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Case Report

Introduction

The 2019 coronavirus disease (COVID-19) can manifest as a 
profoundly prothrombotic milieu, resulting in arterial and 
venous thrombosis.1 The pathophysiology is not well under-
stood, but theories include an amplified inflammatory 
response that leads to thromboinflammation via mechanisms 
such as cytokine storm, complement activation, and endothe-
liitis.1 The pathophysiology behind portal vein thrombosis 
(PVT) development is multifactorial and can include malig-
nancies, chronic liver disease, processes confined to the hep-
atobiliary system, and inherited and acquired thrombophilia.2 
Pylephlebitis is an infective suppurative thrombosis of the 
portal vein that has been associated with high morbidity and 
mortality rate.3 It occurs as a complication secondary to 
intra-abdominal infections such as diverticulitis or appendi-
citis. Abdominal pain and fever are the most common symp-
toms associated with pylephlebitis. Liver abscess is a pus 
collection in the liver that develops from hepatic injury or 
secondary to disseminated intra-abdominal infection via the 
portal circulation.4 Liver abscess can be formed secondary to 
pylephlebitis or vice versa.

Case Presentation

A 49-year-old male patient with no significant medical his-
tory presented to our emergency department with a 1-month 
history of intermittent fever, generalized weakness, sore 
throat, and myalgias. Prior to symptom onset, the patient had 
traveled to Hawaii where he reported drinking tap water but 
denied insect bites, eating exotic foods, or sick contacts. On 
initial presentation, vital signs were as follows: body tem-
perature, 39.0°C; blood pressure, 128/82 mm Hg; heart rate, 
130 beats/min; respiratory rate, 18 breaths/min; and oxygen 
saturation, 98% on room air. Physical examination was nor-
mal. Initial laboratory studies including complete blood 
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Abstract
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anticoagulation with plan to follow up outpatient with gastroenterology in 3 months to ensure resolution of PVT and liver 
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count, chemistry panel, and hepatic function panel were 
notable for a white blood cell (WBC) of 15.0 k/μL with a 
neutrophilia of 88%, aspartate transaminase (AST) of 185 
U/L, alanine transaminase (ALT) of 182 units/L, and alkaline 
phosphatase of 519 U/L. Chest x-ray (CXR) demonstrated 
minimal streaky airspace opacity within the right upper lung 
concerning for developing pneumonia. Peripheral blood cul-
tures were obtained. Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) rapid antigen test was positive. 
The constellation of clinical findings was attributed to 
COVID-19 pneumonia, and the patient was discharged home 
on azithromycin and amoxicillin/clavulanate.

Three days later, the patient was advised to return to the 
hospital for admission after 2 sets of peripheral blood cul-
tures grew Bacteroides fragilis. The patient endorsed persis-
tent subjective fevers. Vital signs on admission were as 
follows: body temperature, 36.7°C; blood pressure, 125/86 
mm Hg, heart rate, 113 beats/min; respiratory rate, 16 
breaths/min; and oxygen saturation, 98% on room air. 
Repeated laboratory studies including complete blood count, 
chemistry panel, and hepatic function panel were notable for 
a WBC of 8.8 k/μL, AST of 31 U/L, ALT of 108 U/L, and 
alkaline phosphatase of 593 U/L. Repeat CXR was negative 
for acute cardiopulmonary disease. The patient was started 
on intravenous piperacillin/tazobactam. Computed tomogra-
phy (CT) of the abdomen and pelvis demonstrated (Figure 1) 
a 6.2 cm × 5.2 cm mass in the posterior segment of the right 
hepatic lobe with an associated 1.6 cm central abscess. The 
CT of the chest with intravenous contrast demonstrated focal 
atelectasis of the right upper lobe with no radiographic evi-
dence of pneumonia. Abdominal ultrasound with pulsed and 
color Doppler demonstrated normal hepatopetal flow direc-
tion of the right, main, and left portal vein with no evidence 

of PVT. Transthoracic echocardiogram was negative for val-
vular vegetations. Repeat blood cultures remained negative. 
The patient received a peripherally inserted central catheter 
(PICC) and was discharged with a 6-week course of intrave-
nous ertapenem.

Three days following discharge, the patient returned to 
the emergency department with complaints of persistent 
fevers, epigastric abdominal pain, and non-bloody diarrhea. 
Vital signs were within normal limits. Repeated laboratory 
studies including complete blood count, chemistry panel, 
and hepatic function panel were notable for a WBC of 5.8 
k/μL, AST of 86 units/L, ALT of 156 units/L, and alkaline 
phosphatase of 338 units/L. The CT of the abdomen/pelvis 
(Figure 2) demonstrated infiltrative lesion in the right lobe of 
the liver with thrombosis of the right portal vein. Magnetic 
resonance imaging (MRI) of the abdomen (Figure 3) showed 
a 5 cm × 3.5 cm multiloculated hepatic abscess and throm-
bosis of the posterior branch of the right portal vein. 
Intravenous ertapenem therapy was continued and the patient 
was started on oral anticoagulation with apixaban. Repeat 
blood cultures showed no growth. The patient was ultimately 
discharged with a 6-week course of intravenous ertapenem 
and a 6-month course of apixaban with plan to follow up 
outpatient to ensure resolution of PVT and hepatic abscess. 
Follow-up contrast-enhanced abdominal CT at 8 months 
revealed resolution of PVT on apixaban therapy.

Discussion

Pylephlebitis is an infective suppurative thrombosis of the 
portal vein that is a rare and potentially fatal complication of 
intra-abdominal infections.5 Delay in diagnosis and manage-
ment can lead to mortality rate as high as 25%.5 The most 

Figure 1. Computed tomography of the abdomen and pelvis 
showing a 6.2 cm × 5.2 cm mass in the posterior segment of the 
right hepatic lobe with an associated 1.6 cm central abscess.

Figure 2. Computed tomography of the abdomen and pelvis 
demonstrated infiltrative lesion in the right lobe of the liver with 
thrombosis of the right portal vein.
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common etiology of pylephlebitis has been diverticulitis and 
appendicitis, while development of liver abscess has been seen 
as a complication that follows pylephlebitis.3 Liver abscess 
leading to PVT has been reported in the medical literature with 
rare occurrence.6 In terms of pathogens, B fragilis has been 
one of the main organisms associated with pylephlebitis. The 
presence of hypercoagulable state substantially increases the 
risk of venous thrombosis.6 COVID-19 results in a unique 
thrombotic state that increases the rate of both arterial and 
venous thrombosis.1

On initial presentation, our patient was found to have a 
liver abscess on CT of the abdomen/pelvis. Ultrasound of the 
abdomen with Doppler flow was negative for PVT. Previous 
studies have shown that the sensitivity and specificity of 
PVT detection were 89% and 92%, respectively, with a false 
negative rate of 0.11 using abdominal ultrasound with 
Doppler.7 Repeat CT of the abdomen/pelvis 10 days later 
demonstrated PVT. Furthermore, on initial presentation to 
the emergency department, blood cultures grew B fragilis. 
Moreover, SARS-CoV-2 rapid antigen test was positive. All 
findings together with the patient’s clinical presentation pro-
vided strong evidence that our patient developed a 

multiloculated hepatic abscess attributable to Bacteroides 
bacteremia with subsequent pylephlebitis in the setting of 
COVID-19 infection and a hypercoagulable state.

Accumulative data since the beginning of the COVID-19 
pandemic have demonstrated that COVID-19 infection is 
correlated to endothelial cell dysfunction with subsequent 
excessive thrombin generation, leading to a hypercoagulable 
state.8 Existing evidence-based guidelines recommend pro-
phylactic anticoagulation in all acutely ill hospitalized 
patients with COVID-19 in the absence of contraindication.9 
In the setting of PVT, low-molecular-weight heparin 
(LMWH) is the preferred treatment for patients without 
malignancy and with severe liver cirrhosis.10 In patients 
without malignancy or history of cirrhosis, the use of direct 
oral anticoagulants is safe and noninferior to LMWH.11

Upon review of the English medical literature, several 
cases of PVT in the setting of COVID-19 infection have 
been reported since the beginning of the pandemic (Table 
1). Review of the data reveals that the majority of patients 
were of younger age, with 6 out of 7 patients presenting 
with abdominal pain, with only 1 patient presenting with 
respiratory distress. It is also important to note that none of 

Figure 3. Magnetic resonance imaging of the abdomen showing a 5 cm × 3.5 cm multiloculated hepatic abscess (a) and thrombosis of 
the posterior branch of the right portal vein (b).

Table 1. Portal Vein Thrombosis in COVID-19 Infection Reported in the English Literature.

Authors Age Sex Presenting symptoms Diagnostic modality Inpatient treatment Outpatient treatment

Jafari et al11 26 Male Respiratory distress, fatigue Contrast-enhanced abdominal CT scan Unfractionated heparin Not reported
Franco-Moreno  

et al12
27 Male Abdominal pain Contrast-enhanced abdominal CT scan Enoxaparin Acenocoumarol

Rehman  
et al13

33 Female Abdominal pain Contrast-enhanced abdominal CT scan Enoxaparin Warfarin

Sinz et al14 38 Male Abdominal pain, nausea, 
diarrhea

Contrast-enhanced abdominal CT scan Unfractionated heparin Warfarin

Randhawa  
et al15

62 Female Abdominal pain, loss of 
appetite

Ultrasound abdomen, contrast-
enhanced abdominal CT scan

Fondaparinux Warfarin

Kolli and Oza16 44 Female Abdominal pain Contrast-enhanced abdominal CT scan Unfractionated heparin Warfarin
Jeilani et al17 68 Male Abdominal pain Contrast-enhanced abdominal CT scan Dalteparin Dalteparin

Abbreviation: CT = Computed tomography.
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the patients were hypoxic on initial presentation. Contrast-
enhanced abdominal CT was the diagnostic modality of 
choice in all cases. All patients received therapeutic antico-
agulation upon diagnosis and were ultimately discharged 
on at least 3 months of anticoagulation in the outpatient 
setting. Given these findings, it is worthwhile for clinicians 
to include PVT in the differential of patients presenting 
with abdominal pain in the setting of COVID-19 infection. 
We recommend obtaining abdominal imaging in critically 
ill patients with COVID-19 infection who suffer from 
abdominal pain, either as a presenting symptom or during 
hospitalization, as prompt treatment can render better 
outcomes.

Conclusion

The clinical presentation of SARS-CoV-2 infection is highly 
variable and ranges from asymptomatic carrier, mild upper 
respiratory infection, severe viral pneumonia, and respira-
tory failure with end-organ damage and death. The SARS-
CoV-2 infection has been associated with a hypercoagulable 
state with subsequent arterial and venous thrombosis. This 
case report demonstrates that it is paramount for clinicians to 
maintain a high clinical suspicion to include pylephlebitis in 
the differential diagnosis of COVID-19 patients presenting 
with abdominal pain and fevers. Prompt treatment with anti-
coagulation and antibiotics is crucial given the high mortal-
ity rate if left untreated.
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