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Abstract 
Background: Recent studies demonstrate that COVID-19 is associated with systemic infectious and inflammatory diseases. 
Various symptoms of liver and gastrointestinal damage are often diagnosed in patients with COVID-19 but there is limited data on 
liver abscesses. 
Material and methods: The current analysis includes 11 patients who were treated at Botkin Hospital, Moscow in the period from 
September 2021 to May 2022 for liver abscesses and who previously suffered from COVID-19 infection. 
Results: Surgical intervention has been performed in the volume of transcutaneous drainage of liver abscesses under ultrasound 
guidance. The complex therapy included antibacterial drugs (according to the results of a microbiological study with the determination 
of the sensitivity of the flora to antibacterial drugs), anti-inflammatory drugs, daily sanitation of the abscess cavity based on the 
proposed algorithm. Seven patients (63.6%) were discharged with drainage under the supervision of clinic doctors. Four patients 
(36.4%), who had significant regression of the abscess cavity had their drainage removed before discharge. 
Conclusion: Patients with prior COVID-19 may develop liver abscesses. It is important to carry out thorough diagnostic evaluation 
in patients who complain of fever and/or abdominal pain after coronavirus infection and timely drainage of these abscesses. The 
current study demonstrates that percutaneous drainage, sanitation of the cavity combined with empirical antibiotic treatment is the 
optimal treatment modality for this group of patients.
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Resumen
Antecedentes. Estudios recientes demuestran que la COVID-19 está asociada a enfermedades infecciosas e inflamatorias 
sistémicas. En pacientes con COVID-19 suelen diagnosticarse diversos síntomas de daño hepático y gastrointestinal, pero existen 
pocos datos sobre abscesos hepáticos. 
Material y métodos. El presente análisis incluye 11 pacientes que fueron tratados en el Hospital Botkin, Moscú, en el período 
comprendido entre septiembre de 2021 y mayo de 2022 por abscesos hepáticos y que previamente sufrieron infección por 
COVID-19. 
Resultados. La intervención quirúrgica se ha realizado en el volumen de drenaje transcutáneo de abscesos hepáticos bajo guía 
ecográfica. La terapia compleja incluyó fármacos antibacterianos (de acuerdo con los resultados de un estudio microbiológico 
con la determinación de la sensibilidad de la flora a los fármacos antibacterianos), fármacos antiinflamatorios, saneamiento diario 
de la cavidad del absceso basado en el algoritmo propuesto. Siete pacientes (63,6%) fueron dados de alta con drenaje bajo 
la supervisión de médicos clínicos. A cuatro pacientes (36,4%), que presentaron una regresión significativa de la cavidad del 
absceso, se les retiró el drenaje antes del alta. 
Conclusiones. Los pacientes con COVID-19 previa pueden desarrollar abscesos hepáticos. Es importante realizar una evaluación 
diagnóstica exhaustiva en los pacientes que se quejan de fiebre y/o dolor abdominal tras una infección por coronavirus y drenar a 
tiempo estos abscesos. El presente estudio demuestra que el drenaje percutáneo, el saneamiento de la cavidad combinado con 
un tratamiento antibiótico empírico es la modalidad de tratamiento óptima para este grupo de pacientes.

Palabras clave: infección por coronavirus; absceso hepático; drenaje percutáneo.

eISSN 2255-0569

ORIGINAL

Liver abscesses in patients with coronavirus infection
Abscesos hepáticos en pacientes con infección por coronavirus

Zurab A. Bagatelia1,2,3      , Vladimir V. Bedin1,2,3      , Azat I. Mikhailov2,
Andrei A. Kolotilshchikov1,2      , Grigory M. Chechenin1,2      , Mahir Z. Eminov1,3,

Sergey V. Gorbanev1      , Leonid N. Voloschenko1, Serghei Covantsev1,2

1. Department of Surgery, Botkin Hospital, Moscow, Russian Federation
2. Department of Clinical Research and Development, Botkin Hospital, Moscow, Russian Federation

3. Department of Surgery, Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation

ID

ID ID

ID ID

ID

https://orcid.org/0000-0001-5699-3695 
https://orcid.org/0000-0002-9294-4724 
https://orcid.org/0000-0002-4883-2389 
https://orcid.org/0000-0002-2097-537X 
https://orcid.org/0000-0001-7236-5699 
https://orcid.org/0000-0001-8441-6561 


42

2023/38 (5): 41-47

Zurab A. Bagatelia et al. 

Introduction

The coronavirus infection (COVID-19) is an acute 
infection of the respiratory system, caused by severe 
acute respiratory syndrome-related coronavirus 2 
(SARS-CoV2) that has become a public health problem 
worldwide1. COVID-19 has causes significant global 
morbidity, mortality but also disruption to society and 
economies. However, the true incidence of COVID-19 
is likely to have been underestimated, mostly due 
to individuals underreporting mild symptoms or 
inadequate testing strategies2. SARS-CoV2 belongs to 
the Coronaviridae family and is a single-stranded RNA 
virus. The main target of this virus is the angiotensin-
converting enzyme 2 (ACE2) receptor. Therefore, it was 
initially considered that COVID-19 primarily affects the 
respiratory system3. 

In addition, ACE2 receptors are also present in the 
liver, gastrointestinal tract, heart, kidneys, pancreas, 
muscles, and nervous system. Therefore, the true 
nature of post-COVID-19 effects and changes in the 
body are yet to be discovered. According to recent 
data, COVID-19 is regarded as a systemic infectious 
and inflammatory disease4,5.

There have been several studies of liver disease in 
patients who have had SARS-CoV2 infection. Elevated 
transaminases are seen in more than 50% of patients 
and are an indicator of liver damage and overall severity 
of the disease6. Studies have shown that coronavirus 
can bind to ACE2 receptors on cholangiocytes and lead 
to their dysfunction, which causes systemic inflammatory 
response and liver damage7. In addition, immune-
mediated inflammation in severe forms of COVID-19 is 
accompanied by an increase in the level of C-reactive 
peptide (CRP), D-dimer, interleukin-6 and ferritin, which 
altogether contribute to liver damage8.

Pyogenic liver abscess is an emerging healthcare 
problem with an increasing incidence worldwide9,10. The 
true incidence of this disease varies between countries 
and is hard to assess. The main reasons are increase in 
frequency of hepatobiliary interventions and organisms 
with multidrug resistance and comorbidities [9-11]. 
However, liver abscesses after COVID-19 infection is a 
new challenge. Some of the manifestations of infectious 
diseases may mask liver abscesses and therefore 
are a diagnostic challenge for physicians in patients 
with SARS-CoV2. Moreover, they may superimpose 
on already severe condition of the patient leading to 
increased morbidity and mortality.

Epidemiological studies have shown that half of the 
patients had impaired liver function, in particular an 
increase in the level of alanine aminotransferase (ALT) 
or aspartate aminotransferase (AST), and 1% of patients 
had severe liver damage, including liver abscess [12]. 

Nevertheless, there is limited data on liver dysfunction 
and infection in patients with COVID-19. We present an 
analysis of a group of patients who previously suffered 
from COVID-19 and developed liver abscesses during 
their recovery period.

Materials and methods

The work is based on the analysis of 11 patients who 
were treated at the surgical clinic of Botkin hospital from 
September 2021 to May 2022 for liver abscesses. 
The diagnosis of liver abscess was based on medical 
records, clinical picture, imaging studies, laboratory 
results, cytological and microbiological results. The 
study had a prospective design. The complete inpatient 
and outpatient medical records were extracted to collect 
the following clinical variables: age, sex, previous data 
on COVID-19 infection, BMI, comorbidities. The main 
characteristics of patients are presented in table I. 
The criteria of inclusion in the study were previous 
history of coronavirus infection (positive PCR test for 
SARS-CoV2) with previous vaccination. All patients 
underwent a systematic comprehensive preoperative 
examination and postoperative control. All patients 
underwent laboratory tests (white blood cell count, AST 
level, ALT, CRP, SARS-CoV2 IgM and IgG antibodies), 
abdominal ultrasound (USG), abdominal computer 
tomography (CT) with intravenous contrast, abdominal 
magnetic resonance imaging (MRI) with intravenous 
contrast, cytological and microbiological studies. Liver 
abscess was defined as a hepatic lesion on imagining 
(USG, CT, MRI) in patients with corresponding clinical 
picture, presence of pus in the aspirate, positive 
culture, response to antibiotic treatment and drainage. 
Percutaneous drainage was performed under local 
anesthesia (2% lidocaine solution) with USG guidance 
by two healthcare professionals (“free hand” technique): 
a surgeon and medical ultrasonography specialist. 
Aspirated pus was sent for gram stain and culture. The 
acquired quantitative variables were expressed as mean 
(M) with standard deviation (SD). 

Results

Eleven patients with complaints of abdominal pain and 
hyperthermia were admitted to the surgical clinic of Botkin 
hospital. During ultrasound examination of the abdominal 
cavity, all patients had volumetric liquid formations in the 
liver (from 1 to 3), ranging in size from 20x18x14 mm to 
185x150x135 mm. All patients showed changes in the 
laboratory values, namely leukocytosis, increased ALT, 
AST and CRP (Tables I, II).

All hospitalized patients had a history of coronavirus 
infection 4-6 months before the present hospitalization, 
without prior vaccination. Six patients (54.5%) had 
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bilateral polysegmental pneumonia during the period of 
COVID-19 disease. In the remaining 5 patients (44.5%) 
there was no evidence of pneumonia. These patients 
underwent a blood test for antibodies to SARS-CoV-2 
(IgM and IgG). All patients showed a significant increase 
in IgG antibody titer (Table I).

Further examination with CT of the abdominal cavity with 
intravenous contrast, in these patients, reveled multi-
chamber hypodense formations in the liver parenchyma, 

uneven fuzzy contours, actively accumulating contrast 
agent along the periphery (Figure 1).

Moreover, these patients underwent MRI of the 
abdominal cavity with intravenous contrast, in which the 
above formations are described as cystic, with signs of 
limited diffusion and sedimentation, poorly accumulating 
the contrast drug in its wall (Figure 2).

Blood test for antibodies to parasitic liver diseases 
(Echinococcus) and tumor markers (AFP) were negative 
in all cases.

After a comprehensive examination, all patients underwent 
percutaneous drainage of liver abscess under ultrasound 
guidance. Thick creamy pus was obtained in all cases.
The contents of the abscess cavity were subjected 
to cytological and microbiological studies. In all of the 
cytological studies there were half-decayed neutrophilic 
leukocytes in large numbers and macrophages. 
Microbiological analysis revealed Klebsiella pneumonia 
in all patients in various titers and additionally, in 2 
cases Escherichia coli. The sensitivity of the obtained 
microflora to antibacterial drugs was determined in order 
to guide the treatment process, however none of the 
patients required change of their initial regiment. The 
analysis of antibiotic resistance pattern demonstrated 
that Klebsiella pneumonia was sensible in all cases 
to amoxicillin/clavulanic acid, ampicillin/sulbactam, 
piperacillin/tazobactam, gentamicin, amikacin, imipenem, 
ertapenem, meropenem, levofloxacin, ciprofloxacin, 
trimethoprim/sulfamethoxazole, cefazolin, cefepime, 
ceftazidime, ceftriaxone, ceftolosan/tazobactam, 
cefuroxime and vancomycin. It was resistant to ampicillin 
and fosfomycin in all cases.

All patients underwent complex treatment, including 
appropriate antibacterial therapy based on the results 
of microbiological resistance, anti-inflammatory therapy, 
daily sanitation of abscess cavities with antiseptic 
solutions. All patients received i/v antibiotic treatment 
(cefoperazone with sulbactam 2 g every 12 hours). The 
medium duration of treatment was 12 days (minimum 8 
days and maximum 18 days). There was an improvement 
in the general condition, regression of fever, a significant 
decrease in the flow rate of discharge through the 
drainage, and in some cases, its complete absence.

During control laboratory studies, normalization 
of all indicators was noted, including leukocytes, 
transaminases and CRP. The dynamics of laboratory 
parameters is shown in table II.

During control instrumental studies (including 
fistulography), there was a significant decrease in abscess 
cavities, and in 4 cases, complete regression of the cavity 
till the size of the drainage tube (Figure 3). There was no 
communication with the bile ducts in any cases.

Table I: Major clinical characteristics of the patients.

Parameters

 Age (M ± SD, min-max), years 61.2 ± 9.3 (38-74)

 Sex, n (%) Males 6 (54.55%) Females 5 (45.45%)

 BMI (M ± SD, min-max), kg/m2 27.8 ± 2.9 (21.9-32.4)

 SARS-CoV-2 antibodies IgM IgG
 (M ± SD, min-max) 0.93 ± 1.03 163.17 ± 130.7 
  (0.19-4.01) (7.96-358.17)

Table II: Laboratory values.

 Parameters Before After

 Leukocytes 16.1 ± 4.19 7.7 ± 1.3
 (M ± SD, min-max), 10^9/l (8.4-24.1) (5.6-13.6)

 ALT 93.1 ± 56.8 19.9 ± 7.4
 (M ± SD, min-max), U/l (17.3-363) (5-30.1)

 AST 90.3 ± 65.2 25.4 ± 8.6
 (M ± SD, min-max), U/l (21-282) (14-41)

 CRP 248.6 ± 41.6 103.8 ± 40.7
 (M ± SD, min-max), mg/l (177.8-333.8) (3-175.2)

Figure 1: Multispiral CT. Liver abscess (arrow). A. Frontal section. B. Axial 
section. Multiloculated hypodens mass in the liver parenchyma with uneven fuzzy 
contours (arrow).

Figure 2: Magnetic resonance imaging. Liver abscess (arrow). Axial section.
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Figure 3: Multispiral CT. Liver abscess after drainage. A. Frontal section. B. Axial 
section. The drainage tube can visualized (arrow) and the abscess cavity has 
decreased after therapy.

In one case (9.09%) the patient had thrombosis of the 
portal vein, which gradually resolved after treatment. Six 
patients had comorbid conditions. Two patients had 
diabetes mellitus type 2 (18.18%), two patients had end 
stage chronic kidney disease (18.18%) and another 2 
had endophthalmitits (18.18%).

All patients were discharged to the outpatient follow-up 
stage in a stable satisfactory condition. Seven patients 
(63.6%) were discharged with drainage under the 
supervision of polyclinic doctors. Four patients (36.4%) 
who had regression of the abscess cavity had their 
drainage removed before discharge. There were no 
cases of lethal outcomes in our study group.

Discussion

There is limited data on liver abscesses in patients who 
had a coronavirus infection, and is mostly reflected in a 
few publications of clinical cases. We present an analysis 
of case histories of 11 patients. There is a wide range 
of biochemical alterations that are seen in patients with 
COVID-192. COVID-19 associated hepatic injury is defined 
as ALT or AST exceeding 3 times the upper limit of the 
normal value; ALP, GGT or total bilirubin exceeding 2 times 
the upper limit of the normal values and pathogenetically 
can be classified into hepatocellular, cholestatic and mixed 
type13. Signs and symptoms of gastrointestinal disease 
are common in patients who had COVID-19. A study 
by Weng et al. showed that 52 (44%) of 117 patients 
had gastrointestinal complications after a coronavirus 
infection, including anorexia, nausea, diarrhea, bloating, 
belching, vomiting, abdominal pain, and bloody stools14. In 
comparison, in all of our patients the prevailing complaints 

were abdominal pain and hyperthermia. Abnormal liver 
function tests and liver injury can develop during the next two 
weeks of hospitalization in up to 76.3-93% of patients15,16. 
However, in our group of patients liver transaminases were 
typically 2 times the upper limit of normal value.

The easiest imaging modality to diagnose liver abscess 
is USG due to its wide accessibility, low cost and 
time-efficiency. However, the sensitivity of USG is 85% 
compared to 97% of CT17. This depends on several 
factors including experience of the personnel, size of 
the lesion and technical parameters of the device. In our 
study group all abscesses were visible during USG, CT 
and MRI examination. However, the minimal size of the 
abscess in our study group was 2 cm.

Treatment of patients with liver abscesses includes 
antimicrobial therapy together with mini-invasive procedures 
such as percutaneous drainage/aspiration or in some 
cases surgery18,19. USG-guided drainage is the optimal 
treatment strategy with empirical antibiotic therapy followed 
by correction of antibiotic therapy in case of inefficiency or 
results of culture and other modalities. All of our patients 
undergone percutaneous drainage under USG guidance. 
The proposed method should be the golden standard 
since surgical procedures should be reserved for individual 
cases. As we demonstrate in our study percutaneous 
drainage is mini-invasive, allows to obtain material for 
culture and provides time for rational antibiotic therapy. In 
the current study patients were assessed based on their 
clinical picture, laboratory results followed by USG and 
another imaging technique (CT and/or MRI). Drainage was 
possible in all cases, patients received empirical antibiotic 
therapy and the abscess was sanitized using antiseptic 
solutions daily. However, there is limited evidence-based 
guidelines on liver abscesses in the literature20. Moreover, 
COVID-19-related liver abscess are described in the 
literature mostly as case reports. Sharma and coworkers 
report that in their group of patients with pyogenic liver 
abscess (before COVID-19 period) percutaneous aspiration 
was required in 27.8% of cases, percutaneous catheter 
drainage in 43.1% and surgery in 15.5% of cases11. 
Surgery is often considered a risky procedure especially 
in the settings of a pandemic21. The main indications for 
drainage are: left lobe abscess, thin rim (less than 10 
mm) of hepatic parenchyma, multiple abscesses, rupture, 
nonresponse to medical therapy after 3-5 days20. Antibiotic 
therapy should be initiated after drainage (or blood culture 
is septic patients)22. Initial antibiotic therapy usually includes 
a third-generation cephalosporin and metronidazole or 
piperacillin/tazobactam. The selection of therapy should 
be based on in vitro antimicrobial resistance testing and 
clinical response22. The current standard of treatment in 
the institution was based on empirical treatment with 
cefoperazon with sulbactam. None of the patients required 
additional treatment and the results of antimicrobial studies 
corresponded to the treatment. Patients who develop 
liver abscesses typically have predisposing factors such 

Figure 4: Multispiral CT. A. Portal vein thrombus (arrow). B. Decrease of the portal 
vein thrombus after 11 days of treatment (arrow).
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as diabetes mellitus, immunosuppression, malnutrition, 
advances age or alcohol consumption20. Other risk 
factors may include current malignancy, liver-transplant, 
end-stage renal disease, and cirrhosis9. Glycated 
hemoglobin level more than 7% and systemic problems 
assessed by Charlson Comorbidity index are predictors 
of severe course of the disease and poor outcome23. An 
important point in this study is that none of the patients 
had any diagnosed comorbid conditions, therefore, were 
considered healthy at admission. This underlines an 
important pathogenic mechanism of immune suppression 
in patients with COVID-1924. There is severely decreased 
expression of adaptive immunity-related genes that may 
lead to secondary infections25. The current study brings 
to light clinical evidence that patients are susceptible to 
infection after their COVID-19 recovery period. 

Ferry et al. in 2020 presented a clinical case of a patient 
with a purulent liver abscess who recovered from 
COVID-19. Liver abscess is an extremely rare disease 
with an annual incidence of 2.3 cases per 100,000. The 
authors believe that all medical professionals, in particular 
surgeons, should be aware not only of the typical 
respiratory symptoms of COVID-19, but also of possible 
extrapulmonary manifestations of this disease26.

Liemarto et al. published a clinical case report of a liver 
abscess with necrosis in a patient with a history of SARS-
CoV-2. The team of authors state that the pathophysiological 
causes of liver injury after COVID-19 are: direct cytotoxicity 
of SARS-CoV-2; immune-mediated injury due to 
Systemic Inflammatory Response Syndrome (SIRS); 
hypoxemia and vascular changes due to coagulopathy, 
endotheliitis or congestion due to right ventricular failure 
and drug-induced liver injury19. It is important to mention 
that the prevalence of chronic liver disease in patients 
with COVID-19 is 2-11% and can be overlooked16,27,28. 
However, all of our patients had screening for infectious 
disease of the liver, which were negative in all cases. 
Some comorbidities that are common in the population 
are also frequently seen in COVID-19 and are associated 
with liver damage such as diabetes, hypertension, obesity 
and cardiovascular disease29. Interestingly besides the 
commonly known risk factors such as diabetes mellitus 
and end stage chronic kidney disease two of our patients 
had endophthalmitis. Endophthalmitis is considered a rare 
complication, however, it has increased during COVID-19 
epidemic30. One of the major risk factors in eye surgery, 
especially vitrectomy and the predominant infectious agent 
is Streptococcus spp. It is important to assess the patient 
comprehensively taking into account all the systems31.

Portal vein thrombosis is a rare but serious complication, 
which is more commonly seen in underlying disease 
such as cirrhosis, malignancies, pancreatitis, systemic 
autoimmune disease, and hypercoagulable states. The 
diagnosis of this complication and any accompanying 
reason is challengeable, while rapid diagnosis and 

treatment are essential32. One of our patients had 
portal vein thrombosis which resolved during the 
treatment period with anticoagulant therapy. The true 
nature of this event is hard to assess as the patient 
had no other comorbid conditions, but had a large 
multilocular abscess. Therefore, a combination of the 
proinflammatory state together with infection from the 
liver abscess and COVID-19 induced hypercoagulable 
state may be the explanation.

Patients with severe COVID-19 may develop Hypoxic-
Ischemic Liver Injury. A study by Zhong et al. showed 
that liver ischemia-reperfusion can activate Kupffer cells, 
neutrophils and platelets, causing cellular destructive 
reactions that lead to inflammation and damage to the 
liver. Violation of microcirculation due to damage to the 
sinusoidal cells of the liver endothelium will also exacerbate 
liver ischemia and oxygen deficiency33.

Hypoxia and inflammation are common in patients with 
severe COVID-19, which play an important role in the 
regulation of hepatocellular ACE2 expression. This 
explains the cause for the extrapulmonary dissemination 
of SARS-CoV2 in patients with acute respiratory distress 
syndrome (ARDS) and hypoxia. Hypercoagulability 
in patients with COVID-19 also contributes to liver 
damage with the occurrence of pulmonary thrombotic 
complications, which exacerbates acute right ventricular 
failure caused by high pulmonary vascular resistance in 
ARDS and leads to liver congestion34. Overall, it seems 
that liver injury during SARS-CoV-2 infection is most likely 
multifactorial, including direct cytopathic effect of the 
virus, systemic immune response, vascular damage and 
coagulopathy and drug-induced liver injury6,35.

A variety of pathogenic organisms can be isolated 
from liver abscesses of patients with COVID-19 such 
as: Pseudomonas aeruginosa, Escherichia coli, 
Fusobacterium nucleatum, Entamoeba histolytica, 
Actinomyces israelii and other18,19,36-38. In our study all 
patients had Klebsiella pneumonia liver abscess and 
additionally in two cases Escherichia coli. The pattern of 
antibacterial resistance suggests that overall the bacteria 
were sensible to most of the available antibiotic therapy. 
None of the patients required step up therapy for their 
treatment regimen.

Autopsy studies demonstrate that patients who died 
of COVID-19 had histologic findings of macrovesicular 
steatosis and acute hepatitis combined with mild portal 
inflammation39. Most likely, the combination of the above 
factors and pathophysiological processes led to the 
formation of liver abscesses in our group of patients. 
However, despite the small number of scientific papers 
and insufficient understanding of all the morphological 
changes that occur in patients after COVID-19 the true 
nature of these cases is difficult to assess. There were 
no lethal outcomes in patients diagnosed with liver 
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abscesses. All 11 patients presented were discharged 
in a stable condition. The analysis of the available data 
and experience with this group of patients lead to the 
development of a clinical algorithm (Table III).

The main limitation of the current study is small number 
of cases. However, the present study represents a single 
center experience and one of the first attempts to analyze 
a group of patients with liver abscesses after COVID-19 
infection from a clinical, radiological and surgical perspective.

Conclusions

Patients with COVID-19 may develop liver abscesses, most 
likely due to direct damage to cholangiocytes, by binding of 
coronavirus to angiotensin-converting enzyme 2 receptors. 
Another important factor is a change in the immune status 
against the background of a systemic infectious and 
inflammatory disease in these patients. Moreover, patients 
with severe COVID-19 may develop hypoxic-ischemic liver 
disease. It is important to perform thorough diagnostic 
evaluation of the liver in patients who present with fever and/
or abdominal pain after coronavirus infection. The patients 
should undergo complex evaluation due to comorbidities 
(metabolic and renal diseases). Further prospective studies 
are needed, including morphological evaluation of liver 
changes especially during autopsy. The current study 
demonstrates that percutaneous drainage, sanitation of the 
cavity combined with empirical antibiotic treatment is the 
optimal treatment modality for this group of patients. 
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Table III: Treatment algorithm of patient with SARS-CoV2-induced liver abscesses.

Obligatory steps Possible complementation Comments

COVID-19 test (PCR, IgM, IgG)
History of liver disease
Clinical picture of liver damage

USG of the liver

Laboratory markers of liver 
function (ALT; AST; total, 
direct, indirect bilirubin, ALP)
Laboratory marker of 
inflammation (CRP, leukocytes)

Drainage/aspiration of the 
abscess
Assessment of antimicrobial 
resistance

Multidisciplinary approach

Oncological markers (AFP)
Parasites (Echinococcus 
and other epidemiologically 
significant agents)

Cytological evaluation

Telemedicine Since this group of patients often have different comorbidities it is important to correct 
any metabolic, cardiovascular, kidney or other derangements

Cytological evaluation should be performed in cases when malignant conditions are 
suspected

Other conditions which mimic liver abscess should be excluded

CT and/or MRI with contrast 
enhancement

Evaluation of COVID-19 status, past infections and past history of liver disease

CT with intravenous contrast enhancement should be performed for differential 
diagnosis and in complex abscesses
MRI should be performed in cases when the biliary tract is suspected to be involved

---

References
1. Bogoch, II, Watts A, Thomas-Bachli A, Huber C, Kraemer MUG, 
Khan K. Potential for global spread of a novel coronavirus from China. 
Journal of travel medicine. 2020;13;27(2). PubMed PMID: 31985790. 
Pubmed Central PMCID: PMC7074660. 

2. Ulinici M, Covantev S, Wingfield-Digby J, Beloukas A, Mathioudakis AG, 
Corlateanu A. Screening, Diagnostic and Prognostic Tests for COVID-19: 
A Comprehensive Review. Life (Basel, Switzerland). 2021;14;11(6). 
PubMed PMID: 34198591. Pubmed Central PMCID: PMC8231764. 

3. Nardo AD, Schneeweiss-Gleixner M, Bakail M, Dixon ED, Lax SF, 
Trauner M. Pathophysiological mechanisms of liver injury in COVID-19. 
Liver international: official journal of the International Association for the 
Study of the Liver. 2021;41(1):20-32. PubMed PMID: 33190346. 

4. Xie M, Chen Q. Insight into 2019 novel coronavirus - An updated 
interim review and lessons from SARS-CoV and MERS-CoV. 
International journal of infectious diseases: IJID : official publication of the 
International Society for Infectious Diseases. 2020;94:119-24. PubMed 
PMID: 32247050. Pubmed Central PMCID: PMC7118633. 

5. Li R, Qiao S, Zhang G. Analysis of angiotensin-converting enzyme 
2 (ACE2) from different species sheds some light on cross-species 
receptor usage of a novel coronavirus 2019-nCoV. The Journal of 
infection. 2020;80(4):469-96. PubMed PMID: 32092392. Pubmed 
Central PMCID: PMC7127620. 

6. Dufour J-F, Marjot T, Becchetti C, Tilg H. COVID-19 and liver disease. 
Gut. 2022:gutjnl-2021-326792.



47

2023/38 (5): 41-47

Liver abscesses in patients with coronavirus infection

7. Chai X, Hu L, Zhang Y, Han W, Lu Z, Ke A, et al. Specific ACE2 
Expression in Cholangiocytes May Cause Liver Damage After 2019-
nCoV Infection. bioRxiv; 2020.

8. Sun J, Aghemo A, Forner A, Valenti L. COVID-19 and liver disease. 
Liver International. 2020;40(6):1278-81.

9. Losie JA, Lam JC, Gregson DB, Parkins MD. Epidemiology and risk 
factors for pyogenic liver abscess in the Calgary Health Zone revisited: 
a population-based study. BMC Infectious Diseases. 2021;21(1):939.

10. Reyna-Sepúlveda F, Hernández-Guedea M, García-Hernández 
S, Sinsel-Ayala J, Muñoz-Espinoza L, Pérez-Rodríguez E, et al. 
Epidemiology and prognostic factors of liver abscess complications in 
northeastern Mexico. Medicina Universitaria. 2017;19(77):178-83.

11. Sharma A, Mukewar S, Mara KC, Dierkhising RA, Kamath PS, 
Cummins N. Epidemiologic Factors, Clinical Presentation, Causes, and 
Outcomes of Liver Abscess: A 35-Year Olmsted County Study. Mayo 
Clinic proceedings Innovations, quality & outcomes. 2018;2(1):16-25. 

12. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological 
and clinical characteristics of 99 cases of 2019 novel coronavirus 
pneumonia in Wuhan, China: a descriptive study. Lancet (London, 
England). 2020;15;395(10223):507-13. PubMed PMID: 32007143. 
Pubmed Central PMCID: PMC7135076.

13. Cai Q, Huang D, Yu H, Zhu Z, Xia Z, Su Y, et al. COVID-19: Abnormal 
liver function tests. Journal of hepatology. 2020;73(3):566-74. PubMed 
PMID: 32298767. Pubmed Central PMCID: PMC7194951. 

14. Weng J, Li Y, Li J, Shen L, Zhu L, Liang Y, et al. Gastrointestinal 
sequelae 90 days after discharge for COVID-19. The lancet 
Gastroenterology & hepatology. 2021;6(5):344-6. PubMed PMID: 
33711290. Pubmed Central PMCID: PMC7943402. 

15. Bloom PP, Meyerowitz EA, Reinus Z, Daidone M, Gustafson J, Kim 
AY, et al. Liver Biochemistries in Hospitalized Patients With COVID-19. 
Hepatology. 2021;73(3):890-900.

16. Yu D, Du Q, Yan S, Guo X-G, He Y, Zhu G, et al. Liver injury in 
COVID-19: clinical features and treatment management. Virology 
Journal. 2021;18(1):121.

17. Bächler P, Baladron MJ, Menias C, Beddings I, Loch R, Zalaquett E, et al. 
Multimodality Imaging of Liver Infections: Differential Diagnosis and Potential 
Pitfalls. Radiographics : a review publication of the Radiological Society of 
North America, Inc. 2016;36(4):1001-23. PubMed PMID: 27232504. 

18. Lévay K, Daradics N, Horváth T, Kovács T, Fülöp A, Oláh A, et 
al. Case report of actinomycotic liver abscess following COVID-19 
infection. Annals of Medicine and Surgery. 2022;82:104525.

19. Liemarto AK, Budiono BP, Chionardes MA, Oliviera I, Rahmasiwi A. 
Liver abscess with necrosis in post COVID-19: A case report. Annals 
of medicine and surgery. 2021;72:103107. PubMed PMID: 34840781. 
Pubmed Central PMCID: PMC8608684. 

20. Sharma S, Ahuja V. Liver Abscess: Complications and Treatment. 
Clinical Liver Disease. 2021;18(3):122-6.

21. Covantev S, Volkov SI, Samsonova KI. Alternative Management 
of Cushing’ Syndrome During Covid-19 Pandemic. Coronaviruses. 
2022;3(1):34-41.

22. Lübbert C, Wiegand J, Karlas T. Therapy of Liver Abscesses. 
Viszeralmedizin. 2014;30(5):334-41. PubMed PMID: 26287275. 
Pubmed Central PMCID: PMC4513824. 

23. Serraino C, Elia C, Bracco C, Rinaldi G, Pomero F, Silvestri A, 
et al. Characteristics and management of pyogenic liver abscess: A 
European experience. Medicine. 2018;97(19).

24. Tian W, Zhang N, Jin R, Feng Y, Wang S, Gao S, et al. Immune 
suppression in the early stage of COVID-19 disease. Nature 
Communications. 2020;11(1):5859.

25. Zhou Y, Liao X, Song X, He M, Xiao F, Jin X, et al. Severe Adaptive 
Immune Suppression May Be Why Patients With Severe COVID-19 
Cannot Be Discharged From the ICU Even After Negative Viral Tests. 
Frontiers in immunology. 2021;12:755579. PubMed PMID: 34867988. 
Pubmed Central PMCID: PMC8640185.

26. Ferri FA, Emberton E, Simpfendorfer CH, Roy M, Wexner SD. 
COVID-19 Testing as a Contributory Cause of Delayed Treatment of a 
Pyogenic Liver Abscess. The American Surgeon. 0003134820983201. 
PubMed PMID: 33380168.

27. Zhang C, Shi L, Wang FS. Liver injury in COVID-19: management 
and challenges. The lancet Gastroenterology & hepatology. 
2020;5(5):428-30. PubMed PMID: 32145190. Pubmed Central 
PMCID: PMC7129165. 

28. Mantovani A, Beatrice G, Dalbeni A. Coronavirus disease 2019 and 
prevalence of chronic liver disease: A meta-analysis. Liver international 
: official journal of the International Association for the Study of the Liver. 
2020;40(6):1316-20. PubMed PMID: 32329563. 

29. Fierro NA. COVID-19 and the liver: What do we know after six 
months of the pandemic? Annals of Hepatology.

30. Sakamoto T, Terasaki H, Yamashita T, Shiihara H, Funatsu R, 
Uemura A. Increased incidence of endophthalmitis after vitrectomy 
relative to face mask wearing during COVID-19 pandemic. British 
Journal of Ophthalmology. 2022:bjophthalmol-2022-321357.

31. Khatwani PR, Goel NP, Trivedi KY, Aggarwal SV. Unveiling 
endophthalmitis post COVID-19 - A case series. Indian journal of 
ophthalmology. 2021;69(10):2869-71. PubMed PMID: 34571655. 
Pubmed Central PMCID: PMC8597453. 

32. Kheyrandish S, Rastgar A, Arab-Zozani M, Sarab GA. Portal Vein 
Thrombosis Might Develop by COVID-19 Infection or Vaccination: A Systematic 
Review of Case-Report Studies. Frontiers in medicine. 2021;8:794599. 
PubMed PMID: 34970570. Pubmed Central PMCID: PMC8712467. 

33. Zhong P, Xu J, Yang D, Shen Y, Wang L, Feng Y, et al. COVID-19-
associated gastrointestinal and liver injury: clinical features and potential 
mechanisms. Signal transduction and targeted therapy. 2020:2;5(1):256. 
PubMed PMID: 33139693. Pubmed Central PMCID: PMC7605138.

34. Grillet F, Behr J, Calame P, Aubry S, Delabrousse E. Acute 
Pulmonary Embolism Associated with COVID-19 Pneumonia Detected 
with Pulmonary CT Angiography. Radiology. 2020;296(3):E186-E8. 
PubMed PMID: 32324103. Pubmed Central PMCID: PMC7233384. 

35. Yip TC-F, Lui GC-Y, Wong VW-S, Chow VC-Y, Ho TH-Y, Li TC-
M, et al. Liver injury is independently associated with adverse clinical 
outcomes in patients with COVID-19. Gut. 2021;70(4):733-42.

36. Alhaddad O, Elsabaawy M, Edrees A, Elshimy E, Elsabaawy D, 
Mansour T. A case report of COVID-19 evoked cholangitic liver abscess. 
Egyptian Liver Journal. 2022;12(1):5.

37. Maricuto AL, Velásquez VL, Pineda J, Flora-Noda DM, Rodríguez I, 
Rodríguez-Inés CA, et al. Amoebic liver abscess in a COVID-19 patient: 
a case report. BMC Infectious Diseases. 2021;21(1):1134.

38. Collins L, Diamond T. Fusobacterium nucleatum causing a 
pyogenic liver abscess: a rare complication of periodontal disease 
that occurred during the COVID-19 pandemic. BMJ Case Reports. 
2021;14(1):e240080.

39. Lagana SM, Kudose S, Iuga AC, Lee MJ, Fazlollahi L, Remotti 
HE, et al. Hepatic pathology in patients dying of COVID-19: a series 
of 40 cases including clinical, histologic, and virologic data. Modern 
Pathology. 2020;33(11):2147-55.


