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ABSTRACT

Sickle cell disease is a hemoglobinopathy often complicated by painful vaso-occlusive episodes, acute chest syndrome, stroke, and
myocardial infarction. Sickle cell intrahepatic cholestasis (SCIC) is a rare and potentially fatal complication of sickle cell disease.
SCIC is thought to involve progressive hepatic injury due to sickling within sinusoids. We present the case of a young patient with
SCIC and acute liver failure, requiring prompt treatment with exchange transfusion. Our case describes features that should raise
suspicion for hepatic failure in SCIC and highlights exchange transfusion as a successful management approach in similar patients
with an otherwise high risk of mortality.
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INTRODUCTION

Sickle cell disease (SCD) affects over 100,000 individuals in the United States, involving a point mutation in the beta globin gene
resulting in the production of sickle hemoglobin.' This mutation can lead to painful vaso-occlusive crises or more life-threatening
complications, such as acute chest syndrome, stroke, or myocardial infarction.”> Hepatic involvement in SCD is a rare and potentially
fatal complication, seen primarily among those with homozygous sickle cell mutations.">* Cases of hepatic involvement in SCD have
been sparsely documented in the literature, mostly described in children and with limited follow-up."*

The pathophysiology of sickle cell intrahepatic cholestasis (SCIC) involves sickling of sinusoidal hemoglobin within the liver, leading
to intracanalicular obstruction, extensive hepatocyte necrosis, and dysfunction driven by cell hypoxia."*° Histologically, classic
patterns include sickled red blood cells, ballooning hepatocytes, and dilated canaliculi with bile plugs.'

Clinically, SCIC often presents initially with abdominal pain, leukocytosis, and hyperbilirubinemia."**® SCIC can rapidly prog-
ress to renal and hepatic failure, the latter of which involves encephalopathy, coagulopathy, and marked transaminase
elevation >1,000 mg/dL">**1°

We present a case of acute liver failure secondary to SCIC, with the aim of highlighting the importance of early recognition and
comparing various management strategies.
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Table 1. Trends in specific laboratory values in a patient with
sickle cell intrahepatic cholestasis

AST/ALT Cr WBC  Total bilirubin Hemoglobin
Day 1 62/21 063 116 7.0 10.6
Day 2 70/21 083 110 7.5 8.6
Day3 6,1882501 4.04 168 226 7.6
Day4 8503/3340 574 9.2 20.5 9.4
Day5  3,190/2,410 6.75 7.9 28.4 114

ALT, alanine transaminase; AST, aspartate transaminase; Cr, creatine; WBC, white
blood cell.

CASE REPORT

A 32-year-old man with a history of sickle cell anemia, pre-
viously complicated by femoral head avascular necrosis and
acute chest syndrome, presented to the hospital with chest pain
similar to prior episodes of sickle cell crisis. The decrease in
outside temperature was thought to be the trigger of symptoms.
He was subsequently admitted for refractory symptoms and
further pain control.

On admission, laboratory test results were as follows: aspartate
transaminase (AST) 62, alanine transaminase (ALT) 21, Cre-
atine (Cr) 0.63, white blood cells 11.6, hemoglobin 10.6, and
platelets 301 (Table 1). By hospital day 3, his clinical status
worsened, with new shortness of breath, abdominal pain, mild
drowsiness evolving into encephalopathy, and an oxygen re-
quirement of 5 L nasal cannula. Chest x-ray imaging demon-
strated new opacities suggestive of acute chest syndrome.
Simultaneously, the patient developed marked transaminase
elevation (AST 6,188 and ALT 2,501), acute kidney injury (Cr
4.04), anemia (hemoglobin 7.6), leukocytosis (16.8), and ele-
vated international normalised ratio (INR) (2.2). Abdominal

ultrasound demonstrated cholelithiasis, hepatomegaly with
coarsened echotexture, patent portal vein, and bilateral renal
disease.

The patient was transferred to the intensive care unit given
worsening multiorgan involvement. Hematology was con-
sulted, and the patient received a simple blood transfusion,
fresh frozen plasma, vitamin K, and n-acetylcysteine for pro-
gressive hepatic dysfunction. On hospital day 4, laboratory test
results were concerning for worsening hepatic function (AST
8,503, ALT 3,340, total bilirubin 20.5, direct bilirubin 9.2, and
INR 2.0) and renal function (Cr 5.74). At this point, the decision
was made to pursue red blood cell exchange transfusion (Red
blood cell exchange [RBCEx]) and hemodialysis. Gastroenter-
ology was consulted for acute liver fajlure with no preexisting
liver disease. After ruling out other etiologies, including drug
toxicity, viral or autoimmune hepatitis, Wilson disease, and
alpha-1-antitrypsin deficiency, SCIC was the leading diagnosis.
In addition to RBCEx, the patient received lactulose and
rifaximin for accompanying encephalopathy. Noncontrast
brain computed tomography was normal.

By day 5, the patient’s hepatic function studies, abdominal pain,
and mentation dramatically improved (AST of 3,190, ALT of
2,410, and INR 1.6). These values continued to normalize
throughout admission, apart from bilirubin that peaked on
hospital day 8 (Figure 1). His clinical status gradually improved
to baseline. On follow-up with the patient 6 months later,
the patient demonstrated no further sequelae of hepatic
dysfunction.

DISCUSSION

Our case highlights a successful treatment approach to a rare
although serious complication of SCD. Acute liver failure in
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Figure 1. Visualization of the ASTand ALT trend throughout the hospital course with exchange transfusion on hospital day 4, as indicated by

the arrow. ALT, alanine transaminase; AST, aspartate transaminase.
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SCIC has not been well described in the literature. Moreover,
given the wide range of presenting symptoms, from benign
hyperbilirubinemia to overt multiorgan failure, timely di-
agnosis and intervention can be challenging."'

Our patient’s condition rapidly deteriorated by hospital day 3
with features consistent with previously described cases of
SCIC, including marked transaminase elevation, sonographic
evidence of cholestasis, hyperbilirubinemia, encephalopathy,
and concomitant renal failure. Of note, other cases have de-
scribed a delayed progression of symptoms, peaking as late as
10 days after admission." This variation in timing underscores
the importance of maintaining clinical suspicion for hepatic
involvement and promptly escalating management as needed.

There is no clear consensus on appropriate management of
SCIC, which can include supportive care, simple transfusion,
RBCEZx, and/or liver transplant. In resource-limited healthcare
systems, simple transfusions are often used.' However, simple
transfusions have a relatively higher mortality (88%) and de-
creased efficacy, as compared with RBCEx in SCIC.">*+751
RBCEx decreases the fraction of hemoglobin S (HbS), sub-
sequently decreasing viscosity and disrupting vaso-occlusion
within the sinusoids.* In severe cases of SCIC, liver transplant
may be considered. However, transplantation poses unique
perioperative and postoperative risks with mortality rates that
remain high.*”

In our patient, simple transfusion was attempted first with no
clinical response. After RBCEx, hepatic function rapidly im-
proved within 24 hours, consistent with the literature suggest-
ing initial improvement occurring within 48 hours, with
complete return to baseline within 6 days.>'* Other cases have
described similar successful outcomes, suggesting that RBCEx
should be considered as routine management for acute liver
failure in SCIC over simple transfusions.! Of note, there is
conflicting data on optimal post-transfusion HbS goal, with
some suggesting <30 mg/DL and others <20 mg/DL.*"* In
our patient, HbS was noted to be 39 mg/DL immediately after
one session of RBCEx and 35 mg/DL 2 days later. Given
his rapid clinical improvement, the decision was made not
to pursue additional exchange to decrease HbS to
a predetermined goal.

Our patient exhibited multiorgan involvement, with renal
failure requiring temporary hemodialysis. However, improve-
ment in renal impairment without hemodialysis with correc-
tion of hepatic dysfunction has also been described.® Therefore,
the necessity and timing of hemodialysis in cases of SCIC with
hepatic and renal failure is not well established.

Prior studies have noted that baseline hepatic function and age
appear to be predictors of responsiveness to RBCEx in SCIC and
should be considered during emergent management deci-
sions."*'* For example, Costa et al described a young patient
with SCIC and prior hepatitis C-related cirrhosis that did not

improve with RBCEx while others describe similarly poor
responses among geriatric patients with underlying liver dis-
ease."® Our patient was able to recover after RBCEx without any
sequelae, most likely due to his age and otherwise normal
baseline liver function."

The clinical course of SCIC can be unpredictable. Therefore, it is
important to consider more aggressive management strategies,
such as early liver transplant referrals, especially in patients with
underlying liver disease and rapid clinical decompensation.
However, transplantation does not address the underlying eti-
ology and has accompanying risks, including graft failure, and
often requires subsequent transfusions.®

Owing to the low prevalence of SCIC and lack of diagnostic
guidelines, there is limited information on optimal manage-
ment of SCIC, despite the overwhelming risk of mortality. Our
case highlights the importance of early clinical suspicion for
hepatic involvement and the utility of emergent and prompt
RBCEx, especially in patients without underlying liver disease.
Currently, most patients are managed on a case-by-case basis.
However, in the future, clinicians may benefit from defining
more specific diagnostic parameters and establishing thresh-
olds for escalating care for SCIC.
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