CT
scan findings, but not sonographic details.

Discussion
Originating from oral epithelial cells, OSCC represents the

predominant malignancy of the oral cavity, accounting for
about 90% of all malignant oral lesions. In primary OSCC

invasion of the deeper layers below the epithelium and
drainage to regional lymph nodes may occur?'. To establish
the diagnostic and prognostic parameters of OSCC, we
must determine the histological differentiation degree,
tumor size, invasion to nearby tissues and metastasis®,
The most important prognostic factor is the lymph node
status of the neck?®, Although CT and magnetic resonance
image (MRI) are used to localize and characterize head and
neck tumors, they do not perform well in the evaluation
of lymph node metastasis®*. Given the immense effect
of achieving an accurate pre-operative estimation of
invasiveness and nodal metastasis on OSCC patient
management and prognosis, novel clinical indicators and
advanced radiological technigues are required.

In this study, no relation was found between SCC
occurrence, age and gender, but some previous studies
have shown different prevalence of SCC among different
age groups® and genders®, Although some studies
suggested that sex and age may be prognostic in
SCCs?, our findings showed no significant difference
in lymph node involvement with respect to age and sex
which is in line to some reports®, In the current study,
the mandible was the most common site affected by oral
SCC in both males and females which is in contrast with
the results of previous studies who found the tongue
to be the predominant site®®. These differences could
be due to the different study populations and different
sample sizes. We also found that patients with posterior
mandibular SCC had more post-operative lymph node
involvement in the two-year follow-up compared with
SCCs of other regions. Though Sharma et al.*° found
SCCs of the posterior maxillary and mandibular areas
to have more lymph node involvement both before and
after surgery. Uchiyama et al.>" and Tajmirriahi et al.®? also
found the posterior areas to be more prone to metastasis,
which emphasizes the importance of tumor location in
lymph node involvement.

Histopathological assessment of the surgical resection
specimen always provides useful information which is
essential foridentifying the post-operative treatment needs
and prognosis for individuals with oral/oropharyngeal
SCC™, In line with our study, Tzu et al.*® and Amaral et
al.®* reported that moderately and poorly differentiated
tumors caused more lymph node involvement than well-
differentiated tumors, which can be related to the more
aggressive nature of cancerous cells in less differentiated
ones. The clinical stage is another prognostic factor in
the survival rate for SCC patients. However, our study
revealed no significant prognostic difference on long-
term lymph node involvement between stage Il and i
OSCC. This limited prognostic value of TNM staging was
also shown in the study of Bankfalvi et al.®, though this
finding contrasts with that of Amaral et al.®*,

In terms of management, there has been conflicting
ideas regarding radical neck dissection vs. wait and
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watch over the last decades®™. It is currently believed
that extensive neck dissections cause higher morbidity
without offering a better long-term outcome®. We found
that patients with neck dissection (zone 1, 2 and 3)
and reconstruction had significantly less lymph node
involvement in the two-year follow-up relative to the
cases without neck dissection, which is in line with some
previous studies®” and in contrast with others®®, Patients
who cared for their regular follow-up sessions had less
lymph node involvement in the follow up period which
can be due to the prompt detection of any changes
by their physicians. The same finding was reported in
the study of Kumaran et al.*°, Patients with the history
of OSCC must visit their doctors every 1-3 months in
the first two years and every 3-6 months thereafter. They
can be visited yearly if no recurrence occurs after the first
five years. Arun et al.*? found that patients who visited
their oncologist and received adjunctive treatments after
surgery had less lymphadenopathy in the follow up period,
which coincides with our findings regarding patients who
received radiotherapy, (obut not chemotherapy) as an
adjunctive treatment. It seems that radiotherapy of any
type (e.g. teletherapy or brachytherapy) can eradicate
the remnant cancerous cells*'. In the current study, there
was an accurate relationship between the radiologic
findings in the (CT scan, but not sonography) with lymph
node involvement. It was shown that compared the
efficacy and accuracy of different methods of radiology
in detecting lymph node involvement, sonography alone
is insufficient®, Sismanis et al.** were probably the first
who report the usefulness of ultrasonography in the
assessment of neck node metastasis and reported
that ultrasonography changed the stage in 28% of their
patients and was beneficial even in patients with palpable
metastasis. Hajec et al.*® reported similar findings and
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Abstract

Background: To assess the use of heart age as new tool to evaluate cardiovascular risk, measuring correlation with classical tools
(REGICOR, SCORE) and with other cardio-vascular parameters.

Methods: An observational, transversal and descriptive study was conducted in 6788 volunteers (3885 women and 2903 men,
35 - 65 years) between January 2018 and December 2019. The “Heart age calculator” considered the following parameters: age,
sex, height, weight, waist perimeter, familiar history of cardiovascular disease, presence of diabetes, tobacco consumption, levels
of total and HDL cholesterol and systolic blood pressure values. Cardiovascular risk was assessed using Framingham calibrated for
Spanish population (REGICOR) and SCORE models.

Results: Overweight, obesity, adiposity, metabolic syndrome and diabetes were significantly more prevalent in men than in women
(p < 0.05). A high correlation was observed between heart age and cardiovascular risk (absolute and relative) measured according
to REGICOR model, with correlation coefficients of 0.6 - 0.8, higher in men than in women. As relative risk increased, heart age was
worsening. Finally, a relationship between heart age and cardiovascular parameters (waist perimeter, BMI, adiposity and metabolic
syndrome) was also established.

Conclusions: Heart age can be a useful tool to assess the cardiovascular risk, at least in these peruvian population.

Keywords: Heart age, cardiovascular disease, obesity, metabolic syndrome, diabetes.

Resumen

Introducciodn: Para evaluar el uso de la edad del corazdbn como nueva herramienta para valorar el riesgo cardiovascular, se
determina la correlacion con las herramientas clasicas (REGICOR y SCORE) y con otros parametros cardiovasculares.
Métodos: Estudio observacional, transversal y descriptivo, realizado en 6.788 voluntarios (3.885 mujeres y 2.903 hombres) de 35
a 65 anos entre Enero de 2018 y diciembre de 2019.

La “Calculadora de edad del Corazén” considera los siguientes parametros: edad, sexo, altura, peso, perimetro de la cintura,
historia familiar de enfermedad cardiovascular, presencia de diabetes, consumo de tabaco, niveles de colesterol total y HDL vy
presion sistdlica. El riesgo cardiovascular se evalud a través de Framingham calibrada para la poblacion espafiola (REGICOR) v el
modelo SCORE.

Resultados: El sobrepeso, la obesidad, la grasa corporal, el sindrome metabdlico y la diabetes fueron significativamente méas
frecuente en hombres que en mujeres (p <0,05). Una alta correlacion fue observada entre la edad del corazén vy el riesgo
cardiovascular (absoluto vy relativo), medido de acuerdo al modelo REGICOR, con coeficientes de corre-lacion de 0,6 - 0,8,
mayor en hombres que en mujeres. A medida que aumenta el riesgo relativo, la edad del corazén va empeorando. Por Ultimo, se
establecio una relacion entre la edad del corazon y los parametros cardiovasculares (perimetro de cintura, indice de masa corporal,
obesidad y sindrome metabdlico).

Conclusiones: | a edad del corazon puede ser una herramienta Util para evaluar el riesgo cardiovascular, al menos en esta
poblacion peruana.

Palabras clave: Edad del corazon, enfermedad cardiovascular, obesidad, sindrome metabdlico, diabetes.
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Introduccion

Cardiovascular disease is a public health problem in
most countries and not only in industrialised countries,
with almost 80% of cardiovascular disease deaths in
2005 occurring in countries traditionally considered as
non-affluent’. The high prevalence of certain risk factors
is the cause of this situation.

Hypertension currently affects about 800 million people
worldwide? and is expected to affect 1.56 bilion by
20253. Unhealthy diets high in saturated fats and low
in polyunsaturated fats increase cholesterol levels. The
WHO predicts a significant increase in LDL-cholesterol
concentrations in the populations of many developing
countries by 20207,

Globally, more than 1.6 billion adults are overweight and at
least 400 million of them are obese. Since 1980 the rate
of obesity has tripled or more in many parts of the world*.

Over the last decade smoking has declined in many
Western countries, but prevalence remains high in many
others and, globally, the number of smokers is expected
to rise to between 1.4 and 1.8 billion by 20307,

It is therefore of great medical and especially public health
importance to be able to catalogue cardiovascular risk
using the different existing scales, as this stratification will
enable appropriate prevention and treatment policies to be
established. In our environment, the most widely used scales
are the Framingham scale, which assesses morbidity and
mortality, and the SCORE scale, which determines mortality.

For several authors, the Framingham scales overestimate
the risk in those southern European countries where
the incidence of cardiovascular problems is lower® ',
a situation that led to the need to create their own
scales''?, and so in Spain the Framingham scale was
calibrated to create the REGICOR scale'® ',

The main advantage of the age of the heart over the
classic risk scales (Framingham, SCORE) is that patients
and health professionals find it more comprehensible to
speak of a numerical value (years), with which they are
more familiar, than to speak of a percentage of risk.

The aim of this study is to assess whether heart age (CE)
as anew tool in the study and approach to cardiovascular
risk correlates well with the classic tools (REGICOR,
SCORE) and with other related parameters (BMI, waist
circumference, body fat or metabolic syndrome).

Methods

A descriptive and cross-sectional study is conducted in
6788 people (3885 women and 2903 men) from different

regions of Peru between January 2018 and December
2019. The age range of the participants is 35 to 65 years.

The people were recruited during occupational medical
examinations in  different companies. As medical
examinations are mandatory in these companies,
selection bias is avoided. All workers between 35 and 65
years of age who attended the medical examinations were
included, except those who did not want to participate. All
participants were asked to sign an informed consent form.

To calculate the age of the heart, the tool called “Heart
age calculator’” was used, which in its Spanish version is
avallable on the web page: www.quiereatucorazon.com.
This tool was developed by Unilever in collaboration
with researchers from the Framingham Study at Boston
University. The weight of each of the parameters
analysed on the age of the heart is similar to that of the
same factors in the determination of cardiovascular risk
according to the Framingham model.

The calculation of all heart ages is performed twice, by a
different person, to avoid errors.

The parameters necessary to calculate the age of the
heart are the following: age, sex, height (in centimetres),
weight (in kilograms), waist circumference (in centimetres),
history of cardiovascular disease in the mother or father
and their age when they first suffered from it, presence or
absence of diabetes, tobacco consumption (if they do not
currently smoke, they are also asked whether they have
stopped smoking in the last year), total cholesterol and
HDL cholesterol values and finally systolic pressure values
and whether they are currently receiving antihypertensive
treatment. With all these parameters a numerical value
in years is obtained which has to be compared with the
biological age. The final result will be the number of years
gained (represented by a minus sign in front and indicating
that the heart age is lower than the biological age) or lost
(heart age worse than the biological age).

To determine the different anthropometric parameters,
intemational recommendations are followed. BMI was
obtained using the Quetelet index. Height and weight were
determined using an approved scale-measuring device.
Abdominal waist circumference was calculated with a
tape measure placed parallel to the ground at the level
of the last floating rib, i.e. the natural waist circumference
measured between the top of the hip bone (iliac crests)
and the lower rib, measured during normal breathing with
the subject standing and with the abdomen relaxed.

Total cholesterol and triglycerides were determined by
automated enzymatic methods, HDL-C was determined
by precipitaton with dextran-sulphate CI2Mg and
glucose by an enzymatic method. Blood collection was
performed at the same session and at the same location,
after an overnight fast of 12 hours. Samples were sent
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to the reference laboratory and processed within a
maximum of 48-72 hours, stored at -20°C.

Blood pressure was determined after a resting period of
about 10 minutes in the supine position using a calibrated
OMRON M3 automatic sphygmomanometer.

Body fat values were determined using the Tanita BF-
350 Body Composition Analyzer bioimpedance meter
with two stainless steel electrodes located on the
lower platform for Body Compartment analysis. The
patient stands on the electrodes with bare feet and in
15 seconds the results are obtained. To obtain reliable
results, the manufacturer’s instructions were followed.

To classify people according to parameters associated
with overweight, the recommendations of the different
scientific societies are followed:

- SEEDO'® (Spanish Society for the Study of
Obesity) criteria according to BMI values.

- NCEP ATPII'® (National Cholesterol Educational
Program Adult Treatment Panel Ill) criteria for
metabolic syndrome (MS). MS was considered
when at least three of these criteria were present.

- Bodly fat values were classified according to the
criteria established by Gallagher'” as low, normal,
high and very high.

- High waist circumference values were established
according to the criteria established in the
metabolic syndrome16 (> 88 cm in women and >
102 cm in men).

Measurements in all three centres are performed
by specially trained healthcare personnel to avoid
interobserver bias as much as possible. The
sphygmomanometers used are of the same brand and
are perfectly calibrated, as are the bioimpedance meters
and the scales. The analytical determinations were
performed in two laboratories using similar equipment as

they belonged to the same company.

Cardiovascular risk according to the Framingham model
calibrated for the Spanish population is called the
REGICOR scale and is calculated using the computer
tool available at: http:.//www.regicor.org.  This scale is
applicable from the age of 35 years and uses age, sex,
total cholesterol, HDL cholesterol, systolic and diastolic
blood pressure, diabetes and tobacco consumption
as parameters. Both absolute and relative risk are
determined. Relative risk is calculated by dividing the
absolute risk of the individual by the theoretical risk of an
individual of the same age and sex with optimal exposure
to cardiovascular risk factors.

Cardiovascular risk using the SCORE scale is determined
by using the calculator available at http://registrocardioib.
com/public/testCalculadora.aspx

In the descriptive analysis, after testing for normal
distribution using the Kolmogorov-Smimov method, the
mean value, standard deviation and 95% confidence
interval were used. For the analysis of two parametric
variables, the mean difference (Student’'s t-test) was used.
The chi-square test with 95% confidence level was used
to test proportions. To assess the correlation between
cardiac age and cardiovascular risk values according to
the REGICOR and SCORE models, Pearson’s correlation
coefficient was used. All analyses were performed with
the SPSS 27.0 statistical package.

The study was approved by the research ethics committee.
All participants signed the informed consent form.
Results

Table | shown the characteristics of the people who

participated in the study in relation to the different
parameters related to cardiovascular risk.

Table I: Characteristics of the sample according to the different parameters related to cardiovascular risk.

Women (n 3885)

Men (n 2903)

Mean SD 95% CI Mean SD 95% CI p-value
Age (years) 452 6.8 45-45.4 46.7 7.4 46.4-46.9 <0.05
SBP (mm Hg) 117.6 16.2 117.1-118.2 132 17.2 131.4-132.6 <0.05
DBP (mm Hg) 74.5 10.4 74.2-74.9 81.6 111 81.2-82 <0.05
Weight (kg) 64.7 1.9 64.3-65.1 82.2 131 81.8-82.7 <0.05
Height (cm) 160.9 6.3 160.7-161.1 173 71 172.8-173.3 <0.05
BMI (kg/m2) 25 9.4 24.7-25.3 27.5 4.5 27.1-27.8 <0.05
Total Cholesterol (mg/dl) 197.2 36 196-198.4 208.2 36.9 206.9-209.6 <0.05
HDL-c (mg/dl) 58 12 57.6-58.4 47.8 9.9 47.4-48.2 <0.05
% Smokers 32.5 31-34 33.6 31.9-35.3 > 0.05
% Diabetes 3.5 2.9-4.1 8.9 7.9-9.9 <0.05
Waist circumference (cm) 81.2 12.6 80.8-81.6 95.2 11 94.8-95.6 <0.05
% body fat very high 16.7 156.1-18.3 271 25-29.2 < 0.05
% Metabolic syndrome 6.7 5.9-7.5 15 13.7-16.3 < 0.05
Heart age 1.2 9.8 0.9-1.5 3.7 2.3 3.6-3.8 <0.05
REGICOR absolute risk 1.1 0.6 1.1-1.2 1.7 0.9 1.6-1.7 <0.05
REGICOR relative risk 0.3 0.6 0.2-0.3 1.9 1.9 1.8-1.9 <0.05
SCORE scale(*) 1.2 9.8 0.9-1.5 7.7 8.1 7.4-8 <0.05

(*) The SCORE scale can only be calculated from 40 years of age onwards.
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As a first step we determine the cardiac age of the
people in our study and, more importantly, we quantify
how many years they have gained or lost. Years gained,
i.e. when the heart age is lower than the biological age,
are expressed as negative, while years lost (heart age
higher than the biological age) are expressed as positive.

As indicated above, heart age calculations are based
on the data obtained in the Framingham study, so it
is reasonable to think that there should be a good
correlation between the two instruments for measuring
cardiovascular risk. To support this, in our study we
performed a correlation study using logistic regression,
calculating the Pearson correlation  coefficient
between heart age data and cardiovascular risk data,

Table IlI: Pearson correlation index between heart age and relative risk according
to the REGICOR scale.

Heart age
Total Women Men
Total 0.7225 0.6637 0.7561
35-39 years 0.7528 0.6344 0.7919
40-44 years 0.7032 0.6405 0.7737
45-49 years 0.7454 0.7184 0.7715
50-54 years 0.69 0.6222 0.7271
> 55 years 0.6482 0.6002 0.6705

both in absolute risk and relative risk, according to
the Framingham model calibrated for the Spanish
population (REGICOR).

In a first analysis, heart age is compared with the relative
risk of the REGICOR scale. The data for this correlation
are shown in table Il.

In order to confirm the relationship between the relative
risk of the REGICOR scale and the age of the heart
more reliably, the years gained or lost are studied in both
women and men according to the value of the relative
risk. It can thus be seen that, in both sexes, the higher
the relative risk, the worse the determination of the heart
age parameter (table Ill). In the table, the mean, standard
deviation and confidence interval refer to the difference in
years between heart age and biological age.

Pearson'’s correlation index between heart age and absolute
cardiovascular risk is also calculated with the REGICOR
and SCORE scales in men and women and according to
age groups. The results are shown in table V.

It is also interesting to know the relationship between
heart age values and the different parameters related
to cardiovascular risk, i.e. waist circumference, BM,

Table llI: Relationship between heart age and relative risk according to the Framingham model calibrated for Spain by sex.

Relative risk Women Men
REGICOR Mean SD 95% CI Mean SD 95% CI
<1 -5.2 6.1 -5.5;-4.9 -2 4.8 -2.5;-1.4
1-1,99 1 8.3 0.6;1.4 4.5 5.8 4.2;4.8
2-2,99 13.3 6.5 12.8;13.8 13.8 5.1 13.5;14.2
>3 18.6 615 17.3;20 19 2.5 18.7;19.3
Table IV: Pearson correlation index between the age of the heart and the REGICOR and SCORE scales.
REGICOR SCORE
Women n Men n Total n Women n Men n Total n
35-39 years 0.63 941 0.79 605 0.72 1546 no* 941 no* 605 no* 1546
40-44 years 0.65 991 0.79 636 0.69 1627 0.13 991 0.72 636 0.52 1627
45-49 years 0.72 928 0.8 599 0.75 1627 0.54 928 0.61 599 0.56 1527
50-54 years 0.65 598 0.73 544 0.69 1142 0.61 598 0.62 544 0.54 1142
55-59 years 0.64 324 0.7 406 0.66 730 0.58 324 0.65 406 0.52 730
> 60 years 0.61 103 0.58 113 0.62 216 0.46 108 0.60 113 0.53 216
(*) The SCORE scale can only be calculated from the age of 40.
Table V: Relationship between heart age and other parameters related to cardiovascular risk.
Women Men
Mean SD 95% CI n p-value Mean SD 95% CI n p-value
Waist circumference Risk 5.5 9.9 4.8-6.1 1023 <0.05 10.5 7.9 9.9-111 666 <0.05
No risk -0.3 9.2 -0.7;,0 2862 6.9 8 6.6-7.2 2237
Metabolic syndrome Yes 13.8 7.7 12.8-12.8 260 <0.05 15.4 5.9 14.9-16 434 <0.05
No 0.3 9.2 0-0.6 3625 6.4 7.7 6.1-6.7 2467
Underweight -2.7 8.4 -3.6;-1.8 343 <0.05 5.2 8.9 1.9-8.6 28 <0.05
Body mass index Normal -0.8 9.1 -1.2;-0.4 1933 5.3} 8 4.8-5.9 789
Overweight 3.4 9.8 2.8-4 1118 7.9 7.9 7.5-8.3 1433
Obesity 6.8 9.6 6-7.4 481 104 7.8 9.8-11 653
Low -2.4 9.6 -4.2;-2.5 217 <0.05 5.1 8.6 2.1-8 60 <0.05
Body fat Normal -1.4 9.3 -2;-0.8 1810 6.6 8.3 5.9-7.3 1033
High 1 9.9 0.2-1.8 1208 8.6 8.3 7.9-9.3 1023
Very high 4.4 101 3.4-5.5 650 9.7 8.1 9-10.5 787
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body fat and metabolic syndrome. For this purpose, the
number of years of heart age gained or lost is calculated
according to the value of the different parameters under
study. Table V shows that in all cases the heart age values
worsen as the parameters related to cardiovascular risk
also worsen. This occurs in both women and men. In
all cases there are statistically significant differences. In
the table, the mean, standard deviation and confidence
interval refer to the difference in years between heart age
and biological age.

Discussion

The main conclusion of the study is that the heart age
values calculated using the Heart age calculator tool
correlate very well with the values obtained with the
Framingham equation, in this case with the Framingham
modality calibrated for the Spanish population, a fact that
was expected, since both models have a similar basis for
calculating risk. The comparative data with the SCORE
scale suggest that there is a relationship, although it
is somewhat lower. In both cases the correlations are
higher in men than in women.

Itis also interesting to note the close relationship observed
between heart age and other parameters related to
cardiovascular risk and overweight such as BMI, body
fat, waist circumference and metabolic syndrome.

One of the strengths of the study is that it is the first to
make comparisons between heart age and other validated
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Abstract

Introduction and objective: Obesity is a metabolic disorder characterized by excessive accumulation of adipose tissue in the
body and is associated with the development of abnormalities in blood glucose metabolism, either pre-diabetes or type 2 diabetes.
There are different scales that assess the risk of diabetes, the most widely used being the Findrisc scale. The aim of this study is to
determine the relationship of various scales of overweight and obesity with the values of the Findrisc scale.

Methods: A descriptive, cross-sectional study of 48,366 Spanish workers in which the risk of type 2 diabetes was determined
using the Findrisc scale. Different scales of overweight and obesity such as BMI, waist/height, waist/hip, body adiposity index and
abdominal volume index were also assessed.

Results: The prevalence of high values of all the scales analyzed in this study are much higher in those people who are at high risk
of type 2 diabetes. This prevalence is higher in men.

Conclusion: There is a clear relationship between the values of the Findrisc scale and the values of all the overweight and obesity
scales analyzed.

Keywords: Obesity, Findrisc score, body adiposity index, abdominal volume index, body mass index.

Resumen

Introduccion y objetivo: La obesidad es un trastorno metabdlico que se caracteriza por la acumulacion excesiva del tejido
adiposo en el cuerpo y guarda relacion con la aparicion de alteraciones en el metabolismo de la glucemia, ya sea prediabetes o
diabetes tipo 2. Existen diferentes escalas que valoran el riesgo de diabetes, siendo la méas utilizada la de Findrisc. El objetivo de
este estudio es conocer la relacion de varias escalas de sobrepeso y obesidad con los valores de la escala de Findrisc.
Material y métodos: Estudio descriptivo y transversal en 48.366 trabajadores espafioles en los que se determina el riesgo de
padecer diabetes tipo 2 mediante la escala Findrisc. También se valoran diferentes escalas de sobrepeso vy obesidad como IMC,
cintura/altura, cintura/cadera, indice de adiposidad corporal e indice de volumen abdominal.

Resultados: La prevalencia de valores elevados de todas las escalas analizadas en este estudio son mucho mayores en aguellas
personas que presentan un alto riesgo de padecer diabetes tipo 2. Esta prevalencia es mayor en los hombres.

Conclusion: Existe una clara relacion entre los valores de la escala de Findrisc y los valores de todas las escalas de sobrepeso
y obesidad analizadas.

Palabras clave: Obesidad escala Findrisc, indice de adiposidad visceral, indice de volumen abdominal, indice de masa corporal.
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Introduction

Obesity is a chronic and complex disease which is defined
as an excess of body fat. Due to continuous increase in
prevalence in adults, adolescents and children and its
serious health conseguences’, obesity has become one
of the most important public health problems.

According to the latest data available, worldwide more
than a billion adults are overweight and 300 million of
them are obese. In Spain, in 2019, overweight and
obesity affects 53% of the adult population?.

The increase in prevalence of obesity involves an
increase in the prevalence of several obesity-related
comorbidities®*. Among others, adiposity is supposed
to be the physiological characteristic of obese and
overweight individuals, which puts such individuals at-
risk for cardiovascular disease®. In fact, the relationship
between overall adiposity and risk for cardiovascular
disease is well documented®’. Furthermore, several
studies, including the Framingham heart study®, shows
the relation between the adipose tissue accumulation
and the incidence of adverse metabolic events and, also,
with a higher risk for developing metabolic diseases®'". In
Spain Framingham equation has been adjusted to allow
its utilization as an effective predictor for cardiovascular
risk’?13, Obesity also increases the risk of diabetes and
certain types of cancer',

In addition to the consequences of their illness on the
health of individual, it has been estimated that obesity and
the diseases related to it, are a health cost of 2 to 7%'°.

Thus, body fat content and, mainly, the fat distribution
or adiposity could be considered as important indicators
of health risk. Several techniques have been developed
for assessing and/or determining body fat or adiposity.
Among others, these methodologies include the body
mass index (BMI), waist circumference (WC), waist-to-
hip ratio (WHR), waist-to-height ratio (WHIR), skinfold
thickness, dual-energy X-ray absorption (DXA) and
hydrostatic densitometry. The BMI, an index of relative
weight, is the most widely used and accepted index for
classifying overweight and obesity in clinical practice,
providing a simple approach to characterize obesity in
individuals™. However, BMI presents some important
and well documented limitations, such as: a different
behavior in men and women, limited usefulness in
children and athletes, differences between ethnic groups
and especially in determining the composition and
distribution of body fat, which can represent a limitation
in epidemiological studies or clinical practice. Among
other errors, the above indicated limitations could lead to
classify individuals with high muscle mass as overweight
or obese. On the other hand, subjects with BMI in the
normal range may have a high percentage of fat.

Inrecentyears they have emerged new indices to determine

obesity, among them we can highlight the body adiposity
index (BAl) and the abdominal volume index (AVl). The
BAI was developed by Bergman et al and is determined
from measurements of hip circumference and height. This
index showed a high correlation with the measured body
fat using DXA (r = 0.85; p <0.001). In his study, performed
only in African Americans and Mexican Americans,
Bergman et al. found that this correlation was greater than
that between BMI and body fat measured using DXA when
together men and women were considered®. The authors
concluded that the BAI is a useful predictor of obesity and
suggested that involves simple measurements, because
no weight is needed. However, a recent study in Spanish
Mediterranean population suggested that BAI does not
exceed the limitations of BMI'",

The AVl was developed by Guerrero-Romero et al and is
determined from measurements of waist circumference
and hip circumference. This index is strongly related to
impaired glucose tolerance and type 2 diabetes mellitus'®.

The relationship between obesity and diabetes (DM) is so
important that the term ‘diabesity’ has been coined. The
transition from obesity to diabetes is due to a progressive
defect of insulin secretion and a progressive increase in
insulin resistance. Both situations appear very early in
obese patients, and both worsen similarly to diabetes.
A general far increase, specially visceral, specifically
associated with insulin resistance’®. Several studies have
found a strong and direct association between obesity
and DM,

Currently, diabetes is an uncurable disease, and its
prevention has been the main focus of attention.
Therefore, developing means to efficiently identify
populations at high risk for DM is an important first step
towards adopting preventive measures. There are many
scales to predict the risk of type 2 diabetes, although the
most used in our country it is the FINDRISC questionnaire.
This test was initially developed for Finnish population®?
but has now been validated in many countries®#4,

The close relationship between diabetes and obesity
along with the need to advance in the prevention of DM
makes us consider this study, whose primary objective
is to determine what relationship exists between different
indices related to obesity, such as BMI, BAI, AV, WC, hip
circumference, WHR and WtHR) and FINDRISC scale, a
test that measures the risk of DM,

Materials and Methods

Subjects and Study Protocol

A cross-sectional study with Caucasians adult workers
(ages, 18-69 vyears) was performed. All subjects
were from different regions of Spain and belonged to
different productive sectors. Participants in the study
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were selected systematically during their work health
periodic examination between January and December
2019. Everyday each worker was assigned a number
and half of the examined workers were randomly
selected using a random number table. Thus, from a
total population of 130.487 workers, 65.200 of them
were invited to participate in the study. 4.402 (6.8%)
refused to participate, 10.676 were eliminated by not
having hip circumference measurements (16.4%) and
1.756 (2.7%) they are excluded to be diabetic and not
being able to perform the FINDRISC test, being the final
number of participants 48.366 (74.2%), with 19.263
women (39.8%) and 29.103 men (60.2%). Mean age of
participants in the study was 39.56 years (SD+10.27).
All participants were informed of the purpose of this
study before they provided written informed consent to
participate. Following the current legislation, members
of the Health and Safety Committees were informed
as well. The study protocol was in accordance with the
Declaration of Helsinki and was approved by Balearic
Islands Health Area Clinical Research Ethics Committee
(institutional review board approval number: IB 4383/20).
After acceptance, a complete medical history, including
family and personal history and FINDRISC guestionnaire,
was recorded. The following inclusion criteria were
considered: age between 18 and 69 (working age
population), no diabetic, agreement to participate in the
study and to be gainfully employed. Subjects who did not
meet any of the inclusion criteria and those who refused
to participate were excluded from the study.

Measurements and Calculations

Al anthropometric measurements were made in the
morning, after an overnight fast, at the same time (9
a.m.), and according to the recommendations of the
International Standards for Anthropometric Assessment
(ISAK)?®, Furthermore, all measurements were performed
by well trained technicians or researchers to minimize
coefficients of variation. Each measurement was made
three times and the average value was calculated. Weight
and height were determined according to recommended
technigues mentioned above. Body weight was measured
to the nearest 0.1 kg using an electronic scale (Seca 700
scale, Secagmbh, Hamburg). Height was measured to
the nearest 0.5 cm using a stadiometer (Seca 220 (CM)
Telescopic Height Rod for Column Scales, Seca gmbh,
Hamburg). BMI was calculated as weight (kg) divided by
height (m) squared (kg/m?2). Criteria to define overweight
were the ones of the World Health Organization (WHO)*®
which considers obesity when BMI > 30 kg/m2. Abdominal
waist and hip circumferences were measured using a
flexible steel tape (Lufkin Executive Thinline W 606). The
plane of the tape was perpendicular to the long axis of the
body and parallel to the floor. Waist circumference was
measured at the level of the umbilicus and the superior iliac
crest, The measurement was made at the end of a normal
expiration while the subject stood upright, with feet together
and arms hanging freely to the sides. Hip circumference

was measured over non-restrictive underwear or light-
weight shorts at the level of the maximum extension of
the buttocks posteriorly in a horizontal plane, without
compressing the skin. Waist circumference (WC) and hip
circumference (HC) were measured using a tapeline at the
level midway between the lateral lower rib margin and iliac
crest as well as at the levels of trochanters. WHR was
calculated as WC divided by HC. WHIR was calculated
by dividing WC by height in cm.

BAlwas calculated using the equation ((hip circumference)/
((height)1.5)-18), which refers to Bergman et al5. Values
obtained were classified in low, normal, high and very
high according to criteria established by Gallagher et al
for white population?”,

AVl was calculated using the equation AVI = [2 cm (walist)?
+ 0.7 cm (waist-hip)?)/1,000

Venous blood samples were taken from the antecubital
vein with suitable vacutainers without anticoagulant
to obtain serum. Blood samples were taken following
a 12 h overight fast. Participants were seated at rest
for at least 156 minutes before blood samples were
taken. Serum was obtained after centrifugation (15 min,
1,000 g, 4°C) of blood samples. Serum was stored
at -20°C and analyses were performed within 3 days.
Concentrations of glucose, cholesterol and triglycerides
were measured in serum by standard procedures used
in clinical biochemistry laboratory using a clinical system
Beckman Coulter SYNCHRON CX®9 PRO (Beckman
Coulter, Brea, CA, USA).

Blood pressure was determined after a resting period
of 10 minutes in the supine position using an automatic
and calibrated sphygmomanometer OMRON M3
(OMRON Healthcare Europe, Spain). As indicated for
the anthropometrical measures, blood pressure was
measured three times with a one-minute gap between
each measurement and an average value was calculated.

FINDRISC guestionnaire®® values 8 items: age, BMI, waist
circumference, physical activity, dietary consumption of
fruits, vegetables, and berries, Use of antihypertensive
medication, previously measured high blood glucose
and family history of diabetes. The maximum achievable
score is 26. Less than 7 points is considered low risk,
7-11 point slightly elevated risk, 11-14 points moderate
risk, and 15-26 points high or very high risk.

Statistical Analyses

All data were tested for their normal distribution
(Kolmogorov-Smirmov test). Results are expressed as
means and standard deviations (SD) and, when required,
in percentages. Student t test for unpaired data was used
to evaluate differences in anthropometric and biochemical
characteristics between genders. Chi-square test was
used for the difference of proportions. The existence
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of significant bivariate correlations between parameters
such as BAI, AVl, WC, HC, WtHR, WHR and FINDRISC
guestionnaire was ascertained by determining Pearson or
Spearman correlation coefficients. The statistical method
of ROC curves (Receiver operating characteristic) curves
were used to determine AVI discriminatory capacity of
obesity). Cutoff values were derived mathematically from
the ROC curves. Statistical analysis was carried out
using IBM SPSS Statistics 27.0 software. Significance
was accepted at p<0.05.

Results

Age and anthropometrical and clinical characteristics of
the participants in the study as a whole and categorized
by gender are shown in table I. Significant differences
between men and women were found in all parameters
analyzed with higher values of age, anthropometric
characteristics (height, weight, BMI, WC, HC, WHR
and WItHR), systolic and diastolic blood pressure,
total cholesterol, high-density lipoprotein  cholesterol
and triglycerides in men and low-density lipoprotein
cholesterol in women.

Mean values of anthropometrical indices according the
FINDRISC test values by gender are shown in table II.

Significant differences between men and women were
found in all parameters analyzed with higher values of
AVI, BMI, WC, HC, WtHR and WHR in men and higher
values of BAlin women. All parameters examined, in men
and women, are increasing in parallel with the values of
FINDRISC test.

Table Ill shows the coefficients of bivariate correlations
between anthropometric measures and FINDRISC test
values. FINDRISC test showed the highest correlation
with BMI, in men and women, and the lowest correlation
with WIHR, in men and women also. In women the
correlations were higher than men in BAI, HC and WHR,
while the men were higher in AVI, BMI, HC and WIHR.

Figure 1 show the ROC curve in men for AVl respect
to the presence of obesity determined using the BMI
criteria. In men the area under the curve was 0.846
(95% Cl 0.841-0.851). The best cut off point for AV
to determine obesity in men was 16.4 liters and,
considering this cut off point, the sensibility was 76.3%
(95% Cl 75.8%-76.8%) and the specificity was 75.9%
(95% Cl 75.4%-76.4%)

Figure 2 show the ROC curve in women for AVI respect
to the presence of obesity determined using the BMI

Table I: Anthropometric, clinical and analytical characteristics of participants in the study.

Characteristics’ Women (n=19.263) Men (n=29.103) Total (n=48.366) p value'
Age (years) 39.24 + 10.16 39.77 + 10.33 39.56 + 10.27 <0.0001
Weight (kg) 65.34 + 13.21 81.10 + 13.88 74.82 + 15.65 <0.0001
Height (cm) 161.20 + 6.58 173.94 £ 7.05 168.87 +9.28 <0.0001
BMI (kg/m2) 25.16 + 4.93 26.79 + 4.19 26.14 + 4.57 <0.0001
Waist circumference (cm) 73.91 £ 7.90 87.70 +9.14 82.21 + 10.99 <0.0001
Hip circumference (cm) 97.24 +8.95 100.05 + 8.45 98.93 + 8.76 <0.0001
WHR 0.76 + 0.07 0.88 + 0.08 0.83 +0.10 <0.0001
WHtR 0.46 + 0.05 0.51 +0.05 0.49 + 0.06 <0.0001
Systolic BP (mmHg) 114.38 + 14.79 124.36 + 15.07 120.39 + 15.74 <0.0001
Diastolic BP (mmHg) 69.66 + 10.28 75.39 + 10.63 73.11 + 10.86 <0.0001
Cholesterol (mg/dl) 193.58 + 36.45 195.92 + 38.87 194.99 + 37.94 <0.0001
HDL-C (mg/dl) 53.74 +7.63 50.99 + 7.03 52.09 + 7.40 <0.0001
LDL-C (mg/dl) 122.25 + 37.01 120.45 + 37.59 121.17 £37.37 <0.0001
Triglycerides (mg/dl) 88.07 + 46.20 123.75 + 88.03 109.54 + 76.28 <0.0001

BMI, Body mass index. WHR, waist- to- hip ratio. WHIR, waist-to-height-ratio. Systolic BP, Systolic blood pressure. Diastolic BP, Diastolic blood pressure.
HDL-C, high-density lipoprotein cholesterol. LDL-C, low-density lipoprotein cholesterol.
' data are expressed as means + standard deviation.

2 Statistical significance was estimated by independent t-test

Table II: Values of anthropometrical indices according the FINDRISC test values.

BAI AVI BMI wcC HC WtHR WHR
FINDRISC n Mean + SD Mean + SD = Mean = SD Mean = SD Mean += SD Mean +SD = Mean = SD
Women = Low 14938 28.43+4.15 1069+ 1.52 23.42+323 71.39+560 9495+7.19 044+0.04 0.75+0.07
Slightly raised 3073 33.19+497 @ 13.93+2.65 30.60+4.89 | 81.86+7.89 104.25+9.61 0.51+004 | 0.79+0.07
Moderate 772 3425+539 1427 +3.05 31.59+515 8275+883  105.67+9.75 052+0.05 0.79+0.07
High-very high 480 36.68 +5.68 @ 15.84 +3.64 34.11+5.09  87.16+ 10.22 109.83 + 10.51, 0.55+0.06 | 0.80 + 0.09
Men Low 19920 2457 +3.33 | 1430+ 195 25.07+2.98 | 83.82+597  97.71+7.20 0.48=+0.04 | 0.86+0.07
Slightly raised 6759 27.63 +3.67 @ 18.32+3.36 | 29.89+3.84 | 94.97 +8.89  104.47 +849 0.55+0.05 | 0.91+0.09
Moderate 1463 29.07 +3.90 @ 19.66+3.51 | 31.85+3.86 | 98.47 +9.02  106.58 +8.74 0.57 +0.05 | 0.93 +0.09
High-very high 961 29.85 + 4.04 20.48 + 3.76 = 32.76 £+ 4.26 | 100.48 £ 9.50| 107.756+9.23| 0.59 + 0.05 0.94 + 0.09
p-value' <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

BAI, body adiposity index. AV, abdominal volume index, BMI, Body mass index. WC, waist circumference. HC, hip circumference. WHIR, waist-to-height-ratio. WHR,

walst- to- hip ratio.
1 Statistical significance was estimated by independent t-test.
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Table IlI: Correlations between anthropometric measures and FINDRISC test values.

FINDRISC Women Men Total
Body adiposity index 0.535* 0.512* 0.424*
Abdominal volumen index 0.641* 0.650* 0.586"*
Body mass index 0.749* 0.768* 0.729*
Waist circumference 0.626* 0.643* 0.566*
Hip circumference 0.524* 0.456* 0.491*
Hip- to-waist ratio 0.192* 0.302* 0.275*
Waist-to-height ratio 0.577* 0.542* 0.648*

The level of significance was p*<0.01. Pearson or Spearman correlation coefficient

Figure 1: ROC curve analysis for AVI respect to obesity in men (BMI criteria).
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Figure 2: ROC curve analysis for AVl respect to obesity in women (BMI criteria).
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criteria. In women the area under the curve was 0.890
(95% Cl 0.885-0.896). The best cut off point for AV
to determine obesity in women was 12.3 liters and,
considering this cut off point, the sensibility was 80.7%
(95% Cl 79.8%-81.6%) and the specificity was 80.7%
(95% CI 79.8%-81.7%).

Table IV shows the prevalence of normal and high
values of different anthropometric indices according
FINDRISC test values. In men all of indices analyzed
were increasing parallel to the increase of FINDRISC
values. In women, BAI, AVI, BMI, WC and WIHR also
increased parallel to increase of FINDRISC test values,
WHR also increase with FINDRISC test but not parallelly.
In general the prevalence of abnormal values of all
anthropometric indices was higher in men.

Discussion

The most striking result of this study is that all the scales
that assess overweight and obesity analyzed show an
increase in prevalence as the values of the Findrisc
questionnaire increase. This situation is observed in both
sexes, although the prevalence is higher in men.

We have found several articles that agree with us on
the increase in BMI values as Findrisc values increase,
thus Salinero-Fort in a study carried out in primary care®®
in a population older than ours found that people with
FINDRISC values of 15 and above had higher BMI and
waist circumference values. Another study conducted
by our group in a Spanish Mediterranean population also
found this association®™®. We have not found any article
that relates other scales of overweight and obesity such
as BAI and AVI with the values of the FINDRISC test,
SO we cannot compare our results with those obtained
by other authors. The strengths of the study include the
large sample size, more than 48,000 people, and the

Table IV: Prevalence of normal and high values of different anthropometric indices according FINDRISC test values.

Women
FINDRISC Low Slightly Moderate High
raised -very high
BAI low weight 3.8 0.3 0.3 0.0
BAI normal weight 85.8 64.1 59.7 45.4
BAI over weight 9.7 25.8 27.2 28.8
BAIl obese 0.6 9.8 12.8 25.8
AVI normal 85.2 25.6 23.8 10.4
AVI high 14.8 74.4 76.2 89.6
BMI low weight 3.2 0.2 0.1 0.0
BMI normal weight 68.3 8.1 5.4 1.7
BMI over weight 251 41.2 33.4 16.0
BMI obese 3.4 50.5 61.0 82.3
WC normal 95.7 43.7 44.0 30.4
WC high 4.3 56.3 56.0 69.6
WtHR normal 95.9 45.8 40.2 23.5
WtHR high 41 54.2 59.8 76.5
WHR normal 92.2 81.4 83.7 74.6
WHR high 7.8 18.6 16.3 25.4

Men
p-value Low Slightly Moderate High p-value
raised -very high

<0.0001 0.0 0.0 0.0 0.0 <0.0001
8.7 3.4 2.1 1.6
58.1 35.5 27.9 24.7
33.3 61.1 701 73.8

<0.0001 84.3 28.6 17.3 13.8 <0.0001
16.7 71.4 82.7 86.2

<0.0001 0.8 0.0 0.1 0.0 <0.0001
49.4 6.5 1.6 0.8
45.0 51.0 251 23.4
4.8 43.5 73.2 75.8

<0.0001 97.3 44.7 29.5 25.8 <0.0001
2.7 585.3 70.5 74.2

<0.0001 69.9 16.4 7.7 5.5 <0.0001
30.1 83.6 92.3 94.5

<0.0001 72.9 49.4 411 38.8 <0.0001
271 50.6 58.9 61.2

BAI, body adiposity index. AVI, abdominal volume index, BMI, Body mass index. WG, waist circumference. WHIR, waist-to-height-ratio. WHR, walist- to- hip ratio.
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variety of overweight and obesity scales analyzed. As
limitations we would highlight that it has been carried
out in a specific country and in a working population
(ages between 18 and 69 years) which could prevent
extrapolating the results to other geographical areas and
to the general population.
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Abstract

Objective: The present study is aimed to assess the drug use pattemns of proton pump inhibitors in a south Indian tertiary care hospital.
Methodology: A prospective observational study in 6 months that was conducted in the inpatient department at a tertiary care hospital, treatment
chart of inpatients will be review for prescribed patterns of proton pump inhibitors, relevant information will be noted in a predefined data collection
form. All of the detail will be used to calculate the result of the study.

Result: 124 patients under randomized, prospective, and observational study are collected in this study .therefore from this sample 73 patients
(59%) were male and 51(41%) patients were female, four groups of ages 18 to 30 years old (10.48%), 31 to 50 years old (25%), age of 51 to 70
years old (42.7%) and ages above than71 (21.7%). gastrointestinal disease 16.93%, respiratory disease 50%, alcoholism 2.41%, heart disease
27.42%, veins & vessel &gland disorders 49.19%, kidney disease 25.8%, nerve and brain damages 22.5%, liver disease7.25%, inflectional
disease 34.67%, diabetic Mellitus 24.2%and other rare diseases 11.3% were the diagnosis of patients, 164 proton pump inhibitors are used during
treatment, these drugs are as 124 pantoprazole (75.6%), 37 Omeprazole (22.56%), 2 rabeprazole (1.2%), 1 lansoprazole (0.6%).wherefore these
shows that the pantoprazole and omeprazole are most favorite drug to be prescribed by the physicians, gastroesophageal reflex disease in 63
(560.8%) patient, gastric ulceration in 2 (1.6%) patient, inflectional disease in 59 (47.58%) patients was the indications of PPIs and they are given in
injections (75.6%) and (24.4%) orally.

Conclusion: Based on data collected in this study Proton pumps inhibitors are mostly used in males and they are prescribed for respiratory
disease, veins disorders, and diabetic Mellitus diagnoses; pantoprazole and omeprazole are the most PPIs prescribed by the doctors and they are
prescribed in intravenous more than others routs. It was found the use of PPIs in a wide range of indications; therefore, PPIs generally are indicated
for gastroesophageal reflux disease and inflectional disease in great value in mean indications.

Keywords: Proton pump inhibitors, pantoprazole, drug utilization.

Resumen

Objetivo: El presente estudio tiene como objetivo evaluar los patrones de uso de medicamentos de los inhibidores de la bomba de protones en
un hospital de atencién terciaria del sur de la India.

Metodologia: Se trata de un estudio observacional prospectivo de 6 meses de duracion que se realizo en el departamento de hospitalizacion de
un hospital de atencion terciaria, en el que se revisaran las historias clinicas de los pacientes interos para determinar los patrones de prescripcion
de los inhibidores de la bomba de protones y se anotaréa la informacion pertinente en un formulario de recogida de datos predefinido. Todos los
detalles se utilizaran para calcular el resultado del estudio.

Resultado: En este estudio se recogen 124 pacientes en el marco de un estudio aleatorio, prospectivo y observacional. Por o tanto, de esta
muestra 73 pacientes (59%) eran hombres y 51 (41%) eran mujeres, cuatro grupos de edades de 18 a 30 afos (10,48%), de 31 a 50 afos
(25%), de 51 a 70 afios (42. Enfermedades gastrointestinales 16,93%, enfermedades respiratorias 50%, alcoholismo 2,41%, enfermedades
cardiacas 27,42%, trastornos de las venas vy 10s vasos sanguineos 49,19%, enfermedades renales 25,8%, danos nerviosos y cerebrales 22,5%,
enfermedades hepaticas 7,25%, enfermedades infecciosas 34,67%, diabetes mellitus 24. El diagndstico de los pacientes fue de un 2% y de
otras enfermedades raras de un 11,3%. Durante el tratamiento se utilizaron 164 inhibidores de la bomba de protones, de los cuales 124 eran
pantoprazol (75,6%), 37 omeprazol (22,56%), 2 rabeprazol (1,2%) y 1 lansoprazol (0,6%). Por o tanto, esto demuestra que el pantoprazol v el
omeprazol son los farmacos preferidos por los médicos, la enfermedad de reflejo gastroesofégico en 63 (50,8%) pacientes, la Ulcera gastrica en 2
(1,6%) pacientes, la enfermedad infecciosa en 59 (47,58%) pacientes fueron las indicaciones de los IBP y se administran en inyecciones (75,6%)
y (24,4%) por via oral.

Conclusiones: SegUn los datos recogidos en este estudio, los inhibidores de la bomba de protones se utilizan sobre todo en los hombres y se
prescriben para enfermedades respiratorias, trastornos venosos y diagnésticos de diabetes mellitus; el pantoprazol y el omeprazol son los IBP
mas prescritos por los médicos y se prescriben por via intravenosa mas que por otras vias. Se constatod el uso de los IBP en una amplia gama
de indicaciones; por lo tanto, los IBP estan indicados generalmente para la enfermedad por reflujo gastroesofégico vy la enfermedad infecciosa en
gran valor en las indicaciones medias.

Palabras clave: Inhibidores de la bomba de protones, pantoprazol, utilizacion de medicamentos.
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Introduction

The World Health Organization (WHO) defines drug
utilization research (DUR) as “the marketing, distribution,
prescription and use of drugs in a society, with special
emphasis on the resulting medical, social and economic
consequences”. The ultimate goal of DUR is to evaluate
whether the drug treatment is rational or not which may
provide insights into the various aspects of prescribing
patterns such as frequency, dosage, duration of therapy,
indication quality, determinants, and outcome of drug
use. DUR is used as a potential tool in the evaluation of
the healthcare systems as well as a powerful exploratory
tool to explain the role of drugs in society. PPIs are
one among the most commonly prescribed class of
medications in both outpatient and inpatient treatments.
These medications are used for long-lasting suppression
of gastric acid by inhibiting the hydrogen-potassium
adenosine triphosphatase enzyme system, which makes
the stomach acidic, and is found in the cells that line
the stomach. Over the past few years, the prescriptions
for the Proton Pump Inhibitors (PPIs) have consistently
increased in the hospital and ambulatory care settings.
Studies have shown that the incidence of irrational use of
PPIs ranges from 40- 70%?.

Proton pump inhibitors (PPIs) were developed in the
‘80s and their use has continuously grown. They
represent the first choice in the treatment of acid-related
diseases and are currently the most prescribed drugs
in the world. Over the past 10 years, there has been
a significant increase in their use throughout the world
[3,4]. For the treatment of acid-related diseases, various
inhibitors of gastric acid emission and killing specialists
have been created. At first, killing medications containing
aluminum or magnesium, and anticholinergic specialists
were utilized. Nonetheless, the effects of those for acid
restraint are restricted and their utilization frequently has
adverse effects, including cardiovascular occasions,
loose bowels, and constipation®®.

Proton pump inhibitors are the most generally prescribed
class of meds in the United States, and they represent
>$10 billion in yearly medical care costs. PPls are
prescribed by a wide scope of primary and specialty care
clinicians for a scope of manifestations related to acid
reflux sickness. The far-reaching utilization of PPIs has as
of late earned consideration from the American Board of
Internal Medicine’s “Choosing Wisely” mission to promote
appropriate  stopping of PPls when appropriate. PP
prescribing guidelines do not promote one PPl formulation
over others, as evidence shows similar symptom relief
between different PPl formulations. The active ingredients
in generic drugs are the same as in brand name drugs
and the FDA requires that generic drug manufacturers
must prove the bioequivalence of a generic and brand
name formulation cost-effectiveness investigations have
discovered that conventional PPIs financially overwhelm

treatment methodologies with more expensive PPl
formulations” ', PPIs are the most generally utilized drug
for gastric acid hindrance on the planet. All the PPls
accessible in India, including omeprazole, esomeprazole,
lansoprazole, and rabeprazole, have a benzimidazole
core in their molecules alongside different sorts of
branch structures. Omeprazole was the first proton
pump inhibitor (PPI) found and has been accessible in
Europe for acid suppression since 1988. Subsequently,
other drugs have been identified and several alteratives
are currently available: lansoprazole, pantoprazole,
rabeprazole, dexlansoprazole, and esomeprazole®”,

In the current setting, the consumption of PPls is
overwhelming; studies have to be carried out to examine
the prescribing pattern of the PPIs in hospitalized patients.
Hence, the present study aimed to assess and evaluate
the utilization patterns of PPIs in the inpatient department
of a south Indian tertiary care hospital.

Materials and methods

It is a prospective observational study conducted in the
inpatient department at a tertiary care hospital. All of the
Prescriptions and treatment charts of inpatients will be
review for prescribed patterns of proton pump inhibitors
(PPIs). And references projects and books will be used
as tools to review the prescription and case chart. The
admission register will be reviewed for prescription of
any PPIs. When the required data are found, then it
is noted in performed data form. All medically relevant
information will be noted in a predefined data collection
form. Alternatively, the demographic data and the
detailed history of the patient regarding past, present,
family, personal, and drug history were taken. The other
details like the present diagnosis, reason for the present
admission will be also noted during 6 months. Patients of
both genders who are admitted into the inpatient wards
in the Hospital, between the age group of 18-87 years
were included in the study. The detailed information
such as dosage, frequency, route, indication, and any
other relevant information will be retrieved and entered
into the data collection form. and at the end of collection
data, all of the detail will be used to calculate the result
of the study®°.

Result and discussion

Despite advances occurred in medical sciences'' ',
diverse diseases have been threated the human
health'®'°, In this regard, drug utilization is the best way to
treat and control the pattems of diseases, globally. Drug
utilization is so important in medical facilities®2'.

Totally 124 patients under randomized, prospective,
and observational studies are collected in this study.
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therefore, from this sample 73 patients (59%) were male
and 51 (41%) patients were female. Patients are divided
into four groups of ages as 18 to 30 years old (no: 13
(10.48%)), 31 to 50 years old (no: 31 (25%)), age of 51
to70 years old (no: 53 (42.7%)) and ages above than 71
(no: 27 (21.7%)) (Table I).

Table I: demogeraphy of patients.

Categorized age of patients

Patient demography No of participants Percentage
age of 18_30 13 10.48%
age of 31_50 3il 25%
age of 51_70 53 42.70%
age Above 71 27 21.70%
Categorized of the gender of patients

Male 73 59%
Female 51 41%
Total Patients 124 100%

Most of the patients are presented and collected from
medicine ward (male 33 numbers (26.6%)-female 26
numbers (20.96%)) and intensive care unit (ICU) (male
13 numbers (10.48%)- female 14 numbers (11.29%))
and High intensive care unitHICU) (male 27 numbers
(21.77%) — female 11 numbers (8.87%)).Within all
samples (124 patients) of study for proton pumps
inhibitors there was no allergy report after use of PPls
during study procedure, diagnosed with gastrointestinal
disease 16.93%, respiratory disease 50%, alcoholism
2.41%, heart disease 27.42%, veins & vessel &gland
disorders 49.19%, kidney disease 25.8%, nerve and
brain damages 22.5%, liver disease’.25%, inflectional
disease 34.67%, diabetic Mellitus 24.2%and other rare
diseases 11.3% (Table 1I).

Table Il: Categorized of ward presented of PPIs.

Ward presented No of participants Percentage
Male Female Male Female
Highly intensive care unit (HICU) 27 1 21.77%  8.87%
Intensive care unit (ICU) 13 14 10.48% | 11.29%
Medicine 33 26 26.60% @ 20.96%
Total 73 Bil 59% 41%

164 proton pump inhibitors are used during treatment,
these drugs are 124 pantoprazole (75.6%), 37
Omeprazole (22.56%), 2 rabeprazole (1.2%), 1
lansoprazole (0.6%). wherefore there are shows that
pantoprazole and omeprazole are the most favorite
drug to be prescribed by the physicians in the hospital.

Table V: Categorized of PPlIs indication use.

Drug indications No of participants %

gastroesophageal reflex disease 63 0.508
gastric ulceration 2 0.016
inflectional disease 59 0.4758

proto pumps are prescribed in different diseases by the
physicians, it was found the use of PPIs in a wide range
of indications, generally, we made classifications on basic
use of PPIs, therefore they can be as a gastroesophageal
reflex disease in 63 (50.8%) patient, gastric ulceration
in 2 (1.6%) patient, inflectional disease in 59 (47.58%)
patients (Table ).

Table IlI: Categorized patient diagnosis.

Patient diagnosed No of participants Percentage
gastrointestinal disease 21 16.93%
respiratory disease 62 50%
alcoholism 3 2.41%
heart disease 34 27.42%
veins & vessel &gland disor 61 49.19%
kidney disease 32 25.80%
nerve and brain damages 28 22.50%
liver disease 9 7.25%
infectional disease 43 34.67%
diabetic Mellitus 30 24.20%
other rare diseases 14 11.30%

For atotally of 124 patients 164 proton pump inhibitors are
used during treatment, these drugs are 124 pantoprazole
(75.6%), 37 Omeprazole (22.56%), 2 rabeprazole (1.2%),
1 lansoprazole (0.6%).wherefore these shows that the
pantoprazole and omeprazole are most favorite drug to
be prescribed by the physicians in the hospital, which is
presented in table IV.

Table IV: Categorized of PPIs used.

Drug name No of PPIs Percentage
pantoprazole 124 75.60%
omeprazole 37 22.56%
rabeprazole 2 1.20%
lansoprazole 1 0.60%
Total drugs 164 100%

Within this study proto pumps are prescribed in different
diseases by physicians and it was found the use of
PPIs in a wide range of indications, generally, we made
classifications on basic use of PPIs, therefore they can be
as a gastroesophageal reflex disease in 63 (50.8%) patient,
gastric ulceration in 2 (1.6%) patient, inflectional disease in
59 (47.58%) patients, these are presented in table V.

Most of the frequency of PPIs was given to 110 patients
once aday (67.07%) which was more than twice (32.92%)
(59 patients) in a day. They are given in injections (75.6%)
and (24.4%) orally. These drugs are given most likely in

No of participants Percentage
Male Female Male Female
36 27 29.03 21.77
1 1 0.8 0.8
36 23 29.3 18.54

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (1): 77-81

79



Arezoo Roozegar et al.

injections by the physician. Tablets, intravenous, and
capsules are given as PPls dosage forms, this results
that most of PPLs are used in the intravenous dosage
form (Table VI).

Table VI: Categorized of ward presented of PPIs.

Categorized of the frequency for PPIs

Frequency no of drug percentage%
Once in a day 110 67.07%
Twice a day 54 32.92%
Categorized of the route of PPIs

Injections 124 75.60%
Orally 40 24.40%
Categorized of the dosage form of PPIs

Intravenous 124 0.756
Tablet 35 0.2134
Capsule 5 0.0304

The majority of drug-drug interactions were caused by
atorvastatin + pantoprazole 25 (23.4%), followed by
propranolol + pantoprazole 19 (17.8%). The frequency and
outcomes of the potential drug-drug interactions involving
PPls are summarized in table VII.

According to the severity classification of drug-drug
interactions, the study showed 87% moderate, 10% minor,

Table VII: Frequency and outcomes of potential drug-drug interactions.

PDDls involving PPls

Atorvastatin+ Pantoprazole
Propranolol +Pantoprazole

Torsemide +Pantoprazole Hypomagnesemia
Torsemide +Rabeprazole Hypomagnesemia
Furosemide +Pantoprazole Hypomagensemia

Glimepiride +Esomeprazole -
Fluconazole +Pantoprazole
Clopidogrel + Pantoprazole
Clopidogrel +Rabeprazole
Fluconazole +Rabeprazole
Cefpodoxime +Pantoprazole
Rifampin +Pantoprazole
Cyanocobalamin +Pantoprazole -
Amikacin +Pantoprazole Hypomagensemia

Outcomes of interaction

Increased blood levels of atorvastatin
Increased propranolol exposure

Increased plasma concentration of cyp2c19
Increased effectiveness of clopidogrel
Increased risk of thrombosis
Increased plasma concentration of cyp2cl9
Increased blood levels of cefpodoxime
Increased blood levels of rifampin

and 3% major interactions. The results were compared
with those observed in the Airee et al., (2016) study. Major
interactions were caused by rabeprazole + clopidogrel,
which increased the risk of thrombosis, and pantoprazole
+ cilostazol, which increased the cilostazol exposure®,

Conclusion

The present study showed the usage pattern of PPIs in a
wide range of indications. Based on data collected in this
study Proton pumps inhibitors are mostly used in males
and they are prescribed for respiratory disease, veins
disorders, and diabetic Mellitus diagnoses; pantoprazole
and omeprazole are the most PPIs prescribed by the
doctors and they are prescribed in intravenous more
than others routs. Generally, PPls are indicated for
gastroesophageal reflux disease and inflectional disease in
great value in mean indications. Various efforts should be
made to reduce the unnecessary use of PPIs to minimize
drug interactions, related risks, and health care.
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Number Percentage
25 23.4
19 17.8
16 15.0
3 2.8
14 13.1
1 0.9
2 1.9
9 8.4
2 1.9
1 0.9
3 2.8
7 6.5
4 3.7
1 0.9
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Abstract

Objective: To evaluate drug use of oral hypoglycemic in hospitalized diabetic patients in a tertiary care hospital.

Methodology: A retrospective study of 6 months duration was undertaken during 2017-2018. A total number of 110 patients case sheets were
utilized for study from diabetics patients, department of Sapthagiri Institute of Medical Sciences & Research Centre (SIMSRC). Patients were included
in study with any age with diagnosis of diabetes mellitus. Randomization was done by selecting alternative case sheets. The data’s were collected in
proforma, which includes name, age, gender, diagnosis, number of drugs prescribed, with dose and routes of drug administration and also condition
of patient on discharge were recorded. blood transfusion and nutritional preparations were not included in the study. Source of data was collected
from patient's case sheets obtained from record section. Ethical clearance was taken from institutional ethical committee. Drugs data on the utilization
of oral hypoglycemics and patient's data were computed using MS Excel and statistical analysis was done by using SPSS (Statistical package for the
social sciences).

Results: Out of 110 patients enrolled in the study from inpatient department, Majority of patients 34.5% belonged to age group of 51-60 years. the
number of Female patients were high by 10.9%. 55.4% patients were females and 44.5% patients were males. In Diabetes mellitus patients the most
common co-morbid conditions are Hypertension (47.4%), Ischemic Heart Disease (11.4%), Coronary Artery Disease (8%), Unstable Angina (6.8%),
Asthma (4%), Chronic Kidney Disease (4%), Anemia (3.4%), Myocardial Infarction (3.4%), Liver Dysfunction (2.2%), Congestive Cardiac Failure (1.7%),
COPD (1.7%), ESRD (1.1%) and hyperlipidemia, Infection (1.1%). Among these 15 co-morbid conditions Hypertension and Ischemic Heart Disease are
comparatively high. Out of 110 prescriptions, the total number of drugs prescribed were 816. Number of appropriate prescriptions were 95.4% and
Number of inappropriate prescriptions were 4.5%. Anti-diabetics were the commonest class of drugs prescribed accounting for 20.7% of the total drugs.
Glimepiride + metformin was used most widely 54.2% as a combination therapy. Out of 173 Oral Hypoglycemic prescribed 69.9% were given as Twice
a day, followed by 21.9% were given as Three times a day and Once dally in 5.2%.

Conclusion: This study gives an overview of the Evaluation Of Oral Hypoglycemics in the study area. The study showed that patients between the ages
of 51 and 60 years were admitted more frequently than other age groups. The most common iliness for which patients were hospitalized involves Type
2 DM, Hypertension, Ischemic Heart Disease, Coronary Artery Disease and Unstable Angina. In Diabetes mellitus patients the most common co-morbid
condition is Hypertension. In this study Anti-diabetics were the commonest class of drugs prescribe. In monotherapy, Biguanides (Metformin) utilization
was high and in combination therapy, Glimepiride + metformin was used most widely. The most frequency of treatment observed were given twice a day.

Keywords: Oral hypoglycemics, Diabetes mellitus, Metformin, Biguanides, Glimepiride, Hypertension, Evaluation.

Resumen

Objetivo: Evaluar el uso de farmacos hipoglucemiantes orales en pacientes diabéticos hospitalizados en un hospital de tercer nivel.

Metodologia: Se realizd un estudio retrospectivo de 6 meses de duracion durante 2017-2018. Se utilizaron para el estudio un total de 110 hojas de
casos de pacientes diabéticos, departamento del Sapthagir Institute of Medical Sciences & Research Centre (SIMSRC). Se incluyeron en el estudio
pacientes de cualquier edad con diagnéstico de diabetes mellitus. La aleatorizacion se realizd mediante la seleccion de hojas de casos alternativos.
LLos datos se recogieron en un formulario que inclufa el nombre, la edad, el sexo, el diagndstico, el nimero de farmacos prescritos, la dosis y las vias
de administracion de los mismos, asf como el estado del paciente al ser dado de alta. La fuente de datos se recogi¢ de las hojas de los casos de
los pacientes obtenidas de la seccion de registros. Se obtuvo la autorizacion ética del comité ético institucional. Los datos de los farmacos sobre la
utilizacion de hipoglucemiantes orales y los datos de los pacientes se calcularon con MS Excel y el andlisis estadistico se realizd con SPSS (Statistical
package for the social sciences).

Resultados: De los 110 pacientes inscritos en el estudio desde el departamento de hospitalizacion, la mayoria de los pacientes, el 34,5%, pertenecian al
grupo de edad de 51-60 afios. El 55,4% de los pacientes eran mujeres y el 44,5% eran hombres. En los pacientes con diabetes mellitus, las enfermedades
comérbidas mas comunes son la hipertension (47,4%), la cardiopatia isquémica (11,4%), arteriopatia coronaria (8%), angina inestable (6,8%), asma
(4%), enfermedad renal cronica (4%), anemia (3,4%), infarto de miocardio (3,4%), disfuncion hepatica (2,2%), insuficiencia cardiaca congestiva (1,7%),
EPOC (1,7%), enfermedad renal terminal (1,1%) e hiperlipidemia e infecciones (1,1%). Entre estas 15 enfermedades comorbidas, la hipertension y la
cardiopatia son comparativamente altas. De las 110 prescripciones, el nimero total de medicamentos prescritos fue de 816. El nimero de prescripciones
apropiadas fue del 95,4% vy el nimero de prescripciones inapropiadas fue del 4,5%. Los antidiabéticos fueron la clase de farmacos més recetados, con
un 20,7% del total de farmacos. La combinacion de glimepirida y metformina fue la mas utilizada (54,2%). De los 173 hipoglucemiantes orales prescritos,
el 69,9% se administrod dos veces al dia, seguido del 21,9% que se administro tres veces al dia y del 5,2% que se administro una vez al dia.
Conclusion: Este estudio ofrece una vision general de la evaluacion de los hipoglucemiantes orales en el area de estudio. El estudio demostrd que
los pacientes de entre 51 y 60 afios fueron ingresados con mayor frecuencia que otros grupos de edad. Las enfermedades méas comunes por las
que fueron hospitalizados los pacientes son la DM tipo 2, la hipertension, la cardiopatia isquémica, la arteriopatia coronaria y la angina inestable. En
los pacientes con diabetes mellitus, la enfermedad comadrbida mas comuin es la hipertension. En este estudio, los antidiabéticos fueron la clase de
farmacos mas prescritos. En monoterapia, la utilizacion de biguanidas (metformina) fue elevada y en terapia combinada, Glimepirida + metformina fue
la mas utilizada. La mayor frecuencia de tratamiento observada se administrd dos veces al dia.

Palabras clave: Hipoglucemiantes orales, Diabetes mellitus, Metformina, Biguanidas, Glimepirida, Hipertension, Evaluacion.
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Introduction

Diabetes mellitus (DM) is one of the oldest diseases
known to man, which was the first reported in Egyptian
literature about 3000 years ago'. The name diabetes
was first given by the Greek Physician Aretaeus (30 -
90CE). Avicenna, is the famous Arabian physician who
first described the complications and progression of
the disease?. People living with type 2 DM are more
vulnerable to various forms of both short and long-term
complications, which often lead to their premature death.
The world health organization (WHO) defines diabetes
mellitus as “A metabolic disorder of multiple etiology
characterized by chronic hyperglycemia with disturbances
of carbohydrate, fat and protein metabolism resulting from
defects in the insulin secretion, insulin action, or both,”*
India has the largest population of diabetes in the world.
The international diabetes federation (IDF) estimates
the number of people with diabetes in India will reach
80million by the year 2025 °. The world health organization
(WHO) has projected that the global prevalence of type-
2 diabetes mellitus will more than double from 5 million in
1995 to 300 million by 2025. Between 1995 and 2025,
there will be a 35% increase in worldwide prevalence of
diabetes mellitus, from 4 to 5.49%°.

Diabetes prevalence is continuously growing all over the
world. Type 2 diabetes constitute about 85% to 95% of the
diabetic population in the developed countries and even
higher in the developing countries. In 2003, 194 million
people having age between 20 to 79 years are diabetic
and a quarter of them belong to developing countries.
There is a rapid increase in the prevalence of diabetes
in Asian countries’. Various classes of anti-diabetic
drugs including insulin and oral hypoglycemic agents
(OHA) are currently used in the treatment of diabetes,
which acts by different mechanisms to reduce the blood
glucose levels to maintain optimal glycemic control 8,
There are several classes of oral drugs used to control
blood glucose levels, including: Sulfonylureas, such as
glipizide and glimepiride, are considered hypoglycemic
agents because they stimulate the release of insulin from
beta cells in the pancreas, thus reducing blood glucose
levels®.Glipizide 2.5 to 10mg PO before breakfast and
evening meal, start with low dose.45 glimepiride 1 to 2
mg orally once a day'®.

Diabetes mellitus requires ongoing medical care as well
as patient and family education both to prevent acute
iliness and to reduce the risk of long term complications.
Evaluation of drug use has become an integral part of
the pharmacotherapy. Participation in drug utilization
study programmes can directly improve the quality of
patients’ care, by preventing the use of unnecessary or
irrational drug therapy and by preventing adverse drug
reactions'’. Drug utilization studies provide physicians
with feedback on their performance and assist the
design of educational programmes that may improve

prescribing and drug use performance'’?. Considering
the fact that, India carries a huge diabetic population
which is swelling further, medicine utilization studies
might be one of the strategies to rationalize the medicine
use in diabetics and to manage disease better in the
community. Hence a medicine utilization study of oral
hypoglycemic was carried out at the Medicine Outpatient
Department (OPD) in tertiary care hospital. There were
two aims of the study to assess the prescribing pattemn
of oral hypoglycemic drugs by using ADA guideline, and
to correlate association of diabetes with demographic
details of patients.

Materials and methods

This study was conducted for a period of 6 months,
the study included 110 patients from IP department of
Sapthagiri Institute of Medical Science, a tertiary care
hospital in Bangalore.

The purpose and other details of the study were
discussed with the patients. An oral consent was taken
from all the participating patients, prior inclusion in the
study. diabetes mellitus patients, irrespective of age and
sex, who were prescribed at least one oral hypoglycemic
were included in the present study. Diagnosed diabetic
patients who do not receive pharmacological therapy,
unable to reply verbal questions as well as mentally
retarded and unconscious patients were excluded
from the study. This is a retrospective and prospective
observational study. The patients who satisfied the
inclusion criteria was enrolled into the study with the
help of patient consent form. The clinical pharmacist
reviewed the patient case notes, medication chart,
laboratory data and other relevant data. A structured data
collection form was used to record all the necessary data
including patient demographic details, patient medication
history, co morbid conditions and reason for admission,
medication details and lab investigation. The pattern of
drug dosing was also recorded.

Result and discussion

This study was carried out with an aim to assess the Oral
Hypoglycemics used in hospitalized patients of tertiary
care hospital in Sapthagiri Institute of Medical Science
And Research Centre, Bangalore. The duration of study
was six months.

The patient were divided in six age group such as 30-40,
41-50, 51-60, 61-70, 71-80 and >80.

The majority of patients, 34 % were on age group 51-60
years, this may be due to fact that age is a risk factor
for developing diabetes mellitus supported by Mandana
Moradi et.al.’® (Table I).
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Table I: Age Distribution Of Patients Observed (n=110).

AGE DISTRIBUTION TOTAL NO. IN

(IN YEARS) OF PATIENTS PERCENTAGE
30-40 11 10%
41-50 13 11.80%
51-60 38 34.50%
61-70 25 22.70%
71-80 17 156.40%
>80 6 5.40%

Out of 110 patients, 49 (44.5%) patients were males
and 61 (55.4%) patients were females. the number of
female patients were high by 10.9%.The study shows
that female patients are more than male patients,
however in earlier study female predominance were
seen which is in agreement with our result supported by
Syed Muhammad Ashar et.al', The reason for having
diabetes more in fmales than in males could be because
of lifestyle.

In Diabetes mellitus patients the most commmon co-morbid
conditions are Hypertension, Ischemic Heart Disease,
Coronary Artery Disease, Unstable Angina, Asthma,
Chronic Kidney Disease, Anemia, Myocardial Infarction,
Liver Dysfunction, Congestive Cardiac Failure, COPD,
ESRD and hyperlipidemia, Infection. Among these 15
co-morbid conditions Hypertension and Ischemic Heart
Disease are comparatively high (Table II).

Table I1: Co-Morbid Conditions Of Patients (n=175).

Co-morbid conditions No. of Patients In Percentage

Hypertension 83 47.40%
IHD 20 11.40%
CAD 14 8%

Unstable angina 12 6.80%
Asthma 7 4%

CKD 7 4%

Anemia 6 3.40%
Mi 6 3.40%
Liver dysfunction 4 2.20%
CCF 3 1.70%
Acute kidney injury 3 1.70%
COPD 3 1.70%
Infection 3 1.70%
ESRD 2 1.10%
Hyperlipidemia 2 1.10%

The total number of drugs prescribed were 816.
Average number of drugs per prescription were 7.41.
The risk of drug interaction may increase with increase
innumber of drugs per prescription which ultimately lead
to prescribing errors and in hazardous to the health of
patient. Anti-diabetic drugs were the most common
drugs prescribed which accounts for 169 (20.7%) of
total drugs (Table llI).

Table I: Number Of Medications Prescribed In Study Population.

Total no of prescriptions 110
Total no of drugs prescribed 816
Average no of drugs per prescription 7.41
No. of appropriate prescriptions 105 (95.4%)
No. of inappropriate prescriptions 5 (4.5%)

In the present study 47.4% patient reported hypertension
along with diabetes meliitus, these results were
supported by Dashputra AV et al™® This study indicates
that hypertension is the commonest co-morbidity seen
with diabetes mellitus. Anti-platelet were the second
commonest drug prescribed which accounts for 69
(9.3%) antibiotics 53 (6.4%), Analgesic 45 (5.2%),
Diuretics 37 (4.5%), Hypolipidemic 35 (4.2%), Anti-
angina 31 (3.7%), Respiratory agent 14 (1.7%), Calcium
channel blocker 12 (1.4%), Benzodiazepines 8 (0.9%),
Antihistamine 8 (0.9%), Antinypertensive drugs 8 (0.9%),
and others (PPIs, IV fluids, Corticosteroids, Antacid,
Anti-emetic, Antifungal, Vitamins) 328 (40.1%) were
prescribed (Table V).

Table IV: Distribution Of Different Types Drugs Prescribed (n=816).

Drugs prescribed Total No. of drugs In Percentage

Anti-diabetic 169 20.70%
Anti-platelet 69 9.30%
Antibiotics 53 6.40%
Analgesic 45 5.20%
Diuretics 37 4.50%
Hypolipidemic 35 4.20%
Anti-angina 31 3.70%
Respiratory agent 14 1.70%
Calcium channel blocker 12 1.40%
Benzodiazepines 8 0.90%
Antihistamine 8 0.90%
Antihypertensive drugs 7 0.80%
Others* 328 40.10%

* PPIs, IV fluids, Corticosteroids, Antacid, Anti-emetic, Antifungal, Vitamins

Anti-diabetic drugs commonly prescribed as monotherapy
were metformin (49.2%), Glimepiride (25.36%), Sitagliptin
(156.21%), Glyburide (10.1%) and as combination
therapy Glimepiride/metformin  (54.2%), Glimepiride/
metformin/voglibose (25.7%), Sitagliptin/metformin(20%).
Biguanides (metformin) (49.2%) utilization was high
as monotherapy in prescription, this may be due to its
high advantages of no weight gain these results were
supported by Ramachandran G et al'®, In combination
therapy Glimepiride/metformin combination was most
widely used (54.2%) (Table V).

Table V: Evaluation Of Single Prescribed Oral Hypoglycemics (n=138).

Monotherapy Number Of Prescription In Percentage

Metformin 68 49.20%

Glimepiride 35 25.36%

Sitagliptin 21 15.21%

Glyburide 14 10.10%

Total 138 100.00%
Anti-platelet  were the second commonest drug

prescribed which accounts for 69 (9.3%) antibiotics
53 (6.4%), Analgesic 45 (5.2%), Diuretics 37 (4.5%),
Hypolipidemic 35 (4.2%), Anti-angina 31 (3.7%),
Respiratory agent 14 (1.7%), Calcium channel blocker
12 (1.4%), Benzodiazepines 8 (0.9%), Antihistamine 8
(0.9%), Antihypertensive drugs 8 (0.9%), and others (PFls,
IV fluids, Corticosteroids, Antacid, Anti-emetic, Antifungal,
Vitamins) 328 (40.1%) were prescribed (Table VI).
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Table VI: Evaluation Of Combination Therapy Of Oral Hypoglycemics (n=35).

Combination therapy No of Prescription = In Percentage

Glimepiride/metformin 19 54.20%
Glimepiride/metformin/voglibose 9 25.70%
Sitagliptin/metformin 7 20%
Total 35 100

Out of 178 Oral Hypoglycemic prescribed 69.9% were
given as Twice a day, followed by 21.9% were given as
Three times a day and Once dally in 5.2%. This is based on
the choice and course of drugs for the therapy (Table VII).

Table VII: Distribution of frequency of treatment observed (n=173).

FREQUENCY OF NUMBER PATIENTS TREATMENT
OF PRESCRIBED WITH IN PERCENTAGE
ANTIBIOTICS
Once Daily 9 5.20%
Twice a day 121 69.90%
Three times a day 38 21.90%
Four times a day 5 2.80%
Conclusion

This observational study of evaluation of oral
Hypoglycemics shows metformin - was the most

References

1. Ahmed AM. History of diabetes mellitus. Saudi medical journal. 2002
Apr 1;23(4):373-8.

2. Olokoba AB, Obateru OA, Olokoba LB. Type 2 diabetes meliitus; a
review of current trends. Oman medical journal. 2012 Jul;27(4):269.

3. Monteiro G, Silvestre S, Duarte AP, Alves G. Assessment of suspected
adverse drug reactions in elderly patients with diabetes mellitus based
on a Portuguese spontaneous reporting database: analysis of reporting
from 2008 to 2018. Expert Opinion on Drug Safety. 2021 Jun 1:1-9.

4. Acharya KG, Shah KN, Solanki ND, Rana DA. Evaluation of
antidiabetic prescriptions, cost and adherence to treatment guidelines:
A prospective, cross-sectional study at a tertiary care teaching hospital.
Journal of basic and clinical pharmacy. 2013 Sep;4(4):82.

5. King H, Aubert RE, Herman WH. Global burden of diabetes, 1995-
2025: prevalence, numerical estimates, and projections. Diabetes care.
1998 Sep 1;21(9):1414-31.

6. Sierra GN. The global pandemic of diabetes. African Journal of
Diabetes Medicine. 2009;17(11):4-8.

7. Ashar SM, Hanif A, Jadoon A, ur Rehman M. Assessment of Drug Use
Pattern Using WHO Prescribing Indicators in the Medication Therapy of
Indoor Diabetic Patients. International Journal of Basic Medical Sciences
and Pharmacy (JBMSP). 2016 Jul 3;6(1).

8. Agarwal AA, Jadhav PR, Deshmukh YA. Prescribing patten and
efficacy of anti-diabetic drugs in maintaining optimal glycemic levels
in diabetic patients. Journal of basic and clinical pharmacy. 2014
Jun;5(3):79.

commonly prescribed anti-diabetic drug in Monotherapy
followed by Glimepiride. Among Fixed drug combination
therapy Glimepiride/metformin was the most commonly
prescribed antidiabetic drug. The study showed that
Majority of patients belonged to age group of 51-60
years. Hypertension was most common associated
co-morbidity in diabetic patients. Incidence of diabetes
has been found higher in female as compared to male
and majority of the patients develop diabetes in the
most productive years of their life. In this study, males
were found to be more affected by type 2 diabetes
mellitus than females. Most of the patients were
prescribed two Oral Hypoglycemic. Average number of
drugs per prescription was found to be 7.1. The most
commonly drugs prescribed apart from antidiabetic
were Anti-platelet drugs followed by Analgesics. It was
observed that most prescribed Oral Hypoglycemic was
Metformin, Glimepiride and Sitagliptin.

Interests conflict
The authors declare no conflict of interest.

9. Mukhtar Y, Galalain A, Yunusa U. A modern overview on diabetes
mellitus: a chronic endocrine disorder. European Journal of Biology.
2020 Nov 23;5(2):1-4.

10. Kumar A, Sharma AK, Dutt R. Reverse-Phase High-Performance
Liquid Chromatography Method Development and Validation for Estimation
of Glimepiride in Bulk and Tablet Dosage Form. Interational Journal of
Pharmaceutical Quality Assurance. 2020 Jun 25;11(02):296-302.

11. Baksaas |, Lunde PK. National drug policies: the need for drug
utilization studies. Trends in pharmacological sciences. 1986 Jan
1,7:331-4.

12, Parthasarathi G, Nyfort-Hansen K, Nahata MC, editors. A text book
of clinical pharmacy practice: essential concepts and skills. Orient
Blackswan; 2004.

13. Moradi M, Mousavi S. Drug use evaluation of diabetes mellitus in
nonhospitalized patients. Int J Pharm Pharm Sci. 2016; 8(8), 337-41.

14, Ashar SM, Hanif A, Jadoon A, ur Rehman M. Assessment of Drug
Use Pattern Using WHO Prescribing Indicators in the Medication Therapy
of Indoor Diabetic Patients. International Journal of Basic Medical
Sciences and Pharmacy (JBMSP). 2016 Jul 3;6(1).

156, Dashputra AV, Badwaik RT, Borkar AS, Date AP, Kalnawat NR. Pattern
of antidiabetic drugs used in outpatient and hospitalized patients in a
tertiary health institute of central India. Hypertension. 2014,89(59.3):68.

16. Ramachandran G, Rohith V, Topno |. Evaluation of prescribing pattern
of anti-diabetic drugs using WHO prescribing indicators in a tertiary care
hospital in Puducherry: A cross-sectional study. The Pharma Innovation.
2015 Jul 1;4(5, Part B):76.

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (1): 82-85

85



eISSN 2255-0569

ORIGINAL

Use of the geographical information system integrated
in smartphone to reduce transportation time
for general medical care in Ibiza, Spain

Uso del sistema de informacion geografica integrado en el telefono inteligente
para reducir el tiempo de transporte para la atencion medica general en Ibiza, Espana

Hans A. Eguia'®, Franco Vinciarelli2®, Walter Curioso®®,
Francisco Javier Sanz Garcia-Donato*®, César Oliver Sotelo Garcia®®,
Carlos Sanchez Bocanegra®®
1. MD Leegehuset Rudkabing. Danmark. UOC researcher 2. Engineer - Master en telemedicina
Senior Full Stack Developer. Italy 3. PhD Bioinformatics Vice-rector for Research - Continental University. Pert
4, MD Primary care physician - Conselleria de Sanitat Valenciana 5. MD Primary care physician - SESFPA Asturias
6. PhD Head of the IT Department of the Malaga Department of Agriculture

Corresponding author Received: 6 - X - 2021
Hans A. Eguia Accepted: 9 - Xl - 2021
UOC / leegehuset Rudkabing

Endraget 7, 5900 Rudkabing. Danmark doi: 10.3306/AJHS.2022.37.01.86

E-mail: hello@hanseguia.doctor

Abstract

Introduction: Allocated time for GP out-of-hours service is scarce. Reducing transportation time is one way to increase GP-patient
consultations during out-of-hours service. Geographical information systems (GIS) used to reduce response time may be a promising way
to address this issue. This study aimed to compare response time between GP vehicles using GIS (from WhatsApp®) and GP vehicles
using telephone-assisted driver guidance for non-acute patients who contacted a GP out-of-hours service with an unknown address.
Material & Methods: This study was a prospective observational controlled study using two groups. For each group, vehicles
were dispatched simultaneously from the out-of-hours office. One group had vehicles with GIS and the other one had vehicles with
telephone-assisted guidance to locate the patient. The main outcome was the response time from two different approaches.
Results: In 515 GP out-of-Hours services 63 patients did not know their location. A total of 61 non-acute patients agreed to
participate. Patient age varied from 25 to 78 years with a mean of 56.6 (SD 12,86). Women comprised 28 of the patients (45,9%).
The main tentative diagnoses were sore throat, otitis and superficial wound treatment. The vehicles with GIS were significantly faster
(p < 0.0007) to reach the patient destination (mean 20 minutes) compared to vehicles using phone guidance (mean 28 minutes).
Discussion: In this feasibility study, GIS guidance seems to help reduce the transportation time of GP vehicles to patients with
unknown address compared to telephone guidance.

Keywords: Out-of-hours medical care, physician, needs and demand, health services, application, tourists.

Resumen

Introduccidn: el tiempo asignado para visitas domiciliarias el servicio fuera de horario de atencion normal de centros de salud es
escaso. Reducir el tiempo de transporte es una forma de aumentar las consultas de pacientes durante el servicio fuera del horario
de atencion. Los sistemas de informacion geogréfica (SIG) utilizados para reducir el tiempo de respuesta pueden ser una forma
prometedora de abordar este problema. El objetivo de este estudio fue comparar el tiempo de respuesta entre los vehiculos de
médicos de Atencion Primaria (MAP) que usan SIG (de la aplicacion WhatsApp®) v los vehiculos de MAP que usan la guia asistida
por teléfono del paciente para llegar a su ubicacion. En ambos casos sdlo se valoraron pacientes no agudos que se comunicaron
con nuestra clinica fuera de horario de atencion normal con una direccion desconocida.

Materiales y métodos: se realizd un estudio prospectivo observacional controlado que utilizd dos grupos. Para cada grupo, los
vehiculos fueron despachados simultaneamente desde el centro de salud en horas fuera de horario habitual. Un grupo conducia
un vehiculo con SIG y el otro conducia un vehiculo con la pauta dada por el paciente para llegar a su ubicacion. El resultado prin-
cipal fue el tiempo de respuesta con dos enfoques diferentes.

Resultados: Durante la realizacion del estudio 515 pacientes fueron registrados, de los cuales 63 desconocian su ubicacion. Un
total de 61 pacientes no agudos aceptaron participar. La edad del paciente varid de 25 a 78 afios con una mediana de 56,6 (DE
12,86). Las mujeres comprendian 28 de los pacientes (45,9%). Los principales diagnosticos tentativos fueron dolor de garganta, ofitis
y tratamiento de heridas superficiales. Los vehiculos con SIG fueron significativamente mas rapidos (p <0,0001) para llegar al destino
del paciente (promedio de 20 minutos) en comparacion con los vehiculos gue utilizan la guia telefénica (promedio de 28 minutos).

Discusion: En este estudio de factibilidad, la guia SIG parece ayudar a reducir el tiempo de transporte de MAP hacia pacientes
con direccion desconocida en comparacion con la guia del paciente usando el teléfono.

Palabras clave: Atencion médica fuera de horario; médico; Necesidades y Demanda, Servicios de Salud; solicitud; turistas.
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Introduction

In many countries, general practitioners (GP) are
responsible  for out-of-hours  primary care services
(OOH). The OOH is a very important service', in particular,
patients waiting time related to suboptimal use of OOH is
a problem and should be reduced?. A central determinant
that contributes to suboptimal use is patients calling OOH
without knowing their address or position.

Visitors  from  foreign countries relatively often use
OOH and in many cases due to language barriers can
experience difficulties in the accessibility to their OOH?.
These difficulties could be aggravated if the GP has to
come to the patient’s location. In a similar way, tourists
can face difficulties, when they fell ill in foreign countries,
especially if they do not speak the local language’.
This difficulty would be worsened if the patient cannot
be quickly located because they do not know which is
their current address or where they are in the moment of
medical need.

In Germany, it is estimated that as many as 10% of all
emergency calls do not include info about the position
of the patients -i.e. the OOH does not know the position
of a central part of their patients®. Furthermore, a UK
study showed that common reasons for communication
difficulties comprise problems related to the missing
information to the ambulance service call receiver®, which
also included the actual position of the patient. In the EU
considerable time is lost by emergency services during
their intervention for approximately 3,5 million calls, due
to the fact that the location information provided by the
caller is later found to be inaccurate’.

Delays in all kinds of medical care are more common
in rural or semi-rural areas®. But in case of medical
emergencies, reducing the arrival time (AT) of medical care
in rural or semi-rural areas play an even more important
role. In cardiac arrest, reducing ambulance AT has been
shown to increase the survival rate® even if the appearance
of operational problems can delay more of the 40% of
ambulance dispatches'®. We hypothesize that smartphone
technology can help reducing ambulance AT'. This is the
reason why would be important to measure the effect of
geographic information systems (GIS) by monitoring the
arrival time of vehicles sent to patients who do not know
their address (tourists) and also with simple pathologies,
this to avoid risks for patients but obtaining data that could
be extrapolated in more acute situations.

Material and methods

The present study was conducted during the summer
of 2019 in a private GP clinic in Ibiza to patients (among
whom were tourists) who can call for a home medical
consultation. In order to be able to start with the study,

an ethics committee was formed and accepted the study
realization, and it was decided that to accomplish the
General Data Protection Regulation (GDPR) Regulation
(EU) 2016/679 on the protection of natural persons
concerning the processing of personal data'?; only the
age, gender, localization, country of origin and pathology
would be used in the study avoiding any way to identifying
the patient with the data recorded.

A strict selection of the cases was done, no critically
il patients were selected (chest pain, breathlessness,
dizziness, etc) while stable patients over 18 years old
(sore throat, cold, otitis, conjunctivitis, etc) were included.
Patients who knew their location, who were lodged in
a hotel, were Spanish, or patients who did not use the
WhatsApp application were also excluded. A total of 515
patients were eligible; if they knew their location, they
were excluded (Figure 1).

Figure 1: Trial Flow.

515 patients who called
for medical help during
the study

Patients who did not
know their localization
(n=63)

Excluded (n=452)
Refused to part (n=2)

Accepted to participate
(G

STUDY POPULATION
oral consent
(n=61)

They were then asked to participate and gave oral
consent. All included patients were asked to send us
their location using GIS and also the directions to arrive
at the place where they were. With the information
obtained, two vehicles were simultaneously dispatched
to the patient; “vehicle A” used the GIS data and “vehicle
B” used the directions given by the patient, each vehicle
was driven by a different GP, they both had the same
working time on the island.

To avoid bias, both of the vehicles were parked in the
same garage (one on the side of the other), both of
the same brand (Nissan Micra) and date of production
(2014). The mileage of each of the vehicles was written
down every time before the car was dispatched and time
began to be measured after the two GPs (working both
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in the same clinic and they were also the drivers for the
study) were seated in the cars ready to go, and a helper
activated the mobile’s timing at the same time and gave
it to both drivers.

Both of the drivers were instructed on the way of driving
(normal, without exceeding speed limits, or in a hurry
to save time), as well as, that they had to stop the
chronometer when arriving at the address (not when
parking or when entering the patients’ house) and write it
down in a special blanket given (Figure 2).

Figure 2: Project process.
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The WhatsApp application was selected among many
other applications because it is widely used in all of
Europe'. The app is simple to use and has an end-to-
end encryption protocol that prevents any external party
from having access to the messages, furthermore, only
the location was sent via this application (WhatsApp),
no other patient data was sent through this system. The
rest of the data were obtained during the consultation
with the patient. The only person to have access to
the messages is the receiver as only the recipient and
the sender have the special key needed to unlock and
read the message'. Its usage is very easy, clicking over
the “paperclip” icon and then selecting “my ubication”
(see figure 3). The usage of this app is even able to
reduce the response time in new communication and its
efficiency in its use during the consultation, relaying quick
information during clinical communication'®.

Figure 3: How to send your ubication using WhatsApp®.

Documento Sala Galeria

Statistical analyses

This study was a prospective observational control study
using two vehicles. The main outcome was to measure
the response time from two different approaches.

The difference between the two groups of vehicles (A
and B) was described via descriptive statistics and a
graph of mean and confidence intervals. Student's T for
paired data was used for the primary outcome. We used
free statistical software R 3.4.0 and WinBUGS 1.4 for
the inference.

Results

The average age of all the 515 patients was 30 years
old, with-a mean of 56,6 years and a mode of 43. A total
of 463 patients came from Europe and 52 (10%) came
from countries out of the EU (Morocco, South Africa,
Argentina, Russia, US, India, Ukraine, Saudi Arabia and
Canada). Out of the 63 patients not knowing their location
Table 01 shows that 28 patients were women (0,46) and
33 men (0,54), their age varied from 25 years to 78 years
old with an age mean of 56,6 (SD: 12,86). The patients
who did not know their location did not differ with regard
to the home country. Overall, 80,3% came from Europe
and everybody spoke English at an intermediate level.

AT range of vehicle A was between 4 and 40 minutes
with a mean of 19,98 (SD: 8,1) and the range of vehicle
B was between 3 and 49 minutes with a mean of 27,98
(SD: 10,21). AT of vehicle B was 8,02 minutes longer
than vehicle A (see table 02).

This 8-minute difference between both of the vehicles
and considering the SD of 8 minutes would result in a
95% confidence interval of around 16 minutes. We have
to take into consideration that this may be due to long
journeys to rural areas, the lack of knowledge of the
patients of the area in which they are located or the road
to reach their respective homes, and finally the reduced
sample size.

Discussion

According to our knowledge, this is the first study to look
into the impact of GIS on arrival time in OOH. There are
data available in relation to urgent calls in the Ibiza area
- average waiting time (061 — IBSalut)'®, with an arrival
time of around 9 minutes which is considered adequate;
However, the intention of this study is to assess whether
it is feasible to reduce the arrival time for patient care
(especially tourists with little command of the local
language or English) and that it can be extrapolated to
other geographical areas.
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Our results show a significant reduction in arrival time of
GPs in OOH using GIS, with a mean of 8 minutes and that
many of the patients who participated were people over 25
years old (mean of 57 years old) resulting interesting that
these older patients have also access to the internet and a
smartphone but probably are no so trained on its use'” '8,

These results can present a pleasing alternative to the
suboptimal use of OOH-GP? reducing both the driving
time as well as the waiting time of the patient. Can also
avoid the misunderstanding of an address due to the
lack of language proficiency (tourists and migrants). That
is the reason why our study was conducted between
May and October for being the season (summer) with
the highest influx of tourists in Ibiza, many renting Villas
or apartments without knowing the precise address once
living there.

Several limitations must be mentioned. Our study had

some selection biases at baseline, which may decrease
the total population generalization. Only patients who

Table I: Description of patient's characteristics.

min mean max
Age 25 years 56,6 years 78 years
(youngest) (SD 12,86) (oldest)
Gender:
Male 33 (564,1%)
Female 28 (45,9%)
Nationality: Percentages
United Kingdom 16 (26,2%)
Germany 7 (11,5%)
France 6 (9,8%)
Argentina, Russia, 4 (6,6%) per country: 12 (19,8%)
Holland (each)

3 (4,9%) per country: 6 (9,8%)
2 (3,3%) per country: 8 (13,2%)

Italy, Belgium (each)

South Africa, Poland,
Sweden, Norway (each)
Ukraine, Morocco,

Austria, Wales,

United States, Ireland (each)

1 (1,6%) per country: 6 (9,8%)

Patient complaints

Nausea 16 (26,2%)
Cough 14 (28,0%)
Otitis 7 (11,5%)
Pharyngitis 7 (11,5%)
Skin related 7 (11,5%)
Muscle contracture 3 (4,9%)
Viremia 3 (4,9%)
Conjunctivitis 1(1,6%)
Vaginitis 1(1,6%)
Advice 1(1,6%)
Prescriptions 1(1,6%)

Table II: Descriptive vehicles and patient characteristics.

Mean Coefficient = Percentile Percentile Percentile
of variation 5 (p5) 50 (p50) 95 (p95)
Patients age 56,6 0,23 87 585 77
Vehicle A 19,98 0,41 5 21 30
(seconds)
Vehicle B 27,98 0,36 7 28 42
(seconds)
Difference 8 0,45 2 8 14
(seconds)

called to our clinic were included (mostly only tourists)
also patients without a smartphone or internet access
mobile were excluded. Another limitation was that the
development of the project took place during the summer
period (due to the extra influx of tourists). Patients with
an acute problem or emergency were also ruled out
and maybe the inclusion of them could show a different
result. The use of 61 patients to develop the study could
be a not significant number of patients, but we consider
it as a pilot to future research. The usage of WhatsApp
as GIS could be not the most accurate but it is also the
most universal and could serve as a starting point for a
more complete assessment (using another application or
location system).

We can precise that the use of WhatsApp (or other
instant messaging application with the possibility of GIS)
could be very useful for medical teams’ coordination
because it can show actual patients localization letting
the medical team arrive as fast as possible with the
fastest route available. Moreover, using e-Copermnicus
data’” the impact of economic resources savings in the
EU could be around 467 000 hours with its equivalent in
money provisions.

Conclusion

Our results show that it would be interesting to develop a
strategy to reduce the time interval between the medical
call and the arrival of help. This would contribute to the
conseguent saving of resources (money and time), as
well as, with the greater satisfaction of the patient. In
addition, it must be considered that the delays could be
dangerous especially to critically ill patients.

Reducing the AT will offer the possibility of fast in-field-
treatment, as well as, the prearrival notification of the
medical problem to the hospital or clinic which will
save more time to prepare, even with the mean arrival
time avoiding the triage barrier that personal from the
ambulance can sometimes become'®. Further studies are
warranted to survey GIS in the GP out-of-hours service.
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Abstract

Introduction: Coronavirus is one of the main pathogens and since common coronary therapies such as hydroxychloroquine are often
symptomatic, the use of traditional medicine herbs is one of the ways to obtain new drugs. The aim of this study was to evaluate the effect
of Thyme, Anethum graveolens, Ajwain and Honey in the treatment of corona virus disease (Covid 19)

Methods: Double-blind randomized clinical trial, with a control group with a sample size of 60 people in patients with a diagnosis of Quid-
19 referred to the Tehran Punak Health  Center from the beginning of January 2016, patients in the placebo group received treatment in
addition to standard treatment (5 g every 6 hours). The results were assessed using SPSS software.

Findings: There was no significant difference in the baseline data of sex, age, height, weight, past medical history, initial symptoms,
disease diagnosis, and medication between the patients diagnosed with and suspected to have COVID-19 among the three treatment
groups (P>0.05). Fever, diarrhea, shortness of breath and body aches and fatigue in people who used the herbal composition (Thyme,
Anethum graveolens, Ajwain and Honey) had a significant reduction on 14" day.

Conclusion: Since the nature of the herbal composition used is hot and dry, is combined with honey and it can be effective in reducing
the cold of cold organs. Also, Thyme, Anethum graveolens, Ajwain and honey have antioxidant and anti-inflammatory, analgesic and
effective effects. They are used to treat infections. It is evident in patients with coronavirus because of the high levels of white blood cells
and chemokines.

Keywords: Thyme, anethum graveolens, ajwain, honey, covid19.

Resumen

Introduccidn: El coronavirus es uno de los principales patdgenos y dado que las terapias coronarias comunes, como la hidroxi-
cloroguina, a menudo son sintomaticas, el uso de hierbas medicinales tradicionales es una de las formas de obtener nuevos
medicamentos. El objetivo de este estudio fue evaluar el efecto de Thyme, Anethum graveolens, Ajwain y Honey en el tratamiento
de la enfermedad por coronavirus (Covid 19)

Meétodos: Ensayo clinico aleatorizado doble ciego, con un grupo control con un tamafio de muestra de 60 personas en pacientes
con diagnostico de Quid-19 remitidos al Centro de Salud de Teheran Punak desde principios de enero de 2016, los pacientes del
grupo placebo recibieron tratamiento ademas del tratamiento estandar (5 g cada 6 horas). Los resultados se evaluaron mediante
el software SPSS.

Hallazgos: No hubo diferencias significativas en los datos iniciales de sexo, edad, altura, peso, historial médico anterior, sintomas
iniciales, diagnostico de la enfermedad y medicacion entre los pacientes diagnosticados y con sospecha de tener COVID-19
entre los tres grupos de tratamiento (P> 0,08). La fiebre, la diarrea, la dificultad para respirar y los dolores corporales v la fatiga en
las personas que usaron la composicion a base de hierbas (tomillo, Anethum graveolens, Ajwain y miel) tuvieron una reduccion
significativa el dia 14.

Conclusion: Dado que la naturaleza de la composicion herbal utilizada es caliente y seca, se combina con miel y puede ser eficaz
para reducir el frio de los érganos frios. Ademés, el tomillo, el Anethum graveolens, el ajwain y la miel tienen efectos antioxidantes
y antiinflamatorios, analgésicos v eficaces. Se utilizan para tratar infecciones. Es evidente en pacientes con coronavirus debido a
los altos niveles de glébulos blancos y guimiocinas.

Palabras clave: Tomillo, anethum graveolens, ajwain, miel, covid19.
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Introduction

Corona is a single-stranded RNA virus found in other
animals including pigs in 2014 which has caused diarrhea,
dehydration and even death in animals. Subsequently,
the latest and most recent coronavirus appeared on
January 30 in Wuhan, China, which the World Health
Organization called Covid 19 (Cronavirus 2019). The
Covid virus can be transmitted from animal to human
and from human to human through mucous secretions
(sneezing and coughing) or physical contact. Common
symptoms of this virus are cough, sore throat, fever and
chills, and sometimes gastrointestinal symptoms and
loss of sense of smell and taste, diarrhea and acute
respiratory symptoms. In addition, coronaviruses also
cause shingles infection'. Common therapies, including
hydroxychloroquine, — chloroquine, and amiodarone,
are often used to treat symptoms. On the other hand,
diseases that have occurred throughout history have
much in common (such as cholera), which reminds
people of their experiences so that they do not fall prey
to the repetition of history.

Cholera has kiled humans for many years about a
century while fighting and controlling cholera with the
simple principles of which society was unaware at the
time. The weather is found. It is caused by Vibrio Cholera,
which is the worst epidemic?. The disease has become
a pandemic over and over again in the past, and it took
years for humans to control cholera. After cholera, human
life changed dramatically®. This could be the starting point
for changing the eating behaviors of East Asians and
even Be the people of the world*®. The outbreak of this
disease caused a lot of research in different countries. In
this regard, medicinal plants have also been considered
by researchers.

Using traditional medicine herbs is one of the ways to
get new medicines. But systematic search for the active
ingredients of these plants on all diseases is very long.
Therefore, relying on indigenous teachings is one of the
most accepted strategies in the world in the discovery,
application and research of medicinal plants. Traditional
Iranian medicine is one of the ancient foundations of
medicine and contains valuable information in the use of
plants in treatment. Among these medicinal plants, we can
mention Thyme, Anethum graveolens, Ajwain and honey.

Thyme

Thyme belongs to the Labiatae family and is widely
distributed in Iran, Afghanistan and Pakistan. Thyme
is useful and invigorating for strengthening the nerves,
treating depression, fatigue and insomnia. This plant has
antimicrobial, antibacterial, antifungal and anti-parasitic
properties and has anti-diarrheal properties.  Also,
the drug is used in traditional medicine as a mucus in

bronchitis and other diseases of the respiratory system
is used and in terms of scientific anti-inflammatory
properties, antioxidant, analgesic, anti-rheumatic,
anti-worm, —anti-oxidant, anti-spasmodic  properties
antidiarrheal and Anticonvulsants®, On the other hand,
thymol, which is the active ingredient of thyme, due to
its antiseptic effect can appear in intestinal diseases or
its disinfection in spontaneous poisoning due to intestinal
infection, dysentery and cholera with a beneficial effect’.

Ammi Trachyspermum (Ajwain)

The scientific name of this plant is Ammi Trachyspermum
from the genus Parsley (Umbelliferag). It is an
herbaceous, annual, hairless plant with a height of 30
to 90 cm that goes by car in the eastern regions of
India, Iran and Egypt. They have been used in traditional
Iranian medicine for thousands of years. The fruits are
small, oval and yellow in color and have a smell similar
to the smell of thymol which is the medicinal part of
this plant. Antiemetic, expectorant and topically used in
the treatment of rheumatic pain®. Broncho dialysis and
analgesic effects for copticum C was shown. Therapeutic
effects of this plant in gastrointestinal disorders such as
reflux, cough, abdominal tumors, abdominal pain and
bloating and Helicobacter pylori have been seen and
also has a therapeutic effect on skin, neurological and
urinary diseases of the genitals, diuretics, anti-flatulence
and anti-worm has been proven®1°,

It is also an invigorating, tonic, stimulant and
windbreaker'".  Ammi  Trachyspermum also  has
antimicrobial activity on standard strains of infection and
food poisoning in vitro. It is because of components
such as Thymol, Cymene, Pinene-l, v-Trepinene
and Sabinene'". Pandi and etal have shown effect of
Antibacterial of Ammi Trachyspermum extract on bacteria
such as Streptococcus Staphylococcus ‘haemolyticus’
Corynebacterium diphtheria ‘aureus Escherichia, Proteus
vulgaris ‘Klebsiella coli™.

Anethum graveolens

It is a Mediterranean plant that grows as a vegetable
in all parts of the world. Anethum graveolens has long
been used as a medicinal plant to treat headaches,
vascular diseases. D-Caron and D-Flandron are the
most important chemical compounds in the vegetative
body and Karun and Limonen are the most important
chemical compounds in the seeds of this plant. Karun
and limonene have analgesic, anti-inflammatory and
antioxidant properties that stabilize liver cell membranes
and reduce the release of enzymes into the blood.
Anethum graveolens seed extract has a protective effect
on gastric mucosa due to its flavonoid compounds.
Anethum graveolens essence also has an antimicrobial
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effect which is due to the presence of Karun substance.
This plant increases breast milk and the resulting milk has
anti-colic properties in infants. It is not recommended
for hot-tempered people and pregnant women. Seed
extract has a protective effect on gastric mucosa due
to its flavonoid compounds. Anethum graveolens
essence also has an antimicrobial effect which is due to
the presence of Karun substance. This plant increases
breast milk and the resulting milk has anti-colic properties
ininfants. It is not recommended for hot-tempered people
and pregnant women'®,

Honey

Honey is the main and most widespread product of
bees which is prepared from the digestive processing
of nectar flowered and stored in honeycomb cells. In
general, honey is marketed because it is nutritious. In
ancient times it was used as a topical treatment, while
in recent years it has been introduced as an adjunct and
clinical medicine'.

Due to pollen grains and ascorbic acid, Vitamin B is
present in small amounts in honey'®. On the other hand,
honey has anti-inflammatory activity (flavonoid content,
etc.) inhibits the release of pro-inflammatory agents
and has activity. It is an antioxidant that phenols are
the most important antioxidant elements of honey and
the composition of phenols is very different based on
plant origin. Honey is expected to show a wide range of
antioxidant power'®,

Laboratory evaluations also show that a wide range of
pathogenic microorganisms effective in wound infection
are inhibited by honey'’. Causes of antibacterial activity
of honey are: Its weight is water. 2. Acidity: The pH of
honey varies between 3.2 to 4.5 which is a deterrent
to many animal pathogens. 3. Hydrogen peroxide: An
enzyme called glucose oxidase enters the nectar from
the pharyngeal glands of bees, which by acting on
glucose leads to the production of glucuronic acid and
hydrogen peroxide'®.

One of the important reasons for selecting these plants
in this study is their frequency due to their naiveness and
easy access to these plant resources and the fact that
no study has been done on the composition of these
plants to improve coronary symptoms'®, Their medicinal
properties are mentioned Jorjani medical book.

Methods

Double-blind  randomized clinical trial with a control
group with a sample size of 60 patients in patients with
a diagnosis of Quid-19 referred to the Tehran Punak

Health Center from the beginning of January 2016
were assessed. Witnesses were divided. To prepare
the target drug, 500 g of thyme powder with 500 g of
Ajwain powder, 500 g of Anethum graveolens powder
and 4.5 kg of honey were combined and the ingredients
were carefully mixed and gently stired to create a
uniform composition and the product The final is an oral
concoction that was stored in suitable 150 g cans and
packaged as medicine. To prepare the placebo, 3000
grams of starch powder with 3000 grams of sugar syrup
were mixed well and with natural and authorized color,
it was completely similar to the main medicine and then
it was packed in 1560-gram packages. In addition to
standard treatment, patients in the case group received 5
g of the target drug every 6 hours, and the control group
received standard treatments with placebo (5 g every 6
hours). The diagnostic test was evaluated on the first and
last day of the study, and the following symptoms were
evaluated: fever, diarrhea, nausea, body aches, fatigue,
loss of appetite, shortness of breath, cough, ESR, CRP
leukopenia, respiratory rate, CT Chest scan. The results
were assessed using SPSS software.

Findings

There was no significant difference in the baseline data
of sex, age, height, weight, past medical history, initial
symptoms, disease diagnosis, and medication between
the patients diagnosed with and suspected to have
COVID-19 among two groups (P > 0.05).

The following were reported by examining the clinical
symptoms in patients: fever (p <0.292), diarrhea (p
<0.0358), nausea (p <0.592), body aches (p <0.284),
fatigue (p <0.118), loss of appetite (p <0.754), shortness
of breath (p <0.037), cough (p <0.602), high ESR (p
<0.787), CRP positive (p <0.069), leukopenia (p <0.774),
number of breaths per minute (p <0.292) , Abnormal CT
(p <0.598).

Conclusion

In conclusion, the effect of Thyme, Anethum graveolens,
Ajwain and Honey in the treatment of coronavirus (Covid
19) referred to Punak Health Center in Tehran has been
investigated. Fever, diarrhea, shortness of breath and
body aches and fatigue in people who used the herbal
composition (Thyme, Anethum graveolens, Ajwain and
Honey) had a significant reduction on day 14. Also, from
the perspective of traditional medicine, people in old age
(from the age of 60 to the end of life) when the main
heat and humidity in this period has reached its minimum
due to analysis during the previous period of life (2)
their temperament is colder and due to poor digestion,
Abnormal and unnaturally deadly moisture is produced
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between the body parts of this group of people (3) and
the temperament in one of the four age periods of those
who have equal warmth and cold in them and have
high humidity, i.e. hot and cold temperament, moisture
prevails, such people are often early. They also become
infected®, Such people are more likely to develop
infectious fevers in the first place?!. Statistics also show
that the incidence of coronary heart disease is higher in
people with a cold temper, so that in Italy, until May 21, in
the age range of 60-89 years, men died 63.9% of the total
cases. Since the nature of the herbal composition used
is hot and dry, combined with honey can be effective in
reducing the cold of cold organs. On the other hand, the
results of a study conducted by Shahabi et al. Show that
the tendency of cytokine pattern in cold temperament
is less towards Th2 than in hot temperament, which is
consistent with the warm and dry nature of the studied
plant composition .#?

On the other hand, Thyme, Anethum graveolens, Ajwain
and Honey have antioxidant and anti-inflammatory
effects, analgesics and are effective in treating
infections?®®. Involvement of cells is due to the activity of
the innate immune system and is acquired (the virus is
evident in patients with coronavirus, so the reduction in
fever and diarrhea in patients undergoing treatment can
probably be attributed to this. On the other hand, in a
study, a significant inhibitory effect of thyme on herpes
simplex virus type one (HSV-1) was reported (60) which
is consistent with the present study. Ajwain is also known
as thymol (42-41%), gamma-terpene and paracetamal
for the treatment of infections, bloating, headache and
wound healing fungal infections, bacterial infections and
as an anthistamine®. Two polyphenolic compounds
called Rosmarinus and caffeic acid have been identified as
potent antioxidants for Ajwain?®, H et al. demonstrated the
antibacterial effect of Ajwain essence on Staphylococcus
aureus, Escherichia coli, Streptococcus hemovaliticus,
Corynebacterium diphtheria, Proteus wvulgaris  and
Klebsiella by agar and halo propagation. The results of in
vitro studies showed that the extract extracted from the
medicinal plant Xenia has antimicrobial activity against
Staphylococcus aureus, Bacillus cereus and Escherichia
coli which can be used as a suitable alternative in the
production of new herbal medicines with minimal side
effects due to non-chemical and to be used against the
above bacteria®®,

The analgesic, anti-inflasmatory, antimicrobial and
antioxidant properties that stabilize liver cell membranes
and reduce the release of enzymes into the blood have
also been attributed to the most important chemical
compounds in Anethum graveolens seeds, Karun and
Limonin. On the other hand, phenols in honey which
are the most important antioxidant elements of honey
(flavonoid content, etc.) play a role in anti-inflammatory
activity and inhibit the release of pro-inflammatory agents.
On the other hand, laboratory evaluations show that a
wide range of Pathogenic microorganisms are effective in
inhibiting wound infection by honey?’. It varies from 3.5 to
4.5 which is inhibitory for many animal pathogens.

On the other hand, thymol in women due to its antiseptic
effect, can appear in intestinal diseases or its disinfection
in spontaneous poisoning due to intestinal infection,
dysentery and cholera with a beneficial effect. Cholera
is consistent with this issue. Anethum graveolens seed
extract also has a protective effect on the gastric mucosa
due to its flavonoid compounds which may have been
effective in improving the diarrhea of a person with
coronary heart disease. In one study, when thyme oil was
fed to a rabbit or injected into its muscles, it lowered blood
pressure in the arteries while accelerating regular heart
contraction, and at higher doses increased respiration
rate. When 5% salt solution was injected into the cat's
veins as an emulsion, thyme oil increased respiration
volume and decreased blood pressure®®,

Clinical signs Group Day 14 P-value
Fever Placebo 14 0.292
16
Medicine 10
20
Diarrhea Placebo 16 0.035
14
Medicine 8
22
Nausea Placebo 18 0.592
12
Medicine 20
10
Body pain Placebo 13 0.284
17
Medicine g
21
Fatigue Placebo 16 0.118
14
Medicine 10
20
Loss of appetite Placebo 24 0.754
6
Medicine 23
7
Shortness Placebo 17 0.037
of breath 13
Medicine 9
21
Cough Placebo 18 0.602
12
Medicine 16
14
ESR high Placebo 19 0.787
11
Medicine 20
10
CRP positive Placebo 17 0.069
13
Medicine 10
20
Leukopenia Placebo 8 0.774
22
Medicine 9
21
Number of Placebo 14 0.292
breaths 16
per minute Medicine 10
20
CT abnormal Placebo 19 0.598
11
Medicine 17
13
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In the present study, improvement of dyspnea was
reported in patients consuming the plant composition
which can be attributed to the effect of thyme on
bronchitis, pertussis and inflammation of the mucous
membrane secreted from the upper respiratory tract
and can be attributed to the presence of thymol in the
plant. In 2012, Taherian et al. stated that the effect of
hanging pain relief is due to the presence of phenolic
monoterpenes of thymol and carvacrol in the plant.

The thyme includes carvacrol, tannins, Flonoeid,
saponins and bitter substances is also an integral part
of these flavonoids inhibitor of cyclooxygenase inhibiting
the production of prostaglandins in the body and
causing pain and mediators in the body?°. Ajwain also
contains several compounds such as monoterpenes,
tranoidohalophalanoids ~ which  phalloidins  inhibit
phospholipase, lipoxins and  cyclooxygenase which
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Abstract

Introduction: Oral health is an important aspect of a child’s overall health. Children who have high levels of caries experience in
their primary teeth are more prone to developing caries in their permanent teeth. Many surveys around the world show moderate
to high caries experience among preschool children. One main factor in caries development is sugar consumption. Although some
previous studies have shown low correlation between caries experience and consumption of sweets, most studies have shown
that there is a significant correlation between these variables.

Objectives: This study aimed to determine the level of caries experience and level of caries risk from sugar consumption among
preschool children. The relationship between caries experience and caries risk was also determined.

Methods: The "dmf” index and the 24 hour diet recall for scoring sweets were used in gathering data.

Results: A very high percentage of the children examined (96.77%) had dental caries. Only two children (3.23 %) were caries free.
The overall mean dmf score of the children is 8.98 which means that on the average, 45% or each child's primary teeth had caries
experience. This is further interpreted as moderate caries experience among the preschool children examined. The mean sweet
score of the children is 6.43 which is interpreted as moderate caries risk. Based on the responses in the 24 hour recall, most
parents give or allow their children to eat snack foods with refined sugar.

Conclusions: There is a moderate positive correlation between caries experience and caries risk from sugar intake. At an early
age, these children already experienced dental caries. If their teeth with dental caries are left untreated, this could lead to the
early loss of their primary teeth. The children frequently consume sweets within a day. This practice contributes to the risk of caries
development among the children. Children with a higher risk from sugar or sweet intake have higher occurrence of dental caries.

Keywords: Dental caries, dental caries susceptibility, caries check.

Resumen

Introduccion: La salud bucodental es un aspecto importante de la salud general del nifio. Los nifios que tienen altos niveles
de experiencia de caries en sus dientes primarios son mas propensos a desarrollar caries en sus dientes permanentes. Muchos
estudios realizados en todo el mundo muestran una experiencia de caries de moderada a alta entre los nifios en edad preescolar.
Un factor principal en el desarrollo de la caries es el consumo de azdcar. Aunque algunos estudios anteriores han mostrado una
baja correlacion entre la experiencia de caries y el consumo de dulces, la mayorfa de los estudios han demostrado que existe una
correlacion significativa entre estas variables.

Objetivos: Este estudio tenia como objetivo determinar el nivel de experiencia de caries y el nivel de riesgo de caries por el consumo
de azlcar entre los nifios preescolares. También se determind la relacion entre la experiencia de caries vy el riesgo de caries.
Metodologia: Para la recogida de datos se utilizo el indice “dmf” y el recuerdo de la dieta de 24 horas para puntuar los dulces.
Resultados: Un porcentaje muy elevado de los nifios examinados (96,77%) tenia caries dental. Solo dos nifios (3,23%) no
tenian caries. La puntuacion media global del dmf de los nifios es de 8,98, lo que significa que, por término medio, el 45% de los
dientes primarios de cada nifio tenia experiencia de caries. Esto se interpreta como una experiencia de caries moderada entre los
ninos preescolares examinados. La puntuacion media de dulzura de los nifios es de 6,43, lo que se interpreta como un riesgo
moderado de caries. En base a las respuestas en el recuerdo de 24 horas, la mayoria de los padres dan o permiten a sus hijos
comer bocadillos con azlcar refinado.

Conclusiones: Existe una correlacion positiva moderada entre la experiencia de caries y el riesgo de caries por la ingesta de
azlicar. A una edad temprana, estos nifios ya han experimentado la caries dental. Si sus dientes con caries no se tratan, esto
podria conducir a la pérdida temprana de sus dientes primarios. Los nifios consumen frecuentemente dulces en el dia. Esta
préactica contribuye al riesgo de desarrollo de caries entre los nifios. Los nifios con mayor riesgo por la ingesta de azlcar o dulces
tienen mayor incidencia de caries dental.

Palabras clave: Caries dental, susceptibilidad caries dental, revision de caries.
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Introduction

Based on previous surveys, dental caries is still the most
prevalent dental disease. In a global study, it was found that
among the oral diseases that affected at least 3.58 billion
people around the world, caries of the permanent teeth is
the most prevalent. Also, 486 million children have carious
primary teeth'. In the 2015 national dental epidemiology
survey in England, 25% of 5 year old chidren had
experienced tooth decay, having an average of 3 to 4 teeth
affected?. In a study among preschool children of Western
Maharashtra, a high prevalence of caries was noted?.
Another study also found high caries experience among
preschool children®. In a province in the Philippines, the
children in the selected day care centers manifest severe
early childhood caries®. Children who have toothache or
who need treatment may have to be absent from school
and parents may also have to take time off work to take their
children to a dentist or to hospital. Oral health is therefore
an important aspect of a child's overall health status and
of their school readiness. Children who have high levels of
disease in primary teeth have an increased risk of disease
in their permanent teeth. If treated, these teeth will require
long term maintenance throughout life?.

Oral health is an important part of overall health. Early
childhood caries is a health problem throughout the
population that poses a significant health burden
in specific at-risk communities®. Dental caries is a
multifactorial disease. One factor that plays a big role in
caries development is sugar intake. Sugars in food and
drinks play a major role in the development of dental
caries. Bacteria within the plague use the sugar as energy
and release acid as a waste product, which gradually
dissolves the enamel in the teeth’. In a previous study, a
significant finding showed that children who had sugar at
least three times a day had higher Decayed, Missing, and
Filled Teeth (DMFT) scores than those did not®. Dietary free
sugars are the most important risk factor for dental caries®.
The impact of fruit, vegetables, and grains on mechanical
stimulation of salivary flow helps mitigate the potential risk
of the sugars. Sugars other than these intrinsic natural
sugars are classified by WHO as free sugars which
include all monosaccharides and disaccharides added
to foods by manufacturer, cook, or consumer plus those
sugars naturally present in honey, syrups, and fruit juices
and concentrates. Itis the intake of free sugars that should
be restricted for health reasons’®,

This study aimed to determine the relationship between
caries experience and caries risk from sugar consumption
of preschool children. The results of this study can be
utilized as basis for planning caries control and oral health
education programs for preschool children.

Methodology

Atotal of 62 preschool children were included in the study.

The study was conducted in two daycare centers in two
communities in the Philippines during the first quarter of
2018. The authorities in the community approved the
conduct of the study. Informed consent was obtained
from the parents of the children. Coding was used to
protect the identity of the children and their parents. Only
the parents who volunteered and the children who willingly
underwent examination of their teeth were included. The
decayed, missing and filled teeth (dmf) index for primary
teeth was used to determine the level of caries experience.
The 24-hour recall questionnaire which was answered by
the parent was used to determine the level of caries risk
from sugar consumption. Mean and percentage was
used to describe the caries experience and caries risk
while the Pearson product moment correlation was used
to determine the strength of the relationship between the
two variables in the study.

Results and discussion

The level of caries experience of the preschool children is
presented in figure 1

Figure 1: Caries Experience of the Preschool Children.
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Avery high percentage of the children examined (96.77%)
had dental caries. Only two children (3.23 %) were caries
free. The ranking of the levels is as follows: 35.48% of the
childrenhad high caries experience; 27.42% had moderate
caries experience; 20.97% had low caries experience;
12.90% had very high caries experience; and 3.23% had
no caries experience. The overall mean dmf score of the
children is 8.98 which means that on the average, 45% or
each child’s primary teeth had caries experience. This is
further interpreted as moderate overall caries experience
among the preschool children examined. This implies that
at an early age, these children already experienced dental
caries. If their teeth with dental caries are left untreated,
this could lead to the early loss of their primary teeth. The
caries experience of the children in this study is higher
compared to previous studies: 59.3% in Kerala''; 47.29%
in Eastern India'?; and 25% of 5-year olds in England?. On
the other hand, the result of this study is not far from the
87.5% in Western Maharashtra®. In a previous study in
the Philippines, 94.13% of the children had dental caries®,
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which is very close to the finding of this study which is
96.77%. This proves that there is really a high prevalence
of dental caries among preschool children in the country.
The mean dmf score of 8.98 in this study is just a little
higher than the mean dmf of 8.86 in the study of Atienza,
Austria, and Navarro®,

The level of caries risk of the preschool children is
presented in figure 2,

Figure 2: Caries Risk of the Preschool Children.
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The mean sweet score of the children is 6.43 which is
interpreted as moderate caries risk. This means that the
children frequently consume sweets within a day. This
practice contributes to the risk of caries development
among the children. Based on the responses in the
24 hour recall, most parents give or allow their children
to eat snack foods with refined sugar. In relation to the
findings of this studly, Iftikhar, Zafar, and Kalar also found
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Abstract

Introduction: Use of vein patterns for biometric recognition is being seen as an efficient identification method because of hygiene
and security reasons.

Methods: Several methods and techniques based on traditional computer vision and deep learning for palm and dorsal hand vein
recognition have been developed in last 10 years, however, still, the commercialization of vein recognition is very limited.

Results: The deep learning methods have shown significantly better performance over traditional vein apperception techniques
predicated on computer vision.

Conclusion: This paper presents a comparative study of methods and techniques used along with their merits and demerits in last
10 years for palm and dorsal hand vein.

Keywords: Vein biometrics, vein patterns, pattern recognition, computer vision, deep learning, CNN, NIR.

Resumen

Antecedentes: El uso de patrones venosos para el reconocimiento biométrico se considera un método de identificacion eficaz
por razones de higiene y seguridad.

Material y métodos: En los Ultimos 10 afos se han desarrollado varios métodos y técnicas basados en la vision tradicional por
computadora y el aprendizaje profundo para el reconocimiento de las venas de la palma de la mano y dorsal, sin embargo, ain
asi, la comercializacion del reconocimiento de las venas es muy limitada.

Conclusiones: Este articulo presenta un estudio comparativo de los métodos y técnicas utilizados junto con sus méritos y
deméritos en los Ultimos 10 afios para la palma y la vena dorsal de la mano.

Palabras clave: biometria de venas, patrones de venas, reconocimiento de patrones, vision por computadora, aprendizaje pro-
fundo, CNN, NIR.
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Introduction

The effectiveness of a vein recognition method depends
upon theoretical analysis, security, reliability, etc. the vein
recognition in contrast to other physiological traits like
a fingerprint, palm-print, face recognition, etc. is much
secure as the vein patterns are underneath the skin
and it is very difficult to capture them without apprising
a person especially a finger and palm veins. However,
the dorsal hand vein and face veins can be captured
from a distance using a far-infrared sensor as the face
and lower part of the hand are open most of the time at
public places.

The notion of vein recognition has initiated from medical
imaging. Many times, the medical practitioners need
Venepuncture as an important diagnosis process for vein
locating in infants and obese persons. Also, for coloured
skin patients, it is still a difficult task even for skilled
practitioners. To deal with such cases, different infrared
vein finders have been used and commercially available
for vein pattern acquisition for research purposes.
Different vein finders have been used in medical institutes
and hospitals to detect the veins to inject the drugs®.
Figure 1 shows the use of a vein finder in the medical
field and a vein images of dorsal hand.

Figure 1: : (a) Venipuncture using Vein Finder (b) Dorsal hand Vein image.
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As the time passed, the medical scientist observed that
the vein patterns are unique for every person. Later, it
was observed that vein patterns are also different even
in twins®. Several researchers were then encouraged
to study vein patterns as biometric recognition. Several
methods and techniques based on traditional computer
vigion®1314.20.212829.8457 \werg developed and enhanced
over the years.

! -
¥

¥
(a)

General Framework
for Vein Recognition

This review of palm and dorsal hand vein recognition
technigues and methods includes traditional computer

vision (conventional system) and deep learning both.
The need and size of the dataset decides the method
and technology adapted. If it is a vein based attendance
system in an office, then a template based matching
system is sufficient as it is easy and simple to implement
up to few hundreds or thousands persons to monitor.
But, if itis a huge system contains lakhs or million persons
like AADHAR or a banking system for user authentication
using template based vein pattern matching is much
inconvenient and the best solution is deep learming.

Conventional or Computer Vision based Vein
Recognition

Image classification began with a non-training based
system, also known as traditional computer vision
or conventional methods that use the traditional way
of feature extraction in conjunction with digital image
processing to classify objects. Traditional computer
vision uses feature descriptors such as minutiae-based
matching, scale-invariant feature transform (SIFT)¥,
speed up robust features (SURF)®, binary robust
independent elementary features (BRIEF)?', local binary
patterns (LBP)®?, etc. Unlike traditional computer vision,
deep leaming uses deep neural networks for object
detection and classification.

Conventional palm and dorsal hand vein recognition
methods are less robust to noise and misalignment-
problem than the deep learning approaches. The image
pre-processing methods are conventionally applied to
make fast the feature extraction process and matching
to surmount the verbalized quandaries. However, various
traditional vein recognition methods are developed
achieving noteworthy development.

The methods for vein recognition, based on traditional
computer vision use the concepts of digital image
processing for feature extraction and matching. The
very common and effective methods under traditional
computer vision are SIFT, SURF, LBP, BRIEF, etc. The
major drawback of these methods is that it is very difficult
for them to handle a large amount of data because
the features are extracted manually and one-to-one
matching is performed. Therefore, it is a manual and
very time consuming manual process. The solution to
overcome this problem is to adapt the training based
system popularly known as deep learming.

Deep Learning based Vein Recognition

Some deep leaming techniques like SVM and CNN, etc.
are applied for extracting the feature from vein images
and match the biometric features for human identification.
These techniques are already verified to be efficient for
extraction of features, matching those features, and
improving the performance of a vein recognition method.
Most of the vein recognition methods, deep learming
classifiers are applied as matching step?’. However,
traditional vein recognition approaches apply Euclidian
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distance calculation for matching purposes®’.

The training based systems use light®® and deep
convolution neural networks (CNNs) to build models
that can predict the classes more accurately®, The
deep CNNs use filters (also known as kernels) to extract
the features from images constituting a class. Once
the model is trained with good validation accuracy and
minimum losses, it predicts the classes very fast and
efficiently. The major drawbacks of deep learning models
include (i) too much time-consuming training process (i)
dataset with a sufficient number of vein images in each
class®.

The deep leaming models take too much time while
trained with central processing unit (CPU) rather than
graphics processing unit (GPU) and the programmer
often needs to repeat the training process again and
again until the desired training accuracy is achieved.
Deep leaming should not be used just because it is
trending. The programmer’s experience states that one
should go for deep leaming training, only when it is highly
required (in case a large amount of data to be handled)
otherwise a few lines code based on traditional computer
vision (template based matching) may work well?®,

The main components and parameters in the design of
a CNN model are input layer, activation function®, filters,
pooling layer, stride and padding, dropout probability*,
batch normalization'”, dense or fully connected layer,
classifier, and output layer.

The most common activation functions are tanh, sigmoid,
and RelU. In recent years, ReLU has gained much
popularity in object detection and classification models.
The activation functions create non-linearity in the image.

Figure 2: The architecture of CNN.

Group 1 of layers
Convolutional, ReLU,
Pooling

Toreduce the training time and occupancy of high memory,
a technique called pooling™ is used in CNN hidden layer.
The pooling layer shortens the size of the feature map
so that the computational cost is reduced. The common
pooling techniques are max-pooling and average-
pooling. The most used classifier at the output layer is
softmax for image classification. The specific collection of
layers between the input and output layer lies in hidden
layers. The counting of hidden layers depends upon how
minute feature details need to be extracted from images
and also it is problem-centric. The vein recognition for
human identification is a multiclass classification problem
that requires models with 4-5 convolutional layers to VGG
Net-16% and above. With the development of residual
networks, the very deep CNN are very much in practice to
produce high performance. Kumar et al. presented a very
deep learning model based on residual blocks having 35
convolutional layers for dorsal hand vein recognition using
children and adults’ datasets?’.

The deep learning models learn from examples therefore,
deep models for image classification need many images
in the dataset by using those the model trained. The
insufficient number and low-quality images produce
overfitting during the training and cause to termination of
the training process in middle by the programmer. The
problem of overfitting may be reduced by adding dropout
layer(s) in the CNIN.

The CNN Architecture

Figure 2 presents the basic components of a CNN
architecture. It consists of an input and output layer
along with one or more hidden layers. The hidden layers
contain a specific combination of convolutional, Rel U,
pooling, dropout layers followed by one or more fully
connected layers.

Pooling

Group 2 of layers
Convolutional, ReLU,

Group 7 of layers
Convolutional,

ReLU, Pooling

Group 3 of layers
Convolutional, ReLU,
Pooling
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The NIR Sensors

The infrastructure support required for a vein recognition
system includes an NIR sensor equipped with a web
camera for the acquisition of vein images. Figure 3
presents some popular vein finders and NIR sensors for
vein image acquisition. The wavelength of near-infrared
sensor applicable for this purpose lies between 800 nm
and 1000 nm.

Figure 3: Different NIR sensors for vain pattern acquisition®.

(n ®

The NIR modules by researchers

The majority of vein acquisition prototypes built by the
researcher are contactless. These prototypes consist of
NIR LEDs for infrared illumination, a camera to acquire
vain images during illuminance, and a power source
inside a cabinet. The researchers set up their vein
acquisition systems by placing the components as per
their plan and requirement.

Kauba et al. 2019, presented a touchless hand vein
capturing device (Figure 4) comprising an NIR enhanced
camera, an NIR pass-through filter, two NIR illuminators,

Figure 4: Touchless hand vein capturing device®.

'Light Transmission
Source: NIR Lasers

Subject‘ —
.Hand NIR Pass-
Lens

Filter

Camera with

a laser module and an illumination control board inside a
wooden cabinet.

A palm vein acquisition prototype developed HES-SO and
the [Idiap] comprised of a camera, ICX618 sensor, and
infrared LEDs of wavelength 940 nm as shown in figure 5.

Figure 5: A prototype for palm vein acauisition®”.
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Curtsey of Tome and Marcel, 2015

Figure 6 shows the dorsal hand vein and fingerprint
acquisition system28. The vein finder VF620 and a
fingerprint scanner were connected to laptop through
USB port for data acquisition. This acquisition system
created SRD dataset of 8000 dorsal hand vein images
from 400 volunteers (both hands and 10 images per
hand in different environmental conditions).

Figure 6: Dorsal hand vein acquisition using NIR camera VF620%°
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Different researchers developed low-cost prototypes
using NIR sensors. A low-cost system'® is developed
for dorsal hand vein image acquisition. It consists of
a modified infrared filter, an image pickup sensor for
the camera to pass the light, and a high pass filter to
block the visible light to the human eyes and allowing
only infrared radiation. Figure 7 shows this setup. (a)
presents the modified camera (b) presents the CMOS
sensor. (c) shows inside the housing of the camera lens
where the infrared filter is installed and (d) shows the
filter that allows the passage of the visible light. Janes
and Junior acquired a total of 1240 images from 248
volunteers in self-constructed dataset. The accuracy
of recognition they observed is 3.15% in terms of EER
using the receiver optical characteristic (ROC) curve'®,

The Vein Datasets

The datasets have a key role in traditional computer
vision and machine leaming methods for image
classification. The datasets are either self-constructed
by the researchers or the downloaded datasets which
are available for research purpose. As much the images
are provided to the deep-learming model for training, the
model learns faster and improves the accuracy. Also, the
matching and classification accuracy depends upon the
quality of input images.

Figure 7: A modified NIR sensor.

Some Popular Existing Vein Datasets

The deep models are trained over the image datasets.
The dataset is split into two parts training set and test
set as per the defined split ratio. The popular datasets
available for palm and dorsal hand vein recognition
research are presented in table I, along with details like
the number of images in the dataset, number of samples
per volunteer, and image format.

Before the launch of commercial products for palm vein
recognition, the most complete research followed by
patents is conducted by Fujitsu in Japan®®. The research
comprised of a dataset of 150000 palm vein images
acquired from 75000 volunteers of different age groups.
This dataset was not available for non-Fujitsu researches
and therefore no further details are accessible.

Image Augmentation

Artificially generating many images from a given input
image using image transformation methods is known as
image augmentation. It is highly desirable in deep model
training for better accuracy. The Keras function Image
data generator is mostly used to generate augmented
images. Keras data generator alters images with varying
slight rotation, shear, zoom, width and height shift,
brightness, etc. This increases the size of training and
test datasets. Onsen Toygar et al. increased the training
dataset size® of Dr. Badawi dataset from 50 to 5000 and

Curtsey of Janes and Junior (2014)

Table I: Major Datasets of palm and dorsal hand vein images.

Dataset Name Number Sampling Image size
Type of Dataset of images and format
Palm Institute of Automation, Chinese 7200 100 volunteers 200x266 (jpeg)
Vein Academy of Sciences (CASIA)®
Idiap Research Institute VERA 2200 110 volunteers (40 women and 70 men) 480x680 (png)
Palmvein Database [Idiap]'®
FYO-PV® 1920 160 volunteers (111 males and 49 females) 800x600 (png)
Dorsal SRD Lab2° 8000 400 volunteers (200 males, 150 females, 640x480 (png)
Hand Vein and 50 children
10 images of left hand 10 images of the right hand
BOSPHORUS® 1S 100 volunteers with 3 images per hand 300x240 (bmp)
in 5 conditions and another 75 images in normal condition.
Dr. Badawi* 500 50 volunteers with 5 image of the left hand 320x240 (bmp)
and 5 images of the right hand
Sakarya University of Applied 919 155 adults (80 male, 75 female) 256x192 (jpeg)
Sciences (SUAS)®
FYODV35 640 160 volunteers and 2 images per hand 800x600 (png)
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test dataset from 5 to 500; Bosphorus training dataset
from 54 to 5400 and test dataset from 6 to 600; VERA
Training dataset from 45 to 4950 and test dataset from 5
to 550; and FYO training dataset from 18 to 5760 and test
dataset from 2 to 640. To avoid the model from overfitting,
the technique used is dropout. Also, the cross-validation
is performed by swapping the test set with a section of
the training set and repeating the model training for better
understanding of accuracy. This repetition may be done
many times without repeating the test set.

Table 1l: Some major palm-vein recognition contributions.

Palm-Vein Recognition

The pam-vein recognition offers big space for feature
extraction to produce better recognition than finger vein.
Most of the palm-vein scanners use touch of the palm with
scanner. Therefore, it is little bit unhygienic, however it is
more secure than dorsal hand vein recognition as the palm-
vein patterns are very difficult to capture by cyber criminals
without the consent of a person. Table Il presents some
major contributions in palm-vein recognition research.

Contribution Technique Dataset(s) used Major contribution Recognition Accuracy
Palm vein recognition performance based on the geometrical structure
Lee (2012)® 2D Gabor filter, Hamming distance Self-constructed Directional coding technique to encode 99.18%
the palm vein features
Han and Lee Different types of Gabor filters, Self-constructed Encoding palm vein Single Gabor 99.30%
(2012)® Hamming distance features in bit-string representation Multi Gabor 99.45%
Adaptive Gabor 99.35%

Palm vein recognition performance based on Statistics data
Ojala et al. Local Binary pattern, PolyU Generalized grayscale and 99.87%
(2002)* Score level fusion rotational invariant operator presentation
Mirmohamadsadeghi Local derivative pattern, histogram CASIA Local texture patterns 98.30%
and Drygajlo (2011)% intersection
Kang and Wu (2014)° Local Binary pattern, Support CASIA Improved mutual foreground LBP 100%

Vector Machine
Lu et al. (2016)* Multi-scale Local Binary pattern, CASIA Discretional information derived from LBP' 99.99%

Local derivative pattern,

similarity measure
Rivera et al. (2015)*® Local tetra pattern PUT Facial expression and scene recognition | 100%

Local directional texture patterns
Akbar et al. (2016)" Local directional texture patterns, CASIA Local derivative patterns for feature 95%

Chi-square dissimilarity test extraction and histogram intersection
Palm Vein recognition performance based on invariant features
Ladoux et al. (2009)>° SURF, Score level fusion, Sum of PUT and PolyU Prototype for image acquisition 98.81%

absolute difference distance measure

SIFT, Euclidean distance Self-constructed 99.86%

Hassan et al. (2012)™ SIFT

Morphological features

scanner

Self-constructed
using Fuijitsu’s
PalmSecure™

Linear Vector Quantization classifier
is used with changed parameters

Genuine Accept Rate
at learning rate 0.05:
98.06% (SIFT)

95.99%

(Morphological features)

Verma and Dubey
(2014)%

Gaussian and low pass filters for
edge detection

Not reported

Review of palm vein in last 10 years

Not applicable

Kang et al. (2014)*° SIFT, RootSIFT, Hellinger Kernel CASIA, Self- Combining difference of Gaussian CASIA 99.006%
constructed and histogram equalization Self-constructed 96.888%
Sayed (2015)* Coset decomposition to identify Dataset of 50 Matching algorithm for extracting code word | 99.80%
encoded palm vein features volunteers (5 images
per volunteer with a
1-week interval
per image)
Yan et al. (2015)%" Score ORB and SIFT, Self-constructed Score level fusion 99.86%
bidirectional matching
Palm Vein recognition performance based on the sub-space method
Zhou and Kumar (2011)**  Neighborhood matching Radon CASIA Orientation preserving features and NMRT 99.49%
Transform, Hessian Phase novel region-based matching Hessian 98.56%
Perwira (2014)% Principle component analysis, PolyU Competitive hand valley detection NMRT 99.996%
Probabilistic neural network Hessian 99.57%
CASIA 84%
Zhou et al. (2014)% Gaussian radon transform, PolyU, CASIA Algorithm to extract directions to PolyU 99.91%
principle oriented features compose for classification of subspace CASIA 99.33%
Elnasir and Shamsuddin  Linear Discriminative analysis, PolyU Comparison with PCA and Gabor 99.74%
(2015)'2 Cosine distance filter method
Xu (2015a)*° 2D Fisher Linear Discriminant, Self-constructed The highly secure and high degree 99.29%
Euclidean distance of user acceptance
Xu (2015b)%° Partial least square, Euclidean distance = Automation research = image coordinate in subspace 98.70%
institute of Chinese for classification and recognition
academy of sciences
Cho & Kar-Ann (2018)° | Gabor filter, Hamming distance PolyU RGB palm-vein images 99.13%
Hernandez-Garcia et al. CLAHE CASIA Multi-Spectral. combining DAISY descriptor 99.28%
(2019)® Palmprint Images = and the Coarse-to-fine PatchMatch
Pititheeraphab et al. Geometric affine invariants Self- constructed | geometry-modality 99.76%
(2020)*
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Dorsal Hand Vein Recognition

Dorsal hand veins are much encouraged as the scanners
used are contactless totally. Also, in the dorsal hand vein,
big space is available so that sufficient features may be
obtained resulting in better accuracy than finger vein
recognition. Table 1l shows some major contributions in
dorsal hand vein recognition using traditional computer
vision and deep learning.

Traditional computer vision has its limitation like the features
are extracted manually, therefore, such a system cannot
handle a large amount of data. To overcome this problem
the training-based methods are used generally known as
deep leaming. The datasets namely used are Bosphorus,
SRD, Dr. Badawi, IITK and some those self-constructed.

Performance of Vein Biometric
Systems

The reliability and applicability of a biometric system
are based on its performance ability. Evaluating the
performance is a complex process since many variables
affect the system’s performance. El-abed et al. stated
that the performance of these systems is evaluated

Table llI: Some major contributions in dorsal hand vein recognition.

Contribution Dataset(s) used
Traditional computer vision-based contributions
Wang (2008a)> Minutiae features extraction

Wang (2008b)> Wavelet algorithm

Technique

Self-constructed
TJU dataset

Naidile and Correlation method Self-constructed
Shrividya (2015)®

Raghavendra Log-Gabor and Sparse Self-constructed
et al. (2015)* representation classification

Belean et al. (2017)* = Geometry and pixel

intensity distribution
SIFT, SURF, Euclidean distance

Bosphorus dataset

Self-constructed
dataset

Kumar et al. (2019)%®

Deep Learning based contributions

Chin et al. (2020)" Features extraction based
on statistical and Gray Level
Co-occurrence Matrix, ANN.

ROI, mean filtering, CLAHE,
histogram equalization,

Bosphorus. dataset

Chin et al. (2021)® Bosphorus dataset

LBP, ROI, ANN
Kumar et al. (2020)* = CNN Self-Constructed and
SRD dataset of good,
medium, and
low-quality images
Al-Johania and CNN Dr. Badawi and

BOSPHORUS
Self-constructed

Elrefai (2019)?
Sree et al. (2014)*

Premvathi et al.
(2018)%

Linear Hugh transform

Local binary pattern,
Local ternary pattern, KNN

dataset
CNN, random forest, Self-constructed
logistic regression

Traditional computer vision,
morphological operations

Rajalakshmi et al.
(2018)*2

Soni et al. (2010)*" IITK dataset

North China University
of Technology (NCUT)

based on three broad categories: 1) Quality, 2) Usability,
and 3) Security',

The performance evaluation of a vein recognition method
is a paramount way to judge whether used algorithms
are good or lamentable. ROC instinctively presents the
steadiness between FAR and FRR. To make a judgment
on the matching algorithms, a threshold is applied to fix
EER optimally. If the threshold is decremented, the FAR is
incremented, and FRR or FNMR is decremented. Similarly,
whenthe threshold isincremented, the FRRis incremented,
and FAR is decremented. The EER value can simply be
obtained from ROC curve when FAR and FRR are equal.
The lower the EER, the better is the system performance.
Ideally, the EER should be 0%. Half Total Error Rate (HTER)
is another way to measure the performance of a biometric
system. It is calculated as an average of FAR and FRR.
Genuine Accept Rate (GAR) is defined as the ratio of the
number of input samples correctly classified out of the
total number of positive input samples.

Additional way to observe the performance of a
biometric system is the confusion matrix. The confusion
maitrix represents the true and false predictions for input
samples. Four parameters are used to categorize the
predicted results: true-positive (TP), true-negative (TN),
false-positive (FP), and false-negative (FNN).

Major contribution Recognition Accuracy

Novel technique to analyse vein patterns EER 0%
Multi-resolution wavelet algorithm EER 1.96%
Applied maximum curvature against temporal Accuracy 75%
fluctuation in vein brightness and width

New dorsal hand vein sensor for good quality | EER 0.7%
vein acquisition

Image processing pipeline for vein EER 0.83%
characterization

Children dataset EER 0.035%
Model for patient identification

ROl segmentation on Gray Level 99.32%
Co-occurrence Matrix

The ANN was then utilized in the MATLAB 99.86%

GUI program for testing 100 images

Fine-tuning VGG Net-16
Difference image

99.60% (Good quality)
98.46% (Medium quality)
97.99% (low quality)

Error-correcting output codes with 99.25%
KNN and SVM

Morphological operations with KNN classifier 96.25%
New minimum distance classification 95.10%
Ensemble method to improve accuracy 96.77%

New absorption-based approach for data Not reported
acquisition; Modified connected compound

labelling algorithm
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Discussion

Excellent developments are seen around vein recognition
and other related research for image classification using
deep leaning methods. In recent research, several
improvements are observed in terms of activation function
for better convolution, normalization for model stability, etc.
The use of a graphics processing unit (GPU) has made
computation much faster. Deep leaming training using
GPU involving feature extraction has speeded up many
times than a CPU.

This paper presents a review of all the processing steps
of vein recognition: image acquisition process, image pre-
processing, feature extraction, and matching. We withal
discuss different sensors, datasets and the performance
of traditional computer vision and deep learning algorithms
developed and utilized for vein apperception.

Some of the major palm vein researches are enlisted in
table Il. More than 98% contributions in last 10 years
observed recognition accuracies between 98% to 100%
using methods like LBP, SIFT, SURF, etc., with Gaussian
filtering, low pass filtering, Coset decomposition, CLAHE,
histogram intersection, local tetra patterns, etc.  The
contribution by Perwira® applying competitive hand valley
detection with PCA and probabilistic neural network
observed minimum accuracy of classification as 84%
among all enlisted research. The figure 8 presents
accuracy graph of various palm vein recognition work
done from 2011 to 2020.

Figure 8: Paim Vein Recognition Accuracy Graph of selected research between
2011-2020.
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Table lll presented some major contributions on dorsal
hand vein using traditional computer vision and deep
learning. The figure 9 represent recognition accuracy
graph for some researches. Naidile and Shrividya observed
recognition accuracy as 75% using correlation method on
self-constructed dataset®. Except this, other computer
vision based researches observed recognition accuracy
more than 98%. In deep learning based contributions, all
observed recognition accuracy more than 95%, however,
Soni et al. did not report recognition accuracy*’. The

figure 9 presents accuracy graph of various dorsal hand
vein recognition work done from 2008 to 2020.

Figure 9: Recognition accuracy graph for computer vision and deep leaming
methods on dorsal hand vein
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Conclusions

This study provides an ample review of traditional
computer vision and deep learning-predicated vein
recognition approaches. The methods and techniques
presented based on major work done are assessed
in the key recognition steps of image acquisition, pre-
processing, feature extraction, and features matching
using various methods and technigues. Additionally, the
feature extraction methods are regulated into two groups
namely traditional computer vision and deep leaming are
discussed and compared. The deep leaming methods
have shown significantly better performance over
traditional vein apperception techniques predicated on
computer vision.,

The study presented in this work, discussed the last
10 years’ contributions in area of pam and dorsal
hand vein recognition for human identification. Also, it
has many challenges that need to be resolved. To get
better performance of vein apperception, a good image
acquisition system is required to get a good quality of
vein images. A sizably voluminous dataset is needed
as the deep models to learn from examples. A high
apperception spoof detection in vein recognition methods
is highly desirable to identify spoof attacks. Furthermore,
deep leaming approaches play a conseguential role
in vein recognition. With the prelude of deep leaming
approaches in vein apperception, the apperception
performance is potentially enhanced in a broad sense.
In conclusion, this review of vein recognition can be
utilized as a platform for emerging approaches, and a
commonplace for a wide range of benefits and challenges
in biometrics.
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Abstract

Objective: To evaluate the impact of clinical pharmacist interventions in the management of patients with cardiovascular diseases
in a tertiary care hospital.

Methodology: The Present Study was a Prospective Interventional study conducted over a minimum period of 6 months from
October 2019 to March 2020 in Cardiology and General Medicine Departments In a Tertiary Care Hospital, India. 220 prescription
was evaluated out of which 140 prescription had pDDIs. The patient demographics and all medically relevant information were noted
in a predefined data collection form. Alteratively, these case charts were reviewed for potential drug interactions, drugs involved in
interactions, laboratory investigations, followed up for assessing observed adverse drug interaction, and pharmacist's intervention.
Result: Out of 220 prescriptions analyzed, 140 prescriptions comprised of potential drug interactions and it was found that 234
drug interactions were present. The incidence of potential drug interaction was 63.64%, A total of 28 adverse drug reactions were
recorded among 234 pDDI.

Conclusion: This study attempted to assess the potential drug-drug interaction in the prescription of cardiac patients in the inpatient
hospital setting. This study also examined patient, drug characteristics, causality, and severity of pDDIs. This study shows that DDls
are frequent among hospitalized cardiac patients. About 234 drug interactions were reported during the study period with a median
number of 1.67 pDDls in the cardiac patients. This study emphasizes the need to consider pDDIs during therapeutic planning,
protect patients from the consequence of drug interactions. In addition, providing DDI-related information to the prescribers and
drug interaction alert software to the dispensing pharmacist can play a vital role in minimizing the incidence rate of DDI.

Keywords: Cardiovascular, Potential drug-drug interaction, Drug interaction.

Resumen

Objetivo: Evaluar el impacto de las intervenciones del farmacéutico clinico en el manejo de pacientes con enfermedades
cardiovasculares en un hospital de tercer nivel.

Metodologia: El presente estudio fue un estudio prospectivo de intervencion realizado durante un periodo minimo de 6 meses
desde octubre de 2019 hasta marzo de 2020 en los departamentos de cardiologia y medicina general en un hospital de atencién
terciaria, India. Se evaluaron 220 prescripciones de las cuales 140 tenian pDDIs. Los datos demogréaficos del paciente y toda la
informacion médicamente relevante se anotaron en un formulario de recogida de datos predefinido. Ademés, se revisaron las historias
clinicas para determinar las posibles interacciones farmacoldgicas, los farmacos implicados en las interacciones, las investigaciones
de laboratorio, el seguimiento para evaluar la interaccion farmacoldgica adversa observada y la intervencion del farmacéutico.
Resultado: De las 220 prescripciones analizadas, 140 incluian posibles interacciones farmacolégicas y se descubrié que habia
234 interacciones farmacoldgicas. La incidencia de interacciones farmacolégicas potenciales fue del 63,64%, y se registraron un
total de 28 reacciones farmacoldgicas adversas entre las 234 pDDI.

Conclusion: Este estudio tratd de evaluar la potencial interaccion farmacoldgica en la prescripcion de pacientes cardiacos en
el ambito hospitalario. Este estudio también examind las caracteristicas del paciente, del farmaco, la causalidad vy la gravedad
de las pDDI. Este estudio muestra que las IDP son frecuentes entre los pacientes cardiacos hospitalizados. Se notificaron unas
234 interacciones farmacoldgicas durante el periodo de estudio, con una mediana de 1,67 IDP en los pacientes cardiacos.
Este estudio enfatiza la necesidad de considerar las pDDIs durante la planificacion terapéutica, para proteger a los pacientes
de las consecuencias de las interacciones farmacoldgicas. Ademas, el suministro de informacion relacionada con las IDP a los
prescriptores vy el software de alerta de interacciones farmacoldgicas al farmacéutico dispensador pueden desempefiar un papel
vital para minimizar la tasa de incidencia de las IDP.

Palabras clave: Cardiovascular, posible interaccion medicamentosa, interaccion medicamentosa.
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Introduction

By causing an estimated 17.9 milion passing's every
year, cardiovascular diseases (CVDs) are the main
deadly diseases all around the world, making 31% of
all-cause mortality'. As a result of various etiologies and
simultaneous comorbidities, CVD patients are treated
with a mind-boggling therapeutic routine containing
numerous various drugs. For instance, in the United
States of America, the elderly CVD patients (age >
65 years) had eight simultaneous comorbidities and
took 13 drugs on normal®. In like manner, prescription
of countless various drugs (range 2-24 drugs) to CVD
patients have been accounted for by studies directed
somewhere else,>456

Cardiovascular diseases (CVDs) remain the biggest cause
of death worldwide. A WHO report (2012) estimated that
17.5 milion people die of CVDs each year representing
31% of all deaths. Of these, about 7.4 million are due to
coronary heart disease and 6.7 milion dues to stroke.
By 2030, an estimated 23.6 million people will kick the
bucket from CVDs basically from coronary illness and
stroke. These are projected to stay the single driving
reason for death’,

Even though pharmacotherapy in  cardiovascular
diseases can further develop prosperity, its benefit can
be undermined by drug-related problems (DRPs). A drug-
related problem is any occasion or situation including drug
therapy that meddles with the patient accomplishing an
ideal result of clinical consideration®'", They act as a huge
danger, prompting huge morbidity and mortality. In a survey
of worldwide examinations, it was tracked down that about
28% of all crisis division visits were related to DRPs and
24% of them brought about medical clinic confirmation. In
a review directed by Zaredar, N° et al in 2017, it was seen
that about 87% of hospitalized patients have drug-related
problems. In one more review directed by Nascimento'® et al
in 2009, the incidence of DRPs was accounted foras 91.7.
An Indian review announced that the incidence of DRPs
was observed to be more noteworthy than cited in created
nations. The high incidence of unseemly measurement
and ill-advised drug choice saw in the review was ascribed
to the absence of standard therapy conventions and the
varying therapy designs between the clinical wards in
every Indian medical clinic."" Cardiovascular drugs are
one of the drug classifications frequently engaged with
drug-related problems. A concentrate by Andreazza® et al
in 20171 reported cardiovascular drugs to account for the
majority of all DRPs. Detection and prevention of DRPs can
save lives along with enhancing patients’ quality of life and
optimizing healthcare costs. Among DRPs potential drug-
drug interaction is the most important part of cardiovascular
pharmacotherapy.

The role of drug-drug interaction during medicinal therapy
can be considered a bivalent outcome that can be either

beneficial or profoundly unintended and distressful. The
identification of such unintended interaction is the primary
goal ofthisresearch. Asithas been already identified by the
Committee for Human Medicinal Product (CHMP) of the
European Medicines Agency that drug-drug interaction
is a common problem during drug treatment and is the
major reason behind numerous hospitalizations as a
result of adverse drug reactions, sometimes serious or
even fatal adverse events'?'®, Drug-drug interaction may
also result in a decrease or completely inhibit treatment
efficacy. Many studies have proven the significance of
pharmacists in identifying and resolving potential drug-
drug interactions through timely interventions. Gattis et al'
observed that including a drug specialist as an individual
from a multidisciplinary heart failure (HF) group altogether
diminished mortality and HF occasions. Studies evaluating
the pervasiveness of potential drug-drug cooperation’s in
hospitalized cardiovascular patients and the meaning of
drug specialist mediation in such cases are lacking in
India. The potential for drug collaboration is higher with
cardiovascular drugs'™ " and there is gives an account
of expected DDlIs in the cardiology division from India.'®™®
No examinations are detailing the real incidence of DDIs
in the Indian setting. Henceforth, the current review was
intended to evaluate the incidence and example of DDIs
in hospitalized heart patients in a tertiary consideration
emergency clinic, with the appraisal of a planned report
on the effect of clinical drug specialist intercessions in the
management of patients with cardiovascular diseases.

Materials and methods

Prospective Interventional Study was conducted in
Cardiology and General Medicine Departments. 220
prescription was evaluated out of which 140 prescription
had pDDIs. The patient demographics and all medically
relevant information were noted in a predefined
data collection form. On the other hand, these case
outlines were reviewed for potential drug interactions,
drugs associated with interactions (route, indication
frequency, dose, therapy duration), lab examinations,
followed readily for evaluating drug connection and
drug specialist’s intercession. The progressions and the
everyday notes in the case sheets were followed until
the patient was released or moved to different wards.
The Micromedex, Medscape, and references books
were utiized as instruments to audit the prescription
and case diagrams. drug interactions were sorted as
minor, moderate, or significant which shows the potential
dangers of the event of the potential drug interactions
which can happen in patients, however not the real
seriousness of drug interactions. The information acquired
was utilized to classify interactions dependent on the
instrument as pharmacokinetic or pharmacodynamics.
The pharmacokinetic drug interactions were additionally
sorted into interactions dependent on ingestion,
conveyance, digestion, and end. The severities of the
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interactions were evaluated and classified as major (can
cause permanent harm or life hazard), moderate (can
cause mischief and treatment are required) or minor
(can cause little or no clinical impact, with no treatment
required). The information was put away privately and
exposed to additional examination utilizing appropriate
programming.

Result and discussion

The present study identified the pattern of pDDIs among
patients admitted to the cardiac unit of the general
medicine ward. The data of 220 patients admitted to
the inpatient ward during the period October 2019 and
March 2020 were analyzed for assessment of potential
drug interaction. Among them, 140 patients had at
least one potential drug interaction. The mean age of
the study population was 64.43 (+14.58) years which
is in agreement with the study conducted in Nepal®.
However, another study conducted in the cardiology
ward of South Indian hospital reported lower mean age of
57.27+14.0 years. In the group of 140 cardiac patients,
67.85% were males that are in line with the fact that men
are more prone to heart disease compared to women of
similar age'. A study conducted in Bangladesh showed
higher (72%) men’'s dominance in cardiac patients’®,
The majority of the study subjects were in a group of
geriatric (75.71%), which is related to more incidence of

Table I: Study patient's demographic detalils.

heart disease in the older population. In general, elderly
patients are at higher risk for DDIs because they are likely
to have multiple diseases and polypharmacy that usually
occur with an increased duration of disease conditions
and altered physiology. In many of the reported studies,
age more than 60 was reported as an independent risk
factor for DDIs.?’

It was observed that 83 (69.28%) had diabetes mellitus
type 2 as a major co-morbidity which is similar to a study
conducted in Tamil Nadub3. Comorbidity increases the
total burden of the illness in a patient and also contributes
to clinical outcomes as well as to economic outcomes.
Hypertension (65%) was the most common diagnosis
followed by CHF (28.67%) and Ml (19.28%). A similar
result was reported by other studies conducted on
cardiac patients. [20] Most of the patients had a hospital
stay of five to ten days. The median hospital stay was 7
days. A study conducted in Pakistan showed a median
hospital stay of 6 days® (Table I).

Among 140 study population, most of the patients had
hypertension (65%) as a major diagnosis. Another main
diagnosis was CHF (28.67%) and Ml (19.28%). The
pattern of primary cardiovascular disorder is shown in
table Il.

Out of 220 prescriptions analyzed, 140 prescriptions
comprised of potential drug interactions and it was found

Parameter Gender Total
Male Female
n % N % n %
Patient age (Years)
20-30 2 1.42 1 0.71 3 2.14
31-40 5 3.57 1 0.71 6 4.28
41-50 14 10 6 4.28 20 14.28
51-60 11 7.85 4 2.85 15 10.71
61-70 28 20 15 10.71 43 30.71
71-80 27 19.28 13 9.28 40 28.57
81-90 8 5.71 5 3.57 13 9.28
Sub total 95 67.85 45 32.14 140 100
Special population
Geriatric 70 50 36 25.71 106 75.71
Renal impairment 5 8o 2 1.42 7 5
Hepatic impairment 3 2.14 0 0 3 2.14
Co-morbidities
Diabetes Mellitus 50 35.71 33 23.57 83 59.28
CKD 2 1.42 2 1.42 4 2.857
Pulmonary Disorder 9 6.42 3 2.14 12 8.57
Seizure Disorder 3 2.14 2 1.42 5 3.57
Other 67 47.85 41 29.28 108 774
Table Il: Primary cardiovascular diagnosis in study patients.
Main Diagnosis Male Female Total
N % n % n %
Hypertension 58 41.42 33 23.57 91 65
Mi 22 15.71 5 3.57 27 19.28
CHF 26 18.57 14 10 40 28.57
Atrial fibrillation 2 1.42 1 0.71 3 2.14
ACS 4 2.85 4 2.85 8 5.71
CVA 6 4.28 2 1.42 8 5.71
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that 234 drug interactions were present. The incidence of
potential drug interaction was 63.64%. Among 234 drug
interactions, 90 types of interaction combinations were
identified. The studied prescription comprised 58.11%
moderate interaction, 40.59% major drug interactions,
and 1.28 minor drug interactions. Among them, 57.26%
were pharmacodynamic drug interactions followed by
36.75% of pharmacokinetic interaction and 5.98% of
unknown mechanism interactions. The summary of
potential drug-drug interactions is listed in table 111

Table I1I: Summary of potential drug-drug interaction.

Parameters Total
N %

Major 95 40.59
Severity Moderate 136 58.11
Minor 3 1.28
Pharmacodynamic Interaction 134 57.26
Pharmacokinetic Interaction 86 36.75
Unknown Mechanism 14 5.98
Management Monitoring 173 73.93
Dose adjustment 32 13.67

Among 234 drug interactions, 90 types of interaction
combinations were identified. However, another study

Table IV: Frequency of drug interaction in the study population.

Frequency of pDDI Male
N %
1 52 37.14
2 25 17.85
3 14 10
4 2 1.42
5 2 1.42
N=140
Table V: Top 10 common pDDI.
pDDI pair Effect Male
N
Aspirin/Clopidogrel bleeding 13
Clopidogrel/atorvastatin Decreasedefficacy 11
Atorvastatin/amiodarone rhabdomyolysis 7
Aspirin/Acenocoumarol bleeding 3
Atorvastatin/Azithromycin rhabdomyolysis )
Atorvastatin/Clarithromycin rhabdomyolysis 3
Acenocoumarol/Clopidogrel bleeding 3
Carvedilol/aspirin Decreased efficacy 3
Insulin/aspirin hypoglycaemia 3
Ramipril/Spironolactone hyperkalaemia 8
Table VI: Documentation of Pddi.
Documentation Male
of pDDI N %
Excellent 22 9.401
Good 64 27.35
Fair 64 27.35
Table VII: Onset of pDDI.
Onset Male
of pDDI N %
Rapid 12 5.12
Delayed 47 20.08
Not Specified 91 38.88

of South Indian teaching hospital identified 388 pDDls
in 249 patients involving 51 different drugs with a total
of 74 different drug combinations. Cardiac patients have
previously been found to have a higher chance of having
drug interactions compared to other groups of patients.??

In most patients, the cases of one potential drug interaction
were identified with a median of 1.67 potential drug-drug
interactions. Among them, 30% of prescriptions had two
potential drug-drug interactions. The frequency of pDDIs
is shown in table IV.

Out of 234 drug interactions, aspirin/clopidogrel and
clopidogrel/atorvastatin - were  the most  common
drug interaction pairs observed among prescribed
medications. The clinical important and most common
potential drug interaction pair is summarized in table V.

Most interactions were documented as good (44.44%)
followed by fair (41.45%) and excellent (14.10%). The
documentation of pDDIs is shown in table VI.

Most interactions were classified as not specified,
accounting for 60.25%. Whereas 31.19% were of
delayed-type. The onset of pDDI is listed in table VII.

Female Total
% n %
23 16.42 75 53.57
17 12.14 42 30
387 19 13.57
0 2 1.42
0 2 1.42
Female Total
% N % n %
5.55 3 1.28 16 6.83
4.70 5 2.13 16 6.83
2.99 0 0 7 2.99
1.28 3 1.28 6 2.56
2.13 1 0.42 6 2.56
1.28 3 1.28 6 2.56
1.28 2 0.85 5 2.13
1.28 2 0.85 5 2.13
1.28 2 0.85 5 213
1.28 2 0.85 5 2.13
Female Total
% n %
4.700 33 14.10
40 17.09 104 44.44
89 14.10 97 41.45
Female Total
% n %
3.41 20 8.54
26 11.11 73 31.19
50 21.36 141 60.25

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (1): 110-117

113



Shahin Mojra et al.

Of the pDDls identified, 60.25% were not specified and
31.19% were of delayed onset in nature. This implies
that even if there was an interaction occurring during
the concomitant administration, it may not manifest itself
immediately. On the off chance that these combinations
of drugs were to be forged ahead an outpatient premise,
this might actually prompt decreased efficacy prompting
therapeutic failures or potential for delayed adverse events.
Subsequently the duration of concomitant medication
use ought to likewise be considered while prescribing
pertinent associating drugs. Most of the interactions were
documented as good (44.44%). This suggested that
most of the interaction ratings were reliable.

Among 234 drug interactions aspirin (19.65%) and
atorvastatin (17.09%) were the most common object drug
involved in potential drug interactions. Common object
drug involved in drug interaction is given in table VIII.

Among 234 drug interactions, aspirin (10.68%) and
clopidogrel (9.48%) were the most common precipitant
drug involved in drug interaction, which is shown in
table IX.

Many of the commonly used cardiovascular drugs
interact with one another. These drugs can be utilized
together to treat heart conditions following a danger
advantage appraisal. Numerous clinicians probably
balance the dangers of pDDls against the advantages
while prescribing patients with  multidrug  regimens.
A model would be joined anticoagulant antiplatelet
treatment where an expansion in the danger of drain with
the consolidated treatment should be considered against
the dangers of thromboembolism without it. Benefits with
multidrug regimens are unlikely to always outweigh their
risks; therefore, decisions regarding prescriptions must

Table VIII: Common object drug involved in drug interaction.

Object Drug Male

N %
Aspirin 28 11.96
Atorvastatin 28 11.96
Clopidogrel 18 7.69
Insulin 11 4.700
Metformin 12 512

Table IX: Common precipitant drug involved in drug interactions.

Precipitant Drug Male

N %
Aspirin 15 6.41
Clopidogrel 16 6.83
Atorvastatin 11 4.70
Amlodipine 7 2.99
Nebivolol 6 2.56

Table X: Severity of pDDls.

Severity of pDDI Male

N %
Major 59 25.21
Moderate 88 37.60
Minor 3 1.28

ro00 3|3

36
48

always be tailored to suit each patient.

This study showed the median number of 1.67 pDDIs in
cardiac patients. A study held earlier at ATH reported a
similar median number of pDDIs in cardiac patients®®, On
analyzing the mechanism of drug interaction identified
here, pharmacodynamic type interaction (57.26%) was
found in a higher number compared to pharmacokinetic
type (36.75%) (). The findings obtained here are in
contrast to those reported by Vonbach et al.®* and
Aparasu et al.?® who reported 76% of pharmacokinetic
and 22% of pharmacodynamic interactions respectively.

The significance of pDDIs was classified according to
three levels of scale. Of 234 drug interactions, the majority
were moderate and major drug interactions. Moderate
interaction comprised 54.11% followed by major 40.59%.
The severity of pDDIs is shown in table X.

Of the total pDDls identified, the interacting combination
of moderate severity (68.11%) constituted the majority
of pDDI. The major severity interacting combination
identified was 40.59%. This finding is similar to most of
the DDI studies conducted worldwide.

Among major drug interactions, aspirin/clopidogrel'® was
the most common pDDI. The important and common
major drug interaction is summarized in table XI.

Among moderate drug interactions, clopidogrel/
atorvastatin'® was most commonly observed. The
common moderated drug interaction is listed in table XII.

The most common interacting pair identified were
aspirin/clopidogrel, clopidogrel/atorvastatin, atorvastatin/
amiodarone, and atorvastatin/azithromycin. The pDDls

Female Total
% n %
7.69 46 19.65
5.12 40 17.09
3.84 27 11.53
2.56 17 7.26
2.13 17 7.26
Female Total
% n %
4.27 25 10.68
2.56 22 9.40
213 16 6.83
213 12 512
1.709 10 4.27
Female Total
% n %
15.38 95 40.59
20.51 136 54.11
0 3 1.28
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involving aspirin (19.65%) and atorvastatin (17.09%) were
most common. The values obtained here are similar to a
study in India where Patel et al reported aspirin (44.85%)
followed by atorvastatin (7.22%). Similarly, Smithburger et
al. (2010)2¢ reported the involvement of blood coagulation
maodifier in a maximum number of pDDIs. This might be
due to the frequent use of this drug class among the
cardiac patients in the present study. Decreased efficacy
was the commonest clinical consequence in 56(23.93%)
cases followed by bleeding (21.36%). A study conducted
in the cardiology department of Kasturba Medical College
reported bleeding (86.63%) as the commonest clinical
conseguence. The most common management plan
found in the present study for most of the drug interaction
was monitoring and dose adjustment; this is similar to the

Table XI: Top 10 Major pDDI.

Table Xlll: Mechanism of potential drug interaction.

Object Drug Precipitant Drug Effect
Acenocoumarol Clopidogrel bleeding
Aspirin Acenocoumarol Bleeding
Aspirin Clopidogrel Bleeding
Aspirin Heparin Bleeding
Atorvastatin Clarithromycin Rhabdomyolysis
Atorvastatin Diltiazem Rhabdomyolysis
Atorvastatin Fluconazole Rhabdomyolysis
Domperidone Amlodipine QT prolong
Cilnidipine QT prolong
Ramipril Spironolactone Hyperkalaemia
Table XII: Top 10 moderate pDDI.
Object Drug Precipitant Drug Effect
Aspirin Furosemide Decreased efficacy
Aspirin Spironolactone toxicity
Atorvastatin amiodarone Rhabdomyolysis
Atorvastatin azithromycin Rhabdomyolysis
Atorvastatin phenytoin Decreased efficacy
Atorvastatin Domperidone QT prolong
Carvedilol Aspirin Decreased efficacy
Clopidogrel atorvastatin Decreased efficacy
Insulin Aspirin Hypoglycemia
Ramipril Aspirin Decreased efficacy

Mechanism Male
N
Pharmacokinetic Absorption 2
Distribution 16
Metabolism 39
Excretion 1
Subtotal 58
Pharmacodynamic Synergism 67
Antagonism 18
Subtotal 85
Unknown 7
Table XIV: Clinical effect of pDDI.
Clinical effect Male
N %
Bleeding 89 14.10
Decreased efficacy 31 13.24
Hypotension 4 1.70
Rhabdomyolysis 20 8.54
Increased Toxicity 21 8.97
Hypo or 32 13.67
hyperglycaemia
QT prolongation 9 3.84

results reported by Bergk and colleagues?’.

The classification of potential drug-drug interactions was
made based on their mechanism like pharmacodynamic,
pharmacokinetic  or unknown. Among 234 drug
interactions, 57.26% were pharmacodynamic, 36.75%
were pharmacokinetic and 5.98% were unknown. Among
pharmacokinetics, 23.98% were metabolism interaction.
The mechanism of pDDIs is shown in table XIII.

Decreased efficacy was the commonest clinical
conseguence in 56(23.93%) cases. Bleeding (21.36%)
and hypo or hyperglycemia (19.23%) were other common
clinical effects of interaction. The clinical effect of pDDIs
are summarized in table XIV.

Documentation Frequency Management
fair 5 Monitor INR
Fair 6 Monitor INR
Fair 16 Monitor INR
Fair 4 Monitor INR
Good 6 Dose adjustment
good 4 Dose adjustment
fair 3 Monitor for toxicity
Fair 4 Monitor ECG
fair 4 Monitor ECG
good 5 Monitor Serum K
Documentation Frequency Management
good 4 Monitor BP
excellent 4 Monitor for toxicity
good 7 Monitor for toxicity
good 6 Monitor for toxicity
good 4 Dose adjustment
fair 4 Monitor ECG
good 5 Monitor BP
excellent 16 Alternative therapy
fair 5 Monitor blood glucose
fair 4 Monitor BP
Female Total
% N % n %
0.85 0 0 2 0.854
6.83 7 2.99 23 9.82
16.66 17 7.26 56 23.93
0.42 4 1.70 5 2.13
24.78 28 11.96 86 36.75
28.63 35 14.95 102 43.58
7.69 14 5.98 32 13.67
36.32 49 20.94 134 57.26
2.99 7 2.99 14 5.98
Female Total
n % n %
17 7.26 50 21.36
25 10.68 56 23.93
5 213 9 3.84
7 2.99 27 11.53
13 5855 34 14.52
13 5.55 45 19.23
4 1.709 13 5.55
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The drug interaction software by Micromedex-2 showed
that monitoring for the adverse drug effects 173
(73.93%) was the most popular interven—tion followed
by dose adjustment 32 (13.67%) and use of alternative
24 (10.25%) following potential drug-drug interactions.
The detailed management of potential drug interaction is
listed in table XV.

Conclusion

This study attempted to assess the potential drug-drug
interaction in the prescription of cardiac patients in an
inpatient hospital setting. This study also examined
patient, drug characteristics, causality, and severity of
pDDls. This study shows that DDls are frequent among
hospitalized cardiac patients. About 234 drug interactions
were reported during the study period with a median
number of 1.67 pDDIs in the cardiac patients. This study
emphasizes the need to consider pDDIs during therapeutic
planning, protect patients from the consequence of drug
interactions. In addition, providing DDI-related information
to the prescribers and drug interaction alert software to the
dispensing pharmacist can play a vital role in minimizing
the incidence rate of DDI.

Table XV: Management of pDDI.

Management of pDDI Male

N %
Avoid concurrent use 0 0
Use of alternative drug 15 6.41
Discontinuation of drug 3 1.28
Dose adjustment 17 7.26
Continue with monitoring 115 49.14
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Abstract

Objective: To find out drug utilization evaluation of antihypertensive medications among patients with hypertension and type 2
diabetes mellitus in a tertiary care hospital.

Methodology: This was a Prospective Observational study that was performed on 195 patients. The Source of data was
collected from the patient’s case sheets obtained from the record section. Ethical clearance was taken from the institutional ethical
committee. Drugs data on the utilization of antinypertensive medications among patients with hypertension and type 2 diabetes
mellitus and patient’s data were computed using MS Excel and statistical analysis was done by using SPSS (Statistical Package
for the social sciences).

Result: Our study shows that the majority 83(42.56%) of patients were of age group 51-60 years, 115 (68.97%) of patients
belonging to male and 80 (41.02%) of patients female. Treatment was 101(51.79%) of patients with single anti-hypertensive drugs
and 94 (48.20%) patients with combination therapy Monotherapy shows that patients 29 (28.71%) were prescribed with CCB and
very less number of patients 2 (1.98%) were prescribed with a blockers and most of the patients 23(24.46%) were prescribed with
ARB, CCB and ARB + B- blockers.

Conclusion: a study on the assessment of prescribing patterns for hypertension confirmed that monotherapy was prescribed
more than combination therapy. Specify with the guidelines, CCB was the most frequently prescribed drug class followed by ACE
inhibitors, ARBs, diuretics, B-blockers, and a blockers. In combination therapy, ARB + CCB was mostly prescribed.

Keywords: Hypertension, Antinypertensive medication, Diabetes mellitus type?2.

Resumen

Objetivo: Averiguar la evaluacion de la utilizacion de medicamentos antihipertensivos entre los pacientes con hipertension y
diabetes mellitus tipo 2 en un hospital de atencion terciaria.

Metodologia: Se trata de un estudio observacional prospectivo que se realizd en 195 pacientes. La fuente de datos se recogio
de las hojas de los casos de los pacientes obtenidas de la seccion de registros. Se obtuvo la autorizacion ética del comité ético
institucional. Los datos sobre la utilizacion de medicamentos antihipertensivos entre los pacientes con hipertension y diabetes
mellitus de tipo 2 vy los datos de los pacientes se calcularon con MS Excel y el andlisis estadistico se realizd con SPSS (Statistical
Package for the social sciences).

Resultados: Nuestro estudio muestra que la mayoria 83 (42,56%) de los pacientes eran del grupo de edad de 51-60 afios, 115
(58,97%) de los pacientes pertenecientes a los hombres y 80 (41,02%) de los pacientes mujeres. El tratamiento fue 101 (51,79%)
de los pacientes con farmacos antinipertensivos Unicos y 94 (48,20%) de los pacientes con terapia combinada La monoterapia
muestra que los pacientes 29 (28,71%) fueron prescritos con BCC y un ndmero muy reducido de pacientes 2 (1,98%) fueron
prescritos con a-blogueantes y la mayoria de los pacientes 23 (24,46%) fueron prescritos con ARB, CCB y ARB +B-bloqueantes.
Conclusion: un estudio sobre la evaluacion de las pautas de prescripcion para la hipertension confirmé que se prescribio mas
la monoterapia que el tratamiento combinado. De acuerdo con las directrices, los BCC fueron los farmacos mas prescritos,
seguidos de los IECA, los ARA, los diuréticos, los B-blogueantes vy los a-bloqueantes. En la terapia combinada, se prescribio
mayoritariamente BRA + BCC.

Palabras clave: Hipertension, Medicacion antihipertensiva, Diabetes mellitus tipo 2.
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Introduction

Diabetes mellitus and hypertension are interrelated
diseases that strongly predispose an individual to
atherosclerotic  cardiovascular  complications.!  The
incidence of hypertension in patients with type 2 diabetes
mellitus is approximately two-fold higher than in age-
matched subjects without the disease.” The prevalence
of hypertension coexisting with diabetes appears to
be increasing mainly in the aging population as both
hypertension and non-insulin-dependent diabetes mellitus
incidence increases with age.® Hypertension has been
recognized as a significant risk factor for the improvement
of diabetes as well as for the advancement of miniature
and macrovascular inconveniences, that is, neuropathy,
nephropathy, retinopathy, coronary artery disease, stroke,
peripheral vascular disease in diabetic patients.*®

Effective management and treatment for hypertension
need proper screening and diagnosis. Treatment includes
both non-pharmacologic (lifestyle changes, dietary
changes) and pharmacological i.e., medication therapy
to lower blood pressure and prevent cardiovascular
events such as a heart attack, stroke. There are many
classes of antihypertensives, which lower blood pressure
by different means. Non-pharmacological interventions
should be used throughout the management of all
patients with high blood pressure.®”

The World Health Organization projected that 300 million
people will suffer from diabetes and 1.5 billion® from
hypertension by 2025°. As per the Diabstes Atlas 2006
published by the International Diabetes Federation, the
number of individuals with diabetes in India as of now
around 40.9 million, is relied upon to ascend to 69.9
million by 2025 except if urgent preventive advances are
taken'. The incidence of hypertension in patients with
T2DM is approximately two-overlay higher than in age-
coordinated with subjects without the disease'".

Hypertension has been identified as a significant risk
factor for the development of diabetes as well as for
the development of miniature and macrovascular
complications, that is, neuropathy, nephropathy,
retinopathy, coronary supply route disease (CAD),
stroke, fringe vascular disease (PVD) in diabetic patients.
It has been obvious from Framingham heart study,
UKPDS (the United Kingdom Prospective Study-39),
Hypertension Optimal  Treatment (HOT), Systolic
Hypertension in the Elderly Program (SHEP), Systolic
Hypertension in Europe (SYST-Eur), Hypertension in
the Very Elderly Trial (HYVET-Pilot) that diminishing in
either isolated systolic or systolic-diastolic hypertension
fundamentally reduces the risk of miniature and
macrovascular complications and cardiovascular (CV)
death or diabetes-related death''®, Lowering blood
pressure (BP) in patients with diabetes mellitus is
more cost-effective than tight blood glucose contral,

and beneficial results are apparent earlier'®. Therefore,
all of the hypertension management guidelines, that
is, Seventh Report of Joint National Committee on
Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure-2003 (JNC-7), American
diabetes association (ADA) 2010, European Society of
Hypertension (ESH) [18], WHO guideline'®'"1° focused
aggressively on blood pressure (BP) control in diabetic
patient to below 130-135/80-85mmHg'®6'¢,

Materials and methods

This was a Prospective and Observational study
that was conducted for a period of six months from
November 2017 to April 2018. A total of 195 patients
from the department of cardiology and medicine,
Apollo multispecialty hospital, and research center,
those who have satisfied with the study criteria and
consent to participate in this study were included for
the study. all data were documented in data collection
form and patients were followed up for any further
addition of antinypertensive drugs. The blood pressure
at the time of admission and during the hospital
stay also was recorded. The antihypertensive drugs
utilization pattern will be compared with international
guideline JNC-8 to find out the extent of conformity
with the guideline.

To interpret the outcome of the study, proper descriptive
analysis has been carried out in this study. This model
was Descriptive statistics, frequency and percentage
were drawn and charts were used to represent the
consolidated data for inferential statistics. Chi-square
tests of independent of attribution were used to test
the categorized data. The Statistical software namely
SPSS 15.0, was used for the analysis of the data, and
Microsoft Word and Excel have been used to generate
graphs, tables, etc.

Result and discussion

Qur study in table I represent that out of 195 patients,
majority 83(42.56%) of patients were from the age group
51-60 years, followed by 59 (30.25%) of patients were
from the age group 61-70, 15 (7.69%) of patients were
from the age group41- 80, 12 (6.16% )of patients were
from the age group 71-80, 9 (4.61%) of patients were
from the age group 31-40, 8(4.10%) of patients were
from the age group18-30, 6 (3.07%) of patients were
from the age group81-90, 3(1.53%) of patients were
from the age group >90. This result is similar to Georgy
M. Varghese, et al.?° study on the drug utilization pattern
of antihypertensive agents in a tertiary care hospital. We
observed the majority of 83 (42.56%) of patients were
from the age group 51-60 years. more precautions
should be taken in this age group.
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Table I: Age-wise distribution.

Age distribution Number of patients Percentage
18-30 8 4.10%
31-40 9 4.61%
41-50 15 7.69%
51-60 83 42.56%
61-70 59 30.25%
71-80 12 6.15%
81-90 6 3.07%
>90 3 1.53%
Totals 195 99.96%

The study of body mass index distribution in table II,
shows that out of 195 patients, 120 (61.53%) patients
were obese, and the remaining 75 (38.46%) patients
were under normal weight. A patient who is obese must
be recommended more about reducing of weight will
be healthful to in reducing blood pressure. This result is
similar to Vikas Pandey, et al.?" study on the evaluation of
prescribing patterns in diabetic and hypertensive patients
in a South Delhi Hospital.

Results on the vital parameter of patients in table Il, show
that out of 195 patients, 95 (48.71%) of patients were
under stage 2 hypertension, followed by 60 (30.76%) of
patients under stage 1 hypertension and the remaining 35
(17.94%) of patients were in prehypertension stage. This
result is following JNC 8.

Table 1l: Demography of of the study patients.

In the treatment of patients with the antihypertensive
drug in table Il represent among diabetic hypertensive
patients, 101(51.79%) of patients were treated with single
anti-hypertensive drugs, and 94 (48.20%) of patients
were treated with antihypertensive drug combinations.
This result was similar to Bipin b panda, et al.?* study on
a survey of the prescription pattern of antihypertensive
drugs in hypertensive and diabetic hypertensive patients.
So in this study 101 (51.79%) of patients were treated
with single antinypertensive drugs.

Study on monotherapy of hypertension in table 1ll shows
that, out of 101 patients who underwent monotherapy for
the treatment of hypertension, 29 (28.71%) of patients
were prescribed with CCBs, followed by 23 (22.77%) of
patients with ACE inhibitors, 20 (19.95%) of the patients
with ARBs, 18 (17.82 %) of the patients with diuretics, 11
(10.89%) of the patients with B-blockers and 2 (1.98%)
of the patients with a blocker. In this study, most of the
patients 29 (28.71%) were prescribed calcium channel
blockers, and a very less number of patients 2 (1.98%)
were prescribed a blockers. This resultis similar to Georgy
M. Varghese, et al.?° studies on drug Utilization pattern
of antihypertensive agents in a tertiary care hospital on
utilization pattern of antihypertensive drugs in Chinese
diabetic we observed calcium channel blockers with
28.71% was the most prescribed drug among patients
underwent monotherapy.

A study on combination therapy in table IV, reveals that
out of 94 patients in whom two antihypertensives were

Gender Number of patients Percentage . o ) . .
Malo 115 58.97% prescribed, 23 (24.46%) patients were prescribed with
Female 80 41.02% a combination of ARB and CCB and followed by 21
0, N ' .
Totals Lo S (22.34%) of patients who were prescribed with ARB
BODY MASS (CATEGORY)
Normal 73 38.46%
Obese 120 61.53%
Totals 195 99.99%
Socio-economic status Table IlI: Various antihypertensive drugs prescribed to hypertensive diabetic
Rural 75 38.46% patients.
Urban 120 61.53%
Totals 195 99.99% Class of drug Name of the drug Number Percentage
Social status EuEstionts
ACE Inhibitors Ramipril 7 6.93%
Smoker s SOl Enalapri 12 11.88%
Non smoker 90 46.15% Lisinopri 4 3 960/
. 0
Totals -195 99.99% Totals 23 20 7%
Ao S°°':'Ojtat”5 r ARBs Losartan 5 4.95%
coholic 79% A
Non alcoholic 94 48.20% ey erten B 275
Totals 195 99.99% i iy 5 LT
. il Valsartan 10 9.90%
Diet pattern Totals 20 19.95%
ulnier digt 17232 22-42‘50 B blockers Atenolol 4 3.96%
ithout diet .56%
Totals 195 99.99% s rioiol 2 e
Carvedilol 2 1.98%
Vital parameters Totals 11 10.89%
Pre-hypertension 35 17.94% a blocker Prazosin 2 1.98%
120-139 / 80-89 o
Stage1 hypertension 60 30.76% Totals 2 1.98%
130-139/ 80-89 CCB Nifedipine 3 2.97%
Stage2 hypertension 95 48.71% -
=140mmHg/=90mmHg Amlodipine 24 26.732/0
Totals 195 99.99% Totals 2 28.71%
Antihypertensive therapy Diuretics Hydrochlorothiazid 10 9.90%
Furosemide 8 7.92%
Monotherapy 101 51.79%
Two drug combination 94 48.20% Totals i 52
Totals 195 99.99% All Totals 101 99.99%
120
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and Diuretics, 19 (20.21%) of patients were prescribed
with Diuretics and ACE 1, 10(10.63%) of patients were
prescribed with CCB and ACE-l, 7 (7.44%)of patients
were prescribed with calcium channel blockers and
B-blockers, 5 (5.31%) of patients were prescribed with
CCB and Diuretics, 4 (4.25%) of patients with BB and
ACE I, 3 (3.19%) of patients were prescribed with ARB +
B-blockers and 2 (2.12%) of patients were prescribed with
B-blockers and diuretics. In this study, most of patients
23 (24.46%) were prescribed a combination of ARB and
CCB, and ARB +B-blockers was the least combination
therapy prescribed among 2 (2.12%) of patients. We
observed that calcium channel blockers, angiotensin-
converting enzyme inhibitors, and diuretics were the most
prescribed combination therapy. To some extent, this part
is following JNC 8 guidelines?' 22,

Other class of medication in table V, prescribed along with
antihypertensive therapy shows that the most commonly
prescribed category of drugs among these medications
was analgesics (15.38%) followed by Muscle relaxants
(11.79%) multivitamins (10.70%), Anti asthmatic and COPD
(8.71%), Antiarrhythmic drugs (7.17%), Miscellaneous anti-
inflammatory (6.15%), Laxatives (5.64%), Drugs for anxiety
and sleep disorders (6.12%), anti-malarial (4.10%), Anti-
anemic drugs and Antiulcer drugs (3.58%), Antibacterial
drugs (3.07%), Corticosteroids and Anti rheumatoid agents
(2.56%), Lipid regulating drugs (2.05%), Cytotoxic drugs,

Table IV: Antinypertensive drug therapy among hypertensive diabetic patients.

Two drug combinations Number of patients Percentage
ARB + D 21 22.34%
CCB + ACE-I 10 10.63%
CCB + BB 7 7.44%
ARB + CCB 23 24.46%
CCB + D 5 5.31%
ARB + BB 3 3.19%
BB + D 2 2.12%
BB + ACE | 4 4.25%
ACE Il +D 19 20.21%
TOTALS 94 99.95%

Table V: Class of other medications.

Class Number of patients = Percentage
Drugs for anxie 10 5.12%
and sleep disorders

Antiulcer drugs 7 3.58%
Laxatives 11 5.64%
Antiarrhythmic drugs 14 717%
Lipid regulating drugs 4 2.05%
Anti-anaemia drugs 7 3.58%
Multivitamins 21 10.70%
Anti-asthmatic and COPD 17 8.71%
Antidepressants 3 1.583%
Anti-allergies 2 1.02%
Antibacterial drugs 6 3.07%
Antimalarial drugs 8 4.10%
Anti-amoebic 1 0.51%
Corticosteroids 5 2.56%
Anticonvulsants 2 1.02%
Cytotoxic drugs 3 1.683%
Analgesics 30 15.38%
Anti-rheumatoid agents 5 2.56%
Miscellaneous anti-inflammatory 12 6.15%
Muscle relaxants 23 11.79%
Systemic antifungal 1 0.51%
Expectorants and cough syrups 3 1.683%
Totals 195 99.82%

Antidepressants  Expectorants and cough syrups and
(1.58%), Anticonvulsants and Anti allergies (1.02%), Anti
amoebic and Systemic antifungal drugs (0.51%) Cytotoxic
drugs and BCG vaccines (0.1%) respectively are the
least prescribed. We observed that the analgesic group
of drugs were the most prescribed drug with15.38%. this
result is similar to J.M. Okonta, et. a”® study on prescribing
Patterns of Antihypertensive and Antidiabetic Agents in a
Secondary Healthcare Institution in Nigeria.

Conclusion

This was a prospective observational study, assessment
of prescribing patterns in hypertensive patients  with
type 2 diabetes mellitus and it confirmed that out of 195
patients, the majority of patients were from the age group
51-60 years, six patients were from the age group 871-
90, 3 patients were from the age group >90. Out of 195
patients, 115 patients belonging to males and 80 of
patients belonging to a female. Out of 195 patients, Most
of them were obese and only 75 patients were under
normal weight. The number of patients who were smoker
was more compared to the patients were a non-smoker.
The number of alcoholic patients was higher than the
number of non-alcoholic patients. The majority of patients
are without diet and only around a third of the patients
were under diet. Out of 195 patients, 95 patients were
under stage 2 hypertension, followed by 60 patients under
stage 1 hypertension, and the remaining patients were
in the pre-hypertension stage. Approximately half of the
patients were treated with single anti-hypertensive drugs
and half of the patients were treated with antihypertensive
drug combinations. Out of 1071 patients who underwent
monotherapy for the treatment of hypertension, most of
them were prescribed calcium channel blockers, and a
very less number of patients2 were prescribed with a
blockers. Out of 94 patients in whom two antihypertensives
were prescribed, most of the patients were prescribed
a combination of ARB and CCB, and ARB +B-blockers
was the least combination therapy prescribed among
patients. We observed that calcium channel blockers,
angiotensin-converting enzyme inhibitors, and diuretics
were the most prescribed combination therapy. The most
commonly prescribed category of drugs among these
medications was analgesics followed by Muscle relaxants
multivitamins, Anti asthmatic and COPD, Antiarrhythmic
drugs, Miscellaneous — anti-inflammatory,  Laxatives,
Drugs for anxiety and sleep disorders, anti-malarial,
Anti-anaemia drugs and Antiulcer drugs, Antibacterial
drugs, Corticosteroids and Anti rheumatoid agents.
Role of pharmacist Drug utilization and evaluation of
antinypertensive medications among patients with type 2
diabetes mellitus.
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Abstract

Objectives: Sleep disturbances are common in women, especially during pregnancy. Anxiety is a common disorder that can be
accompanied by obstetric, neonatal and postnatal complications. This can result in emotional and psychological consequences
in pregnant women. We aimed to evaluate the relationship between the anxiety and the sleep quality among pregnant women in
Mashhad - Iran, in 2020.

Materials and methods: This cross-sectional study was conducted on 565 pregnant women who were referred to Mashhad
health centers. Two-stage cluster sampling method was used to choose the patients. The data were collected using a socio-
demographic questionnaire, state-trait anxiety inventory (STAI) and Pittsburgh Sleep Quality Index (PSQY). A general linear model
was used in order to estimate the effect of independent variables (sleep quality and socio-demographic characteristics) on the
dependent variable (anxiety).

Results: The mean =+ standard deviation (SD) sleep quality score was 3.6 + 1.4 (range: 0-21), and the mean anxiety score was
4.7 + 3.7 (range: 0-30). A significant correlation was found between anxiety score and total score of sleep quality and all its sub-
domains except delay in sleeping. According to the adjusted general linear model, sleep quality, age, marital relationship, the
satisfaction of husband job, place of residence and place of receiving prenatal care were predictors of anxiety.

Conclusion: Considering the significant relationship between anxiety and sleep quality in pregnant women, sleep hygiene education
will be necessary in order to decrease the anxiety of pregnant women,

Keywords: Anxiety, pregnancy, sleep, Pittsburgh Sleep Quality Index, state-trait anxiety inventory.

Resumen

Objetivos: Los trastoros del suefio son frecuentes en las mujeres, especiamente durante el embarazo. La ansiedad es un
frastorno comun que puede acompanarse de complicaciones obstétricas, neonatales y postnatales, esto puede provocar
consecuencias emocionales y psicologicas en las mujeres embarazadas. Nuestro objetivo es evaluar la relacion entre la ansiedad
y la calidad del suefio entre las mujeres embarazadas en Mashhad - Iran, en 2020.

Materiales y métodos: Este estudio transversal se llevod a cabo en 565 mujeres embarazadas que fueron remitidas a los centros
de salud de Mashhad. Se utilizd el método de muestreo por conglomerados en dos etapas para elegir a las pacientes. Los datos
se recogieron mediante un cuestionario sociodemogréfico, el inventario de ansiedad estado-rasgo (STA)) y el indice de calidad del
suenio de Pittsburgh (PSQY). Se utilizd un modelo lineal general para estimar el efecto de las variables independientes (calidad del
sueno y caracteristicas sociodemogréficas) sobre la variable dependiente (ansiedad).

Resultados: La puntuacion media = desviacion estandar (DE) de la calidad del suefio fue de 3,6 = 1,4 (rango: 0-21), vy la
puntuacion media de la ansiedad fue de 4,7 + 3,7 (rango: 0-30). Se encontrd una correlacion significativa entre la puntuacion
de ansiedad v la puntuacion total de la calidad del suefio y todos sus subdominios, excepto el retraso en el suefio. Segun el
modelo lineal general ajustado, la calidad del suefio, la edad, la relacion conyugal, la satisfaccion del trabajo del marido, el lugar
de residencia y el lugar donde se recibe la atencion prenatal fueron predictores de la ansiedad.

Conclusiones: Teniendo en cuenta la relacion significativa entre la ansiedad v la calidad del sueno en las mujeres embarazadas,
la educacion en higiene del suerio seré necesaria para disminuir la ansiedad de las mujeres embarazadas.

Palabras clave: Ansiedad, embarazo, suefio, Indice de calidad del suerio de Pittsburgh, inventario de ansiedad estado-rasgo.
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Introduction

Sleep is a systematic and organized behavior that is
repeated on aregular basis. Sleep substantially contributes
to revitalization of mental and physiological processes
and is required for accepting new tasks'. Common sleep
disturbances consist of insomnia, frequent waking in the
night, increasing sleepiness during the daytime, mood
complaints and unusual feelings during sleep?. About
two-thirds of pregnant women complain of abnormal
sleep patterns. Sleep disorders during pregnancy usually
increase with every trimester. Furthermore, total sleep
time and night sleep increase during the first trimester®,
Pregnant women suffer from sleep onset problems,
frequent awakenings, reduced night sleep hours, and
decreased sleep efficiency, which starts as early as week
12 of pregnancy to 2 months postpartum®.

Okun and colleagues indicated that 25% of pregnant
women suffer from significant sleep disorders in the
first gestational trimester, and it increases up to 15%
in the third trimester. Meanwhile, sleep duration during
pregnancy decreases progressively 6. Guendelman et al.
also reported that 26% of healthy nulliparous women who
were interviewed between 6 and 20 weeks of pregnancy
had a night sleep of < 7 hours”®,

Sleep quality refers to an individual's mental characteristics
and sleep experience (e.g. feeling relaxed and satisfied
after waking up). Various factors such as illness, pain,
mental stresses etc. can affect the sleep quality and
quantity®. In addition, diseases such as colic, iron
deficiency anemia and allergies' ',

Pregnancy is a highly critical period for developing mental
health problems, and anxiety disorders are common
mental disorders during pregnancy with a prevalence rate
of 1 to 26% in low- and middle-income countries'. Any
person may experience anxiety due to various stressors
or environmental pressures',

This serious psychological factor extremely affects
mothers and fetuses during pregnancy'. Prenatal anxiety
may also affect the fetus through specific mechanisms.
First, hormones such as catecholamines are released
due to maternal stress, and pass across the placenta
which affects fetal brain development at 12-22 weeks of
pregnancy.

These hormones also result in umbilical artery contraction
which in turn reduces oxygen and nutrients supply to the
fetus'™. In addition, maternal anxiety leads to preterm
birth, emotional problems, attention deficit hyperactivity
disorder (ADHD) symptoms, growth retardation, crying
and restlessness, and low mental development in
infants'®'’. In a study, depression and anxiety disorders
were shown to predict infant sleep disorder', such
that newborns with anxious mothers experience higher

restlessness rates'. In this regard, 874 mothers between
20 and 34 years of age and their infants participated in
a cohort study, and researchers found that matermnal
psychological distress affects infants sleep quality°.

Materials and methods

Study Design and Participants

This cross-sectional study was conducted on 565
pregnant women with pregnancy ages equal to 15 weeks
or more (the second or third trimester of pregnancy) who
visited health centers, based in Mashhad-Iran in 2020.
The inclusion criteria consisted of Iranian nationality, being
a Muslim, living in Mashhad, being wiling to participate
in the study, having a singleton pregnancy, living with the
husband during the study, and having no employment at
night shift. The exclusion criteria included having multiple
pregnancies, pregnancy with fetal abnormalities, history
of anxiety during the non-pregnancy period, intense
family dispute with husband as asserted by the individual,
having infertility history, the record of visiting a physician
for mental problems, history of taking medicines or
hospitalization, medical problems during pregnancy
such as thyroid, hypertension and high-risk pregnancy,
history of mental illness —especially anxiety— in first degree
relatives, taking medicines for sleep disorders such as
insomnia, oversleeping and frequent waking, facing with
problems such as the death of relatives, severe accident,
serious illness of family members, financial problems,
losing one’s and husband's jobs and/or the stress caused
by changing residence within last six months.

Sampling

A 2-stage cluster sampling method was used. Sampling
was conducted in the health centers and bases of
Mashhad city. Among 45 centers and 20 bases in
this city, one-third of the health centers and bases (10
centers and 5 bases) were selected randomly through:
https://www.random. org/. Twenty-one centers were
governmental and 8 centers were private. These centers
are not referral ones. The number of pregnant women
selected from each health center was proportional to the
size of the women covered by each center. For sampling,
first, the number of pregnant women covered by the
selected health center was determined; Then, the names
of eligible women were listed, and they were numbered.
The final participants to be included in the study were
randomly selected based on the quota of each center.
The selected pregnant women were called and invited for
the study. The participants were first assessed in terms
of basic information and eligibility criteria. If they were
eligible for being included in the study, comprehensive
information was provided for them about the aims of the
study and confidentiality. If they were willing to participate
in the research, the informed consent form was filled out
by participants and the data collection tool was completed
via an interview with participants.
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Data Collection Tool

Data collection tool included socio-demographic
characteristics questionnaire, state-trait anxiety inventory
(STAl) and Pittsburgh Sleep Quality Index (PSQI).

The PSQI measures an individual's attitude toward sleep
quality during 4 weeks. It has 7 subscales including
subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbance, use of
sleeping medication and daily daytime dysfunction. The
score of each subscale is between O and 3. The sum of
the scores of these seven components comprises the
total score of the scale ranging from zero to 21. The lower
score shows the better situation of sleep. A score higher
than 5 indicates the unfavorable quality of sleep. The
reliability of the scale was 0.83. Its validity was reported by
scale’s creators at the appropriate level with the sensitivity
of 89.6% and specificity of 86.5% in patient participants
compared with the control group?’. The scale was also
used in a study on pregnant women in Mashhad-Iran??.

Sample Size

Sample size was estimated 377 individuals with respect
to the study of Baghi et al and considering d = 0.05
about the mean score of sleep quality (m = 10.5,
standard deviation [SD] = 2.5, and a = 0.05). As it was
a cluster sampling, final sample size was calculated
565 individuals with respect to the design effect of 1.5.
Statistical analysis of the data was performed using SPSS
version 21, Descriptive statistics including frequency and
percentage, mean, median, percentile 25 to percentile
75 and SD were used for describing socio-demographic
characteristics, sleep quality, and anxiety. Normality of the
quantitative data was measured by skewness and kurtosis
and they had normal distribution except components
of sleep duration, habitual sleep efficiency and use of
sleeping medication. Pearson correlation test was used
for determining the relationship between anxiety and sleep
quality and its components with normal distribution. The
Spearman correlation was used for abnormal variables.
Any variable was included in the general linear model
(GLM) individually in an unadjusted form to determine the
relationship between socio-demographic characteristics
and the score of anxiety. Then the variables with P value
lower than 0.05 based on unadjusted GLM were entered
into the adjusted GLM. The P value lower than 0.05 was
considered significant

Results

In this study, 612 pregnant women were assessed
accordingto eligibility criteriaand 47 women were excluded
because they were not eligible. Finally, 565 women
participated in the study by filling out the questionnaires.
Mean (SD) age of participants was 28.7 years (5.5) and
body mass index was 25.2 (3.2) kg/m2. One-third of
participants (33.5%) had diploma education and majority

of them (98.0%) were housewives. Almost two-thirds of
women (63.8%) reported that their monthly income is
less than enough amount. Ninety-five percent of women
received prenatal care from health centers and about
two thirds of respondents (64%) were satisfied with their
husband job. More than three-quarters of women (76.5%)
reported that they were wiling to pregnancy. Seventy-
eight percent of women and 76% of their husbands were
satisfied with fetal sex (Table 1). The mean (SD) sleep
quality score was 3.6 (1.4) from attainable score of 0-21
and mean (SD) anxiety score was 4.7 (3.7) from attainable
score of 0-30. About 6% of women suffered from sleep
disorders. Women had the highest mean score or the
worst status in subscale of impaired daily dysfunction and
the lowest mean score or the best status in the subscale
of hypnotic drugs consumption. According to Pearson
test, there was statistically significant correlation between
anxiety score and total score of sleep quality (P < 0.001)
and sub-domains of subjective sleep quality (0.016),
sleep disturbance (P < 0.001) and daytime dysfunction
(P < 0.001). According to Spearman test, there was
statistically significant correlation between anxiety score
and sub-domains of sleep duration (P < 0.001), and
sleep hypnotic drugs (P < 0.001; Table II).

Discussion

Sleep disturbances are common in women, especially
during pregnancy, and are associated with emotional
and psychological consequences. In the State Anxiety
Inventory, the highest prevalence of mild anxiety was
in the first trimester, for moderate anxiety in the second
trimester, and for severe anxiety in the third trimester. In
the trait anxiety inventory, higher prevalence of moderate
anxiety was in the first timester, for mild and severe anxiety
in the second trimester, and for moderate and relatively
severe anxiety in the third semester. In a research raised
by Signal et al., on 406 pregnant women using Edinburgh
Postnatal Anxiety Scale, by the end of pregnancy, 22%,
25%, and 55% of the women experienced symptoms of
depression, anxiety, and stress, respectively. Less than
55% of women reported depressed mood for more than
2 weeks, and factors such as the history of maternal
depression and younger age were important predictors
of depression, stress, and anxiety caused by a feeling of
inefficiency. Maternal mental health should be considered
equally important in pregnancy period and the postpartum
period®®, Rallis et al. revealed that the rate of anxiety,
and stress during pregnancy trimesters differ, increased
anxiety and stress in the late pregnancy?*. Consistent with
other studies, current findings underline the importance
of mental problems incidence in early pregnancy and a
history of it even before pregnancy on sleep quality of
pregnant women. Accordingly, in the current study,
moderate depression, mild anxiety, and moderate anxiety
were reported in the first trimester. Severe anxiety had a
higher incidence in the third trimester. Thus, to have a
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good mental and physical health during pregnancy, the
prevalence of psychiatric disorders and its treatment
should be taken into account, and mental-emotional
health screening in early pregnancy seems to have much
importance.

In analyzing sleep quality timesters, the results showed
that poor sleep quality has a higher prevalence in the
third timester. Sleep quality scales such as sleep latency,
sleep duration, sleep efficiency, sleep disturbances, use
of sleep medications, and daytime dysfunction were
disrupted. A review of sleep quality during pregnancy
indicates that sleep problems increase gradually from the
first timester to the last trimester. A research performed

Table I: Socio-Demographic Characteristics of the Participants (n = 565).

Characteristic
No. (%)a Body mass index (kg/m?)
11 (2.0 <19.8
388 (70.8) 19.8-25.9
125 (22.8) 26-29
24 (4.4) >29
25.2 (2.3) Mean (SD)b
Husbands education level
10(1.8) lliterate
165 (29.2) Elementary
145 (25.7) Guidance
38 (6.7) High school
152 (26.9) Diploma
55 (9.7) University
Sufficiency of income for expenses
197 (36.2) Fairly sufficient
347 (63.8) Insufficient
History of abortion
154 (27.3) yes
411 (72.7) no
History of preterm labor
7(1.2) yes
558 (98.8) no
Satisfaction of husband job
202 (35.8) Fairly satisfied
362 (64.2) Completely satisfied
Woman interest in fetal sex
443 (78.8) yes
122 (21.5) no
Husband interest in fetal sex
427 (76.3) yes
138 (24.4) no

a Valid Percent has been reported in all the variables because of missed data.
b All data indicate number (percent), unless has been specified.
¢ Two cases reported that the income was completely sufficient.

by Swanson et al. on pregnant and postpartum women
indicated a high prevalence of psychiatric and sleep
disorders including insomnia, and anxiety; among which
insomnia had a higher frequency in the perinatal period?®.
Mindell et al. examined sleep pattern during pregnancy
and showed that the subjects during pregnancy have a
poor quality of sleep, decreased sleep efficiency at night,
and high daytime sleepiness. Nearly all of the subjects
reported repeated awakenings at night, nap during the day,
symptoms of insomnia, respiratory disorders, and restless
legs syndrome. No difference was seen in terms of sleep-
disordered breathing, daytime sleepiness, and fatigue.
Furthermore, physical problems related to pregnancy
such as frequent urination and lack of convenient

Characteristic

No. (%)a Age (y)
6(1.1) <18
152 (27.4) 18-25
194 (35.0) 25-30
202 (36.5) >30
28.7 (5.5) Mean (SD)b
Education level
19 (3.4) lliterate
151 (26.7) Elementary
116 (20.5) Secondary
49 (8.7) High school
189 (33.5) Diploma
41 (7.9) University
Job
549 (98.0) Housewife
11 (2.0 Employed
Residence
207 (36.6) Personal
358 (63.4) Rental
Place of prenatal care
538 (95.9) Health center
5(0.9) Private clinic
18 (3.2) Health center and Private clinic
Marital relationship
92 (16.9) Very good
368 (65.4) Good
1083 (18.3) Fairly good
Wanted Pregnancy
432 (76.5) yes
133 (23.5) no
History of anxiety
2 (0.4) yes
563 (99.6) no

Table Il: Status of Anxiety, Sleep Quality and its Components and Their Relationship (n = 565)

Variable Mean (SD) Relationship With Quality of Life

r [®
Sleep quality total score 3.6(1.4) 0.292 <0.001b
Components
Subjective sleep quality 0.8 (0.4) 0.102 0.016b
Sleep latency 0.8 (0.5) 0.020 NS b
Sleep duration 0 (0-0)a 0.164 <0.001¢c
Habitual sleep efficiency 0 (0-0)a 0.238 <0.001¢c
Sleep disturbance 0.8 (0.4) 0.291 <0.001b
Use of sleeping medication 0 (0-0)a 0.138 0.001c
Daytime dysfunction 0.9 (0.4) 0.225 <0.001b
Anxiety 4.7(3.7) - -
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sleep can lead to sleep disturbance. Thus, such sleep
disorders during pregnancy should be treated, because
sleep disturbance and poor sleep can negatively impact
maternal and fetus health after pregnancy®®. Sharma et
al. reported that sleep disturbance during pregnancy can
have a considerable impact on pregnancy out-comes.
For example, strong snoring could be a risk factor for
hypertension during pregnancy and cesarean section?’28,
Moreover, lack of sleep (short and inadequate sleep, and
insomnia) during pregnancy leads to low mental and
social performance. Poor sleep is a risk factor in creating
side effects during pregnancy?®. In reviewing the quality of
sleep and sleep disturbances during pregnancy, Rezaei et
al. reported that poor sleep and poor quality of sleep can
be more prevalent in the second trimester of pregnancy®.

There are several researches performed on sleep during
pregnancy that can confirm the results obtained from the
present research. In the research performed by Rezaei
et al., it is indicated that sleep disturbance can be more
prevalent in the third trimester of pregnancy®’, while we
found that maternal sleep disturbance is lower in the third
trimester. Given the increasing psychiatric problems at
the past 3 months of pregnancy, sleep problems and low
quality of sleep are more tolerable by women, such that
most research con-firms the results obtained from the
present research.,

We also found that there is a significant correlation
between sleep quality and psychiatric dis-orders,
and increased level of anxiety and depression would
decrease sleep quality. A community-based study
by Dorheim et al. on women in week 32 of pregnancy
showed that the prevalence of insomnia according to
DSM-IV-TR was high (61.9%), significantly higher than the
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Abstract

There is evidence that screening for colorectal cancer (CRC), a cancer whose natural history is well known, is very effective
and efficient. The recommendations of Scientific Societies and National and Supra-National Health Institutions for its population
application are clear and forceful.

The bases of this evidence, the recommendations made and in force, and the current circumstances of application of the CRC
screening in the Balearic Islands are reviewed in the text, establishing at the end recommendations for its improvement, which is
much needed.

Keywords: Cancer, colon, screening.

Resumen

Estéa demostrado que el cribado del cancer colorrectal (CCR), un cancer cuya historia natural es bien conocida, es muy eficaz
y eficiente. Las recomendaciones de Sociedades Cientificas e Instituciones Sanitarias Nacionales y Supranacionales para su
aplicacion poblacional son claras y contundentes.

Las bases de esta evidencia, las recomendaciones realizadas y vigentes, y las circunstancias actuales de aplicacion del cribado
de CCR en Baleares se revisan en el texto, estableciendo al final recomendaciones para su mejora, que es muy necesaria.

Palabras clave: Cancer, colon, cribado.
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Introduction

The importance of colorectal cancer (CRC) in our society
is very great, although little is known by the general
population. In Spain, CRC is the most common cancer,
with about 40,000 new cases / year; in the Balearic
Islands, over 800 cases are diagnosed annually’.

Most CRC cancers develop from adenomatous polyps.
The probability that a polyp progresses to cancer
depends on the histological type, its size, and the
degree of cellular dysplasia. The average time required
to complete this progression is long, probably 10 years
or more, which creates a long period of time that allows
preventing or detecting CRC early and improving its
prognosis. After the removal of polyps, the incidence of
carcinomas decreases by approximately 88-90%, in the
following 6 years?®4,

The incidence of CRC clearly increases after the age of
50 5. The progressive aging of the population, exposure
to environmental risks and, more recently, screening for
CRCG, influence the increase in observed cases of CRC.

The main factor associated with the survival of CRC is
the degree of extension at the time of diagnosis: 60% of
CRC cases are diagnosed when the disease is already
advanced at a regional or distant level, that is, with
metastases. However, when the diagnosis is made in
early stages (stages | and Il), overall survival can exceed
90%: this fact highlights the great importance of screening
programs (early diagnosis, secondary prevention) of CRC
and that in this context most neoplasms are diagnosed
in early stages®’ (The clinical stages - TNM - of the CRC
can be consulted in annex 1).

Given the great importance of CRC and its enormous
capacity to be prevented through specific screening
programs, as has been demonstrated in the Balearic

Epidemiology of colorectal cancer

CRC is one of the most frequent neoplasms in westermn
countries. In Spain, CRC is globally the most frequent
cancer, with a total of 39,553 new cases per year, and
it occupies the second position among men, behind
prostate cancer, and among women, behind breast
cancer'®, Table | details the incidence of the main types
of tumors and their distribution by sex.

The incidence of CRC varies according to age,
increasing markedly after the age of 50 5, as can
be seen in figure 1. The progressive aging of the
population, exposure to environmental risks and CRC
screening have a very marked influence on the evolution
of the number of observed CRC cases.

Figure 1: Colon and rectal cancer incidence rates by age in Spain.
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Figure 2: Survival based on CRC staging .
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Table I: Most frequent tumors in Spain according to sex. 2017.
Men Women Total
Cancer n % Cancer % Cancer n %
Prostate 33370 22,42 Breast 27747 28.04 CRC 41441 16,73
CRC 24764 16,63 CRC 16677 16,85 Prostate 33370 13,47
Lung 22430 15,07 Uterus 6160 6,23 Lung 28347 11,44
Bladder 17439 11,71 Lung 5917 5,98 Breast 28047 11,32
Stomach 5150 3,46 Bladder 3654 3,69 Bladder 21093 8,51
Total 148827 100 Total 98944 100 Total 247771 100

Source: Refs 1, 6.
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60% of CRC cases are diagnosed when the disease is
already advanced at a regional or distant level, that is,
with metastasis, and this is the main factor influencing
overall survival, However, when the diagnosis is made in
early stages (stages I and Il), a situation that occurs only
in 37% of cases, overall survival can exceed 90%/.

Most CRC develop from adenomatous polyps. The
probability that a polyp progresses to cancer depends
on its histological type, its size and the degree of cellular
dysplasia it shows?.

The removal of colon polyps (polypectomy) has two direct
conseqguences, a reduction in the incidence of CRC of
88-90% at 6 years and a decrease in mortality from CRC
both after ten and twenty years®4,

In recent years, mortality from CRC shows a downward
trend, both for colon and rectal cancer and in men
and women 8 (Table Il). This trend observed in Spain
since 1995 could be related to the improvement in the
diagnosis and treatment of CRC.

Early detection of colon
and rectal cancer

CRC is, together with cervical and breast cancer, one
of the tumors that can be subjected to a screening
program, since all three meet the classically required
characteristics of knowledge® , namely:

- Constitute a major public health problem

- Have a well-established and identifiable natural
history

- Have screening evidence of proven effectiveness
and efficiency

The CRC screening tests are grouped into four categories:

1. Stool tests for occult blood (SOB)

2. Endoscopic tests: sigmoidoscopy and
colonoscopy

3. Imaging tests: computed tomography (CT),
colonography and capsule endoscopy of the
colon

4. Biomarkers in peripheral blood: Septin9
methylated DNA and miRNA.

The predominant strategy for population screening
in European, Anglo-Saxon and Asian countries is the
detection of biennial SOB followed by colonoscopy
in positive cases, and annual sigmoidoscopy with or
without immunological fecal occult blood test’®' 1213,
The abllity to measure fecal Hb concentration is the
main advantage of the quantitative SOBI tests over the
qualitative ones and the guaiac SOB tests (SOBg). It
is universally accepted that the ideal test for organized
population screening is the quantitative SOBI test, which
should replace chemical tests (SOBg test)

The fecal Hb concentration increases as the lesion is
more advanced. For this reason, the rate of positive
results obtained with the SOBI test varies according to
the cut-off point chosen, which makes it possible to
select the most appropriate one (best balance between
sensitivity and specificity) for a population screening
program based on the availability of colonoscopies.
The screening programs are aimed at the population at
medium risk for developing colon cancer, that is, people
aged 50 to 69 years with no symptoms and without the
presence of a family or personal history of CRC.

Table I1: Evolution of adjusted mortality rates from colon and rectal cancer in Spain during the 1975-2018 period for men and women.
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In the first round of screening of the COLONPREV
Randomized Clinical Trial' the effect on CRC detection
and its impact on saving colonoscopies of increasing
the cut-off point from 15 to 40 ug Hb / g of stool was
analyzed. In women under 60 years of age, increasing
the cut-off point to 40 ug Hb / g reduced the detection
of advanced adenoma by 35% without altering the
detection of CRC, which would mean a saving of 44.5%
in colonoscopies. Likewise, increasing the cut-off point
to 80 pg Ho / g of stool in men under 60 years of age
and up to 25 pg Ho / g of stool in women over 60 years
of age did not modify the CRC detection rate, assuming
savings in colonoscopies 28.6 and 32.9%, respectively.
However, in men older than 60 years, any increase in
the cut-off point above 15 pg Hb / g of stool leads to a
loss of CRC diagnosis, which reaches up to 26% with
the cut-off point of 40 pg Hb / g of feces. This study
suggests that the cut-off point for the SOHi test can be
optimized based on age, sex, and existing resources for
colonoscopy. Ultimately, in groups selected by age and
sex, the cut-off point for SOBI could be increased, which
would result in savings in endoscopy resources without
loss of diagnosis of CRC cases.

The COLONPREV study has provided fundamental
data for the justification of SOB-based screening in
medium-risk populations, since it has shown that in
the long term in two overlapping cohorts, the effect in
terms of diagnosis and prevention of colon cancer was
equivalent if compared doing an initial colonoscopy with
doing SOBI every 2 years with colonoscopy when the
result was positive.,

Of the different types of tests to detect occult blood in
feces, the immunological (OC-Sensor®) is used in the
colorectalcancerprevention program of most Autonomous
Communities. The sensitivity of immunological PDSOH to
detect cancer varies between 85% and 95%; specificity,
between 39% and 94%. The sensitivity to detect polyps
with a higher probability of malignancy (>1cm) is 10-20%.
With non-rehydrated tests, the positive predictive value
varies between 10% and 15% for CRC, and between
30% and 40% for adenomas'®.

There is extensive experience in previous programs both
at a Spanish and international level that show the high
efficiency (cost / benefit) of CRC screening programs'®
based on the fact that the diagnosis of pre-cancerous
lesions (adenomas) or cancers in very early stages of
their development represents a great cost saving in
health and social terms compared to those generated
by the treatment of advanced invasive cancer, with, in
addition the great improvement in the vital prognosis of
the disease.

A clear example is found in France'’, where it is expected
that with the application of the population screening
program for CRC in a medium-risk population, the

number of deaths from CRC will decrease from 15,000 /
year to 12,000 / year. Furthermore, in population-based
studies the reduction in mortality from CRC has been
156-18%, although it is estimated that this reduction may
reach 30%'819,

During the period 2005-2008, after carrying out and
evaluating a pilot CRC screening test carried out by the
Catalan Institute of Oncology in order to determine the
acceptance and viability of a program on a population
scale, the Master Catalunya Oncology Plan, determined
that colorectal cancer screening should be extended to
the entire population. For this reason, it was implemented
at the population level in Barcelona city®°.

A recent Spanish cooperative study?!, shows how
the development of screening programs reduces the
incidence and mortality from colon cancer 7 years after
their introduction. This work is of great importance since
it is developed on the Spanish population of different
territories and not selected, that is, the population of the
colon cancer screening programs.

There are recommendations made by the European
Commission urging all member countries to develop
screening programs since 2003, as well as a European
guide for the development of screening programs?,
There is also an order from the Ministry of Health of Spain
in 2014 establishing the CRC screening program as
part of the portfolio of common services of the National
Health System?,

Consequently, and based on these solid evidence
of effectiveness and efficiency, there are currently
CRC screening programs in activity in all the Spanish
Autonomous Communities with the endorsement and
legal and administrative support of both the European
Commission and the Spanish Ministry of Health .

Current situation of the CRC screening
program in the balearic islands

In view of the enormous potential benefits, the current
situation of the program in the Balearic Islands is not
acceptable based on the results published in the last day
of the Alliance against colon cancer of the year 20197,

The CRC screening program in the Balearic Islands
began in January 2015, in the form of biannual rounds,
using the quantitative immunological SOH (OC-Sensor)
as a screening test. At present, the program covers the
areas of Ibiza-Formentera and the Inca District Hospital
in Mallorca.

We have the general results of the first two rounds of the
program (January 2015-December 2018). They can be
consulted in table llI.
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The results of the endoscopic activity are detailed in the
following table IV.

It should be noted that 77% of the colonoscopies
performed found lesions directly related to CRC, while
only 23% of the colonoscopies were negative for CRC
or colon polyps.

That is, summarizing:

- Detection of 116 cases of CRC, 80% in stages | and
I that is, less therapeutic aggressiveness with better
prognosis and lower personal and social cost,

- Detection of 472 people with high-risk adenomas,
which implies a clear task of preventing CRC
cases in the future

These excellent results are those of a program that
covers 29% of the population of the Balearic Islands. The
estimate in the case of 100% coverage of the population
would produce the following resullts:

- Detection of 400 cases of CRC in 4 years
- Detection of 1,628 high-risk adenomas

If we do the calculation by doubling the participation rate
to0 50% then the estimated results are even more relevant:

Communities and with a similar socio-sanitary structure
have already achieved.

Participation is another synergistic objective to cover. The
global participation rate of the population in the areas of the
Balearic Islands where the program has been carried out
is 28.8%, clearly lower than the national average of 48%
and the participation rate recommended by the European
Union 45%22. Table V details the coverage achieved by
the program in the Spanish Autonomous Communities. It
can be seen that the Community of the Balearic Islands
has the penultimate worst participation rate.

The collaboration of Civil Society has been fundamental
during the current development of the screening program.
This is due to the clear perception that the population
has of the benefit of the diagnosis of cancer in the
asymptomatic phase and the fact that almost everyone
has a family member or friend who has benefited from
the program. Volunteers from the Spanish Cancer
Association (SCA) carried out a work of personalized
phone calls at the beginning of the second round of the
program that was very effective in almost doubling the
very low initial participation rate.

Table V: Participation rates by Autonomous Communities.

Participation Rate 2017

‘ ) Andalucia ——
- Detection of 689 cases of CRC in 4 years Baleares |
« Detection of 2806 high-risk adenomas CastllaLa Mancha |
Castilla y Leén i
In the whole of Spain, other Autonomous Communities c‘:t:‘;:: ]
have already reached 100% coverage of the program or Galicia |
have a clear objective on when to achieve it, while in the cﬂm:::: ]
case of the Balearic Islands, from the Spanish Association Esparia |
against Cancer with the Balearic Government, we are "zir::
finally working on planning to achieve a total population LaRioja |
coverage, or at least greater than 85% as neighboring . Aregn |
ais Vasco
Navarra |
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Table IlI: General results of the January 2015- December 2018 Program.
INCA IBIZA-FORM MENORCA TOTAL
1st Round 2nd Round 1st Round 2nd Round 1st Round
Letters sent 25,352 25,498 25,090 26,267 19,871 122,078
Total SOB 8,362 8,991 5,363 6,618 5,826 35,160
SOBi (+) 616 533 388 379 373 2289
Exclusions 50 39 18 19 27 153
Waivers 17 15 11 10 17 70
Colonoscopias 539 478 359 350 329 2055
Participation rate 32,98 35,26 21,37 25,19 29,31 28,80
Table IV: Endoscopic activity of the Program January 2015- December 2018.
FIRST ROUND SECOND ROUND TOTAL (%)
Colonoscopies performed 1238 816 2049
High-risk polyps 276 196 472 (23,03%)
Medium risk polyps 325 181 506 (24,7%)
Low risk polyps 283 200 483 (23,6%)
Normal colonoscopies 275 197 472 (23,03%)
CRC 74 42 116 (5,66%)
Stage | 53 22 75
Stage Il 8 5 13
Stage Ill 12 5 17
Stage IV 1 4 5
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Impact of the Covid19 pandemic
on the program

The impact of the Covid-19 pandemic on all screening
programs in Europe has been enormous. In this sense,
it should be considered that the Balearic Islands have
not been an exception; the CRC screening program was
stopped in March 2020 and restarted in October 2020.
A national survey conducted in December 2020 and
directed by the SCA with the strategic collaboration of the
Spanish Societies of Medical Oncology, Radiotherapy
Oncology, Pathology, Hematology and Hemotherapy
and Oncology Nursing®® showed that between March
/ June 2019 and March / June 2020 34% fewer
cytologies and 24% fewer biopsies had been performed
nationwide, in addition to objectifying the very strong
impact that the pandemic had caused on job stability
and the psychological balance of cancer patients and
their families. It is legitimate to assume and hope that
this activity stoppage will have a harsh impact in the
coming years in the form of an increase in cancer cases
diagnosed in more advanced stages.

Conclusions

1. It is urgent to complete the implementation of the
Screening Program in all health areas of the Balearic
Islands 26. At the present time, the program covers only
20% of the population of the Balearic Islands. The lack
of extension to the population as a whole, generates a
situation of inequity within the population that, although in
the initial phases of the development of the program can
be acceptable, at this time they are very difficult to justify
before the population.

2. Through preventive education programs, the population
should be made aware of the benefits of participating in
the Screening Program, to avoid rejection of the invitation
and thus achieve high coverage.

3. The diagnostic results obtained in the Balearic Islands
in the first rounds of the program are equivalent to those
obtained in other Autonomous Communities, in line with
those required by good practice, demonstrating the
quality of the Program and the technical preparation of
all the team that It is carried out, which makes it possible
to ensure that a population expansion of the Program,
with adequate organizational planning, can and should
—extremely high efficiency— be assumed.

ANNEX 1.
Tumor stages of colon cancer.

Stage I: The cancer has grown, crossed the mucosa,
and invaded the muscle layer of the colon or rectum. It
has not spread to nearby tissues or lymph nodes (T1 or
T2, NO, MO).

Stage Il

A: The cancer has grown through the wall of the colon
or rectum, but has not spread to nearby tissues or lymph
nodes (T3, NO, MO).

B: The cancer has grown through the muscle layers to
the lining of the abdomen, called the visceral peritoneum.
It has not spread to nearby lymph nodes or elsewhere
(T4a, NO, MO).

Stage Il

A: The cancer has grown through the inner lining or into
the muscular layers of the intestine. It has spread to 1 to
3 lymph nodes, or to a tumor node in tissues around the
colon or rectum that do not appear to be lymph nodes,
but has not spread to other parts of the body (T1 or T2,
N1 or N1c, MO; or T1, N2a, MO).

B: The cancer has grown through the intestinal wall or
into surrounding organs and into 1 to 3 lymph nodes,
or into a tumor node in tissues surrounding the colon or
rectum that do not appear to be lymph nodes. It has not
spread to other parts of the body (T3 or T4a, N1 or N1c,
MO; T2 or T3, N2a, MO; or T1 or T2, N2b, MO).

C: Regardless of how deep it has spread, the cancer has
spread to 4 or more lymph nodes, but not to other distant
parts of the body (T4a, N2a, MO; T3 or T4a, N2b, MO; or
T4b, N1 or N2, MO).

Stage IV: The cancer has spread to one or more distant
organs of the body.
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Abstract

Background: Staphylococcus aureus is considered the pathogenic agent of dental implant infections. The present survey was
performed to assess the prevalence and antimicrobial resistance of S. aureus strains amongst the swab samples taken from the
site of dental implant infection and also periimplant sulcular fluid (PISF).

Methods: A total of 70 individuals were included in this survey. Swab samples of the site of infection and also PISE fluid were taken
and applied for microbial culture. Disk diffusion was used to assess the antimicrobial resistance of S. aureus isolates. Twenty out
of 70 (28.57%) swab samples taken from the site of dental implant infection and PISF.,

Results: The mean age of the studied population was 50.4 years, with a male to female ratio of 45/25. A history of alcohol
and smoking was found in 25.71% and 77.5714 of the studied population. Statistically significant differences were found
between male to female ratio (P <0.05), distribution of non-alcoholic and alcoholic individuals (P <0.05), and smokers with non-
smoker individuals (P <0.05). S. aureus strains harbored the highest resistance levels toward penicillin (90%), gentamicin (85%),
tetracycline (856%), and ciprofloxacin (75%). Resistance toward rifampin (25%) and trimethoprim-sulfamethoxazole (45%) was
lower than other antimicrobials.

Conclusion: The role of antibiotic resistant-S. aureus strains was found as a reason of dental implant infections. However, some
additional studies are needed to found more epidemiological aspects of antibiotic resistant-S. aureus in dental implant samples.

Keywords: Staphylococcus aureus, antimicrobial resistance, dental implants, prevalence.

Resumen

Antecedentes: EI Staphylococcus aureus se considera el agente patdégeno de las infecciones de los implantes dentales. El
presente estudio se realizd para evaluar la prevalencia vy la resistencia a los antimicrobianos de las cepas de S. aureus en las
muestras tomadas de la zona de infeccion de los implantes dentales y del liquido sulcular perimplantario de la infeccion de los
implantes dentales y del liquido sulcular periimplantario (PISF).

Métodos: Se incluyd a un total de 70 individuos en este estudio. Se tomaron muestras de hisopos del lugar de la infeccion
y del liquido perimplantario y se aplicaron para el cultivo microbiano. Se utilizo la difusion en disco para evaluar la resistencia
antimicrobiana de los aislados de S. aureus. Veinte de 70 (28,57%) muestras de hisopo tomadas del lugar de la infeccion del
implante dental y del PISF.

Resultados: | .a edad media de la poblacion estudiada fue de 50,4 afios, con una proporcion de hombres y mujeres de 45/25.
Los antecedentes de alcohol y tabaquismo en el 25,71% y 77,6714 de la poblacion estudiada. Se encontraron diferencias
estadisticamente significativas entre la proporcion de hombres y mujeres (P <0,05), la distribucion de individuos no alcohdlicos y
alcohdlicos (P <0,05), v los fumadores con los no fumadores (P <0,05). Las cepas de S. aureus presentaron los niveles mas altos
de resistencia a la penicilina (90%), la gentamicina (85%), tetraciclina (85%) y ciprofloxacino (75%). La resistencia a la rifampicina
(25%) vy al trimetoprim-sulfametoxazol (45%) fue menor que a otros antimicrobianos.

Conclusion: Se constato el papel de las cepas de S. aureus resistentes a los antibidticos como motivo de las infecciones de los
implantes dentales. Sin embargo, se necesitan estudios adicionales para encontrar méas aspectos epidemioldgicos del S. aureus
resistente a los antibidticos en muestras de implantes dentales.

Palabras clave: Staphylococcus aureus, resistencia antimicrobiana, implantes dentales, prevalencia.
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Introduction

Dental implant treatment is important for the recovery
process in patients with developmental and acquired
dental defects. Dental implants directly improve the
oral cavity function and esthetics as well as a patient's
speech and general well-being'. In recent years, medical
professionals have increasingly used dental implant
procedures for tooth replacement. Consequently, there
has been an increase in the number of patients with
systemic diseases requesting dental implants to replace
their missing teeth. However, the increase in demand for
dental implants is also associated with an increase in
complications associated with the procedure??.

One of the major issues regarding dental implants is the
infections occurrence in the site of dental plants®. In this
regard, a small proportion of implants are not successful
and may fail due to infection. The microbiota of implants
is similar to that of teeth in similar clinical states. Implants
that fail because of mechanical stress are colonized
by species associated with healthy teeth. Infected
implants are colonized by subgingival species, including
Staphylococcus aureus (S. aureus)® .

S. aureus is a Gram-positive and catalase-positive
bacterium responsible for different kinds of infections,
including Urinary Tract Infections (UTls), Respiratory Tract
Infections (RTIs), wound and burmn infections, soft tissue
infections, food-borne infections and etc®. S. aureus has
been reported to be a common cause of infection-related
implant failure, which involves multiple stages, including
adherence, maturation, and dispersal of bacteria®.

Dental implant S. aureus is able to cause several soft
tissue infections and also infection expansion through
head and neck'?, Research reports that S. aureus bacteria
harbor high resistance to diverse kinds of antibiotic drugs,
particularly penicillins, cephalosporins, tetracyclines,
aminoglycosides, macrolides, and fluoroquinolones™ '8,
Resistant strains cause more severe infections for a
longer period of time with higher economic losses owing
to the costs of control and treatments™16,

Rendering the high importance of this matter, the
present survey was done to assess the prevalence and
antimicrobial resistance of S. aureus strains isolated from
dental implant infections.

Materials and methods

Study criteria

The present cross sectional survey was conducted
between January 2020 to January 2021 on 200
individuals who were treated with dental implants at least
12 months ago. All individuals had signs of inflamsmation,
pain, and redness in the site of dental implant. The

inclusion and exclusion criteria were as follow:

The inclusion criteria:

1. Dental implant treatment at least 12 months ago

2. Presence of inflammation, pain and redness in the site
of dental implant

3. Age > 18

4. No relevant medical conditions

5. Lack of antibiotic therapy in the past 2 months

The exclusion criteria:

1. Presence of the coronavirus diseases 2019
(COVID-19)

2. Presence of hepatitis viruses

3. Antibiotic uses in the past 2 months

4., Pregnancy or lactation

5. Malignant diseases or other diseases

6. Treated with radiotherapy or chemotherapeutic agents
(chemotherapy) during the past five years

7. A history of head and neck radiation treatment owing
to certain medical conditions

Written informed consents were taken from all individuals
and their personal information kept secret.

Samples

Seventy out of 200 individuals were included into the
study. Swab samples were taken from the site of dental
implant infection without any contact with other parts of the
oral cavity. Swabs were taken from both implant surfaces
with inflammation and perimplant sulcular fluid (PISF) of
each implant. All swabs were separately transferred to
laboratory in cool boxes using the nutrient broth media.

S. aureus isolation and identification

A loopful sample of each broth media were transferred
to blood agar media and incubated at 37°C for 24 h in
aerobic atmosphere. S. aureus identification was done
using some biochemical tests, including Gram staining, ,
catalase activity, coagulated test (rabbit plasma), oxidase
test, glucose O/F test, resistance to bacitracin (0.04
U), mannitol fermentation on Mannitol salt agar (Merck,
Germany), urease activity, nitrate reduction, phosphatase,
deoxyribonuclease (DNase, Merck, Germany) test,
voges-proskaver (Merck, Germany) test and carbohydrate
(xylose, sucrose, trehalose and maltose, fructose, lactose,
mannose) fermentation tests'”.

Antimicrobial resistance

Patterns of antibiotic resistance of the S. aureus isolates
were studied using the simple disk diffusion technigue.
The Mueller-Hinton agar (Merck, Germany) medium
was used for this purpose. Susceptibility of S. aureus
isolates were tested against several types of antibiotic
groups including penicillin (10 pg/disk), methicilin (5
ug/disk), gentamicin (10 pg/disk), azithromycin (15 pg/
disk), erythromycin (15 ug/disk), tetracycline (30 g/
disk), ciprofloxacin (5 ug/disk), levofloxacin (5 pg/disk),
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clindamycin (2 ug/disk), trimethoprim-sulfamethoxazole
(25 pg/disk), and rifampin (5 pg/disk) antibiotic agents
(Oxoid, UK) using the instruction of Clinical and Laboratory
Standards Institute. The plates containing the discs were
allowed to stand for at least 30 min before incubated
at 37°C for 24 h. The diameter of the zone of inhibition
produced by each antibiotic disc was measured and
interpreted using the CLSI zone diameter interpretative
standards. Staphylococcus —aureus ATCC 25923
was used as quality control organism in antimicrobial
susceptibility determination’®-?",

Data analysis

SPSS software and chi-square test were used for
data analysis. At first, obtained data were kept at
the Microsoft Excel software and then transferred to
the SPSS%223, P value > 0.05 was recognized as a
significant level?* 25,

Results

S. aureus distribution

A total of 70 swab samples were taken from the site
of dental implant and assess for the prevalence and
antimicrobial resistance of S. aureus isolates. Table |
shows the distribution of S. aureus amongst the examined
samples. Twenty out of 70 (28.57%) swab samples taken
from the site of dental implant infection and PISF.

Table I: S. aureus distribution amongst the examined samples.

Samples N. collected

Dental implant swab 70

N. positive (%)
20 (28.57)

Demographical characters

Table Il shows the demographical characters of the
examined individuals. As shown, the mean age of the
studied population was 50.4 years, with a male to female
ratio of 45/25. A history of alcohol and smoking was
found in 25.71% and 77.5714 of the studied population.
Statistically significant differences were found between
male to female ratio (P <0.05), distribution of non-alcoholic
and alcoholic individuals (P <0.058), and smokers with
non-smoker individuals (P <0.05).

Table 1l: Demographical characters of the examined individuals.

Demographic characters Individuals (n= 70)

Mean age (SD) 50.4 (13.5)
Sex (M/F) 45/25

Mean weight (SD) 70.6 (12.2)
Mean BMI (SD) 25.6 (3.8)
Alcohol (%) 18 (25.71)
Smoking (%) 54 (77.14)

Table llI: Antimicrobial resistance of S. aureus strains isolated from dental implants

Resistance toward antimicrobials (%)

Samples (N. positive) P10 Met Gen Az
Dental implants (20) 18 (90) 14 (70) 17 (85) 13 (65)

Ert Tet Cip Lev Cln
14 (70)

Antimicrobial resistance

Table IlIl shows the antimicrobial resistance of S.
aureus strains isolated from dental implants. S. aureus
strains harbored the highest resistance levels toward
penicillin (90%), gentamicin (85%), tetracycline (85%),
and ciprofloxacin (75%). Resistance toward rifampin
(25%) and trimethoprim-sulfamethoxazole (45%) was
lower than other antimicrobials. Statistically differences
were found for the resistance levels between diverse
antimicrobials (P <0.05).

Discussion

Several infections have been threated the human
life in recent years®®®°, S, aureus is considered one
of the most prevalence causes of hospital infections,
globally®®2, It is also considered the reason of some
infectious cases in the dental implants®.

The present survey showed that the S. aureus was
isolated from 28.57% of the swab samples taken
from the sites of the implant infections. Isolates were
resistant to diverse classes of antimicrobial agents,
particularly  penicilin, gentamicin, tetracycline, and
ciprofloxacin. A study conducted on Yemen®, reported
that 4.10% of examined samples of dental infections.
Reports of this survey showed that isolates were
resistant toward vancomycin (22.20%), clindamycin
(26%), ciprofloxacin (29.70%), ceftizoxime (40.70%),
clarithromycin (37%), augmentin (55.60%), tetracycline
(74%), and erythromycin (23.30%). Minkiewicz-Zochniak
et al. (2021)35 reported that S. aureus isolates of dental
implants samples were resistant toward cefoxitin (9%),
gentamycin (15.20%), tobramycin (18.20%), ciprofloxacin
(33.30%), levofloxacin (15.20%), erythromycin (66.70%),
clindamycin  (54.50%), tetracycline (12.10%), and
trimethoprim-sulfamethoxazole (3%).

Unauthorized and improper use of antibictics and
disinfectants in medical clinics, self-medication of patients
with antibiotics, over-the-counter sales of antibiotics,
over-prescribing of antibiotics are the main reasons for
the high incidence of antibiotic resistance in bacteria.

About the main sources of dental implant infections,
antibiotic-resistant bacteria can transmit from food®
41 dental interventions, ear, nose and throat infections,
sore throats, bloodstream infections, and finally imported
infections from the outside of the mouth. The main
important reality about these infections are their main

Tr-Sul Rif

1785 | 15(75) | 10(50) 8 (40) 9 (45) 5 (25)

*P10: penicillin (10 pg/disk), Met: methicillin (5 pg/disk), Gen: gentamicin (10 ug/disk), Az: azithromycin (15 pg/disk), Ert: erythromycin (15 pg/disk), Tet: tetracycline (30 pg/
disk), Cip: ciprofloxacin (5 pg/disk), Lev: levofloxacin (5 pg/disk), Cln: clindamycin (2 ug/disk), Tr-Sul: trimethoprim-sulfamethoxazole (25 pg/disk), Rif: rifampin (5 ug/disk),
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roles in the expansion of infections into other parts of
the body, such as sinuses, head and neck, blood, root
canals, and other parts of the body*. Thus, it is essential
to know and understand other epidemiological aspects
of the dental implants infections.

Conclusion

To put it in a nutshell, the present work show the role of
antibiotic-resistant S. aureus is one of the main sources
of dental implant infections. Isolates had a high resistance
toward some kinds of antimicrobials and low resistance
toward others. It seems that, rifampin and trimethoprim-
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Abstract

Introduction: The risk of cardiovascular disease can be determined with a multitude of scales. The present study aims to determine
the level of cardiovascular risk in population of the Czech Republic by applying the Globorisk scale.

Methods: A descriptive, cross-sectional study of 28234 persons aged 40-74 years in whom cardiovascular risk was assessed
using the Globorisk scale adapted to the population of the Czech Republic. The influence of sociodemographic variables (age, sex
and social class) and tobacco consumption on the values of this scale was assessed.

Results: Both the mean values and the prevalence of high values of the Globorisk scale are higher in males, in older people, in
people with lower socioeconomic status and in smokers. The variable that most influences the occurrence of high values of the
scale is male sex with an odds ratio of 39.71 (95% Cl 29.79-52.92).

Conclusions: All the sociodemographic variables analyzed, as well as tobacco consumption, influence the values of the
Globorisk scale.

Keywords: Globorisk, cardiovascular disease, social class.

Resumen

Introduccion: El riesgo de padecer enfermedades cardiovasculares se puede determinar con multitud de escalas. El presente
estudio pretende determinar el nivel de riesgo cardiovascular en poblacion de la Republica Checa aplicando la escala Globorisk.
Material y métodos: Estudio descriptivo y transversal en 28234 personas de edades comprendidas entre los 40 y 74 afos en
los que se valora el riesgo cardiovascular aplicando la escala Globorisk adaptada a la poblacion de la Republica Checa. Se valora
la influencia de variables sociodemogréficas (edad, sexo y clase social) y consumo de tabaco en los valores de esta escala.
Resultados: Tanto los valores medios como la prevalencia de valores elevados de la escala Globorisk son mas elevados en los
varones, en las personas de mayor edad, en las personas con menor nivel socioecondémico y en los fumadores. La variable que
mas influye en la aparicion de valores altos de la escala es el sexo masculino con una odds ratio de 39,71 (IC 95% 29,79-52,92).
Conclusiones: Todas las variables sociodemogréficas analizadas, asi como el consumo de tabaco influyen en los valores de la
escala Globorisk.

Palabras clave: Globorisk, enfermedad cardiovascular, clase social.
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Introduction

Cardiovascular disease (CVD) is defined as disease
associated with ischemic vascular disorders, with
symptomatic development of ischemic heart disease
or coronary artery disease (acute myocardial infarction,
stable or unstable angina), stroke (ictus) or peripheral
vascular disease (peripheral arterial disease’.

Cardiovascular risk (CVR) is the probability that an
individual will develop a cardiovascular disease (angina,
AMI, stroke, heart failure or peripheral vascular disease)
in the next 10 years. It is calculated according to the
number of risk factors present in the individual (qualitative
risk) or taking into account the magnitude of each of
them (quantitative risk). The determination of the GCR is
used to: —Classify individuals and populations according
to high, medium, low risk.— Determine the frequency of
each factor individually. —Establish prevention strategies,
according torisk levels and available resources.— Evaluate
the impact of the preventive actions implemented in order
to plan new measures?.

Many scales exist to assess CVR, from the classic
Framingham scales®* with their corresponding adaptations
to different countries® to other models that assess the
probability of death, such as the SCORE scale®. In recent
years, new scales have appeared, such as Globorisk’,
which present different models for each country.

In the Globorisk study, data from multiple cohorts were
combined, which also allowed the inclusion of interaction
terms between age or sex and risk factors. In addition,
the risk score was used to estimate the 10-year risk
of fatal cardiovascular disease using national health
examination surveys from different countries around the
world, including the Czech Republic’.

The aim of this study is to determine how CVR is stratified
by applying the Globorisk model in the population of the
Czech Republic.

Methods

A descriptive, cross-sectional study was carried out
in 29,168 persons in the Czech Republic, of whom
934 were eliminated for different reasons, 69 for not
wishing to participate and 865 for not having all the data
necessary to calculate CVR with the Globorisk model.
The final number of persons included in the study was
28,234 (11,181 women and 17,053 men). See Flow
chart in figure 1.

Inclusion criteria were as follows:
- Acceptance to participate in the study.
- Age between 40 and 74 years (as established by
Globorisk).

Anthropometric height and weight measurements, both
clinical and analytical, are performed by healthcare
personnel  after standardizng the measurement
techniques.

Height and weight are determined with a SECA 700
scale with an attached SECA 220 telescopic measuring
rod. Abdominal waist circumference is measured with an
approved tape measure. Blood pressure is measured
in the supine position with a calibrated OMRON M3
automatic sphygmomanometer after a 10-minute rest.
Three measurements were taken at one-minute intervals
and the mean of the three was obtained.

Figure 1: Flow chart of the study participants.

Czech start the study
n= 29,168
(11,667 women 17,501 men)

People who were excluded
n= 934
- 69 did not accept to participate
- 865 did not have any variable to calculate
the differentet scales

Czech included in the study
n= 28,234 (11,181 women and
17,053 men)

The analytical parameters are obtained by peripheral
venipuncture after a 12-hour fast. Automated enzymatic
methods are used for glycemia, total cholesterol and
triglycerides. Values are expressed in mg/dl. HDL is
determined by precipitation with dextran sulfate CI2Mg,
and values are expressed in mg/dl. LDL is calculated
using the Friedewald formula (provided that triglycerides
are less than 400 mg/dl). Values are expressed in mg/dl.

A person is considered to be a smoker if he/she has
regularly consumed at least 1 cigarette/day (or the
equivalent in other types of consumption) in the last
month, or has stopped smoking less than one year ago.

The social class is determined from the 2011 National
Classification of Occupations (CNO-11), based on the
proposal of the group of social determinants of the
Spanish Society of Epidemiology8. It is classified into
3 categories: Class I. Directors/managers, university
professionals, athletes and artists. Class II. Intermediate
occupations and  self-employed  workers — without
employees. Class Ill. Unskilled workers.
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To determine the CVR with the Globorisk model, the table
adapted to the population of the Czech Republic® was used.

Statistical analysis

A descriptive analysis of the categorical variables was
performed, calculating the frequency and distribution of
responses for each variable. For quantitative variables,

Table I: Characteristics of the Czech Republic population.

Men Women

n=17,053 = n=11,181

Mean (SD)  Mean (SD) @ p-value
Age (years) 49.1 (6.4) 48.6 (6.3) | <0.0001
Height (cm) 173.5(6.9) | 160.7 (6.4) | <0.0001
Weight (kg) 83.1 (14.4) = 67.6(13.3) | <0.0001
Body mass index (kg/m?) 27.6 (4.4) 26.2 (4.9) | <0.0001
Waist circumference (cm) 87.1 (10.9) | 75.2(10.5) | <0.0001
Waist to height ratio 0.50 (0.06) | 0.47 (0.06) | <0.0001
Systolic blood pressure (mmHg) @ 131.3 (16.4) 121.9 (16.9) | <0.0001
Diastolic blood pressure (nmHg) = 81.1(10.6) = 75.3(10.8) ' <0.0001
Total cholesterol (mg/dl) 203.6 (37.1) | 203.89 (35.3) | 0.534
HDL-cholesterol (mmHg) 48.4 (8.4) 55.5(8.9) | <0.0001
LDL-cholesterol (mmHg) 128.7 (35.3)  129.0(34.0) | 0.473
Triglycerides (mmHg) 136.2 (90.2) | 97.4 (63.6) | <0.0001
Glycaemia (mmHg) 97.5(23.8) = 90.6 (17.3) | <0.0001
ALT (U/L) 31.8(18.8)  21.7(14.9) | <0.0001
AST (U/L) 247 (11.8) | 18.7(7.5) | <0.0001
GGT (U/L) 41.8 (46.5) 23.3(22.2) | <0.0001
Creatinine (mg/dl) 0.93(0.17) = 0.75(0.17) | <0.0001

n (%) n (%) p-value

40-49 years 9557 (56.0) = 6637 (59.3) | <0.0001
50-59 years 6221 (36.5) | 3831 (34.3)
60-79 years 1275 (7.5) 713 (6.4)
Social class | 870 (5.1) 656 (5.9) <0.0001
Social class Il 2852 (16.7) | 2619 (23.4)
Social class Il 13331 (78.2) 7906 (70.7)
Non-smokers 11487 (67.4) 7522 (67.3) 0.445
Smokers 5566 (32.6) = 3659 (32.7)

Table II: Mean values of the Globorisk scale according age, social class and
tobacco consumption by sex.

Women Men

n Mean (SD) p-value n Mean (SD) p-value
40-49 years 6637 1 .5(1.1) | <0.0001 9557 | 4.1 (2.5) <0.0001
50-59 years 3831 (1 7) 6221 7.4 (3.3
60-79 years 7138 1(2.0 1275| 8.4 (3.0
Social class| = 656 8(1.4) <0.0001 870 | 5.0(3.1) <0.0001
Social class Il 2619 (1 5) 2852 5.4 (3.1)
Social class Il 7906 2(1.6) 13331 5.7 (3.4)
Non-smokers = 7522 5(0.9  <0.0001 11487 4.5(2.5) '<0.0001
Smokers 3659 (1 9) 5566 8.0 (3.6)

the mean and standard deviation are calculated, and
for qualitative variables the percentage is calculated.
The bivariate association analysis was performed using
the 2 test (with correction of Fisher's exact statistic
when conditions required it) and Student's t test for
independent samples. For the multivariate analysis, binary
logistic regression was used with the Wald method, with
calculation of the Odds ratio and the Hosmer-Lemeshow
goodness-of-fit test, Statistical analysis was performed
with the SPSS 27.0 program, with an accepted statistical
significance level of 0.05.

Ethical considerations and aspects

The study was approved by the Clinical Research
Ethics Committee. All procedures were performed in
accordance with the ethical standards of the institutional
research committee and with the 2013 Declaration of
Helsinki. All patients signed written informed consent
documents before participating in the study.

Of the sample, 60.4% were male. The mean age of the
participants was about 49 vyears. The values of both
anthropometric and clinical or analytical parameters are
more unfavorable in males. The majority of people of
both sexes are between 40 and 49 years of age. The
percentage of smokers is slightly more than 32% in
both sexes. All the characteristics of the sample can be
consulted in table 1.

Table Il shows how the values of the Globorisk scale
increase as the age of the person increases and as
one descends in social class; this situation is seen
in both men and women. Tobacco consumption also
increases the risk in both sexes. All the data can be
consulted in table II.

The prevalence of high values (> 10) increases with age
in both sexes. An elevation of these values is also seen
as one moves down in social class. Tobacco use also
increases the percentage of people at high risk. The
complete data are presented in table lll.

Table IlI: Prevalence of different values of the Globorisk scale according age, social class and tobacco consumption by sex.

<5
Women n % (95% ClI)
40-49 years 6637 62.8 (62.1-63.5)
50-59 years 3831 32.5 (31.6-33.4)
60-79 years 713 4.7 (3.2-6.2)
Social class | 656 6.1 (4.6-7.6)
Social class Il 2619 241 (23.0-25.2)
Social class IlI 7906 69.8 (69.2-70.4)
Non-smokers 7522 72.1(71.6-72.7)
Smokers 3659 27.9 (27.0-28.8)
<5
Men n % (95% Cl)
40-49 years 9557 86.1 (85.6-86.6)
50-59 years 6221 12.9 (12.2-13.6)
60-79 years 1275 0.9 (0.5-1.7)
Social class | 870 6.0 (4.6-7.4)
Social class I 2852 17.4 (16.3-18.5)
Social class IlI 13331 76.5 (76.2-76.8)
Non-smokers 11487 88.5 (88.1-88.9)
Smokers 5566 11.5 (10.7-12.3)

5-9 >10
% (95% CI) % (95% CI) p-value
19.0 (18.3-19.7) 0.0 (0.0-0.0) <0.0001
54.6 (53.7-55.5) 36.7 (35.2-38.2)
26.4 (25.0-27.9) 63.3 (62.4-64.2)
3.5 (2.2-5.0) 6.1 (4.6-7.6) <0.0001
14.4 (13.3-15.5) 24.5 (23.4-26.6)
82 2 (81.6-82.8) 69.4 (68.8-70.0)
7 (9.1-10.3) 0.0 (0.0-0.0) <0.0001
90 3 (89.4-91.2) 100.0 (99.1-100.0)
5-9 >10
% (95% Cl) % (95% ClI) p-value
36.2 (35.7-36.7) 18.5 (18.0-19.0) <0.0001
52.5 (51.8-53.2) 19.5 (18.4-20.6)
11.3 (10.2-12.4) 64.0 (63.3-64.7)
4.6 (3.2-6.0) 3.5(2.1-4.9) <0.0001
16.9 (15.8-18.0) 13.6 (12.5-14.7)
78.5 (78.2-78.8) 82.9 (82.6-83.2)
58.3 (57.9-58.7) 23.8 (23.4-24.2) <0.0001
41.7 (40.9-42.5) 76.2 (75.4-77.0)
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In the multivariate analysis by binary logistic regression
with the Wald model, all those variables that presented
statistically significant differences in the bivariate analyses
were established as covariates, i.e. age 60 years and
older, male sex, social classes II-lll and smoking. The
variable that most increased the risk of presenting high
Globorisk values was male sex with an OR of 39.71 (95%
Cl 29.79-52.92). The other variables such as smoking,
social class and age also increase the risk of presenting
high Globorisk values. The complete data can be seen
in figure 2.

Figure 2: Logistic regresion analysis.

Globorisk >=10

‘ 10.09 (9.04-11.26)

I—I—I 39.71 (29.79-52.92)

1.58 (1.22-2.03)

Smokers -
Male
Social class II-III-II

>=60 years - I 4.81 (4.15-5.57)

0 20 40 60
OR (95% ClI)

Discussion

Nowadays, it is internationally —accepted that
cardiometabolic risk factors should be treated based
on cardiovascular risk and not based on individual
numbers’®,

In our study in the population of the Czech Republic,
the prevalence of high values of the Globorisk scale
increases with age, as one descends in social class
and if one consumes tobacco. The variable that most
increases the risk of presenting high values of this scale
is the male sex. These results coincide with those of
Hajifathalian et al. with regard to age, tobacco and male
sex’. Although in this study no tables are presented for
the population of the Czech Republic, in all the tables of
the different countries we find the same effect, varying
the cardiovascular risk according to the country and the
geographical area. Neither is a relationship established
with social class in this study, which we have also found
has a great influence on our results.

This study, in which data from different countries were
collected, showed that the prevalence of people at
high risk of fatal cardiovascular disease was lower in
developed countries such as South Korea, Spain and
Denmark, where only 5-10% of men and women had
more than a 10% cardiovascular risk at 10 years, and
62-76% of men and 79-82% of women had less than 3%
risk. In contrast, the proportion of people at high risk was

higher in China and Mexico. In China, 33% of men and
28% of women had a 10-year risk of fatal cardiovascular
disease of 10% or more, while in Mexico, the prevalence
of this high risk was 16% for men and 11% for women.
The risk prevalence of less than 3% was 37% for men
and 42% for women in China, and 54% for men and 68%
for women in Mexico’.

However, this higher cardiovascular risk ratio in lower
social classes obtained in our study coincides with
the results obtained by Ueda et al., who find a greater
cardiovascular risk both in the lowest social classes and
in the countries with lower or middle income'".

In the literature reviewed, we have only found one study
carried out in 182 countries that included data from
the Czech population, in which the prevalence of high
cardiovascular risk values is higher than that of our study.
While both agree that cardiovascular risk in the Czech
population is much higher in men than in women'",

The rest of the studies found have been performed
in third world populations, thus a study performed in
several African countries' found mean risk values with
the Globorisk scale of 2-6%, lower than ours. However,
the results highlight different 10-year CVD risk levels by
region, with lower levels of estimated risk observed in
rural West African sites, higher levels in the urban Nairobi
site, and higher levels in all three South African sites.
Importantly, the rural sites in South Africa had populations
with higher levels of estimated risk than the urban site
in Nairobi. Regardless of the algorithm used, men were
found to have higher levels of 10-year predicted risk
than women at all sites'?. The variability between regions
and geographical areas had already been described by
Hajifathalian et al. in 20157,

Another study in Burkina Faso also found mean values
of the scale and prevalence of high Globorisk values
lower than those obtained by us. However, this work
comes from a secondary analysis of data from the
first cross-sectional survey at the national level on risk
factors for noncommunicable diseases in Burkina Faso,
so there could be an under-declaration. Furthermore,
the sample size was low and could cause a low
precision of the measured associations', A study in
people with diabetes in Bangladesh found a prevalence
of high values of 37%, which is much higher than ours.
In this case, we must bear in mind that all people were
diabetic, and that the American Heart Association
warns that diabetic people are 2 to 4 times more likely
to die from heart disease than non-diabetics, and at
least 68% of them aged 65 and over die from some
form of heart disease’.

Other investigations'® have also found, as we did, a positive
association between higher social class and non-tobacco
use and a lower CVR with the Globorisk scale.
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Strenghts and limitations

As strong points we would highlight that this is the first
study carried out in our country using this scale, in
addition the sample size is very large (more than 28,000
people) and the influence of sociodemographic variables
such as social class, which is rarely taken into account,
is assessed.

The main limitation is the impossibility of comparing
our results with those obtained by other authors in our
country, since there are no other studies similar to ours.
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Abstract

Objective: The present study aims at understanding and examining the trends of skin problems among Saudi residents in a cross-
sectional qualitative study.

Methodology: The study was a cross-sectional study carried out among the adult population in Saudi Arabia from all five regions
of Saudi Arabia. Data were collected through closed-ended questionnaires recruited through online means and respondents
only participating in the study out of their own will. The main data collection tool was a closed-ended questionnaire that captured
sociodemographic factors and the disorders experienced by the study respondents. Analysis was carried out using SPSS version 22,
Results: A sample of 1349 respondents was drawn where 7571 of the respondents were aged between 18 and 35, which
represented the majority of the respondents (65.7%). 77% of the respondents were females, while the rest were males. The
proportion of respondents with acne significantly varied across gender p<.001, which was also the case with eczema. 17.6% of
the respondents had some kind of skin problem where the acne was the most prevalent skin problem 32.4%.

Conclusion: \While skin disease may have been found to significantly differ between men and women in previous studies, in the
present study, only acne and eczema significantly differed. The most suffered skin problem across Saudi Arabia is acne.

Keywords: Acne, skin diseases, dermatology.

Resumen

Objetivo: El presente estudio tiene como objetivo comprender y examinar las tendencias de los problemas cutaneos entre los
residentes saudies en un estudio cualitativo transversal.

Metodologia: Se trata de un estudio transversal realizado entre la poblacion adulta de Arabia Saudi de las cinco regiones del pais.
Los datos se recogieron mediante cuestionarios cerrados reclutados por medios online y los encuestados solo participaron en el
estudio por su propia voluntad. La principal herramienta de recogida de datos fue un cuestionario cerrado que recogia los factores
sociodemogréficos y los trastornos experimentados por los encuestados del estudio. El andlisis se realizd con el SPSS version 22,
Resultados: Se extrajo una muestra de 1.349 encuestados, de los cuales 751 tenfan entre 18 y 35 arios, lo que representaba la
mayoria de los encuestados (55,7%). El 77% de los encuestados eran mujeres, mientras que el resto eran hombres. La proporcion
de encuestados con acné vario significativamente seguin el género p<.001, 1o que también ocurrié con el eczema. El 17,6% de los
encuestados tenia algun tipo de problema cutaneo, siendo el acné el problema cuténeo mas frecuente, el 32,4%.

Conclusion: Mientras que en estudios anteriores se ha comprobado que las enfermedades de la piel difieren significativamente
entre hombres y mujeres, en el presente estudio, sdlo el acné y el eczema difieren significativamente. El problema cutéaneo méas
sufrido en toda Arabia Saudi es el acné.

Palabras clave: Acné, enfermedades de la piel, dermatologia.
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Trend and prevalence of skin disorders among Saudi population in different regions of Saudi Arabia

Introduction

Skin diseases are amongst the common health problems
that are confronted by primary care physicians. The
incidence of skin disorders in an area or a country is based
on multiple factors; these aspects include genetics, racial
background, socioeconomic status, hygienic measures,
customs, nutritional trends, and climatic conditions. Also,
the diagnostic aptitude and skill of doctors, proficiency
of dermatologists, and the obtainability of the up-to-date
diagnostic facilities play a very significant part'.

Almost every person suffers from skin diseases at some
time during his/her life, and this shows the prevalence
of dermatologic ailments. Conditions or states such as
formation warts and acne are almost widespread and
quite common at certain ages?. However, whether people
spot or reach out for medical care for these common
conditions varies widely depending on the site of the
body involved and the severity of the disease.

Epidemiological surveysto evaluate aload of dermatological
diseases in an area are crucial. The information and
analysis derived about the incidence and spectrum of
certain disorders assist in the formation of strategies for
appropriate health care planning. Such info and stats also
help to develop proper preventive and research programs
according to the requirement of the community®.

The reviews and research on the trends of common
and specific skin disorders are very insufficient and
sparse, and only a limited number of published research
papers and reports are in Saudi Arabia®. Although the
community-based research study is the most preferred
way to evaluate the incidence of a specific disorder;
this method is quite hard to conduct. As it is very time-
consuming and requires a vast workforce as well as a
lot of effort. As most of such studies to measure the
occurrence of dermatological disorders are based on
hospital attendees?®.

The main am of this study is to evaluate the trends of
dermal diseases in patients. So that proper training
programs on mostly occurring skin disorders could be
started for primary health care physicians and the rest of
the general practitioners.

Methodology

The study was a cross-sectional study carried out among
the adult population in Saudi Arabia from all five regions
of Saudi Arabia from June 2020 to December 2020.
There are some minor differences between these regions
geographically, environmental and socioeconomic status.
The adult population, including both males and females
living in Saudi Arabia, was considered in the present
study. An online guestionnaire was disseminated through

various social media platforms like twitter, Facebook, and
WhatsApp. The weblink with the prerequisite consent was
sent. The questionnaire had details on sociodemographic
profles and skin disorders experienced by the study
respondents. This survey was validated, and a pilot study
was carried out before the commencement of the study.
The sample size for the present study was determined
using the formula  n=p(1-p) = (Ze/e)> where p is the
preferred population proportion set at 0.5,22 =1.96 where
alpha was 0.05, and e was the expected margin of error.
The desired sample size was 382, but larger sample size
was collected. Data analysis was done using Statistical
Package for Social Science (SPSS) version 22 and Excel
2013. Ethical approval was obtained from King Fahad
Medical City Research Centre.

Results and analysis

77% (1039 out of 1349) of the respondents were females,
while the rest were males. 751 of the respondents
were aged between 18 and 35, which represented
the majority of the respondents (55.7%). Respondents
aged older than 65 were 0.7%. Only 2.6% of the
respondents were from the Northern region, while the
Western Region was represented by 636 respondents
(47.1%), while the Eastern region was represented by
33.7% of the respondents. The proportion of married and
single respondents was almost the same as the single
respondents were 54.3%, while 45.7% of the respondents
were married. 8671 (63.8%) of the respondents reported
their highest qualification as a diploma or bachelor level,
while respondents whose highest level of education
was high school were represented by 27.8% of the
respondents. The majority of the respondents reported
their highest education level as bachelor's or diploma. For
the respondents represented in the sample, income was
fairly equally distributed as the percentage of respondents
with income less than 5000 riyals per month was 46.2%,
while those with income greater than 15000 riyals per
month was 15.3%. 556.4% of the respondents confirmed
that at least one of their family members had the same skin
problems as the respondents, while the majority of the
respondents indicated that they are not ashamed of the
skin problem they are having. 98.9% of the respondents
reported no instances of cancers in their life, while 1.1%
of the respondents confirmed they had had some form of
cancer in their life prior to the skin problem. Table | shows
the summary statistics for the present sample data.

The inference was made on the sample data to compare
whether the different age groups and gender of the
study participants significantly varied with respect to the
different ailments presented in the study. Acne was much
more prevalent in individuals aged 18-35 (63.9%), and
this ailment significantly varied across the five age groups
represented in the sample data p=.000. There was no
significant difference in the proportion of respondents who
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suffered from psoriasis across the different age groups
(p=.111), the proportion of respondents across age
groups who suffered from alopecia (p=0.972). However,
there was a significant difference in the proportion of
respondents who reported suffering from eczema across
the five age groups p=0.000. (Table II)

The present study also established that the proportion of
males and females who suffer from acne is significantly
different at 0.01 significance level p=.000. The same

Table I: Distribution of study respondents based on sociodemographic variables
and health conditions.

Variable Freq. Percent
Gender

- Male 310 23
- Female 1039 77
Age

- <18 164 12.2
- 18-35 751 55.7
- 36-50 289 21.4
-51-65 136 10.1
- 65> 9 0.7
Residence

- Central Region 23 16.5
- Eastern Region 455 33.7
- Northern Region 35 2.6
- Western Region 636 471
Marital Status

- Single 617 54.3
- Married 732 45.7
Education Level

- Primary 32 2.4
- High School 375 27.8
+ Higher studies 80 5.9
- Diploma/bachelor 861 63.8
Income (Riyal/month)

- <5000 623 46.2
- 5000-10000 283 21.0
- 10000-15000 236 17.5
- >15000 207 15.3
Whether anyone else has the same

problem in Family

- Yes 748 55.4
- No 366 271
- Don’t Know 235 17.4
Do you feel ashamed of your condition?

- Yes 363 26.9
- No 765 56.7
- Not Applicable 221 16.4
History of Any cancer

- Yes 15 1.1
- No 1334 98.9
Family history of any cancer?

- Yes 353 26.2
- No 825 61.2
- I don’t Know 171 12.6
Skin disease

- Yes 238 17.6
- No 1111 82.4

Table II: Age-wise distribution of respondent’s response on previous history/
present complaints of different skin conditions.

can be said of the proportion of males and females who
suffer from eczema, where the p-value associated with
the chi-square statistic was p=0.000. However, there
was no significant difference between males and females
in terms of proportion that suffers from psoriasis alopecia,
vitiligo boils, and moles (p>.05 in all mentioned cases
above), as shown in the below table 1lI.

There was a significant association between blistering
when exposed to the sun and application of sunscreen
or any other such product p<.001 as per table IV.

Table lll: Sex-wise distribution of respondent’s response on previous history/
present complaints of different skin conditions.

Disease Male Female Sig.
Acne 13.6 86.4 .000
Psoriasis 43.33 56.67 465
Alopecia 61.5 38.5 .263
Eczema 24.47 75.53 .000
Vitiligo 66.67 33.33 157
Boils 80 20 .058
Moles 67.86 32.14 .059
Freckles 64.71 35.3 .225

Table IV: Association between blistering of skin exposed to sun and sunscreen
application.

Value df P value
No of cases 1349 - -
Likelihood Ratio 48.50 6 0.00

Discussion

The present study aimed at exploring and evaluating the
different situation of skin health across the different regions
of Saudi Arabia. The present analysis found out that only
17.4% of the study respondents did not report any kind
of skin disorders, while more than 82% of the study
respondents reported some form of skin ailment. This is
in contrast to the report by Thomas et al., 2019 where
they found out that half of the adult population in India
suffered from some form of skin ailment. That the present
study predominantly consisted of female respondents
as opposed to male respondents was also reflected in
the other studies carried out with the aim of investigating
the prevalence and patterns of skin diseases®®. In this
regard, the present study incorporated respondents from
across Saudi Arabia as opposed to a specified region
in the Kingdom of Saudi Arabia. Just like in the study by
Alshamrani on the trends in skin ailments in Saudi Arabia,
the average age of study participants was 35 years with a
standard deviation of 3.8 years. Age was grouped in the
present study, with the highest frequency of respondents
being aged between 18 and 35 years',

That women experience more dermatological conditions
generally more than men do is well documented'?.
Despite the fact that a majority of Saudi women cover
the bigger portion of their bodies, leaving only the hands
and the feet, the difference in men and women skin

Disease <18 18-35 36-50 51-65 65> Sig
Ache 24.9 63.9 10.7 0.6 0 .000
Psoriasis 6.7 36.7 30 26.7 0 A1
Alopecia 23.1 23.1 30.8 23.1 0 972
Eczema 4.3 58.5 22.3 13.8 1.1 .000
Vitiligo 22.1 22.2 33.3 22.2 0 .881
Boils 10 50 30 10 0 221
Moles 71 46.4 28.6 10.7 74 .002
Freckle 0 41.2 52.9 5.9 0 .047
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ailments can be attributed to the use of beauty products
by women'® (Matta et al., 2019). The difference in skin
ailments between male and female respondents was
only observed in the present study in the cases of acne
and eczema (p<.001 in both cases). In both cases, there
was a significantly larger percentage of women with
the said diseases than there were men. However, that
alopecia was significantly different in proportion between
men and women in the study done in Saudi Arabia and is
not reflected in our study. The most common skin ailment
in our study was acne (32.4%), while in Alshamrani was
dermatitis (21.4%)"".

As would be expected, acne hits most people in their
younger adult years as compared to their old age.
There was a significant difference in the prevalence of
acne across the five age groups p=.0000. This finding
was also observed in the study by El Akawi et al'> and
Alshamrani et al11 which could be easily attributed to the
rapid growth and change in the hormonal composition
during young adulthood. WWomen, especially in the ages
between 18 and 35, could have reported higher rates
of acne due to the increased image and self-awareness
than men in the same age bracket. While one would
expect skin conditions such as acne that are visible
to everyone to induce some form of low self-esteem,
the proportion of the respondents in the present study
who reported low self-esteem due to skin condition
was lower than those who did not report a drop in self-
esteem 26.9%. This is in comparison to the findings
by Alshamrani et al'', where the bigger percentage of
respondents reported a drop in self-esteem.

Sampling and the accuracy of the measurements taken
form an important part in the validity of study results.
The gold standard to improving validity is conducting
a complete experiment where each population
member has an equal chance at being included in the
sample. This was not the case in the present study
which rendered the results quasi-experimental hence
undermining the validity of the study. However, since the
study included participants from all over Saudi Arabia, the
representativeness of the sample was intact.

Limitations of the study: The study was conducted
online during the covid 19 pandemic, so it is affected the
responses rate. In addition to that, there was no clinical
confirmation, and the information collected is solely
based on respondents’ self-reporting of skin diseases.

Conclusion

While skin disease may have been found to significantly
differ between men and women in previous studies, in
the present study, only acne and eczema significantly
differed. The most suffered skin problem across Saudi
Arabia is acne.
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Abstract

Introduction: Diabetes is a chronic disease that has a major impact on people’s health by increasing the risk of death from
cardiovascular and other causes. Pre-diabetes is a state prior to diabetes that is also known to increase health risk. The aim of this
study is to apply a tool to detect people at high risk of prediabetes.

Methods: Retrospective, cross-sectional study conducted in 134,065 European workers aged 18-69 years. The PRISQ (Prediabetes
Risk Score in Qatar), which uses clinical anthropometric variables, was used to determine the risk of developing prediabetes.
Results: 13.1% of the men and 6.2% of the women in our study had high-risk PRISQ values. The different sociodemographic
variables analysed, especially age, but also sex and social class increase the risk of having high PRISQ values.

Conclusion: The PRISQ scale can be useful at all levels of care to detect people at risk of prediabetes.

Keywords: Prediabetes, socio-demographic variables, prediabetes risk score in Qatar, prevention.

Resumen

Introduccion: | a diabetes es una patologia cronica que tiene una gran repercusion en la salud de las personas incrementando
el riesgo de muerte de origen cardiovascular y por otras causas. La prediabetes es un estado previo a la diabetes que también se
sabe que incrementa el riesgo sobre la salud. El objetivo de este estudio es aplicar una herramienta para detectar personas con
alto riesgo de prediabetes.

Metodologia: Estudio retrospectivo y transversal realizado en 134.065 trabajadores europeos de 18 a 69 anos. Para determinar
el riesgo de presentar prediabetes se emplea el PRISQ (Puntuacion de riesgo de prediabetes en Qatar) que emplea para su
determinacion variables antropométricas clinicas.

Resultados: EI 13,1% de los hombres y el 6,2% de las mujeres de nuestro estudio presentan valores de PRISQ de alto riesgo.
Las diferentes variables sociodemogréficas analizadas, especialmente la edad, pero también el sexo v la clase social incrementan
el riesgo de presentar valores altos en la escala PRISQ.

Conclusion: | .a escala PRISQ puede ser de utilidad en todos los niveles asistenciales para detectar personas con riesgo de
prediabetes.

Palabras clave: Prediabetes, variables sociodemograficas, puntuacion de riesgo de prediabetes en Qatar, prevencion.
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Introduction

The International Diabetes Federation estimates that,
unless prevention programmes are implemented, the
global prevalence of diabetes will be 9.9% in 2045, with
629 million people affected worldwide.

DM is defined as “a group of metabolic diseases
characterised by hyperglycaemia resulting from deficits
in insulin secretion, insulin action or both”. Chronic
hyperglycaemia is associated with a high incidence of
micro- and macrovascular complications affecting the
kidneys?®, eyes, nerves®, coronary arteries, cerebral
circulation and peripheral arteries”. It is clearly established
that vascular risk is higher in patients with diabetes
mellitus than in individuals without diabetes mellitus,
such that diabetic patients have a 2- to 5-fold higher risk
of cardiovascular disease than the general population®.
This increased cardiovascular risk arises as a result of
a combination of diabetes-specific alterations and the
acceleration of the atherosclerosis process common to
all individuals®’,

The possible relationship between prediabetes and
cardiovascular disease risk has gained prominence
in recent years, although the results are not entirely
conclusive. A recent meta-analysis conducted in
China® with 129 studies including more than 10 million
people followed for more than 10 years assessed
the association between prediabetes and the risk of
cardiovascular disease or death from any other cause in
people with and without a history of heart disease. The
most interesting results were that prediabetes increased
the risk of cardiovascular disease by 15% and all-cause
mortality by 13% in people with no previous history
compared to people with normal blood glucose levels.
If there was a previous history of cardiovascular disease,
the risk increased by 37% for heart disease and 36% for
all-cause mortality.

5-10% of people per year with prediabetes will progress
to diabetes, with the same proportion converting back to
normoglycaemia. Prevalence of prediabetes is increasing
worldwide and experts have projected that more than
470 million people will have prediabetes by 20307,

It is important to detect at an early stage those people
at high risk of developing pre-diabetes, so the am of
this study is to determine those people at high risk of
developing pre-diabetes using one of the few existing
instruments, the Prediabetes Risk score in Qatar (PRISQ).

Methods

A retrospective and transversal study is carried out on
134.065 workers from different Spanish geographical
areas and belonging to different productive sectors

during the period from January 2019 to June 2020. The
workers were selected among those who attended the
periodic occupational medical examinations. The flow
chart is shown in figure 1.

Inclusion criteria

- Age between 18 and 69 years old.
- Be an active worker

- Agree to participate in the studly.

- Not being diabetic

Figure 1: Flow chart of the participants.

Workers start the study n=137.116
(79.860 men and 57.256 women)

Workers excluded n= 3051
- 139 did not agree to participate in the study

- 254 were under 18 years old
or over 69 years old

- 2.658 were diabetic

134.065 finally entered the study
(78.090 men and 55.975 women)

Data collection and management

The anthropometric measurements of height and
weight, clinical and analytical, have been made by the
health personnel of the different occupational health
units participating in the study, after homogenizing the
measurement technigues.

To measure the weight (expressed in kilograms) and
the height (expressed in cm), a scale/height meter was
used: model SECA 700 with capacity for 200 kg and 50
gram divisions, which has an added telescopic height
meter SECA 220 with millimetric division and 60-200 cm
interval. The BMI is calculated by dividing the weight by
the height in meters squared.

The abdominal waist perimeter was measured in cm
with a measuring tape: SECA model 20, with 1-200 cm
interval and millimetric division. For evaluation, the person
is placed in a standing position, feet together and trunk
upright, abdomen relaxed and upper extremities hanging
on both sides of the body. The measuring tape is placed
parallel to the floor at the level of the last floating rib.

CUN BAE™® (Clinica Universidad de Navarra Body
Adiposity Estimator) The formula is:

-44.,988 + (0.503 x age) + (10.689 x gender) + (3.172 x
BMI) - (0.026 x BMP) + (0.181 x BMI x gender) - (0.02 x BMI
x age) - (0.005 x BMIPx gender) + (0.00021 x BMF? x age).
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Where male sex equals O and female sex equals 1.

The blood pressure was examined in supine position with
a calibrated OMRON M3 automatic sphygmomanometer
and after 10 minutes of rest. Three determinations were
made at one-minute intervals, obtaining the mean value
of the three.

The blood samples were obtained by peripheral
venipuncture after 12 hours of fasting and were sent to
the reference laboratories where they were processed
within - a maximum time of 48-72 hours. Glycaemia,
total cholesterol and triglycerides were determined by
automated enzymatic methods, expressing the values in
mg/dl. HDL is calculated by precipitation with dextran-
sulphate CI2Mg, and values are expressed in mg/dl. The
LDL is estimated by means of the Friedewald formula
(provided that the triglycerides are lower than 400 mg/dl)
and is expressed in mg/dl.
Friedewald formula; LDL-c= Total cholesterol-HDL-c—
triglycerides/5

The social class is determined from the 20171 National
Classification of Occupations (CNO-11), based on the
proposal of the group of social determinants of the
Spanish Society of Epidemiology'. It is classified into
3 categories: Class |. Directors/managers, university
professionals, athletes and artists. Class Il. Intermediate
occupations and  self-employed  workers — without
employees. Class Ill. Unskilled workers.

The risk of developing pre-diabetes is determined
with the PRISQ'? scale, which uses age, sex, waist
circumference, BMI and blood pressure to calculate it.
The cut-off point for high risk is 16 points for the Qatari
population, the same figure as that obtained by us in the
Spanish population (see figure 2).

Figure 2: Cut-off of PRISQ for spanish population.
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Statistical analysis

A descriptive analysis of the categorical variables is carried
out, calculating the frequency and distribution of responses
for each of them. For quantitative variables, the mean
and standard deviation are calculated, and for qualitative
variables the percentage is calculated. The bivariate
association analysis is carried out by means of the test
of chi 2 (with correction of the exact Fisher statistic when
conditions require it) and the Student t for independent
samples. The statistical method of ROC curves (Receiver
operating characteristic) curves were used to determine
PRISQ discriminatory capacity of prediabetes). Cutoff
values were derived mathematically from the ROC curves.
For multivariate analysis, binary logistic regression with
Wald's method has been used, with the calculation of
Odds ratios and the Hosmer-Lemeshow goodness-of-
fit test is performed. The statistical analysis is carried out
with the program SPSS 27.0 with the accepted statistical
significance level of 0.05.

Ethics statement

Approval for the study was obtained from Balearic
Islands Health Area Clinical Research Ethics Committee
(institutional review board approval number: IB 4383/20).
The study was designed in accordance with the ethical
guidelines of the Declaration of Helsinki. All participants
sign written informed consent documents  before
participating in the study.

Results

Table | shows the anthropometric, clinical and analytical
characteristics of the study population. In all cases the
values are more unfavourable in males with statistically
significant differences.

The mean PRISQ values increase with age, and this is
true for both men and women. In women, PRISQ values
get worse as social class gets worse, this situation is
not observed in men. In all cases, age and social class,
the values are higher in males. The complete data are
presented in table Il.

The prevalence of high-risk PRISQ values behaves
similarly to what we have seen with the mean values,
i.e. it increases with age and also as we move down the
social class. The global prevalence of high risk of PRISQ
is 13.1% in men and 6.2% in women. All data can be
found in table Il

In the multivariate analysis using binary logistic regression,
male sex, age 50 years and older, and belonging to
social classes Il and Il were established as covariates.
All three variables increase the risk of presenting a high-
risk PRISQ, with age having the greatest influence with an
ODDS ratio of 11.62 (95% CI 11.37-12.09). The full data
are presented in figure 3.
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Table I: Characteristics of the population.

Men n= 78.090 Women n= 55.975 Total n= 134.065

Mean (SD) Mean (SD) Total (SD) p-value
Age (years) 40.2 (11.0) 39.5 (10.7) 39.9 (10.9) <0.0001
Height (cm) 174.7 (6.9) 161.9 (6.5) 169.3 (9.3) <0.0001
Weight (kg) 81.0 (14.4) 66.2 (13.9) 74.8 (16.0) <0.0001
BMI (kg/m?) 26.5 (4.4) 25.3 (5.1) 26.0 (4.7) <0.0001
Waist circumference (cm) 85.9 (10.9) 74.7 (10.5) 81.3 (12.1) <0.0001
Waist to height ratio 0.49 (0.06) 0.46 (0.06) 0.48 (0.06) <0.0001
CUN BAE (%) 25.3 (6,5) 35.1 (7.1) 29.4 (8.3) <0.0001
Systolic blood pressure (mmHg) 127.8 (15.9) 117.2 (15.5) 123.4 (16.2) <0.0001
Diastolic blood pressure (mmHg) 77.5(15.3) 72.5(10.4) 75.4 (11.0) <0.0001
Total cholesterol (mg/dl) 192.2 (38.6) 190.2 (35.6) 191.4 (37.4) <0.0001
HDL-c (mg/dl) 50.5 (8.4) 56.8 (8.6) 53.1(9.1) <0.0001
LDL-c (mg/dl) 118.0 (36.6) 115.8 (34.6) 117.1 (35.8) <0.0001
Triglycerides (mg/dl) 121.1 (80.7) 88.2 (46.1) 107.4 (70.9) <0.0001
Glycaemia (mg/dl) 90.5 (11.9) 88.7 (10.7) 88.9 (11.6) <0.0001

Table II: Mean values of PRISQ according sociodemographic variables by sex.
Men Women

n Mean (SD) p-value n Mean (SD) p-value
18-29 years 15275 5.8 (4.4 <0.0001 11706 2.5(4.5) <0.0001
30-39 years 21791 121 (7.9) 16560 8.0(7.8)
40-49 years 23602 20.1 (56.3) 16691 16.0 (5.4)
50-59 years 14736 25.1(7.4) 9306 20.9 (7.6)
60-69 years 2686 31.8(4.9) 1712 27.8(5.7)
Social class | 3851 16.8 (9.4) <0.0001 3995 9.9 (8.6) <0.0001
Social class Il 11702 17.4 (9.4) 13121 11.4 (8.8)
Social class Il 62537 16.2 (9.8) 38859 12.4 (9.8

Table II: Prevalence of elevated values of PRISQ according sociodemographic variables by sex.
Men Women

n % (95% CI) p-value n % (95% CI) p-value
18-29 years 15275 0.0 <0.0001 11706 0.0 <0.0001
30-39 years 21791 3.9 (3.8-4.0) 16560 0.9 (0.9-1.0)
40-49 years 23602 11.3(11.2-11.4) 16691 4.0 (8.9-4.1)
50-59 years 14736 32.9 (32.8-33.0) 9306 19.8 (19.6-20.0)
60-69 years 2686 68.4 (67.9-69.9) 1712 48.8 (48.1-49.5)
Social class | 3851 12.6 (12.2-13.0) <0.0001 3995 3.2 (2.8-3.6) <0.0001
Social class Il 11702 18.7 (13.5-13.8) 13121 4.6 (4.4-4.8)
Social class Il 62537 13.0 (12.9-13.1) 38859 7.1(7.0-7.2)
Total 78090 13.1(13.0-13.2) 55975 6.2 (6.1-6.3)

Figure 3: Binary logistic regression.

PRISQ high risk

Social class II-lll I 1.23 (1.13-1.36)
>50 years - |'I'| 11.62 (11.37-12.09)
Male I 2.33 (2.24-2.44)
LA LR I LA LA |
0 5 10 15
OR 95% CI
Discussion

The data from our study show that applying the PRISQ
scale in the Spanish population, the prevalence of
high-risk values for pre-diabetes is 13.1% in men and
6.2% in women. Other noteworthy data are that all the
socio-demographic variables analysed, especially age,
increase the risk of presenting high PRISQ values.

As this is a recently created scale (2021), there are no
studies in the medical literature that allow us to compare
our results with those obtained by other authors.

In our study age is an important risk factor for the
development of pre-diabetes. Previous studies showed
that some populations in Mexico and Jamaica'®, as
well as non-white minorities in the UK™ | had an earlier
onset of diabetes than white people. In Israel, Arabs
were found to have an earlier onset of diabetes than
Jewish people™. Similarly, Arab men developed diabetes
earlier than UK men living in Canada, probably due to an
unhealthy lifestyle' . In the same vein, we found a study
comparing the onset of diabetes in Iragi immigrants living
in Sweden versus Swedes showed that immigrants had
a significantly earlier age of diabetes onset (47.6 years
versus 53.4 years) and a higher risk of diabetes onset”.

As strong points, we would highlight the large sample
size, more than 134,000 people, and the assessment
of the influence of different sociodemographic variables.
The most important limitation is that the PRISQ is a scale
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based on data from the Qatari population, so we do
not know whether it can be extrapolated to the Spanish
population, although the cut-off point obtained by us
coincides with that obtained by the authors of the scale.
Another limitation is that only people of working age (18-
69 years) have been included, so the prevalence in other
age groups is not known.
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Abstract

Introduction and objectives: Microglia are neuroglial cells found throughout the brain and spinal cord. The present study aimed
to perform a metabolic comparison between normal and activated microglial cells.

Materials and methods: In the present study, the GEO database was used to access the transcript data. After selecting the
appropriate data for the type of cell culture and cell treatment and how to obtain the relevant tissue, and based on the format type
of these data, the corresponding package was selected from the Bioconductor and the data were normalized. P-Values were
determined to evaluate the significance of statistical studies and the GIMME algorithm and GLPK linear programming solver was
used in MATLAB software.

Results: Two types of samples were used in this study: normal and activated microglia. Comparison of the studied models showed
that there were some metabolic differences between the two types of microglia, including the number of presented genes, the
number of metabolites, and the number of metabolic reactions. The results of this study showed a decrease in the activity of
both aconitase and arginase enzymes in activated microglia compared to normal microglia. On the other hand, gene expression
associated with succinyl coagulase and lactate dehydrogenase as well as the activity of nitric oxide synthase increased in activated
microglia, but the synthesis of fatty acids decreased in the deactivated state.

Conclusion: Reconstruction of the microglia metabolic network based on genomic, biochemical, and physiological data provides
an overall outlook of cellular metabolism.

Keywords: Genome-scale of metabolic networks, brain, microglia, systemic medicine.

Resumen

Introduccion y objetivos: |as microglias son células neurogliales que se encuentran en todo el cerebro y la médula espinal. El
presente estudio tiene como objetivo realizar una comparacion metabdlica entre células microgliales normales y activadas.
Materiales y métodos: En el presente estudio se utilizo la base de datos GEO para acceder a los datos de transcripcion. Tras
seleccionar los datos apropiados para el tipo de cultivo celular y el tratamiento celular y la forma de obtener el tejido pertinente, y
en funcion del tipo de formato de estos datos, se selecciond el paguete correspondiente del Bioconductor y se normalizaron los
datos. Se determinaron los valores P para evaluar la importancia de los estudios estadisticos y se utilizod el algoritmo GIMME v el
solucionador de programacion lineal GLPK en el software MATLAB.

Resultados: En este estudio se utilizaron dos tipos de muestras: microglia normal y activada. La comparacion de los modelos
estudiados mostrd que habla algunas diferencias metabdlicas entre los dos tipos de microglia, incluyendo el nimero de genes
presentados, el nimero de metabolitos y el nimero de reacciones metabdlicas. Los resultados de este estudio mostraron una
disminucion de la actividad de las enzimas aconitasa y arginasa en la microglia activada en comparacion con la microglia normal.
Por otra parte, la expresion génica asociada a la succinil coagulasa y a la lactato deshidrogenasa, asi como la actividad de la dxido
nitrico sintasa, aumentaron en la microglia activada, pero la sintesis de acidos grasos disminuyd en el estado desactivado.
Conclusion: La reconstruccion de la red metabdlica de la microglia basada en datos gendmicos, bioguimicos y fisiologicos
proporciona una vision global del metabolismo celular.

Palabras clave: Red metabdlica a escala genémica, cerebro, microglia, medicina sistémica.
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Introduction

Microglia are neuroglial cells found throughout the brain
and spinal cord'. These cells form 20% of the total
population of glial cells, which account for 10 to 15%
of the brain cells?®. The microglia are originated from
hematopoietic stem cells in the spinal cord, some of
which differentiate into monocytes and then into microglia
after migrating to the brain and residing in the tissue’.
Microglia are considered the first and most important
line of defense in the active iImmune system in the CNS
because they are atype of tissue-resident macrophages®.
They act as the main inflammatory cells in the brain and
respond to pathogens and brain damage by transforming
into activated form and through phagocytosis®. The
response of these cells is the secretion of substances
such as cytokines and chemokines, prostaglandins,
nitric oxide, and reactive oxygen species®.

In recent years, the development of high-throughput
laboratory methods has led to the formation of large
genome-scale databases for a variety of organisms and
tissues®. Microarray technology enables researchers to
study the gene expression patterns of cells and tissues.
Therefore, using these new techniques makes it possible
to identify cell components. Regularization of biological
systems requires comprehensive models  (systemic
modeling) of cellular processes’. Hence, a rational
method to achieve a biological understanding of complex
datasets is via mathematical modeling, quantitative
simulation, and analysis of their results. In recent years,
notable efforts have been made toward developing
genomic-scale metabolic models for many organisms.
These models are based on new techniques and several
analytical tools are developed for computational and
quantitative analysis of modeled organisms®, In 2007, two
general models of human metabolism were published
that are widely used in systematic studies®.

To date, various genome-scale metabolic models have
been reconstructed for a variety of human tissues,
including the genome-scale reconstruction of the
astrocyte metabolic network., Among the most famous
reconstructions for human tissue are various efforts
for different types of cancers. Moreover, several other
models have been developed for different tissues of the
human body based on Recon 2. The analysis of these
models using biological system methods can provide
tremendous information on bioenergetic interactions and
causal mechanisms underlying the aggressive behavior
of these cells when invading central nervous system
cells. Biological systems allow for integrating data from
all levels of biology, including genomics, proteomics,
and metabolomics, and analyzing them in the context
of systems theory and control, thus can provide an in-
depth understanding of the underlying processes of
cell behavior, including microglia. The present study
aims to develop the first genome-scale model of

microglia cells and examine it according to the existing
knowledge on the physiology of these cells. Therefore,
the study was designed and conducted to reconstruct
and systematically analyze the genome-scale metabolic
network of the brain microglia cells.

Materials and methods

Data collection from databases

In the present study, the GEO database was used as
the data source to access transcript information. This
database contains transcript data from the microarray
technique for a variety of tissues and microorganisms.
After selecting the appropriate data for the type of
cell culture and cell treatment and how to obtain the
relevant tissue, and based on the format type of the
data, the corresponding package was selected from the
Bioconductor and the data were normalized. P-Values
were determined to evaluate the significance of statistical
studies and the GIMME algorithm was then applied. This
algorithm eliminates the reactions with the least flux in
the relevant tissue and maintains the minimum necessary
reactions in the model based on the phenotype.

Model building based on the constraints

The process of model building and analyzing can be
divided into four consecutive steps: 1. reconstruction of
the metabolic network, 2. formation of the stoichiometric
matrix, 3. define and assign proper constraints on
molecular components, and 4. network analysis. The
process of network reconstruction can be divided into
three simultaneous sections: 1. data collection to define
the target network, 2. preparing a list of all metabolic
reactions within the cell, and 3. determination of gene-
protein-reaction (GPR) relationships.

Solving the linear programming problem

Linear programming is a mathematical method to find
the minimum or maximum value of a linear function on
a convex polygon'™. There are various algorithms for
linear programming. In the present study, the GLPK
algorithm was used as a free solver in MATLAB software.
Moreover, to reduce the range of samples and resulting
errors, sampling predictions were applied in the present
study'", This process was performed for metabolic fluxes
and the sampling results, including median, mean, and
standard deviation of metabolic fluxes, were used to
match previous library data.

Results

The main purpose of this study was to perform a metabolic
comparison between normal (MO) and activated (m1)
microglia cells. To this end, appropriate samples of
microglia gene expression data were first obtained from
the GEO database. These data were obtained from
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microarray operations on microglia cells derived from the
brain of an adult human. The microarray chip data was
[HuGene-2_0-st] [HuGene-2_0-st] Affymetrix Human
Gene 2.0 ST Array [transcript (gene) version]. Next, the
data were normalized to achieve a list of genes that were
considered to be present or absent according to the
specified cut-off (P-value = 0.05).

As previously mentioned, two types of samples were
used for modeling in the present study, including normal
and activated microglia. Comparison of these models
indicates the metabolic difference between these two
types of microglia, which is visible at the genomic level.
Among the apparent differences in model, structure is the
number of presented genes, the number of metabolites,
and the number of metabolic reactions. In general, these
two types of microglia have certain metabolic differences,
as presented in table |.

Table I: Structural differences between the metabolic models of normal and
activated microglia.

genes metabolites reactions Cell type
1857 2733 4954 Mo
1874 2747 4988 M1

Since a decrease in aconitase activity is associated with
increased cis-aconitate and decreased isocitrate, the best
approach to measure these changes in metabolic models
is to examine the flux sampling data of reactions in the two
models and compare the mean values of the fluxes (Table II).

Table Il: Calculation of the mean flux difference of the aconitase reaction.

Mean flux Gene ID Reaction Reaction Pathway Enzyme
difference name
MO-M1
26.2444 3658.1 ‘ACONT’ | cit[c] <=> icit[c] “Citric ‘aconitase’
Acid
Cycle’
The difference in mean reaction fluxes indicates a

decrease or increase in enzyme activity. As articulated
in previous literature, there is a decrease in the activity
or down-regulation of the aconitase enzyme in M1
compared to MO. Based on previous studies''®, only
activated microglia shows an angiogenic-like phenotype
and the expression of the SUCLG2 gene, indicating the
generation of mitochondrial succinyl-CoA. Therefore,
we expect an increase in gene expression related to
succinyl-CoA ligase in activated microglia (Table IlI).

Table Ill: Calculation of the mean flux difference of the succinyl-CoA ligase reaction.

According to previous studies'™, when microglia
are activated, we expect an increase in the lactate
dehydrogenase-related gene expression (Table 1V).

Table IV: Mean flux difference of the lactate dehydrogenase.

Mean flux Gene ID Reaction Reaction Pathway Enzyme
difference name
MO-M1
-208.216 160287.1 | 'LDH_L' | nad[c] +lac_L[c] <=>" Glycolysis/" ‘lactate
B . .

h[c] + pyr[c] + nadh[c] | ‘gl dehydrog

A review of the literature showed that the overall profile of
fatty acids decreases during inflamsnmation and activation
of microglia’. In a deactivated state, the synthesis of fatty
acids is lower due to the presence of rate-limiting agents
of malonyl-CoA, which is the substrate of the fatty acid
synthase enzyme (Table V).

Table V: Mean flux difference of fatty acid synthase.

Mean flux Gene Reaction Reaction Pathway Enzyme

difference D name

MO-M1

-4.11215707 | FASN | 'FAS100COA' | '3 h[c] + 2 nadph[c] + 'Fatty acid 'fatty acyl-

malcoa[c] + occoalc] -> synthesis' CoA
h2o[c] + 2 nadp[c] + synthase (n-
co2[c] + coalc] + C10:0CoA)'
deacoa[c]’

According to the literature review'®', it is expected
to occur an increase in nitric oxide synthase activity
in activated microglia and, conversely, an increase in
arginase activity in deactivated microglia. In the present
study, as expected, there was a decrease in the arginase-
related reaction flux in M1, indicating a decrease in the
activity of the enzyme arginase (Table VI).

Table VI: Mean flux difference of arginase activity.

Mean flux | Gene Reaction Reaction Pathway Enzyme
difference D name
MO-M1

0.28380 'ARGN' | 'R00551" | h2o[c] +arg_L[c] ->orn[c]' | 'Arginase’ | ‘Urea cycle’

'+ urea[c]

Since the mean flux difference is negative, we concluded
that the reaction flux of nitric oxide synthase in M1 is higher
than MO, so the difference is less than zero (Table VII).

Table VII: Mean flux difference of nitric oxide synthase reaction.

Mean flux Gene Reaction Reaction Pathway Enzyme

Mean flux | Gene Reaction Reaction Pathway Enzyme difference D name
difference | ID name MO-M1
MO-M1

-30.6021 8801.1 | 'SUCOASIm'| 'coa[m]+gtp[m]+succ[m] “Citric 'Succinate-- -11.4605906 | 'NOS2' 'RO0557" 02[c] + nadph[c] +' Arginine ' Nitric Oxide '

= Acid CoA ligase nwharg[c] ->h2o[c] + and Proline | Synthase (NO
pi[m]+gdp[m]+succoa[m] ' Cycle’ . X . X
(GDP- h[c] +nadp[c] +citr_L[c] | Metabolism forming)
forming)' '+ no[c]
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The main characteristic of microglia M1 is the production
of reactive oxygen species (ROS) (17). It is expected to
see a decrease in pyruvate dehydrogenase activity in
microglia M1 (Table VIII).

Table VII: Mean flux difference of pyruvate dehydrogenase reaction.

Mean flux Gene
difference ID
MO0-M1

Reaction Reaction Pathway

name

Enzyme

-594.4252 "PDHm' 'R01699 ‘coa[m] +'

nad[m] +

'Glycolysis ‘Pyrovate

dehd
dehydrog

pyr{m] ->
co2[m] +

nadh[m] +

'accoa[m]

Discussion

Genome-scale analysis of microglial cells can reveal
their metabolic capacity, the biosystem mechanisms of
invasion as well as the mechanism of transformation into
neurons, and lead to strategies to prevent or treat the
neuro-destructive effects of these cells. In the present
study, two types of samples were used for modeling
in the present study, including normal and activated
microglia. Comparison of these models indicates
the metabolic difference between these two types of
microglia, which is visible at the genomic level. However,
the most important metabolic differences are presented
below, which are consistent with previous studies,
indicating the accuracy of the developed models. As
mentioned previously, various statistical tools were
used to compare the two models of this study. Our
comparative method was based on calculating and
comparing the mean flux differences of each metabolic
reaction between the two models. According to previous
studies, the common symptoms of neurodegenerative
diseases are microglia activation, oxidative stress,
impaired  mitochondrial energy metabolism, and
accumulation of intracellular iron. Microglia activation
is @ common process in neurodegenerative diseases.
The essential role of nitric oxide in the incidence and
continuation of neurodegenerative  disorders  and
activation of microglia has been discussed in several
studies’®?9, However, it should be noted that although
the presence of nitric oxide is essential to maintain the
iron cycle, its excessive increase is problematic. Long-
term production of nitric oxide leads to suppression
of cytochrome C oxidase and reduced activity of
complexes I and Il. As a result of these two processes,
ATP levels decreased, while ATPase activity remained
unchanged. Nitric oxide and peroxynitrite inhibit
several mitochondrial enzymes, including respiratory
chain complexes and a Krebs cycle enzyme called
aconitase'?"??, According to these studies, the first
difference in microglia M1 compared to MO is expected
to be a decrease in aconitase activity. Recent studies
on the metabolic status of the central nervous system

during the development of neurodegenerative diseases
have shown that the release of lactate dehydrogenase
from existing cells is associated with increased
inflammation and angiogenesis'*.

Autophagic activity is one of the main characteristics of
microglia because microglia are a type of tissue-resident
macrophage. This process disrupts in the case of
neurodegenerative diseases and aging. Research has
been conducted on metabolic processes involved in
autophagy, disruption of which is manifested as activated
microglia phenotype. When exposed to microbes and
foreign substances, microglia undergo an oxidative burst,
producing reactive oxygen-based compounds that Kill
the microbes’®. The association between oxidative
burst and recrientation of arginine metabolism has been
investigated in previous studies'’. According to these
studies, an increase in the content of nitric oxide causes
metabolic disorders, and to reduce the subsequent
damage, more arginine is secreted into the phagocytic
cell to form a blood clot in the area. After entering the
cell, arginine follows one of the following two pathways. If
nitric oxide is present in the cell environment, arginine is
affected by the enzyme nitric oxide synthase, producing
citrulline. If arginine enters a cell with a normal condition,
it is affected by the arginase enzyme and produces urea
and omithine. Accordingly, it is expected to observe
an increase in nitric oxide synthase activity in activated
microglia and, conversely, an increase in arginase activity
in deactivated microglia.

Another key feature of microglia M1 is the production of
reactive oxygen species (ROS)'’. These species enable
the phagocytic cell to kill pathogens. As the glutathione
reduction process begins, some NADPH is produced
that prevents further ROS damage to the intercellular
area®®, Meanwhile, NO species are produced with the
occurrence of arginine oxidation by the NOS enzyme
and using electrons derived from NADPH'. At high
concentrations, NO competes with oxygen in cytochrome
C oxidase, disrupting mitochondrial respiration. As
mitochondrial  respiration decreases, ROS species
are increased into superoxide anion and converted to
hydrogen peroxide by superoxide dismutase, which is
finally transported to the cytoplasm. With the advance
of this process, NO reacts with the superoxide anion
to produce peroxynitrite, which inhibits the enzyme
pyruvate dehydrogenase. This enzyme produces acety!
CoA from pyruvate, which later enters the Krebs cycle.
Therefore, it is expected to occur a decrease in pyruvate
dehydrogenase activity in M1 microglia.

Conclusion

Reconstruction of the microglia metabolic network
based on genomic, biochemical, and physiological data
provides an overall outlook of cellular metabolism. In this
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study, a genome-scale metabolic model of microglia
was developed that can be used in future studies, and
gap-filing operation can also be applied to this model
in the suitable cultural medium for microglia. To increase
the accuracy of such models, it is recommended to
use valid transcript data, i.e., using diverse samples
in the microarray technique and donors with high age
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Abstract

Background: Multiple Sclerosis is a degenerative disease of the central nervous system accompanied with both environmental
and genetic backgrounds. The present survey was performed to assess the expression rates of COX58 and RORA genes in MS
and healthy individuals.

Methods: Sixty blood samples were taken from MS (n= 30) patients and healthy (n= 30) individuals. RNA was extracted from blood
samples and used for cDNA synthesis. DNA samples were subjected to real-time PCR to assess the COX58 and RORA genes
expression by specific primers.

Results: MS patients had the higher history of smoking and alcohol. Statistically significant differences were obtained for the history
of alcohol and smoking between MS and healthy population (P <0.05). There were no statistical differences between MS patients
and healthy individuals for age, sex, BMI, and weight. COX5B gene expression was significantly decreased in MS patients compared
to healthy individuals (P = 0.0433). RORA gene expression was increased in MS patients compared to the control group (P = 0.481).
Conclusion: COX5B gene expression analysis can be used as an emerging biomarker for MS diagnosis in individuals. It seems
that RORA gene expression should be studied more to find its specific role in MS pathogenicity.

Keywords: Multiple sclerosis, RORA, COX5B, Gene expression, Real-Time PCR.

Resumen

Antecedentes: | a esclerosis mUltiple es una enfermedad degenerativa del sistema nervioso central acompanada de antecedentes
tanto ambientales como genéticos. El presente estudio se realizd para evaluar los indices de expresion de los genes COX58 y
RORA en la EM y en individuos sanos.

Meétodos: Se tomaron sesenta muestras de sangre de pacientes con EM (n= 30) y de individuos sanos (n= 30). Se extrajo el ARN
de las muestras de sangre vy se Utilizo para la sintesis de ADNc. Las muestras de ADN se sometieron a PCR en tiempo real para
evaluar la expresion de los genes COX5B y RORA mediante cebadores especificos.

Resultados: Los pacientes con EM tenian mayores antecedentes de tabaguismo y alcohol. Se obtuvieron diferencias
estadisticamente significativas para los antecedentes de alcohol y tabaquismo entre la poblacion con EM y la poblacion sana (P
<0,05). No hubo diferencias estadisticas entre los pacientes con EM y los individuos sanos para la edad, el sexo, el IMC y el peso.
La expresion del gen COX5B disminuyd significativamente en los pacientes con EM en comparacion con los individuos sanos (P
=0,0433). La expresion del gen RORA aumentd en los pacientes con EM en comparacion con el grupo de control (P = 0,481).
Conclusion: El andlisis de la expresion del gen COX5B puede utilizarse como un biomarcador emergente para el diagnostico
de la EM en individuos. Parece que la expresion del gen RORA deberia estudiarse mas para encontrar su papel especifico en la
patogenicidad de la EM.

Palabras clave: Esclerosis multiple, RORA, COX5B, expresion génica, PCR en tiempo real.
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Introduction

Despite the high advances of the medical sciences'?,
some diseases remain threat for human health®'°, Multiple
sclerosis (MS) is a neurodegenerative, demyelinating
disease of the nervous system that respects few
demographic boundaries. It has an autoimmune basis,
which leads to widespread nervous system tissue lesions
and dysfunction, resulting in communication breakdown
between neurons'. As MS research has progressed,
it has become clearer that environmental and genetic
factors underlie the etiology of MS. The cooperation of
these two factors in the etiology raises the question of
whether one is more important than the other in posing
risk, and whether co-morbidities elevate risk'?.

Several genetic markers are involved in the pathogenesis
of MS. COXis composed of 13 subunits, of whichthe three
largest are encoded by the mtDNA and form the catalytic
core of the enzyme. The remaining ten, evolutionary
younger, nuclear-encoded subunits are involved in
assembly and regulation of the enzyme. COX can be
physiologically modulated and the enzyme represents
one of the key regulatory sites of energy metabolism.
COX gene has also some functions on the immunological
reaction in the human body and its expression can
decrease or increase the exacerbation of different
diseases’®. The retinoid acid-related orphan receptor
(ROR) subfamily of orphan nuclear receptors consists
of three members, a, B, and vy, that regulate multiple
cellular processes including cell growth, differentiation,
and apoptosis’™. The RORA gene is expressed in several
tissues and it regulates inflammatory responses, neuronal
cell development, bone metabolism, and arteriosclerosis
and also it is involved in the differentiation of Th17 cells™™,

Rendering the high importance of the MS and role of
genetic markers in its pathogenesis, the present survey
was done 1o assess the role of COX5B and RORA genes
expression in MS patients and compared it with healthy
individuals.

Materials and methods

Study designs

This survey was designed to assess the expression rates
of RORA and COX5b genes in blood samples taken from
MS patients and healthy individuals. For this purpose, 35
MS patients and 35 healthy individuals were examined.

Inclusion and exclusion criteria

Thirty MS patients of both sexes and all ages who
were confirmed by the neurologist were included in the
study. For a control group, 30 healthy individuals with no
personal or family history of autoimmune diseases were
also included. Written informed consent was obtained
from each individual.

Samples

Peripheral blood samples (5 ml) were obtained from
the cubital vein and collected in cell preparation tubes
containing an anticoagulant Ethylene diamine tetraacetic
acid (EDTA). Peripheral blood mononuclear cells were
isolated by EDTA density centrifugation

RNA extraction and cDNA synthesis

Total RNA was extracted from the blood samples using a
RNeasy kit ((Qiagen, Gaithersburg, MD, USA), according
to the manufacturer's instructions. The BNA samples
were incubated with RNAse-free DNAse | at 37°C for
15 min. RNA samples were purified with a RNeasy
kit. Extracted RNA were immediately stored at -80°C.
Total RNA concentration was assessed by ultraviolet
absorbance at 260 nm (1 absorbance unit at 260 nm
= 40 ng/ul RNA). Total RNA was run on 1% agarose
gels to check size and integrity. The quality of RNA was
confirmed by the detection of 18S and 28S bands after
1% agarose gel electrophoresis.

Total extracted RNA was used to generate cDNA with
a Reverse Transcriptase cDNA synthesis kit (Roche,
Germany) with  oligo deoxythymine (dT) primers,
according to the manufacturer's protocol. Synthetic
cDNA samples were stored at -20°C. The quality and
quantity of extracted DNA were assessed according to
previous studies'®?2,

Real-Time PCR analysis

The real-time PCR technique was used to assess the
expression rates of RORA and COX5b genes amongst
the DNA samples of MS patients and healthy individuals.
Table | shows the primer sequences used in this regard.
The Biosystems TagMan R, Universal PCR Master
Mix was used to perform the real-time PCR, using the
real-time PCR thermal cycler (Corbett Research, Rotor
Gene 6000). The GAPDH and B-actin were applied as
house-keeping genes for COX5b and RORA genes,
respectively. The data were evaluated by the A A CT
method, which measures the expression level of the
target genes normalized to a reference gene and relative
to the expression of the genes in the calibrator samples.

Statistical analysis

Statistically significant differences were calculated by
the Student’s t-test, using the SPSS 21.0 and Excel.
Finally a P-value <0.05 was accepted as the level of
significance®28,

Results

Study principles
The present survey was performed to assess the
expression rates of COX5b and RORA genes amongst
the MS patients and healthy individuals as an emerging
biomarkers of MS.
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Table I: Primer sequences used in this studly.

Targeted genes Primer sequence (5’-3’) References
COX5B F: CCCAAAGGGAGCTTCAGG
R: CGACGCTGGTATTGTCCTCT 23
GAPDH F: CCACTCCTCCACCTTTGAC
R: ACCCTGTTGCTGTAGCCA
RORA F: GTCAGCAGCTTCTACCTGGAC
R: GTGTTGTTCTGAGAGTGAAAGGCACG 24
B-actin F: TCTACAATGAGCTGCGTGTGG
R: GGAACCGCTCATTGCCAATG
Table 1l: Demographic charters of the examined MS patients and healthy individuals.
Individuals (60 people)
Demographic characters MS (30 cases) Healthy (30 cases) P value
Mean age (SD) 61.32 60.72 0.87
Sex (M/F) 18/12 14/16 0.52
Mean weight (SD) 70.02 (8.14) 68.33 (9.69) 0.63
Mean BMI (SD) 24.6 (2.7) 25.1 (3.1) 0.89
History of alcohol (%) 19 (63.33) 12 (40) 0.042
History of smoking (%) 22 (73.33) 10 (33.33) 0.028

Figure 1: The expression rate of COX5B8 gene amongst the MS patients and
healthy individuals.

mm Healthy
P=0.0433 =aMs

COX5B
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Demographic charters

Table Il shows the demographic charters of the examined
MS patients and healthy individuals. As shown, the mean
age of the studied MS and healthy population was 61.32
and 60.72 years with a male to female ratio of 18/12 and
14/16, respectively. Statistically significant differences
were obtained for the history of alcohol and smoking
between MS and healthy population (P <0.05). MS
patients had the higher history of smoking and alcohal.

COX5B gene expression

Figure 1 shows the expression rate of COX5B gene
amongst the MS patients and healthy individuals.
Findings showed that COX5B gene expression was
significantly decreased in MS patients compared to
healthy individuals (P = 0.0433).

RORA gene expression

Figure 2 shows the expression rate of RORA gene
amongst the MS patients and healthy individuals. Findings
showed that RORA gene expression was increased in

Figure 2: The expression rate of RORA gene amongst the MS patients and
healthy individuals.

3
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MS patients compared to the control group, but it was
not significant (P = 0.481).

Discussion

Infectious?** and autoimmune diseases® have been
considered as the most important causes of morbidity
and mortality in the last century. In the present study,
two important genetic markers have been determined for
MS. Findings revealed that alcohol and smoking histories
may affect the occurrence of MS among individuals.
This claim was also approved by Hedstrom et al. (2021)
(Sweden)®®, lvashynka et al. (2019) (italy)®*®, and D’hooghe
et al. (2012) Belgium)®. Our findings also showed that
sex and age didn't have any relation to the occurrence
of MS, which was similar to previous surveys® %, As
COX5B gene expression was significantly decreased
in MS patients compared to healthy individual, it can
introduce as a good marker for the MS diagnosis and
further evaluation. Similarly, Safavizadeh et al. (2012)*°
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reported that COX5B gene expression is significantly
reduced in MS patients compared to control (P <0.05),
whereas there was no significant difference in the COX2
gene expression. Role of the COX5B gene in MS has
also been determined previously*!,

In despite of the increase in the RORA gene expression in
MS group compared to the healthy individuals, difference
was not statistically significant. Thus, it seems that further
researches should perform to obtain the exact role
of RORA gene in MS occurrence and pathogenicity.
RORA is proposed to promote Th17 cells differentiation
that play a crucial role in many inflamlmmatory diseases,
including MS. The gene is also involved in regulation of
inflammatory responses and neuronal cell development.
In a survey conducted by Eftekharian et al. (2016)*, the
relationship between RORA rs11639084 and rs4 774388
gene polymorphisms on the individual susceptibility of MS
was examined. Their findings revealed that both variants
showed significant differences in allele and genotype
distributions between the studied groups. Genotypes
were risk associated in additive (P-value of 0.0003 and
odds ratio equal to 1.7 (95% Cl: 1.27-2.20)), dominant

References

1. Dehkordi FS, Saberian S, Momtaz H. Detection and segregation
of Brucella abortus and Brucella melitensis in aborted bovine, ovine,
caprine, buffaloes and camelid fetuses by application of conventional
and real-time polymerase chain reaction. The Thai Journal of Veterinary
Medicine. 2012a;42(1):13.

2. Dehkordi FS, Momtaz H, Doosti A. Application of Real-Time PCR for
detection of Aspergillus species in aborted ruminant foetuses. Bulgarian
Journal of Veterinary Medicine. 2012b;15(1):30-6.

3. Dehkordi FS. Prevalence study of Coxiella burnetii in aborted ovine
and caprine fetuses by evaluation of nested and real-time PCR assays.
American Journal of Animal and Veterinary Sciences. 2011a;6(4):180-6.

4. Dehkordi FS, Tirgir F, Valizadeh VY. Effects of Guajol® ointment
synthesized from medicinal smoke condensate of jennet feces on
burn wound healing on Wistar rat. Veterinary Research Forum. 2017b;
8(3):215.

5. Dehkordi FS, Tavakoli-Far B, Jafariaskari S, Momtaz H, Esmaeilzadeh
S, Ranjbar R, Rabiei M. Uropathogenic Escherichia coli in the high
vaginal swab samples of fertile and infertile women: virulence factors,
O-serogroups, and phenotyping and genotyping characterization
of antibiotic resistance. New Microbes and New Infections.
2020;38:100824.

6. Denkordi FS, Haghighi N, Momtaz H, Rafsanjani MS, Momeni M.
Conventional vs real-time PCR for detection of bovine herpes virus type
1 in aborted bovine, buffalo and camel foetuses. Bulgarian Journal of
Veterinary Medicine. 2013b;16(2):102-12.

7. Dehkordi FS, Yazdani F, Mozafari J, Valizadeh VY. Virulence factors,
serogroups and antimicrobial resistance properties of Escherichia
coli strains in fermented dairy products. BMC Research Notes.
2014a;7(1):1-8.

(P-value of <0.0001 and odds ratio equal to 0.55 (95%
Cl: 0.41-0.73)) and recessive (P-value of 0.04 and
odds ratio equal to 0.33 (95% CI: (0.12-0.96)) models
for rs11639084. However, the rs4774388 genotypes
were risk associated in recessive model with a P-value
of 0.036 and an odds ratio of 0.62 (95% CI: (0.4-0.97)).
Down-regulation of RORA gene expression in the blood
of MS patients was also reported by Sayad et al (2018)*°.

Conclusion

The present survey is the first report on the assessment
of both COX5B and RORA gene expression in MS
patients. As only significant difference was found for
the expression rate of COX5B gene, its analysis can
be effective for diagnosis of MS in individuals. However,
several works should perform to obtain the main activity
of RORA gene in MS pathogenicity.

Interests conflict
The authors declare no conflict of interest.

8. Dehkordi FS, Barati S, Momtaz H, Ahari SN, Dehkordi SN.
Comparison of shedding, and antibiotic resistance properties of Listeria
monocytogenes isolated from milk, feces, urine, and vaginal secretion of
bovine, ovine, caprine, buffalo, and camel species in Iran. Jundishapur
Journal of Microbiology. 2013a;6(3):284.

9. Ghorbani F, Gheisari E, Dehkordi FS. Genotyping of vacA alleles of
Helicobacter pylori strains recovered from some Iranian food items.
Tropical Journal of Pharmaceutical Research. 2016 S;15(8):1631-6.

10. Dehkordi FS, Gandomi H, Basti AA, Misaghi A, Rahimi E.
Phenotypic and genotypic characterization of antibiotic resistance of
methicillin-resistant Staphylococcus aureus isolated from hospital food.
Antimicrobial Resistance & Infection Control. 2017a;6(1):1-1.

11. Inojosa H, Schriefer D, Ziemssen T. Clinical outcome measures
in multiple sclerosis: a review. Autoimmunity reviews. 2020 May
1;19(5):102512.

12. Trojano M, Amato MP. Progress in multiple sclerosis —from diagnosis
to therapy. Nature Reviews Neurology. 2018 Feb;14(2):72-4.

13. Palumbo S, Bosetti F. Alterations of brain eicosanoid synthetic
pathway in multiple sclerosis and in animal models of demyelination:
role of cyclooxygenase-2. Prostaglandins, Leukotrienes and Essential
Fatty Acids. 2013 Oct 1,89(6):273-8.

14. Takeda Y, Kang HS, Lih FB, Jiang H, Blaner WS, Jetten AM.
Retinoid acid-related orphan receptor, ROR, participates in diurnal
transcriptional regulation of lipid metabolic genes. Nucleic Acids Res.
2014;42(16):10448-59.

15, Eftekharian MM, Noroozi R, Sayad A, Sarrafzadeh S, Toghi
M, Azimi T, Komaki A, Mazdeh M, Inoko H, Taheri M, Mirfakhraie R.
RAR-related orphan receptor A (RORA): A new susceptibility gene

164

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (1): 161-165



Study of the expression rates of RORA and COX5b genes amongst MS patients compared with healthy individuals as an emerging diagnostic biomarker

for multiple sclerosis. Journal of the neurological sciences. 2016 Oct
15;369:259-62.

16. Dehkordi FS. Prevalence study of Bovine viral diarrhea virus by
evaluation of antigen capture ELISA and RT-PCR assay in Bovine,
Ovine, Caprine, Buffalo and Camel aborted fetuses in Iran. AMB
Express. 2011b;1(1):1-6.

17. Dehkordi FS, Parsaei P, Saberian S, Moshkelani S, Hajshafiel P,
Hoseini SR, Babaei M, Ghorbani MN. Prevalence study of Theileria
annulata by comparison of four diagnostic Techniques in shouthwest
Iran. Bulgarian Journal of Veterinary Medicine. 2012¢;15(2): 123-130.

18. Dehkordi FS, Haghighi Borujeni MR, Rahimi E, Abdizadeh R.
Detection of Toxoplasma gondii in raw caprine, ovine, buffalo, bovine,
and camel milk using cell cultivation, cat bioassay, capture ELISA,
and PCR methods in Iran. Foodborme Pathogens and Disease.
20183¢;10(2):120-5.

19. Dehkordi FS, Khamesipour F, Momeni M. Brucella abortus and
Brucella melitensis in Iranian bovine and buffalo semen samples: The
first clinical trial on seasonal, Senile and geographical distribution using
culture, conventional and real-time polymerase chain reaction assays.
Katkas Univ Vet Fak Dergisi. 2014¢;20(6):821-8.

20. Dehkordi FS, Valizadeh Y, Birgani TA, Dehkordi KG. Prevalence
study of Brucella melitensis and Brucella abortus in cow's milk using
dot enzyme linked immuno sorbent assay and duplex polymerase chain
reaction. Journal of Pure and Applied Microbiology. 2014b;8(2):1065-9.

21. Safarpordehkordi F, Yahaghi E, Khodaverdi Darian E. Prevalence
of antibiotic resistance in Escherichia coli isolated from poultry meat
supply in Isfahan. Iranian Journal of Medical Microbiology. 2014 Aug
10;8(2):41-7.

22. Safarpour Dehkordi F, Hosseini S, Rahimi E, Momeni M, Yahaghi E,
Khodaverdi Darian E. Investigate the frequency of virulence genes Vibrio
parahaemolyticus isolated from fish, lobsters and crabs caught from
Persian Gulf. Iranian Journal of Medical Microbiology. 2014;8(2):1-7.

23. Safavizadeh N, Rahmani SA, Zaefizadeh M. COX5B and COX2
gene expressions in Multiple Sclerosis/Multipl  Sklerozda COX5B
and COX2 gen ekspresyonu. Journal of Cell and Molecular Biology.
2012;10(2):21.

24, Chauvet C, Bois-Joyeux B, Danan JL. Retinoic acid receptor-related
orphan receptor (ROR) a4 is the predominant isoform of the nuclear
receptor RORa in the liver and is up-regulated by hypoxia in HepG2
human hepatoma cells. Biochemical Journal. 2002;364(2):449-56.

25. Safarpour Dehkourdi F, Momtaz H, Esmailzade S, Khayyat
Khameneie M, Yahaghi E. Detection of virulence factors of Uropathoigenic
Escherichia coli isolates from infertile women high vaginal swabs. Iranian
Journal of Medical Microbiology. 2014;7(4):1-8.

26. Dehkordi FS, Taghizadeh F. Prevalence and some risk factors
associated with brucellosis and leptospirosis in aborted  fetuses
of ruminant species. Research Opinions in Animal and Veterinary
Sciences. 2012;2:275-81.

27. Safarpoor Dehkordi F, Haghighi N. Detection of bovine viral diarrhea
virus in bovine and buffalo milk thorough conventional and real-time
reverse transcriptase polymerase chain reaction. Research Opinions in
Animal and Veterinary Sciences. 2012;2:263-7.

28. Dehkordi FS, Rafsanjani MS. Prevalence study of Coxiella
burnetii in aborted fetuses of small ruminants in various partum and
seasons in Iran. African Journal of Microbiology Research. 2012 Jul
19;6(27):5594-600.

29. Sheikhshahrokh A, Ranjbar R, Saeidi E, Dehkordi FS, Heiat M,
Ghasemi-Dehkordi P, Goodarzi H. Frontier therapeutics and vaccine
strategies for sars-cov-2 (COVID-19): A review. Iranian Journal of Public
Health. 2020 Oct;49(Suppl 1):18.

30. Nejat S, Momtaz H, Yadegari M, Nejat S, Safarpour Dehkordi F,
Khamesipour F. Seasonal, geographical, age and breed distributions
of equine viral arteritis in Iran. Kafkas Univ Vet Fak Derg. 2015 Jan
1;21(1):111-6.

31. Rahi A, Kazemeini H, Jafariaskari S, Seif A, Hosseini S, Dehkordi
FS. Genotypic and phenotypic-based assessment of antibiotic
resistance and profile of staphylococcal cassette chromosome mec
in the methicillin-resistant Staphylococcus aureus recovered from raw
milk. Infection and drug resistance. 2020;13:273.

32. Ranjbar R, Seif A, Dehkordi FS. Prevalence of antibiotic resistance
and distribution of virulence factors in the shiga toxigenic Escherichia
coli recovered from hospital food. Jundishapur Journal of Microbiology.
2019;12(5):8.

33. Ranjobar R, Yadollahi Farsani F, Safarpoor Dehkordi F. Antimicrobial
resistance and genotyping of vacA, cagA, and iceA alleles of the
Helicobacter pylori strains isolated from traditional dairy products.
Journal of Food Safety. 2019 Apr;39(2):e12594.

34. Rieckmann P, Boyko A, Centonze D, Elovaara I, Giovannoni G,
Havrdova E, Hommes O, Kesselring J, Kobelt G, Langdon D, Lelorier
J. Achieving patient engagement in multiple sclerosis: A perspective
from the multiple sclerosis in the 21st Century Steering Group. Multiple
Sclerosis and Related Disorders. 2015 May 1;4(3):202-18.

35. Hedstrom AK, Olsson T, Alfredsson L. The increased risk of multiple
sclerosis associated with HLA-DRB1* 15: 01 and smoking is modified
by alcohol consumption. Scientific reports. 2021 Oct 27;11(1):1-7.

36. Ivashynka A, Copetti M, Naldi P, D’Alfonso S, Leone MA. The impact
of lifetime alcohol and cigarette smoking loads on multiple sclerosis
severity. Frontiers in neurology. 2019 Aug 13;10:866.

37. D’hooghe MB, Haentjens P, Nagels G, De Keyser J. Alcohal, coffee,
fish, smoking and disease progression in multiple sclerosis. European
Journal of Neurology. 2012 Apr;19(4):616-24.

38. Harbo HF, Gold R, Tintoré M. Sex and gender issues in multiple
sclerosis.  Therapeutic advances in neurological disorders. 2013
Jul;6(4).237-48.

39. Bove RM, Healy B, Augustine A, Musallam A, Gholipour T, Chitnis
T. Effect of gender on late-onset multiple sclerosis. Multiple Sclerosis
Journal. 2012 Oct;18(10):1472-9.

40. Safavizadeh N, Rahmani SA, Zaefizadeh M. COX5B and COX2
gene expressions in Multiple Sclerosis. Journal of Cell and Molecular
Biology. 2012 Dec 1;10(2):21.

41. Safavizadeh N, Rahmani SA, Zaefizadeh M. Investigation of
cytocrom ¢ oxidase gene subunits expression on the Multiple sclerosis.
Indian journal of human genetics. 2013 Jan;19(1):18.

42, Eftekharian MM, Noroozi R, Sayad A, Sarrafzadeh S, Toghi M, Azimi
T, Komaki A, Mazdeh M, Inoko H, Taheri M, Mirfakhraie R. RAR-related
orphan receptor A (RORA): A new susceptibility gene for multiple sclerosis.
Journal of the neurological sciences. 2016 Oct 15;369:259-62.

43. Sayad A, Salmani T, Hemmesi MK, Ganji M, Ghafouri-Fard S, Hatami
M, Soudyab M, Taheri M. Down-regulation of RORA gene expression
in the blood of multiple sclerosis patients. Human antibodies. 2018 Jan
1,26(4):219-24.

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (1): 161-165

165



eISSN 2255-0569

ARTICULO ESPECIAL

Aproximacion diagnéstica a la enfermedad urologica del Papa
Inocencio Xl. Analisis de la patocronia
y re-formulacién diagnéstica

Diagnostic approach to the urological disease of Pope Innocent X,
Analysis of pathochrony and diagnostic re-formulation

Antoni Gelabert Mas'®, Luis Grande?®

1.
2.

MD, PhD, Hospital del Mar/Universitat Autonoma de Barcelona, Emeritus Chair Urology Dept/Professor of Surgery; Barcelona, Spain
MD, PhD, Hospital del Mar/Universitat Autonoma de Barcelona, Emeritus Chair Surg Dept/Professor of Surgery, Barcelona, Spain

Autor correspondencia

Antoni Gelabert Mas

Hospital del Mar/Universitat Autonoma de Barcelona
E-mail: agelabert@psmar.cat

Resumen

Recibido: 15 - X - 2021
Aceptado: 7 - Xl - 2021

doi: 10.3306/AJHS.2022.37.01.166

Se realiza una reformulacion diagnostica de la causa de muerte del Papa Inocencio Xl a partir de la reinterpretacion del informe
de la autopsia practicada en 1769 por Giovanni Maria Lancisi, y del dibujo que la acompafa y los conocimientos actuales. Se
propone que el Papa Inocencio X fallecid por una insuficiencia renal terminal por Pionefrosis causada por una litiasis coraliforme
bilateral en un rifidn en herradura.
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Abstract

A diagnostic reformulation of the cause of death of Pope Innocent Xl is made on the basis of the reinterpretation of the autopsy
report performed in 1769 by Giovanni Maria Lancisi and the accompanying drawing and current knowledge.

of the autopsy practiced in 1769 by Giovanni Maria Lancisi, and of the drawing that accompanies it and the current knowledge. It is
Pope Innocent Xl died of end-stage renal failure due to pyonephrosis caused by a bilateral coralliform lithiasis in a horseshoe kidney.
in a horseshoe kidney.

Keywords: clinical diagnosis, autopsy; mineral and bone disorder associated with chronic kidney disease, renal calculi,

horseshoe kidney:.

Introduccion

En la Historia de Medicina se recogen numerosos
personajes clave en los que existe una clara influencia
entre su enfermedad, su forma de vida y sus decisiones
profesionales. La biografia del Papa Inocencio X, es
conocida vy estudiada en su vertiente social, politica y
eclesiastica. Sin embargo, su pathos, apenas se ha
estudiado y solamente se afirma, de manera muy sucinta,
que fallecio por las complicaciones de una litiasis renal.

En este trabajo se ha profundizado en la Patocronia del
Papa Inocencio Xy se han reformulado los diagndsticos
urologicos a la luz de los conocimientos actuales,
cribados por el concepto de salud definido por la

OMS: Un estado completo de bienestar fisico, mental
y soclal, y no solamente la ausencia de afecciones o
enfermedades’. Se sabe que no gozo durante su vida de
este concepto de salud y se sospecha que una buena
parte, sino todas, las decisiones de gobiermno eclesiastico
que tomd, que fueron muchas y muy importantes,
algunas muy beligerantes, se vieron influenciadas por su
fragil estado de salud.

Hace unas décadas, uno de los autores ya publicd
una nota en el que se apuntaba esa influencia en el
gobiemo papal®. Ahora se ha revisado y profundizado
en este aspecto al disponer de nuevas fuentes de
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estudio y haber podido consultar bibliografia especifica
de su papado en Archivos Episcopales y Bibliotecas
Eclesiasticas, incluida la Biblioteca Vaticana, hecho que
ha permitido analizar con detalle su pathos biogréafico. La
investigacion ha llevado a re-formular un diagndstico no
mencionado ni divulgado histéricamente, hasta donde
se ha podido constatar, salvo la breve resena ya citada.
Del andlisis de los datos investigados se pretende
demostrar la robustez del diagndstico propuesto,
y explicar por qué antes nunca ni nadie lo habia
mencionado. Pese a la minuciosidad de la investigacion,
Nno se han podido concretar las razones por las que se
realizd la necropsia a este papa, cuando en aguellos
anos 1os papas estaban considerados “templo sagrado”
y, por tanto, prohibido su profanamiento®.

Breves apuntes biograficos

El Papa Inocencio XI, de nombre familiar Benedetto
Odescalchi (1611-1689), pertenecia a un clan de
negociantes acaudalados de Como (ltalia) y eligio la
carrera eclesiastica, llegando a obispo de Navara.
Nunca habia vigjado fuera de las fronteras de su pais,
siendo totalmente desconocedor de las relaciones,
conflictos e intereses internacionales de la época. De
vida austera, principios rigidos, gran integridad moral, se
le definid como el Papa de los pobres. Aunque terco
en sus relaciones y comunicaciones personales, se
le reconocen momentos de duda en los que se dejd
influenciar. Por su trayectoria vital y su actuacion politica,
mas gue un Papa, se le considera un “soberano™.

Durante su pontificado mantuvo conflictos constantes.
El méas significativo y grave fue su enfrentamiento con
el rey Luis XIV de Francia, quien, sin disimulo, aspiraba
controlar la iglesia francesa, vy erigirse en “superior
jerarquico”. Inocencio XI no podia aceptar ese estatus
bajo ningln concepto. El litigio empezd con la pretendida
implantacion de la Régale temporelle, un impuesto que
debian pagar al rey las sedes episcopales, mientras
estuvieran vacantes, y la Régale spirituelle, que permitia al
rey nombrar a los obispos y demas cargos eclesiasticos,
salvo los curas parroquiales.

El enfrentamiento se encond de forma radical tras la
redaccion por parte de Jacques Bénigne Bossuet de la
Declaration des quatre articles, aprobada por unanimidad
en la Asamblea del Clero Francés de 1682. En ella se
sustentaba la doctrina del predominio del rey sobre la
iglesia catdlica en Francia, conforme a su concepcion
absolutista. El rey otorgd derecho de asilo a todas
las didcesis bajo su jurisdiccion, incluso las situadas
en Roma, a lo que se opuso Inocencio Xl. Francia
desplazd contingentes armados a la cancilleria romana
y a las didcesis bajo su influencia. El Papa excomulgo,
publicamente, al embajador francés v, de forma secreta,
al propio rey Luis XIV. Este hecho estuvo a punto de

provocar un nuevo cisma en el catolicismo, aunque
finalmente se impuso el criterio vaticano®.

Oftro litigio grave lo mantuvo con el presbitero espanol
Miguel de Molinos, famoso predicador y guia espiritual.
Molinos se establecid en la iglesia agustina de San
Alfonso en Roma donde desarrollaba su  actividad
apostolica divulgando el quietismo. Al principio Inocencio
Xl compartia esta corriente teoldgica, pero con el tiempo
se apartd de ella y la condend. Molinos fue atacado
por los jesuitas Paolo Segueri y Giovanni Paolo Oliva,
quienes propiciaron su detencion, junto algunos de sus
discipulos, el 18 de julio de 1687. Tras un lento proceso,
dificultado por la imposibilidad de conseguir pruebas
de sus presuntas desviaciones doctrinales, acabd
condenado por un tribunal eclesiastico, a reclusion
perpetua. Inocencio Xl ratifico la sentencia el 20 de
noviembre de 1687 y Molinos murid en la mazmorra el
28 de diciembre de 1696.

El gobiermo de Inocencio Xl, que asi se etiqueta su
papado, estuvo hasta el Ultimo momento dominado por
los elevados ideales de aunar a toda la cristiandad en la
liga contra los turcos, su gran lucha contra el enemigo
tradicional de Oriente, siendo el aima de la resistencia
contra la ola islamica que se avecinaba. Fue el epilogo
de la épica de los grandes pontifices de la Reforma que
inmortalizaron los siglos XVI'y XVII y un personaje clave
en la historia de la Iglesia, soportando momentos duros
en su pontificado®,

Notas sobre su salud
y agonia terminal

En 1676, a los 65 afios, el Papa aun conservaba fuerza
y mente activas, aunque un afo antes ya habia dado los
primeros sintomas de afeccion renal grave, atribuyéndola
a su excesiva rigidez en el ayuno y al estrés del cargo,
todo ello envuelto en una depresion significativa e
insomnio pertinaz que no hacla mas que subrayar su
declive fisico y mental. Con sigilo y cierto secretismo
se haclan prematuros prondsticos en vista a un futuro
conclave, pese a que su pontificado duraria trece afos
mas. El primer revés importante en su salud, divulgado
plblicamente; se sefiala en el afo 1682 cuando tuvo
una grave crisis de podagra, que le mantuvo en cama,
recluido en sus habitaciones privadas durante bastante
tiempo, habitaciones en las que, segun manifestaba su
servicio personal, hacia un calor insoportable.

De todas formas, superd este acceso agudo y se
reincorpord a su actividad diaria. Cuatro afos mas
tarde, los ataques de podagra se hicieron méas
frecuentes, razon por la que el Papa se vio apartado
durante largos periodos del gobierno de la Iglesia. De
nuevo, logra sobreponerse y se concibieron nuevas
esperanzas, por parte del circulo cardenalicio, sobre
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la recuperacion total y la prolongacion de su “reinado”.
Fue una simple ilusion ya que al afio siguiente, en 1689,
una nueva crisis de podagra se complicd con fiebre
alta y agravacion de su estado general. Un grave fallo
renal con edemas generalizados obligd a practicarle
incisiones en ambas piemas, segun praxis habitual
de la época, para disminuir la hinchazon. Durante
este episodio el propio Papa previd su fin y se roded
solamente de sus allegados méas intimos, de su médico
de cabecera, el entonces renombrado Giovanni Maria
Lancisi, y de su confesor personal,

Tuvo una ligera mejoria a primeros de agosto, momento
en el que se le administro el viatico y el 10 de agosto pidio
la Extremauncion. La mafana siguiente, conservando
aun el pleno conocimiento, Leandro Colloredo, cardenal
nombrado por el propio Inocencio Xl, le da la absolucion in
articulo mortis. Tras una corta agonia gue durd unas seis
horas, fallecio la mafana del 12 de agosto. Todo el orbe
sintid su muerte, excepto Francia. A modo de ejemplo, €l
poeta francés Jean de la Fontaine, le dedicd un poema,
no precisamente de alabanza’;

Pour nouvelles de ['ltalie,

Le pape empire tous les jours.
Expliquez, seigneur, ce discours
Du coté de la maladie,

Car aucun saint-pere autrement
Ne doit empirer nullement
Celui-ci véritablement

N'est envers nous ni saint ni pere
Nos soins, de l'erreur triomphants
Ne fout qu'augmenter sa colere
Contre l'alné de ses enfants

Sa santé toujours diminue
Lavenir m'est chose inconnue,
Et je n’en parle qu'a lattons

Mais les gens de dela les monts
Auront bientot pleuré cet homme
Car il défend les Jeannetons
Chose tres nécessaire a Rome

Parece obvio que el Papa, en esa Ultima década, alterd
sus costumbres, el trabajo administrativo, sus comidas,
las relaciones sociales y su actividad publica, conocedor
de su enfermedad cronica y molesto por la alteracion
morbosa de su existencia que, como diria Lain Entralgo,
turbaba su esperanza temporal y espiritual, afectado por
su diselpidia existencial®.

Datos histérico-médicos para
la reformulacion de su diagnéstico

En el tratado de litotomia de Tommaso Alghisi® existe una
transcripcion, se supone que literal, de la autopsia a la
que fue sometido el Papa Inocencio Xl

...Intorno poi alle observazioni delle Pietre, dice Egli, io ne
averel molte: ma bella sopra tutte e quella, che fu fatta nella
S. Memoria D'INNOCENZIO Xl. D'eta anni settantanove;
nelle cui reni fu aperto un teatro di maraviglie, ... questi poi
tagliati scopriono a me, che avevo avuto 'onore d'esser
suo Medico segreto, la cagione degli antichi dolori de
Reni, e del l'orine sanguigne, che S. Santita scaricava
qualora faceva moto straordinario;cioé a dire, ci fecero
veder due Pietre di tal grandeza, e di si rara figura,
che como portentose...ambedue pero occupavano
internamente tutta la sostenza de Reni...Da questa rara,
e oltremodo bella osservazione si pud dedurre, che la
parte necesaria alla separazione dell orina e solamente la
pura cotecci glandulare de Reni, la quale nél nostro caso
re sto intatta...mentre il rimanente delle Parti Orinarie,
\Vesica, e su Collo, furono vedute sanissime, con poco
liquore orinoso, e senza Pietra. ..

Nueva propuesta fisiopatoldgica,
anatomopatologica y diagnéstica

De estos datos parece claro que el Pontifice padecia
una enfermedad renal ya que sufria...antichi dolori de
Reni, e de l'orine sanguine... de lo que se puede inferir
que presentaba cdlicos nefriticos acompariados de
hematuria y muy probablemente episodios febriles por
una pielonefritis acompanante. Es de suponer que esta
situacion clinica debla presentarse con cierta frecuencia,
condicionaba su estado animico vy afectaba su
rendimiento en la gestion de sus altas responsabilidades.
Si este dato se engarza con las reiteradas crisis de
podagra, se puede reformular el diagndstico clinico
historico de esta forma:

1. Cdlicos nefriticos complicados

con Pielonefritis aguda.

Las Ultimas décadas de su vida presentd repetidas
crisis de podagra que pueden ser atribuidas sin lugar
a dudas a una hiperuricemia primaria ya que, por su
aspecto fisico, enjuto, no se presupone que padeciese
un sindrome metabdlico. Desde un punto de vista
fisiopatologico, a tenor de los conocimientos actuales
sobre la hiperuricemia primaria, si ésta no se trata de
forma apropiada, su evolucion es inexorable hacia la
formacion de litiasis coraliformes bilaterales.

2. Litiasis coraliforme de acido urico

De hecho eso es lo que, de forma muy grafica, recoge
Alghisi de la autopsia realizada por Lancisi al Papa
Inocencio Xl. En razén de su posicion de médico
personal del Papa, era obviamente conocedor de los
padecimientos y sufrimientos del paciente y cuando abre
el retroperitoneo y los rinones se encuentra con ...nelle
cuil reni fu aperto un teatro di maraviglie. ... unos calculos
coraliformes que reproducen fielmente las cavidades
renales donde se alojan y que tenian un considerable
tamano: ...quella del destro era di peso donce sel;
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e laltra del sinistro donze nove, ambedues pero
occupavano internamente tutta la sostanza de” Reni. ..
(Figura 1). Afos después, Pierre Dionis, en su Cours
d'Operations de Chirurgie, confirma la relevancia de este
hallazgo, al recoger la descripcion hecha por Lancisi e
incluso encargar un grabado que se incluyd como figura
en su tratado (Figura 2)'°,

Figure 1: Dibujo de los rifiones del Papa Inocencio Xl una vez realizada la autopsia
(Alghisi, 1708, p XXV-XXVI|). Véase la divergencia de los polos superiores, la
orientacion antero-interna de los cdlices, asi como las pelvis por delante del hilio
renal, aspectos caracteristicos de los rifiones en herradura.

Pelvis renales anteriores
alos vasos hiliares

Figure 2: Grabado de los célculos renales del Papa Inocencio XI. (Dionis, 1750,
p. 180-182).

Si'se miran con detenimiento los dibujos y se pormenoriza
cada una de las palabras de la descripcion, a nuestro
entender, Lancisi describe, sin ser consciente de ello,
una malformacion anatomica, un rindn en herradura, de
cuya descripcion completa y detallada no dispondriamos
hasta unos anos después.

3. Rinon en herradura

Lancisi manifiesta que ha visto muchos célculos renales en
su vida, pero no aquella vision anatomica:. ...io ne averei
molte: ma bella sopra tutte e quella.... Laimagen le provoca
gran impacto, muy probablemente por varios motivos:
el primero por la forma de los calculos ya comentada,
pero también por la anatomia y alineacion de los rifiones,
la orientacion interna heterotopica de los célices vy la
disposicion antero interna de las pelvis. Esta observacion
coincide con la descripcion radioldgica actual';

La urografia intravenosa confirma la disposicion
en V de los rinones, destacando la rotacion
anomala de las pelvis, en posicion anterior. El
dato con mayor valor diagnostico es, tal vez, el
aspecto caracteristico de los calices inferiores,
apuntando a la linea media, superpuestos a la
columna vertebral,

Aungue con anterioridad a la muerte del Papa Inocencio
Xl, se habian hecho varias descripciones de “rifiones
monstruosos”, alguno de los cuales, a tenor de las
descripciones y de los dibujos existentes, hoy no
dudariamos en calificar de rifiones en herradura,
pero no sera hasta Morgani, es decir casi 100 afios
después de fallecimiento del Papa, cuando se realiza la
descripcion anatdomica definitiva y se intenta establecer
una correlacion clinico-patologica. En esta tesitura, es
muy probable que esas observaciones preliminares
hubiesen pasado desapercibidas a Lancisi y Alghisi
(de hecho no existe mencion alguna en sus trabajos a
esas observaciones previas) vy, desde luego, es poco
plausible que se hubiera reconocido la entidad como un
rifidn en herradura.

Ademas de estos hechos anatomicos, hay otras
situaciones que podian haber influido en que la
descripcion no fuera todo lo completa que cabia esperar.
Ambos hemi-rifiones estaban profundamente alterados
por la Pionefrosis calculosa, siendo la sinfisis renal en
el caso estudiado, una minima lamina fibrética, como
el resto del parénguima. En un rifidn en herradura este
segmento también es parenquimatoso, por o tanto,
esta zona también estaba afectada por la degeneracion
hidro-pionefrotica, siendo faciimente interpretable como
una membrana de adherencia inflamatoria natural, muy
frecuentes en las Pionefrosis calculosas terminales.
En estos casos, es muy facl su seccion o ruptura
con maniobras de movilizacion renal, especialmente
si el objetivo principal era extraer los dos célculos
individualizados, y mantenerlos como reliquias, como asf
ha sido. Esta interpretacion se basa en las palabras de
Lancisi, al abrir y exponer el area renal. ... poichi tagliato
l'esterne membrane; enlle oui reno fu aperto...; porque
si no fuese por la forma del conjunto renal y por la forma
especial de los calculos vy los rifiones pionefrosicos, ¢a
gué viene esta vision maravillosa”?
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Otro dato anatomico que apoya la propuesta de un
rAon en herradura es la disposicion de los vasos
renales. En los riflones normales la ramificacion no
suele darse hasta que los vasos principales penetran
en el hilio; en cambio, en los rinones en herradura la
ramificacion es muy precoz y cada rama se dirige a
un segmento de la masa renal. En el caso que nos
ocupa, No parece existir esta arteria, que por otra parte
no esta siempre presente, hecho que podria atribuirse
a que el istmo era simplemente una estructura laminar
membranosa absolutamente afuncional, con escasa o
nula irrigacion. Esta atrofia arterial esta bien descrita en
las pielonefritis.

A la luz de los conocimientos actuales, por las
razones clinicas, histéricas y anatomicas expuestas
creemos estar en condiciones de reconsiderar el
diagnostico del Pontifice Inocencio Xl Insuficiencia
renal terminal por rifidn en herradura con litiasis
coraliforme completa (con toda probabilidad de acido
Urico) y Pionefrosis terminal.
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Nota: Se ha solicitado en reiteradas ocasiones a los
descendientes de la familia Odescalchi, especificamente
a la heredera-primogénita, Maria Pace Odescalchi, que
custodia las litiasis coraliformes del Papa Inocencio
Xl [religuia en forma de dos urmnas que fue expuesta
al publico el dia de la beatificacion del Pontifice (7 de
octubre de 1957)], documentacion gréfica y el posible
analisis espectrofotométrico de la mismas. Por una parte,
constituifan un documento de gran valor testimonial
y, por otra, permitiria conocer la composicion guimica
de los célculos y confirmar esta teoria sin mancillar la
reliquia. A dia de hoy, no ha accedido a nuestra solicitud.
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Abstract

Parsonage-Tumer (PT) syndrome is a painful disease with unknown aetiology. It often presents with acute pain in the shoulder,
upper arm, the side of the neck and over the scapula. We describe the concurrence of PT in a 75-year-old woman with intense
shoulder pain. PT is a diagnose of exclusion after clinical elimination of other frequent diseases and should be considered when
the pain in the shoulder is not improved with medical treatment and/or physical therapy.

Keywords: Personage-Turmer Syndrome, brachial neuritis, brachial amyotrophy.

Resumen

El sindrome de Parsonage-Turmer (PT) es una enfermedad dolorosa de etiologia desconocida. A menudo se presenta con dolor
agudo en el hombro, la parte superior del brazo, el lado del cuello y sobre la escépula. Describimos la concurrencia de TP en
una mujer de 75 afos con intenso dolor en el hombro. La TP es un diagndstico de exclusion tras la eliminacion clinica de otras
enfermedades frecuentes y debe considerarse cuando el dolor en el hombro no mejora con tratamiento médico y/o fisioterapia.

Palabras clave: Sindrome de Personage-Turner, neuritis braquial, amiotrofia braquial.

We describe the case of a 75-year-old-woman, who has
hypercholesterolaemia, hypertension and depression
(all well controlled and treated with atorvastatin and
enalapril). She was referred to us from her primary care
physician, who described her as having intense pain and
functional limitation of the right upper limb some weeks
after pain started. Symptoms appeared some months
ago and were treated initially with oral NSAIDs without
significant response. On examination, there was pain with
the right arm mobilization and constant pain in the right
axillary area with irradiation to the chest. We conducted a
neurological examination, which was normal.

There was no damage to the joints and no mass lesion
was found in the radiographic examination. Laboratory
tests were normal (serum proteins, PCR, anti-DNA, anti-
ENAs, ANCAs, ACE levels, immunoglobulins, hepatic
and tumour markers, and rheumatoid factor were
negative). Other biochemical and blood tests (white/
red cell count, sodium, potassium, troponins) and ECG
were normal.

A posterior MR scanning showed oedema in supra and
infraspinatus muscles. These results were completed

with electromyography resulting in an intense denervation
pattern. With all these findings and after a meeting with
doctors from orthopaedics, neurology, and geriatrics the
diagnose of Parsonage-Turmer Syndrome was decided.

The Parsonage-Tumer Syndrome (PTS), also known as
brachial neuritis or amyotrophic neuralgia, is a clinical
syndrome of infrequent presentation and unknown
aetiology. PTS often presents with acute pain in the
shoulder, upper arm, the side of the neck and over the
scapula. The pain lasts four weeks on average, followed
by a rapid multifocal weakness and atrophy of the
affected upper limp. The symptoms are often unilateral
but can appear as a bilateral condition'.

PTS is a diagnose of exclusion with an average delay
of three to nine months before the diagnosis is made.
The incidence of PTS is 1.64 per 100.000 in the United
States but is expected to be higher due to the difficulty
of recognition. Other conditions, like Rotator Cuff Injury,
arthrosis in the shoulder joint or Adhesive Capsulitis,
are often considered before the diagnose of PTS is
made'. Some of the features of PTS compared to other
conditions are shown in table I:
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Table I: Classification of Parsonage-Turner Syndrome and associated conditions (own elaboration)’ 4,

Parsonage-Turner

Traumatic Plexopathy

Onset Sudden Sudden
Sex Men > Women (Age 20-69 years) Men > Women (Age 15 - 25 years)
Aetiology Unknown, but underlying predisposition, Penetrating injuries.
susceptibility to mechanical injury and Elongation, traction, or compression of the
immune-mediated response in the brachial brachial plexus.
plexus.
Symptoms Intense pain, which can be difficult to Depending on the involvement of the
localize (shoulder and proximal part of the = plexus.
upper limb) — 25% bilateral, followed by
weakness and muscle atrophy, often in
combination with paresthesia and sensory
disturbances.
Physical Muscles commonly affected is the Deltoid, Manual motor testing, range of motion
Examination supraspinatus, infraspinatus, serratus ant., and sensation examination is used to
biceps and triceps. differentiate  preganglionic  plexopathy
Nerve affection is seen inisolated nerves or | from  postganglionic plexopathy, (l.e.
multiple nerves both inside and outside the Involvement  of proximal innervated
brachial plexus. muscles  (i.e. rhomboids)  suggest
preganglionic plexopathy).
Electromyography  Early EMG is not recommended. Variable axonal plexopathy
(EMG) EMG after 4-6 weeks shows acute
denervation and reduction of motor unit
recruitment in a non-myotomal pattern.
Radiological Radiographic imaging is often used to MR: plexus lesions, compression, and
Findings exclude other disorders. nerve oedema.
MR: After 4-5 weeks neurogenic oedema | However, CT myelography is considered
(diffuse hyperintense muscle injury) is seen. the benchmark of radiologic evaluation
Later, atrophy and fatty infiltration are seen. for nerve root avulsion
Remission Usually reversible (years) Unusual without treatment
Treatment NSAIDs/opioids, oral corticoids, and Physical therapy and/or surgery.

Rheumatoid Arthritis (RA)
Slowly progressive
Women > Men (age often > 65 years)
An inflammatory cascade of unknown
origin, leading to persistent synovial

inflammation, damage to the cartilage and
underlying bone and extra-articular disease.

Weak pain, swelling and heat sensation in
the fingers, jaw, and neck. Often seen in

combination with fatigue, depression, and
loss of appetite.

Numbers of swollen joints and serology-
test (Rheumatoid Factor and ACPA) to
meet the

ACR/EULAR 2010 criteria.

Is not used to diagnose/manage RA.

Juxta-articular erosions.

Unusual

NSAIDs, Corticoids, Disease-modifying

physical therapy.

There is no specific treatment, that has been proved to
reduce the neurologic impairment, nor improves the
prognosis of PTS'. There have been no randomised control
trials and the evidence to support a treatment option is
anecdotal. In the acute stage, severe pain is often treated
with a combination of NSAIDs and opioids. In one studly,
60 mg/day oral prednisone was given in the first week and
then tapered to 10 mg per day in the second week, which
seems to shorten the duration of symptoms. Antiepileptic
medications and tricyclic antidepressants are often used
to treat neuropathic pain that often persists after the acute
painful attack, however, antiepileptic medications are
not as effective at treating the acute severe pain of PTS
because of their delayed onset'?,

Nonpharmacologic treatments used in the treatment of
PTS include physical therapy, osteopathic manipulation,

Patient/ research participant consent

Antirheumatic Drugs (DMARDs) and
Biological Agents.

therapeutic modalities, and acupuncture. Despite a
proposed role of physical therapy for preventing loss of
range of motion and further disability, physical therapy
does not seem to speed up recovery. Goals of physical
therapy should include maintenance of a range of maotion
and prevention of loss of function. Depending on the
level of pain, range-of-motion exercises for the shoulder
may be started immediately?.

Finally, in some cases, PTS are refractory to conservative
pharmacologic  and nonpharmacologic — treatments.
In these cases, surgery is often considered. Surgical
procedures for PTS include neurolysis, nerve grafts, and
nerve transfers’.
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Resumen

El tumor de células gigantes (TCG) es una neoplasia ¢sea considerada benigna generalmente, aungue localmente agresiva y
puede presentar recidivas. Se origina en la epffisis/metafisis de los huesos largos, su presentacion en un arco costal es rara 'y de
ocurrir generalmente se sitla en la porcion posterior, existiendo pocos casos reportados en la porcion anterior. Se presenta el
caso de una paciente femenina de 40 afios de edad con gran masa en el hemi-térax derecho. Clinicamente aparentaba un tumor
profundo de la mama con invasion local de la pared toréacica. La detallada evaluacion radiogréfica reveld una lesion costal con
invasion de tejidos blandos. El examen histoldgico mostrd células gigantes. El tumor se extirpd junto con la costilla, el defecto fue
reconstruido vy la paciente se recuperd sin incidentes. Se concluye que el TCG de las costillas es un caso raro, pero el diagnéstico
diferencial de una masa de la pared toracica anterior debe incluirlo.

Palabras clave: Neoplasias ¢seas, tumor de células gigantes, arcos costales.

Abstract

Giant cell tumor (GCT) is a bone tumor usually considered benign, although locally aggressive and may recur. It originates in the
epiphysis / metaphysis of the long bones. Its presentation in a costal arch is rare and if it occurs it is usually located in the posterior
portion. There are very few cases reported in the anterior portion of the costal arches. The case of a 40-year-old female patient
is presented with large mass in the right hemi-thorax. Clinically it appeared a deep tumor of the breast with local invasion of the
thoracic wall. The detailed radiographic evaluation revealed that the mass was a costal lesion with soft tissue invasion. Histological
examination of the biopsy sample showed giant cells. The tumor was removed along with the rib. The defect was reconstructed
and the patient recovered without incident. It is concluded that it is a case of GCT originating in the anterior arch of a rib with
dimensions between the two largest reported in the specialized literature. It is a rare case, but the differential diagnosis of a mass
of the anterior chest wall should include GCT of the ribs.

Keywords: Bone neoplasms, giant cell tumors, ribs.

Introduccion

El tumor de células gigantes (TCG) del hueso representa
alrededor de 5% de todos los tumores 6seos. Es un tumor
considerado generalmente benigno con un comportamiento
local agresivo'. Generalmente surgen en la region epifisaria
de las extremidades. Su ubicacion sub-articular tipica vy
su alto riesgo de recurrencia pueden asociarse con una
morbilidad significativa. Los huesos largos son 1os que
méas frecuentemente se ven afectados, especialmente
alrededor de la rodilla®>. Aungue benigno, rara vez puede
hacer metéastasis, especialmente en los pulmones.

Suaparicion enlas costillas esinusual®. Cuando aparecen
en un arco costal, por lo general, se encuentran en su
porcion posterior (epifisis de la cabeza y el tubérculo), v
sSu presentacion anterior es muy rara4. Los TCG de la
porcion anterior de un arco costal, en las proximidades de
los senos pueden presentar problemas de diagnostico y
terapéuticos. En este articulo se presenta un caso con
TCG localizado en la porcion anterior de un arco costal'y
se revisan los casos similares publicados en la literatura
especializada.
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Presentacion de caso

Mujer boliviana de 40 anos, consulta con la queja
principal de una masa que se agranda lentamente justo
debajo de su mama derecha durante el Ultimo afo.
El Unico sintoma asociado fue dolor ocasional leve vy
sensacion de opresion de inicio reciente. Clinicamente,
la tumoracion era de aproximadamente 20x15 cm, de
consistencia dura e indolora, abombando la pared anterior
del hemitdrax derecho (Figura 1). Los margenes eran
imprecisos y la superficie era lisa con piel suprayacente
de caracteristicas normales.

Las radiografias de térax (vistas frontal y lateral)
mostraron una lesion radiopaca, con densidad de
partes blandas, enregion anterior delhemitorax derecho
con amputacion de la porcion anterior del tercer
arco costal (Figura 2). La tomografia computarizada
del térax (Figura 3) reveld una masa tumoral solida,
no-nomogénea, con densidad mayoritaria  de
partes blandas (40 UH de densidad media) y areas
relativamente hipodensas (20 UH de densidad media)
sugestivas de necrosis o degeneracion quistica.
También  “mineralizacion  intratumoral” dada  por
multiples calcificaciones ramificadas. Dicha tumoracion
sustituye totalmente el cartilago y la porcion anterior del
3% arco costal derecho y se extiende mayoritariamente
a una situacion intratoracica (mediastinal), pero
extrapulmonar. Anteriormente desplaza al musculo
pectoral adyacente por detras de la mama sin
infiltrarlo. Posteriormente comprime los tres I6bulos del
pulmoén derecho. Medialmente desplaza ligeramente
el corazdn a la izquierda haciendo contacto con las
cavidades derechas sin infitrarlas ni condicionar
derrame pericéardico. Sus dimensiones son: 16 cm de
extension céfalo-caudal; 15 cm de diametro transverso
y 13 cm de diametro AP. Derrame pleural derecho de
densidad agua homogénea y espesor de 15 mm con
disposicion gravitacional.

Figure 1: Tumoracion que abomba la pared anterior del hemi-térax derecho. La
piel suprayacente se muestra de caracteristicas normales.

f N

El tumor se extirpd junto con la costilla. El defecto fue
reconstruido vy la paciente se recuperd sin incidentes.
La histopatologia informd una gran masa lobular que
encierra la costilla y mide 16 cm de diametro maximo. La
seccion de corte mostrd areas de necrosis, hemorragia
y una sensacion arenosa.

El examen microscopico reflejd una gran cantidad de
células gigantes multinucleadas dispersas sobre el
parénquima. El estroma contenia células fusiformes
vesiculares con nulclecs. Habila grandes éreas de
hemorragia y necrosis. Se realizd una impresion final de
un tumor de células gigantes de grado lll de la costilla.

Figure 2: Las radiografias de térax (vistas frontal (A) y lateral (B)) mostraron una
lesién radiopaca, con densidad de partes blandas, en regién anterior del hemi-
térax derecho con amputacion de la porcién anterior del tercer arco costal.

Figure 3: Cortes axiales de TC del térax, a nivel de la mama (A) y a nivel del
corazén (B). Muestran masa sdlida, no-homogénea, con densidad mayoritaria
de partes blandas y éreas relativamente hipodensas sugestivas de necrosis o
degeneracion quistica. También “mineralizacion intratumoral” dada por multiples
calcificaciones ramificadas. Sustituye totalmente el cartilago v la porcion anterior
del 3er arco costal derecho; parece originarse en este sitio y extenderse
mayoritariamente a una situacion intra-toracica (mediastinal), pero extra-pulmonar.
Anteriormente desplaza al musculo pectoral adyacente por detras de la mama
sin infiltrarlo. Posteriormente comprime los tres lébulos del pulmén derecho.
Medialmente desplaza ligeramente el corazén a la izquierda haciendo contacto
con las cavidades derechas sin infiltrarlas ni condicionar derrame pericérdico.
También es evidente el derrame pleural derecho de densidad agua homogénea.

Discusion

Los tumores de células gigantes del hueso representan
el 5% de todos los tumores ¢seos primarios®. La mayoria
(85%) ocurre en los huesos largos, y aproximadamente el
50% se encuentranalrededor de la articulacion delarodilla.
Muchas series grandes han reportado una incidencia de
alrededor del 1% en las costillas. Microscopicamente,
los dos componentes basicos de los TCG benignos
son el estroma vy las células gigantes multinucleadas;
las células del estroma son mononucleares vy pueden
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tener forma de huso, ovoide o redonda, mientras que las
células gigantes multinucleadas pueden ser tan grandes
gue los numerosos Nlcleos son casi incontables.

La frecuencia de las células gigantes multinucleadas es
variable y probablemente depende del patron estromal,
Las variantes de los TCG incluyen condroblastoma,
fibroma condromixoide, quiste 6seo aneurismatico y tumor
‘marrdn” de hiperparatiroidismo. En la presentacion de un
TCG en un arco costal el diagnostico diferencial incluye al
quiste 6seo simple. Es mas probable que estos Ultimos
se formen en la parte anterior de las costillas, mientras
que los TCG se localizan principaimente en la epffisis del
hueso (es decir, la cabeza vy el tubérculo de las costillas).
Solo el 3% de los TCG se desarrollan en los esqueletos
inmaduros que distinguen a estos pacientes de aquellos
con quistes 0seos aneurismaticos, en los gue el tumor se
produce al maximo antes de la fusion epifisaria.

Los tumores de células gigantes son tumores localmente
agresivos y se presentan con los signos y sintomas de
dolor, hinchazdn y limitacion del movimiento alrededor de
una articulacion®, En el caso que se describe, la paciente
presentd una masa retro-mamaria de crecimiento lento
durante un periodo de 1 a 2 anos, vy el dolor ocasional
comenz6 cerca de su momento de presentacion. Esta
presentacion retrasada probablemente contribuyd  al
tamano del tumor extremadamente grande encontrado
en el momento de la reseccion quirdrgica. Sibien se han
reportado multiples casos de TCG que se originan en la
costilla, las dimensiones encontradas en la TC de este
caso parece ser el segundo mas grande hasta la fecha
(Tabla I).

Table I: Casos publicados de tumor de células gigantes originados en la porcion
anterior de un arco costal.

Autor(*) Arco costal Tamafo (cm)
Riddle et al. [12] 5to anterior 5.0x5.04.5
Sakao et al. [2] 5to anterior 5.8x5.2
Sakao et al. [2] 2do anterior 7.6x6.0
Tavecchio et al. [13] 11no completo 7.6x6.0
Shin et al. [14] 2do anterior 8.0x6.5%x6.0
Sakao et al. [2] 2do anterior 9.0x7.0x5.0
Al-Otaibi et al. [15] 9no anterior 9.5x6.5x%x3.0
Sakao et al. [2] 4to anterior 10.0 x 7.0 x 5.0

11.0x12.0x 13.0
125 x10.5x 5.7
13.0x 11.0x 2.5

3ro anterior
4to anterior
9no anterior/posterior

Sakao et al. [2]
Dehghan et al. [16]
Briccoli et al. [17]

Sakao et al. [2] 4to anterior 15.0x7.5%x5.5
Cordeiro et al. [18] 5to anterior 25.0x17.0
Sharma et al. [19] 7ma anterior 28.0x 24.0
Semionov et al. [20] 8vo anterior 5.4 cm
Heo et al. [21] 6to anterior 6.0x4.5x4.5

Los métodos actuales disponibles para tratar el TCG
incluyen legrado con o sin el uso de alcohal, nitrdgeno
liquido, fenol o metil macrilato o injerto 6seo, v la reseccion
quirdrgica completa del segmento afectado del hueso’.
La escision es deseable ya que el 10% de los TCG en
las costillas sufren una transformacion maligna, mientras
gue la radioterapia no se recomienda ya que la mayoria
de las transformaciones malignas estan relacionadas con
la radioterapia previa. Por lo tanto, la escision en blogue
es un tratamiento apropiado, vy la supervivencia libre de
enfermedad es directamente proporcional al margen de
reseccion negativo®, Hay que anadir que recientemente
la FDA ha aprobado el Pexidartinib (TURALIO™) como
un novedoso medicamento administrado por via oral®.

Debido a la recurrencia tardia y la transformacion
maligna'®, se justifica un seguimiento prolongado, aunque
actuaimente los datos de biologia molecular permiten
hacer un prondstico mas certero''. El diagndstico
diferencial del tumor TCG maligno de hueso debe también
incluir el osteosarcoma telangectéasico y el osteosarcoma
rico en células gigantes'. La malignidad primaria en el
TCG es extremadamente inusual, pero es muy dificil
de distinguir y debe tenerse presente en el diagndstico
diferencial™®. La transformacion maligna tardia, aunque
rara, puede ocurrir con un prondstico muy pobre.

Conclusiones

Presentamos el caso de una paciente con un tumor
de células gigantes ubicado en la cara anterior de un
arco costal con dimensiones entre las dos mas grandes
reportadas en la literatura especializada. El presente caso
ilustra el hecho de que los tumores de células gigantes
de la pared toracica anterior pueden confundirse con
masas mamarias. La biopsia central con aguja fina o
guiada por imagen seria diagnostica si se obtiene una
muestra adecuada. Los autores creen que el diagnostico
diferencial de una masa de la pared toréacica anterior
debe incluir TCG de las costillas.
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