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Abstract

BACKGROUND

With the emergence of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) in late 2019 in Wuhan, China, liver injury in patients with coronavirus
disease 2019 (COVID-19) due to SARS-CoV-2 infection has been regularly
reported in the literature. There are a growing number of publications describing
the occurrence of secondary sclerosing cholangitis (SSC) after SARS-CoV-2
infection in various cases. We present a case of sudden onset SSC in a critically ill
patient (SSC-CIP) following COVID-19 infection who was previously healthy.

CASE SUMMARY

A 33-year old female patient was admitted to our University Hospital due to
increasing shortness of breath. A prior rapid antigen test showed a positive result
for SARS-CoV-2. The patient had no known preexisting conditions. With rapidly
increasing severe hypoxemia she required endotracheal intubation and developed
the need for veno-venous extracorporeal membrane oxygenation in a setting of
acute respiratory distress syndrome. During the patient’s 154-d stay in the
intensive care unit and other hospital wards she underwent hemodialysis and
extended polypharmaceutical treatment. With increasing liver enzymes and the
development of signs of cholangiopathy on magnetic resonance cholangiopan-
creatography (MRCP) as well as endoscopic retrograde cholangiopancreato-
graphy (ERCP), the clinical setting was suggestive of SSC. At an interdisciplinary
meeting, the possibility of orthotopic liver transplantation and additional kidney
transplantation was discussed due to the constant need for hemodialysis.
Following a deterioration in her general health and impaired respiratory function
with a reduced chance of successful surgery and rehabilitation, the plan for
transplantation was discarded. The patient passed away due to multiorgan
failure.
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CONCLUSION

SSC-CIP seems to be a rare but serious complication in patients with SARS-CoV-2 infection, of
which treating physicians should be aware. Imaging with MRCP and/or ERCP seems to be
indicated and a valid method for early diagnosis. Further studies on the effects of early and late
SSC in (post-) COVID-19 patients needs to be performed.

Key Words: Secondary sclerosing cholangitis; COVID-19; Liver failure; Critically ill patients; Magnetic
resonance cholangiopancreatography; Endoscopic retrograde cholangiopancreatography; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Secondary sclerosing cholangitis in critically ill patients is an important complication in patients
requiring intensive care treatment. With the ongoing coronavirus disease 2019 pandemic we will see
increasing complications regarding the liver and the biliary system. Our case report hopes to aid other
surgeons, radiologists and intensive care physicians in their decision making.
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INTRODUCTION

With the emergence of an unknown respiratory virus of the corona group in late 2019 in Wuhan, China,
an undetected spread of the newly discovered severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has been observed, which was declared a pandemic by the WHO in March 2020.

Common signs of SARS-CoV-2 infection include flu-like symptoms, dyspnea, fatigue, anosmia,
headache and fever, with potentially life-threatening acute respiratory distress syndrome (ARDS)
developing in some cases, requiring intensive medical care. During this ongoing crisis, and due to the
nature of a novel virus infection, the scientific community has been able to identify a wide range of
different symptoms and features attributable to the later and rarer hyperinflammatory phase in some
cases. In particular, the diffuse inflammatory phase appears to be a multiorgan problem that is not
limited to the lungs or upper respiratory tract[1,2].

Liver injury in patients with SARS-CoV-2 infection has been regularly reported in the literature
during the course of the ongoing coronavirus disease 2019 (COVID-19) pandemic. The occurrence of
elevated and abnormal liver parameters has been demonstrated in 14% to 76% of patients. Recent case
reports and series have investigated and discussed the probability of increased risk for permanent
damage to the hepatobiliary system[1-4].

There are a growing number of publications in the literature describing the occurrence of secondary
sclerosing cholangitis (SSC) after SARS-CoV-2 infection in various cases, particularly after severe
COVID-19-associated ARDS with a reported incidence of up to 2.6% of intensive care unit (ICU) patients
[5]

We report the sudden onset of SSC in a critically ill patient (SSC-CIP) following severe COVID-19
infection ultimately resulting in death.

CASE PRESENTATION

Chief complaints
A 33-year-old female patient was admitted to our University Hospital by emergency medical services
(EMS) due to shortness of breath.

History of present illness

According to her relatives, she had been feeling ill for a week, and her general health deteriorated
rapidly and she developed a high fever. She had tested positive for the novel coronavirus (SARS-CoV-2)
7 d prior to admission.
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History of past illness
The patient had an elevated body mass index of 34 (1.68 m/95 kg), and was previously healthy with no
preexisting conditions, particularly no known liver damage or respiratory problems.

Personal and family history
No relevant personal or family history was recorded.

Physical examination

On arrival of the EMS, respiratory function was already compromised by severe hypoxemia requiring
endotracheal intubation and mechanical ventilation onsite, which did not improve on admission with
high ventilation pressure and poor O, saturation. Veno-venous extracorporeal membrane oxygenation
(vwECMO) was administered, which provided acceptable oxygenation in the setting of severe acute
respiratory distress syndrome (COVID-19-ARDS) with a persistent need of continuous catecholamines.
During the patient’s 154-d stay in the ICU and other hospital wards, hemodialysis was initiated on day
4, ECMO was removed on day 14, and successful weaning was achieved on day 15 (Figure 1).

Laboratory examinations

During the patient’s treatment for severe COVID-19-associated ARDS in the ICU, impaired liver
function with elevated liver and cholestasis parameters (bilirubin, gamma-glutamyl transferase (GGT)
and alkaline phosphatase (AP)) was detected. Due to the polypharmaceutical therapy regime with
additional ECMO treatment, toxic/ischemic liver injury was initially suspected.

Following ECMO removal and reduction of sedation (particularly ketamine), elevated liver enzymes
persisted indicating SSC-CIP. Laboratory parameters continued to show slightly elevated bilirubin (1.4
mg/dL), GGT (1299 U/L), AP (1883 U/L), aspartate aminotransferase (AST) (162 U/L) and alanine
aminotransferase (ALT) (119 U/L).

Treatment for SSC-CIP with Ursofalk® 1000 mg was initiated.

Imaging examinations
A computed tomography of the abdomen on day 10 showed no signs of parenchymal damage or
cholestasis (Figure 2A).

After prolonged treatment in the ICU, the patient underwent magnetic resonance cholangiopan-
creatography (MRCP) on day 47 after admission, which revealed no signs of liver injury or intrahepatic
cholestasis but mild stenosis of the distal common bile duct (CBD) and suspected stricture of
prepapillary CBD main.

Endoscopic retrograde cholangiopancreatography (ERCP) was performed on day 60 and showed
rarefication of intrahepatic bile ducts, suggesting SSC-CIP (Figure 2C). An additional MRCP follow-up
on day 105 after the initial admission confirmed SSC-CIP with worsening of multiple diffuse stricture of
the CBD and entire intrahepatic biliary tree compared to the initial MRCP. Round T2-signal changes
with restricted diffusion were identified, suggestive of additional cholangetic abscess formation
(Figure 2B and D).

Magnetic resonance imaging (MRI) follow-up on day 129 depicted progressive encapsulated
intrahepatic fluid accumulation with restricted diffusion and rim-contrast enhancement, associated with
progressive intrahepatic abscess.

MULTIDISCIPLINARY EXPERT CONSULTATION

In the following weeks, our patient suffered from persistent and undulating elevated inflammatory
parameters [especially C-reactive protein (CRP), peak 217 mg/L] and overall worsening of her general
condition. Due to renal failure, hemodialysis was performed three times a week. Liver parameters
remained elevated (e.g., bilirubin peak 17.29 mg/dL on day 139).

At an interdisciplinary meeting, the possibility of orthotopic liver transplantation and additional
kidney transplantation was discussed due the constant need for hemodialysis. As a result of a deteri-
oration in general health and impaired respiratory function with a reduced chance of successful surgery
and rehabilitation, the plan for transplantation was discarded.

FINAL DIAGNOSIS

Due to the rapid acceleration and worsening of SSC-CIP, we strongly suspected the presence of post-
COVID-19 cholangiopathy with the development of SSC-CIP.
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33-year-old, previously healthy female with known COVID-19-infection
worsening respiratory distress with need for clinical admission

Day 1

Admission — intubated, mechanical ventilation,
Bilirubin: 7.6 mg/dL severe COVID-ARDS

AST: 362 U/L 10
GGT: 915 U/L

‘ CT/US — no sign of liver injury, no cholestasis

Start of hemodialysis

Bilirubin: 1.4 mg/dL
‘ MRCP — main bile duct stricture ‘ AST: 162 U/L 47
GGT: 1299 U/L

vvECMO removal, sucessful weaning with CPAP
and tracheostomy

Bilirubin: 1.3 mg/dL
‘ ERCP - rarefication of intrahepatic ducts ‘ AST: 142 U/L 60

GGT: 1983 U/L

SARS-COV-2 PCR negative

Bilirubin: 12.8 mg/dL
AST: 76 U/L 105
GGT: 247 U/L

MRCP - consistent with severe secondary
sclerosis cholangitis

Bilirubin: 17.2 mg/dL
AST: 43 U/L 130
GGT: 193 U/L

MRCP - findings consistent with SC-CIP —
cholangetic abcess formation

Death due to multiorgan failiure (Lungs, Liver,

Day 154 Kidney)

DOI: 10.4240/wijgs.v14.i12.1411 Copyright ©The Author(s) 2022.

Figure 1 The chart shows the chronological timeline of patient treatment with adjacent changes in laboratory parameters and imaging as
well as intensive care unit interventions. MRCP: Magnetic resonance cholangiopancreatography; ERCP: Endoscopic retrograde cholangiopancreatography;
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2.

DOI: 10.4240/wjgs.v14.i12.1411 Copyright ©The Author(s) 2022.

Figure 2 Imaging throughout the hospital treatment. A: The image shows early contrast enhanced computed tomography of the upper abdomen on day 10
after admission without significant cholangetic stasis or narrowing of the common bile duct (CBD); B: A prepapillary narrowing of the CBD can be identified with at that
point suspected CBD stricture (day 47); C: The image shows a rarefication of the peripheral bile ducts indicating early secondary sclerosing cholangitis on day 60; D:
The image shows magnetic resonance cholangiopancreatography at day 105 after admission with classical appearance of secondary sclerosing cholangitis.

TREATMENT

Throughout the ICU period, she was treated according to guidelines, with additional remdesivir, a
nucleotide analogue prodrug with broad-spectrum antiviral activity and Convalescent Plasma
Transfusion as well as various treatments with additional antibiotics, including Noxafil®, Pi-
peracillin/ Tazobactam®, Tygacil® and Curam® due to superinfection.
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OUTCOME AND FOLLOW-UP

On day 154, our patient passed away due to organ failure involving the respiratory system, kidneys and
liver. No autopsy was performed.

DISCUSSION

SSC-CIP is a recently included form of cholestatic liver disease in a patient population undergoing
prolonged intensive care for various reasons without known hepatic or biliary disease. It is usually the
result of trauma, burn injuries, or major surgical procedures such as cardiothoracic surgery or
transplantation procedures[6,7].

While up to 60% of SSC-CIP patients survive to ICU discharge, the need for later transplantation is
high at up to 20%. One-year survival without transplantation has been reported to be 55%[8].

SSC-CIP is thought to be the result of direct damage to cholangiocytes, either by ischemia/hypoxia or
by toxic bile with changes in bile composition or by infection. There is no single predisposing or
causative factor for the development of SSC-CIP. Severe hypotension seems to directly cause ischemic
bile duct damage and contribute to it by altering hepatobiliary transporters. Sepsis and microcirculatory
disturbances have also been attributed to transporter alteration[9].

Liver damage resulting from SARS-CoV-2 infection has been described in the literature. Throughout
the pandemic, many publications have described a close association between SARS-CoV-2 and elevated
liver enzymes in the early stages of infection and liver parenchymal injury. Most authors theorize that
increased angiotensin-converting enzyme 2 receptor expression in hepatocytes and even more in
cholangiocytes leads to direct damage of cells by the virus, possibly causing cell destruction[2,10,11].

Additional changes in microvascular steatosis due to the thrombogenic characteristics of the novel
coronavirus 19 appear to play a role in this parenchymal damage[10,11].

As described by Kaltschmidt ef al[12], SARS-CoV-2 replicates in the liver parenchyma and is secreted
into the bile ducts, which in combination with platelet activation and parenchymal injury appears to
result in direct damage to the biliary system. The accompanying necrosis with the development of
stenosis seem to directly promote the occurrence of sclerosing cholangitis[12].

SSC, as in our case, is usually diagnosed by imaging techniques such as ERCP and MRI. Distin-
guishing features include strictures and stenosis as well as newly developed dilations of intra- and
extrahepatic bile ducts[13].

While ERCP offers the possibility of direct intervention such as stent placement, MRI, particularly
MRCP, is a noninvasive modality for early diagnosis and follow-up, widely available in Western
countries. With protocols starting at 15 min, it is also within a reasonable timeframe for monitoring
intensive care patients.

Although our patient was ultimately not a candidate for transplantation, there are a growing number
of case reports showing promising results with orthotopic liver transplantation for SSC-CIP following
COVID-19[14,15].

As mentioned above SSC-CIP can occur due to various underlying conditions including pharmaco-
logical toxicity, prolonged intensive care treatment and interventions. In our case, the rapid onset of
liver parameter changes with early elevated GGT/AST compared with relatively low bilirubin, followed
by subsequent increasing bilirubin levels and textbook appearance on MRCP strongly suggest a close
correlation between SSC-CIP and SARS-CoV-2 infection. In our case, this was most likely due to recently
described post-COVID-19 cholangiopathy, in which early cholangiocytic injury leads to late stenosis and
sclerosis, ultimately resulting in death. Differential diagnoses of the cause could include the mentioned
prolonged intensive treatment, which seemed in our experience less likely.

Due to the lack of autopsy or biopsy, the major limitation in our case is the lack of confirmation of
histopathological findings suggestive of SSC-CIP with liver parenchymal changes associated with viral
damage, such as the presence of cytokeratin 7 metaplasia of periportal hepatocytes, compared with SCC
with a possible other cause, most likely caused by drugs - due to prolonged mechanical ventilation and
sedation.

CONCLUSION

Despite its limitations, our case fits other cases and case series in the current literature and demonstrates
the importance of early and regular evaluation of cholestatic parameters. SSC-CIP seems to be a rare but
serious complication in patients with SARS-CoV-2 infection, of which treating physicians should be
aware.

Imaging with MRCP and/or ERCP seems to be indicated and a valid method for early diagnosis.
Although our case resulted in death as the patient was unfit for transplantation, liver transplantation
seems to be a promising treatment in severe cases.
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Given the still unknown long time span after complications in a post-pandemic medical world, the
awareness of secondary liver injury and cholestatic damage should be monitored and further studies on
the effects of early and late SSC in (post-) COVID-19 patients need to be performed.
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