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RESUMEN

Introduccion. La colangiopatia tras COVID-19 grave es una patologia hepatica
descrita recientemente; esta se atribuye a factores adicionales a los ya descritos en la
colangitis esclerosante secundaria en pacientes criticamente enfermos (CES-PCE),
en la que el alto requerimiento de farmacos vasoactivos y de ventilaciéon con presion
positiva al final de la espiracion conlleva a una mayor prevalencia y severidad.
Presentacion del caso. Mujer de 55 afios quien acudi6 al servicio de urgencias de una
clinica de III nivel de complejidad de Cali, Colombia, por cuadro clinico consistente
en anosmia, diarrea, fiebre (39°C), tos seca y disnea progresiva. La paciente, que fue
diagnosticada con COVID-19 y requiri6 soporte ventilatorio, vasopresor y hemodina-
mico en la unidad de cuidados intensivos, tuvo sobreinfeccién bacterianay estancia
hospitalaria prolongada. Al dia 24 de hospitalizacién presentd ictericia en mucosas

y escleras, asi como elevacion de los niveles de bilirrubinas, fosfatasa alcalina'y
y-glutamiltranferasa. Se le realiz6 una colangiorresonancia y una biopsia hepatica
que evidenciaron hallazgos compatibles con colangitis esclerosante, por lo que se le
dio un manejo conservador con vigilancia y observacion. Luego del alta tuvo mejoria
de su compromiso hepatico e infeccioso y continu6 con hemodialisis ambulatoria.
Conclusiones. La colangiopatia esclerosante secundaria tras COVID-19 grave es
multifactorial e inusual, por tanto es necesario incluir al SARS-Cov-2 como etiologia
a descartar en pacientes con sintomas relacionados para asi instaurar un manejo
temprano y disminuir la morbilidad hepatica.

ABSTRACT

Introduction: Cholangitis following severe COVID-19 is a newly described liver
disease. It is attributed to factors other than those already described in secondary
sclerosing cholangitis in critically ill patients (SSC-CIP), in which the high require-
ment of vasoactive drugs and positive end-expiratory pressure ventilation leads to a
higher prevalence and severity.

Case presentation: A 55-year-old female attended the emergency service of a tertiary
care center in Cali, Colombia, due to anosmia, diarrhea, fever (39°C), dry cough, and
progressive dyspnea for 6 days. The patient, who was previously diagnosed with
COVID-19 and required ventilatory, vasopressor and hemodynamic support in the
intensive care unit, had a bacterial superinfection that required a prolonged hospital
stay. On the 24™ day of hospitalization, she presented with jaundice in mucous
membranes and sclera, as well as elevated bilirubin, alkaline phosphatase, and
y-glutamyl transferase. Cholangiopancreatography and liver biopsy revealed findings
compatible with sclerosing cholangitis, so she was given a conservative treatment,
with surveillance and observation. After being discharged, her liver condition and the
infectious disease improved, and she continued with outpatient hemodialysis.
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Conclusions: Secondary sclerosing cholangitis after severe COVID-19 is multi-
factorial and rare. Therefore, it is necessary to include SARS-CoV-2 as an etiology
that must be ruled out in patients with related symptoms in order to establish early
treatment and reduce liver morbidity.

INTRODUCTION

COVID-19 is a disease caused by the SARS-CoV-2 virus and is known for causing
pneumonia in moderate-severe cases (1,2). However, its clinical spectrum is broad,
as some patients are asymptomatic or have mild symptoms, while others experience
severe disease with multisystemic involvement (2).

Post-COVID-19 liver disease includes manifestations such as elevated trans-
aminase levels, hypoalbuminemia and prolonged prothrombin time, which are the
result of the cytopathic action of the virus (3-6). Secondary sclerosing cholangitis
in critically ill patients (SSC-CIP) is a rare entity, with a prevalence of 0.05% in
patients requiring hospitalization in the intensive care unit (ICU) (7) and as high
as 12% in patients with severe COVID-19 (7-10). This may be explained by the fact
that, apart from the already known effects associated with SSC-CIP (requirement of
invasive mechanical ventilation and vasopressors, shock, and sepsis), these pa-
tients experience direct damage to the cholangiocyte endothelium, which is facili-
tated by the high expression of angiotensin-converting enzyme receptors (ACE-2)
in the cholangiocytes (8,11). Furthermore, it should be kept in mind that the doses
of vasoactive agents and positive end-expiratory pressure used in mechanical
ventilation in patients with COVID-19 are considerably higher than usual (11,12).

The following is the case of a female patient who, after suffering from
severe COVID-19, developed SSC-CIP, a complication recently reported in these
patients. Recent literature demonstrates that frequency and clinical presentation
of SSC-CIP differ from that reported prior to the emergence of SARS-CoV-2;
therefore, further studies evaluating this entity are needed in the future to better
understand the disease.

CASE PRESENTATION

This is the case of a 55-year-old mestizo woman from Cali (Colombia), a former smoker
with a history of arterial hypertension (under treatment with losartan 50 mg/day)

and morbid obesity. Her family history of relevance to the case included that her son
and husband had recently tested positive for SARS-CoV-2 by reverse transcription
polymerase chain reaction test. The patient attended the emergency department of
Clinica Imbanaco, a tertiary care center in Cali, on December 30, 2020, complaining of
a 6-day history of anosmia, fever (39°C), dry cough, progressive dyspnea and diarrhea,
for which she had self-medicated with ibuprofen and azithromycin.
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On admission physical examination, the following findings were noted: respira-
tory rate of 45 rpm (tachypnea), heart rate of 160 rpm (tachycardia), blood pressure of
102/64 mmHg, low oxygen saturation (SO2: 58%), and bilateral basal hypoventilation;
the patient weighed 112kg and was 158cm tall. Laboratory tests on admission to the
emergency department showed elevated levels of C-reactive protein, ferritin, and
lactate dehydrogenase (LDH); impaired renal function; liver function within normal
parameters; hyperglycemia; and severe hypoxemia (Table 1).

Table 1. Laboratory tests on admission.

Leukocytes: 8.270/mm3, neutrophils: 85%, lymphocytes: 10.8%, eosinophils:
Complete blood count 0.03%, basophils: 0.10%, platelets: 282 000/mm3, hemoglobin: 14.3 gr/dL, and
hematocrit: 43.1%

Chloride: 111 mmol/L, potassium: 4.35 mmol/L, sodium: 144 mmol/L

pH: 7.45, lactate: 1.23, PCO2: 30 mmHg, PO2: 65 mmHg, HCO3-: 19, TCO2:
Arterial blood gas test 19.9 mmol/L, BEecf: -5.6 mmol/L, BE: -4.6 mmol (ref -2-3 mmol/L), PAO2:
586 mmHg, P/F ratio: 65 mmHg, FiO2: 100%

Polymerase chain reaction panel :
test for respiratory pathogens WLl
BUN: blood urea nitrogen; AST: aspartate aminotransferase; ALT: alanine aminotransferase.

* Test validated by the Colombian National Institute of Health.
Source: Own elaboration.

During the initial examination in the emergency department, a diagnostic im-
pression of type I respiratory failure due to severe COVID-19 pneumonia and acute
renal failure classified as AKIN III was established, so the patient was admitted to
the ICU where she was treated with mechanical ventilation and administration of
fentanyl (1mcg/kg) and ketamine (1mg/kg) in order to perform a rapid intubation
sequence. Likewise, treatment with prophylactic enoxaparin (subcutaneous
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injection of 40 mg/day during the entire hospital stay), dexamethasone (intrave-
nous injection of 6 mg/day for 10 days), omeprazole (intravenous injection of 40
mg/day), and intravenous fluids (initially 1 bolus of 500mL of Hartman and then
infusion at 1 mL/kg/hour during the ICU stay) was indicated. On the fifth day of
admission, a computed tomography angiography of the thorax was performed,
and pulmonary thromboembolism was ruled out.

On the seventh day of hospitalization, the patient’s clinical condition deteriorated:
she developed a fever reaching up to 39°C, required vasopressor support, and her
kidney function worsened, requiring a set of blood cultures and empirical antibiotic
treatment and renal replacement therapy with hemodialysis. On the ninth day of
hospitalization, it was established that two of the three blood cultures were positive
for multisensitive Enterobacter aerogenes and Enterobacter cloacae, so antibiotic therapy
was replaced by intravenous piperacillin-tazobactam at a dose of 2.25g 3 times a day
for 7 days, and the use of vasopressors was maintained for 72 hours. Fourteen days
after being admitted to the ICU, she was successfully extubated and the following day
she was transferred to the general ward.

On the 24™ day of hospitalization, she presented with generalized pruritus
and jaundice in mucous membranes and sclera; in addition, laboratory tests
performed due to this episode showed hyperbilirubinemia due to an increase in
direct bilirubin (Table 2).

Table 2. Laboratory tests performed on the 24" day of hospital stay during an episode of jaundice.

Total bilirubin: 8.56 mg/dL, direct bilirubin: 8.54 mg/dL, indirect bilirubin: 8.54 mg/
dL: 0.002 mg/dL).

ALT: 174 U/L, AST: 89 U/L, LDH: 425 U/L, FA: 1908 U/L (reference value 35-105 U/L),
PT: 13.0 seg (reference value 9.1-13 s), PTT: 23.9 seg (25.1-31.1s).

196 U/L (reference value 28-100 U/L)

Liver function tests

ALT: alanine aminotransferase; AST: aspartate aminofransferase; LDH: lactate dehydrogenase; FA: alkaline phosphatase; PT: prothrombin time, PTT: partial
thromboplastin fime.
Source: Own elaboration.

On the 26™ day of hospitalization, a cholangiopancreatography was per-
formed, revealing extrahepatic bile duct dilatation and saccular dilatation of the
distal intrahepatic bile ducts with an obstructive pattern, which suggested scle-
rosing cholangitis. Considering the findings, on the 28" day of hospitalization, a
liver biopsy was performed to determine the cause of the biliary involvement. The
histopathological report described liver parenchyma with preserved architecture
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and widening of portal spaces; some bile ducts showed dilatation and atrophy,
and their epithelium showed reactive changes with minimal periductal fibrosis
and chronic inflammatory infiltrate, with no evidence of microthrombotic events
(Figure 1).

Figure 1. A) distortion and damage to cholangiocytes; B) portal space widening with
fibrosis; C) chronic inflammatory infiltrate.

V: capillary; I interstitium.
* Cholangiocytes.
Source: Image obtained during the study.
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Considering these histopathological findings compatible with mild, possibly
sclerosing, cholangitis, the number of differential diagnoses increased. Therefore,
after ruling out HIV infection, bacterial or parasitic infections associated with
cholangitis, or a history of biliary disease, SSC-CIP was considered to be caused by
both SARS-CoV-2 damage to the biliary epithelium and multiple factors related
to the patient’s critical condition during her ICU stay due to COVID-19, including
mechanical ventilation, septic shock, and high vasopressor requirement. Given
the impossibility of establishing a specific treatment, it was decided to opt for
permanent observation, clinical surveillance, and symptom management.

The patient was discharged 30 days after admission with indication to un-
dergo daily hemodialysis. One month later, in a follow-up appointment with the
hepatology service, based on follow-up laboratory tests and physical examination,
it was established that the patient’s condition had stabilized as normal levels of
liver and biliary function parameters were observed.

Admission to Admission to
ICU general ward Discharged
4 hours Day 7 Day 10 Day 15 Day 26 Day 30
Dx: Type I respiratory  Septic shock: Withdrawal of Cholangiopan
failure due to severe initiation of Vasopressors creatography
SARS-COV-2 vasopressor therapy, shows obstructive
pneumonia and AKIN hemodialysis and pattern suggestive
III acute kidney antibiotherapy with of sclerosing
injury intravenous cholangitis
piperacillin-

Admission to tazobaptam 2.258

the emergency three times/day.

room

0 hours Day 5 Day 9 Day 14 Day 24 Day 28

A 55year-old Angiography Blood cultures  Successful Onset of Performance

woman with cough, tomography of positive for extubation. jaundiceand of liver

dyspnea and fever pulmonary vessels multisensitive  End of alternation biopsy

was admitted to the  rules out pulmonary Enterobacter antibiotic of liver

emergency room thromboembolism aerogenesand  therapy enzymes

with tachycardia, Enterobacter

tachypnea, and cloacae

desaturation.

Epidemiologic link

for SARS-COV-2

infection

Figure 2. Timeline of patient care.
ICU: intensive care unit, Dx: diagnosis; Dx: diagnoss.
Source: Own elaboration.

DISCUSSION

Liver damage associated with SARS-CoV-2 infection is usually mild, transient and
asymptomatic, and although it usually does not progress to acute liver injury, some ca-
ses of liver injury have been reported, mainly in elderly patients with severe COVID-19
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(4,6,12,13). The direct cytotoxicity of SARS-CoV-2 viral replication in the liver and bile
ducts causes immune-mediated damage by severe/systemic inflammatory response
in patients with COVID-19 (5,6). In this sense, systemic sepsis and respiratory failure
induce ischemic hepatitis and promote immunological, inflammatory and toxic
aggravating mechanisms, as well as vascular changes resulting from coagulopathy,
endotheliitis, and right-sided heart failure (5,13).

COVID-19 may contribute to primary liver damage; however, ACE-2 expression
is increased in patients with pre-existing liver disease, which further increases the
hepatic tropism of SARS-CoV-2 (12). In this sense, secondary liver disease after
severe COVID-19 manifests with elevation of bilirubin in 35% of cases, as well as
of cholestatic liver enzymes: alkaline phosphatase in 6.1% of cases and y-glutamyl
transferase in 21.1% (3,5).

The literature on post-COVID-19 cholangiopathy is very scarce. However, Roth
et al. (10) published a study describing the clinical course and histologic features of
three adults who developed prolonged and severe cholestasis during their recovery
from severe COVID-19, in which one of the cases developed SSC-CIP.

Liver damage associated with COVID-19 expresses a biphasic pattern in which,
at the beginning of the infectious process, respiratory failure elevates transaminase
levels. However, it is the increase in cholestatic liver enzymes during hospitalization,
induced by the inflammatory response after SARS-CoV-2 binds to the endothelium
of hepatocytes and cholangiocytes, that is associated with decreased survival and,
therefore, it requires greater surveillance (14). The cholangiopancreatography of the
patient reported here showed extrahepatic bile duct dilatation and saccular dilata-
tions in the intrahepatic bile ducts, findings suggestive of cholangitis that could be
associated with the aforementioned condition. Factors favoring SSC-CIP include
respiratory failure and hypoxic state (5).

In some patients with COVID-19 in whom liver tests were abnormal, micro-
thrombi were reported; however, in the case described here, histology did not
reveal liver failure or bile duct injury, suggesting that these may not be primary
mechanisms of hepatobiliary involvement (12).

The patient’s comorbidities could condition the severity of COVID-19, since
obesity, diabetes and liver disease have been associated with retinoid accumula-
tion, which favors irreversible damage to hepatocytes and bile ducts mediated by
acute neutrophilic infiltration and activation of apoptosis and necrosis cascades.
Additionally, massive apoptosis of neutrophils and lymphocytes decreases the
functionality of the immune system and facilitates superinfection, as in the case
reported here (15).

On the other hand, it has been proposed that liver and bile duct damage is
induced by drugs such as antivirals, antibiotics (quinolones, macrolides), anti-
pyretics, and hydroxychloroquine (13). The patient reported here took multiple
medications for the treatment of COVID-19 symptoms prior to admission, several
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of which were hepatotoxic, such as acetaminophen, diclofenac, ibuprofen and
azithromycin, which, together with those administered in the ICU for hemody-
namic and ventilatory support, could have facilitated liver damage. In turn, an
association between cholangiopathy and ketamine intake, a drug that was used
in this patient during mechanical ventilation, has been suggested; however, the
reported cases are related to the chronic use of this drug (16) or corticosteroids.

As observed in the biopsy of the reported patient, marked mitotic activity,
apoptosis and periductal lymphocytic infiltration of cholangiocytes are histo-
pathological findings suggestive of inflammation-mediated damage in cholestasis,
which consequently leads to ductal dilatation and fibrosis associated with a chronic
inflammatory infiltrate (17,18). Edema in portal spaces and vacuolization have also
been described (10).

Infected cholangiocytes induce the activation of the inflammatory cascade
by stimulating the secretion of proinflammatory and profibrotic cytokines,
ultimately causing ongoing immunological reactions with excessive deposition
of scar tissue and, subsequently, biliary cirrhosis (18). Systemic inflammatory
response syndrome (SIRS) induces cholestasis and causes bile duct alterations,
which depend on the cytokine storm, with tumor necrosis factor alpha and
interleukins 1 and 6 being the major contributors to intrahepatic cholestasis and
vascular endothelial damage (5).

In short, bile ducts in patients with severe COVID-19 are affected by hypoxia from
respiratory failure (potentially aggravated by obliteration of the peribiliary plexus
through blood vessel changes), by systemic SIRS resulting in inflammation-reactive
cholangiocytes, by fibrosis, and by possible viral infection of the cholangiocytes
themselves (5). On the other hand, sclerosing cholangitis may occur in critically
ill patients with severe trauma or burns requiring hemodynamic support (19,20).
Impaired perfusion and hypoxia are well-known inflammatory stimuli that condi-
tion the destruction of the biliary epithelium in sclerosing cholangitis and are found
in patients with severe COVID-19 (21).

CONCLUSIONS

SSC-CIP is a widely studied disease whose prevalence and severity has increased
in patients with severe COVID-19. Consequently, given that this association has
a worse prognosis, a higher rate of suspicion, surveillance, and comprehensive
management are required to reduce morbidity and mortality.

Possibly, cholangiopathy in the reported patient may have been the result of
the accumulation of all the factors described as pathological, pharmacological,
and associated with the direct action of the disease, becoming manifest in the
recovery stage of COVID-19.
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Secondary sclerosing cholangitis after severe COVID-19 is multifactorial

and rare, so it is necessary to include SARS-Cov-2 as an etiology to be ruled out
in patients with related symptoms in order to establish early management and
reduce liver morbidity.
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