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IntroductIon
A 54-year-old man with a past medical history of hypertension, pre-
diabetes, and obesity with a body mass index of 35 kg/m2 presented to 
an outside hospital with dyspnea on exertion, found to have COVID-19 
pneumonia. He rapidly developed progressive hypoxemic respiratory 
failure requiring prolonged intubation and mechanical ventilation for 
four weeks, cardiac arrest with return of spontaneous circulation after 
cardio-pulmonary resuscitation, and shock requiring vasopressor sup-
port. His course was complicated by thrombotic and inflammatory 
complications related to COVID-19 including ischemic colitis requiring 
right hemicolectomy and end ileostomy, acute renal failure, and digit 
necrosis requiring amputation. As a result, he was placed on a heparin 
infusion which was then complicated by spontaneous retroperitoneal 
and intraperitoneal hematomas requiring discontinuation of anticoagu-
lation. In the setting of multi-organ failure, he developed profoundly 
elevated transaminases with peak aspartate aminotransferase (AST) of 
8491 U/L and alanine aminotransferase (ALT) of 6899 U/L attributed 
to ischemic liver injury. This was managed conservatively with gradual 
decrease of his transaminase levels. However, he then developed pro-
gressive cholestatic liver injury with an alkaline phosphatase (AP) of 790 
U/L and total bilirubin of 13.9 mg/dL (AST 119 U/L, ALT 159 U/L). He 
was transferred to our tertiary care center for consideration of ortho-
topic liver transplantation. 
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 The patient had no known pre-existing liver disease. He de-
nied any prior history of jaundice, hepatic encephalopathy, gastroin-
testinal bleeding, ascites, or lower extremity edema. He had no prior 
surgeries, no known allergies, and his only previous medication was 
losartan. He did not use any over the counter supplements. He lives with 
his wife and children and was previously in the Marine Corps and now 
works in sales. He drinks about 3-4 alcoholic beverages per week and 
uses occasional recreational marijuana but denied any previous or cur-
rent tobacco use or intravenous drug use. 

 On presentation, physical examination revealed normal vital 
signs. The patient was jaundiced with icteric sclera. The abdomen was 
obese, soft and non-tender with healthy-appearing left lower quadrant 
ileostomy and no hepatosplenomegaly, and there were no stigmata of 
chronic liver disease. On laboratory evaluation, the patient had a white 
blood cell count of 7,160/uL, hemoglobin level of 8.3 g/dL, and platelet 
count of 503,000/uL. The renal function was normal. His liver tests were 
as follows: AST 115 U/L, ALT 156 U/L, AP 806 U/L, and the total bili-
rubin was 13.1(direct bilirubin was 11.0, gamma-glutamyl transferase 
(GGT) 920 U/L). The international normalized ratio (INR) was 1.2. Vi-
ral hepatitis serologies including hepatitis A IgM, hepatitis A IgG, anti-
hepatitis B surface antibody, anti-hepatitis B core antibody, hepatitis B 
surface antigen, anti-hepatitis C virus antibody, hepatitis E IgM, hepa-
titis E IgG were all negative. Blood cultures were negative. Anti-nuclear 

AbstrAct
We present a patient with COVID-19 pneumonia with severe multi-organ failure who developed a liver infarction in the setting of acute illness 
and following recovery, had persistent cholestatic liver injury. On further evaluation, he was found to have a severe destruction of the intrahepatic 
bile ducts and biliary cast syndrome and ultimately, was felt to have severe ischemic cholangiopathy in the setting of recent COVID-19 infec-
tion. Because of the extent of destruction and persistent cholestasis, he is at risk of secondary biliary cirrhosis and is therefore undergoing a liver 
transplant evaluation. This case highlights a rare entity of liver infarction and severe cholangiopathy with biliary cast syndrome in the setting 
of COVID-19 infection. It is the first case of this reported to date, and its recognition in the presence of the COVID-19 pandemic is important.
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antibody (ANA) was negative, anti-smooth muscle antibody (ASMA) 
was weakly positive at 1:20, anti-mitochondrial antibody (AMA) was 
negative, and total immunoglobulin level was mildly elevated at 1,690 
mg/dL. Iron studies were normal and percent saturation was 46%. 

 Computed tomography (CT) of abdomen and pelvis with 
intravenous contrast demonstrated geographic wedge-shaped non-en-
hancing hypodensities in the right inferior liver which were decreased 
in size compared to imaging four weeks prior at the outside hospi-
tal (Figure 1A). This was suspected to represent evolving liver injury 
or infarction. An ultrasound of the abdomen was obtained to further 
characterize the intrahepatic hypodensity which demonstrated an ill-
defined wedge-shaped area of increased echogenicity in the right lobe. 
In addition, there was mild intrahepatic and extra hepatic biliary duc-
tal dilatation with echogenic non-shadowing material in the common 
bile duct (CBD). The biliary duct dilation was further evaluated with 
magnetic resonance cholangiopancreatography (MRCP) which revealed 
complete destruction of the intrahepatic biliary tree; in the expected lo-
cation of intrahepatic biliary ducts, there were innumerable tiny cystic 
foci and remnant ductal elements (Figure 1B). The CBD contained a 
linear long-segment filling defect, about 4.6 cm in length (Figure 1b). 
The geographic wedge-shaped areas of T1 signal hypo-intensity and 
non-enhancement were re-demonstrated in the right inferior liver. 

 An endoscopic retrograde cholangiopancreatography (ERCP) 
was then performed. Cholangiogram demonstrated severe CBD dilation 
measuring 11 to 21 mm in diameter with multiple hypoechoic oblong 
filling defects occupying the entire common duct up into both the right 
and left hepatic ducts, which contained similar irregular filling defects 
into the intrahepatic ducts (Figure 2A). A biliary sphincterotomy was 
made and multiple balloon sweeps of the CBD and left and right main 
hepatic ducts were performed with removal of large black oblong de-
bris consistent with large necrotic biliary casts (Figure 2B). On final oc-
clusion cholangiogram, there was a relative paucity of intrahepatic bile 
ducts with significant filling defects consistent with retained casts that 
were not accessible for endoscopic removal. After ERCP, the alkaline 
phosphatase level was only mildly improved to 570 U/L and the total 
bilirubin improved to 11.5 mg/dL but subsequently stabilized at these 
levels. The patient was discharged in stable condition with plans for 
outpatient follow up with Hepatology. At his one-month post-discharge 
follow-up, he remains asymptomatic but has persistently elevated total 

bilirubin at 11.9 mg/dL, AP 987 U/L, AST 166 U/L, and ALT 154 U/L 
though his INR and renal function have normalized. Due to concerns 
for development of secondary biliary cirrhosis, he is undergoing evalua-
tion for orthotopic liver transplantation as an outpatient.

dIscussIon
To date, this is the first reported case of a hepatic infarction, severe 
cholangiopathy, and biliary cast syndrome in a patient with COVID-19 
pneumonia. Liver infarction is a rare occurrence because of the dual 
hepatic arterial and portal blood supply which provides redundancy in 
blood flow to the hepatic parenchyma.1 When infarction does occur, it 
is thought to result from interruption in flow of the hepatic artery rather 
than the portal vein. At present, the literature on liver infarcts includes 
only case reports and small case series. Hepatic infarcts have been re-
ported in polyarteritis nodosa1; in either bland embolism or septic em-
bolism to the hepatic artery;2 in hepatic artery thrombosis (ie, in the 
setting of metastatic carcinoma or mycotic aneurysms);2 and in HELLP 
syndrome, which is on the spectrum of thrombotic microangiopathy, 
either in association with or without catastrophic anti-phospholipid 
syndrome;3,4 and in the setting of compression of hepatic arterial ves-
sels by primary liver cancer.5 COVID-19 pneumonia is recognized as a 
uniquely hypercoagulable clinical syndrome. A coagulopathy has been 
reported in up to 50% of patients with severe COVID-19 manifestations, 
and limited data suggest a high incidence of venous thromboembolism, 
in up to 40% of patients, despite the use of prophylactic anticoagula-
tion.6 In contrast to sepsis-associated disseminated intravascular co-
agulation syndrome, venous thromboembolism and arterial thrombosis 
are more frequent in COVID-19 associated coagulopathy (CAC).7 Our 
patient had multiple thrombotic complications of COVID-19 infection 
as previously discussed including ischemic colitis and digit necrosis. We 
speculate that a large branch of the hepatic artery could similarly have 
been compromised with thrombosis and inflammatory vasculopathy 
causing the hepatic infarction. 

 In addition, the severe destructive cholangiopathy with rar-
efication of intrahepatic bile ducts and extensive biliary cast syndrome 
seen in this case is striking. Cholangiopathy occurring after septic shock 
or systemic disease with microvascular involvement has been described, 
and an entity called secondary sclerosing cholangitis in critically ill 
patients (SSC-CIP) is increasingly recognized as a distinct entity. The 
defining features include evidence of biliary casts, progressive destruc-

Figure 1A: CT abdomen and pelvis with IV contrast. Hepatic infarction in right lower 
lobe (yellow arrow).  
Figure 1B: MRCP image. T2-weighted coronal MRI image showing a dilated common 
bile duct with hypoechoic filling defect spanning from the hilum to the distal duct and 
complete destruction of the bilateral intrahepatic biliary tree, with innumerable tiny 
cystic foci and remnant ductal elements.

Figure 2A: Fluoroscopy image on ERCP showing dilated extrahepatic duct to 12 mm 
with longitudinal filling defect. 
Figure 2B: Endoscopic image from duodenoscope demonstrating debris removed from 
bile ducts consistent with biliary cast.
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tion of intrahepatic bile ducts, and a pruned biliary tree,8 as was seen in 
our patient. Patients diagnosed with SSC-CIP have no pre-existing liver 
disease. The pathogenesis is thought to involve ischemic injury to the 
intrahepatic bile ducts caused by prolonged shock and/or mechanical 
ventilation in patients treated in the intensive care unit.9 In contrast to 
the hepatic parenchyma, the biliary tree is supplied exclusively by the 
hepatic artery and is therefore more susceptible to ischemic injury. The 
intra-hepatic arteries run in close proximity to the bile ducts and resolve 
into a rich microvascular network called the peribiliary plexus.10 While 
obstruction of large arteries can be compensated for by collateral flow 
from intra-hepatic or trans-capsular arteries, occlusion of or injury to 
the small hepatic arteries or the peribiliary vascular plexus can cause 
ischemic cholangiopathy.11 There are well-known iatrogenic causes of 
ischemic cholangiopathy including hepatic arterial infusion of che-
motherapeutic agents, radiotherapy of the liver, post-cholecystectomy 
biliary strictures, and complications of liver transplantation.11 However, 
there are also several small- and medium-vessel vasculopathies that are 
implicated in ischemic cholangiopathy but are much rarer in the litera-
ture: HSP, SLE, anti-phospholipid syndrome, PAN, Kawasaki disease.11 
This notion of a microangiopathy causing severe cholangiopathy is of 
interest in the context of our patient with COVID-19 pneumonia be-
cause microvascular thrombosis and endothelial dysfunction has been 
demonstrated in patients with COVID-19.12,13 Recent evidence suggests 
that the coagulopathy in COVID-19 resembles a complement-mediated 
thrombotic microangiopathy (TMA) syndrome which are well known in 
rheumatologic conditions.14 This TMA syndrome is thought to mediate 
organ injury, including progressive respiratory failure in COVID-19.6,13 
Our patient appears to have an SSC-CIP-type of cholangiopathy, and we 
speculate this may be due to a TMA syndrome occurring in the setting 
of COVID-19 infection. 

 Ultimately, of concern is the development of progressive bili-
ary cirrhosis given the severe destruction of the intrahepatic biliary tree. 
In the available literature, SSC-CIP is associated with a mean transplant-
free survival of 40 months8 and a 55% transplant-free survival after 1 
year.15 The reported 1-, 3-, and 5-year post-transplant survival rates of 
patients with SSC-CIP were comparable to transplantation for other 
indications, and quality of life indices improved significantly after LT 
in SSC-CIP.14 Because of these data, transplantation is a valid option. 
The plan is for completion of liver transplant evaluation and monitoring 
closely for potential recovery.
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