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Abstract

Background Sickle hepatopathy is the hepatobiliary dysfunction associated with sickle cell disease. It has a varied
spectrum ranging from asymptomatic transaminasemia to gallstones or fulminant liver failure. Hepatobiliary mani-
festations may be the initial presentation in children with undiagnosed sickle cell disease as seen in our three index
cases. This may mimic a primary liver disease, delaying definite diagnosis and management.

Case presentation We describe three cases. The first case was a 9-year-old girl child with cholecystitis with choledo-
cholithiasis, the second case was a 15-year-old boy with acute hepatitis of unidentified aetiology, and the third case
was a 3-month-old infant with neonatal cholestasis in absence of common structural or metabolic cause. All three
cases had underlying haemolytic anaemia with splenomegaly and belonged to the sickle belt of the region. The final
diagnosis in all three index cases was sickle cell disease with hepatopathy.

Conclusion The clinical syndrome of hepatitis or cholestasis with or without cholangitis in the background of sple-

crisis, Sickle cell cholangiopathy, Case report

nomegaly and haemolytic anaemia should prompt screening for sickle cell disease.
Keywords Sickle cell hepatopathy, Choledocholithiasis, Acute sickle intrahepatic cholestasis, Acute hepatic sickle

Background

Sickle cell disease (SCD) or homozygous sickle cell anae-
mia is an autosomal recessive haemoglobinopathy char-
acterized by pathological haemoglobin S (HbSS). Among
South Asian nations, India has the highest prevalence
of SCD [1]. A spatial epidemiological study by Hock-
ham et al. showed the highest predicted frequency of the
sickle cell allele occurred in up to about 10% population
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of central India extending from south-eastern Gujarat
to south-western Odisha [2]. The hallmark pathophysi-
ology in SCD is the hypoxemia-induced polymerization
of HbSS containing red blood cells, leading to intravas-
cular sickling, vaso-occlusive crisis, and ischemic damage
to the affected organ. SCD leads to a chronic debilitating
illness with multiorgan involvement of variable severity,
with mortality as high as 50-80% in under five children
with SCD in resource-limited nations [1, 3].

Sickle cell hepatopathy (SCH) is a spectrum of hepato-
biliary manifestations in SCD patients. The presentations
range from asymptomatic mild transaminasemia to overt
liver failure secondary to the intrahepatic cholestatic
sickle crisis. The incidence of SCH is as high as 37% in
children with sickle cell disease, gallstones being the most
common manifestation [4]. There are recommendations
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for early screening and management guidelines for SCH
to improve the outcomes of such patients [5]. However,
in the absence of universal screening for SCD, the initial
age and presentation remain uncertain, and SCH may
manifest as the first symptom of SCD. In this review,
we will detail three paediatric cases presenting with a
hepatobiliary complaint mimicking a primary liver dis-
ease and were diagnosed with sickle cell anaemia with
hepatopathy.

Case presentation

Case 1

A 9-year-old girl child belonging to the Kalahandi district
of Odisha State presented with complaints of recurrent
abdominal pain for 2 months. The pain had worsened in
the last 2 weeks. The child was haemodynamically stable
on clinical evaluation with epigastric tenderness, pallor,
and mild icterus with firm spleno-hepatomegaly. Ultra-
sound of the abdomen with Doppler revealed a partially
distended gall bladder with few calculi noted in the gall
bladder neck region (largest 1.3 cm). There was common
bile duct dilatation of 13 mm with distal CBD showing
a calculus of 7-9 mm, including mild central intrahe-
patic biliary radicle dilatation with an enlarged spleen,
which was confirmed on magnetic resonance cholangio-
pancreatography (MRCP). A diagnosis of cholelithiasis
with choledocholithiasis was made. Laboratory findings
revealed moderate anaemia (Hb 7.7 gm/dL) with reticu-
locytosis. Liver function showed mild conjugated hyper-
bilirubinemia (total bilirubin 2.4 mg/dL) with mild
transaminasemia (80/42 IU/L) with preserved synthetic
function (INR 1.28). A cause for underlying haemolysis
was sought, and haemoglobin high-performance liquid
chromatography (HPLC) showed an elevated HbS frac-
tion of 69%, confirming sickle cell anaemia with migrated
cholelithiasis. Endoscopic retrograde cholangiopancrea-
tography (ERCP) was performed; however, because of the
presence of stricture, biliary cannulation failed. The child
had mild pancreatitis post-procedure, which improved
with conservative management. She was discharged with
a diagnosis of SCD with cholelithiasis with cholangiopa-
thy and advised for ursodeoxycholic acid. We obtained
a paediatric haematology consultation for chelation
therapy and paediatric surgery consultation for interval
cholecystectomy prior to discharge and were advised to
follow up.

Case 2

A 15-year-old male child resident of Rayagada, Odisha,
presented with the first episode of jaundice, accompanied
by high-coloured urine, abdominal pain, and prodro-
mal symptoms of 2 weeks’ duration. However, there was
no history of pale stools, pruritus, or other cholestatic
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features. The child had a history of red blood cell trans-
fusion 6 months before at a local hospital. There was a
history of the father’s death because of alcohol-related
liver disease. Clinical examination revealed icterus, pal-
lor tender hepatomegaly with firm splenomegaly. The
initial clinical suspicion inclined towards acute hepatitis
with an infective aetiology with underlying haemolytic
anaemia. Other considerations included were primary
liver diseases such as Wilson’s disease with intravascular
haemolysis or autoimmune liver disease with Coomb’s
positive haemolysis. Laboratory results indicated mod-
erate anaemia (Hb 6.1 mg/dL), cholestatic jaundice
(total bilirubin 7.5 mg/dL), elevated transaminase levels
(239/190 IU/L), and vitamin K-correctable coagulopa-
thy (2.3=>1.24). Viral panels, including hepatitis A, E,
and B, came negative. Glucose 6 phosphate dehydroge-
nase (G6PD) levels were normal, the Direct Coombs Test
came negative, and there was no evidence of intravascu-
lar haemolysis. Serum ceruloplasmin levels were in nor-
mal range, and autoimmune markers were negative. Hb
HPLC showed a high HbS fraction of 51%, indicative of
homozygous sickle cell disease. Abdominal sonography
with Doppler revealed hepatosplenomegaly with right
lobe atrophy, altered hepatic echotexture, and a normal
biliary tract, portal veins, and hepatic veins. A final diag-
nosis of SCD with a mild acute sickle hepatic crisis was
made. The child was managed with supportive care, and
the symptoms improved. The child is on hydroxyurea
supplementation, received pneumococcal vaccination,
and is in follow-up under paediatric haematology.

Case 3

A 3-month-old male infant from Berhampur presented
with jaundice of 1 month accompanied by intermittent
pale stools. The child, born of a third-degree consanguin-
eous marriage, had a history of neonatal hyperbilirubine-
mia requiring 48 h of phototherapy. There was significant
pallor, mild jaundice, and diaper staining of urine with
pale stools with hepatosplenomegaly. An infantile chol-
estasis with elevated GGT (299) was initially considered.
Biliary atresia seemed less likely due to a well-sized gall
bladder (23 mm) with good contractility on sonography
and excretory hepatobiliary iminodiacetic acid (HIDA)
scan. Furthermore, there was absence of sludge or stones
in the biliary tract. However, the presence of significant
anaemia (Hb 4.2 mg/dL), leucocytosis (TLC 31,410/
mm?), high reticulocytosis (4.2%), elongated RBCs, and
target cells and mixed hyperbilirubinemia (total/direct
bilirubin 19/6.7) prompted a comprehensive evaluation
for underlying haemolysis. Other supportive investiga-
tions revealed high LDH (584 IU/L), with hyperferritine-
mia (2770 ng/ml). G6PD levels and the Direct Coombs
test returned negative. Screening for genetic/metabolic
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causes of cholestasis revealed normal coagulogram
(INR 1.3), serum lactate (2.1), creatinine kinase levels
(95 IU/L), and mildly elevated alphafetoprotein values
(1210 IU) with normal eye, spine, and cardiac evalua-
tion for Alagille’s syndrome. Sepsis screen was negative
(CRP 3.98 mg/L) with negative blood and urine culture
and normal thyroid profile. The Hb HPLC of the infant
revealed an HbS percentage of 48%, with parental HPLC
showing sickle cell trait confirming SCD in the child. The
case was labelled as transient infantile cholestasis associ-
ated with SCD. Subsequently, the child required a packed
red blood cell transfusion. Supportive care in the form of
ursodeoxycholic acid and vitamin supplements was con-
tinued and immunization including pneumococcal vacci-
nation and antibiotic prophylaxis was given. The child is
in follow-up at Pediatric Hematology OPD. Parents were
counselled for genetic testing for disease confirmation
and repeat HPLC of the child at 1 year of age.

In all three index cases, parents were carriers and unaf-
fected; however, they resided in the sickle belt of Odisha.
The detailed reference of blood investigations is provided
in Table 1.

Discussion

Sickle cell disease often presents with mild unconjugated
hyperbilirubinemia with isolated elevation of aspar-
tate aminotransferase due to underlying haemolysis and
ineffective erythropoiesis. However, conjugated hyper-
bilirubinemia and elevated alanine aminotransferase are
specific to hepatobiliary pathology. These manifestations,

Table 1 Laboratory investigations of the three SCH cases at
admission

Investigations Case 1 Case 2 Case 3
Hb (g/L) 7.7 6.1 42

TLC (/mm?) 4130 3100 31,410
Platelet count (/mm?) 217,000 123,000 239,000
Bilirubin (T/D) (mg/dL) 24/2.1 7.5/3.5 19/6.7
AST/ALT (IU/L) 80/42/177 239/190 200/39/1770
ALP/GGT (IU/L) 177/321 296/56 1770/299
Albumin (g/dL) 4.05 33 32

INR 1.28 124 132
Creatinine (mg/dL) 044 0.38 0.38
Corrected retic count 7.29% 3.54% 4.23%
Sickling test Positive - Positive

S window (HPLC) % 69.2% 51.5% 48%

ALP alkaline phosphatase, ALT alanine aminotransferase, AST aspartate
aminotransferase, GGT gamma-glutamyl transpeptidase, Hb haemoglobin, HPLC
high-performance liquid chromatography, INR international normalized ratio,
T/C total/conjugated, TLC total leucocyte count

Normal range: Hb= > 11 g/L, TLC =4000-11000/mm?, platelet = 150,000~
400,000/mm?, bilirubin=0.1-1.3 mg/dL, AST=5-40 IU/L, ALT=5-40 IU/L,
ALP=35-150 IU/L, GGT = 13-86 IU/L, creatinine =0.5-1.6 mg/dL
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ranging from gallstones to fulminant hepatic failure, have
been grouped under sickle cell hepatopathy.

The etiopathogenesis of sickle cell hepatopathy (SCH)
is multifactorial. First, this encompasses sickled red
blood cells in liver sinusoids or end arteries of bile ducts,
resulting in ischemic damage to the centrilobular region
of the liver parenchyma or to the bile ducts, respectively.
Secondly, it involves iron overload and secondary haemo-
chromatosis or the development of pigment gallstones
due to ongoing haemolysis, ineffective haematopoiesis,
and repeated blood transfusions. Thirdly, there is a risk
of infective hepatitis or transfusion-related infections.
Lastly, drug toxicity may occur due to chelation therapy
or the trial of alternative medications [6].

The most typical presentation of SCH involves biliary
complications that range from gallstones or sludge to
cholangiopathy and biliary cirrhosis [7]. Cholelithiasis is
the most prevalent SCH, with an overall prevalence of
25% (95% confidence interval 19.4-32%) [8]. These are
either detected on USG as a part of regular screening of
patients of SCD or may manifest with abdominal pain, as
detailed by Soo et al. The most extensive paediatric series
reported the detection of cholelithiasis in 58% of SCD (90
out of 156 cases) [4]. These gallstones can migrate and
lead to complications like choledocholithiasis, cholangi-
tis, or pancreatitis, presenting with jaundice, fever, and
severe pain [9]. While the presentation with a gallstone
is not uncommon in SCD, evidence of associated scle-
rosing cholangitis as the initial presentation of SCD may
be rare and can mimic a primary hepatobiliary aetiology
[10]. The management involves confirming the migration
of stones or cholangiopathy through magnetic resonance
cholangiopancreatography (MRCP). Treatment includes
supplementation with ursodeoxycholic acid and endo-
scopic retrograde cholangiopancreatography (ERCP).
For symptomatic calculus cholecystitis, laparoscopic
cholecystectomy is recommended. Nevertheless, there
are no clear recommendations on incidentally detected
gallstones [11]. This presentation closely mimics our first
case, emphasizing the presentation of SCD with gallstone
disease with cholangiopathy.

The hepatic complications of SCH are mild hepatic cri-
sis, moderate sequestration, and fulminant cholestasis.
This presentation is similar to our second case, where it
presented with right upper quadrant pain, tender hepa-
tomegaly, and jaundice (bilirubin levels within 15 mg/
dl) with moderate transaminasemia. In the sizeable sin-
gle-centre data, the acute hepatic crisis was seen in 27
(4.1%) children with SCH [4]. This crisis was seen in con-
comitance with other SCD complications in 14/27 (51%).
Other manifestations of sickle crisis have been referred
to as severe, including hepatic sequestration (moderate
crisis) and severe acute sickle intrahepatic cholestatic
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disease [11]. Hepatic sequestration results from the active
sequestration of sickled RBCs in hepatic sinusoids, caus-
ing massive liver enlargement with a concurrent drop in
haemoglobin levels. Whereas in the acute sickle intrahe-
patic cholestatic variant, the presentation is severe with
marked hyperbilirubinemia (more than 30 mg/dl) and
transaminasemia (above 1000 IU/L) with uncorrectable
coagulopathy mimicking acute liver failure [7].

The presentation of an acute hepatic sickle crisis in
undiagnosed SCD closely mimics acute hepatitis. Con-
ventional workup for acute hepatitis, including viral
markers and autoimmune markers, yields negative
results in these cases. However, including serum ferritin
levels in routine assessments may show elevation. This
elevation is often assumed due to hepatic inflammation
rather than including SCD in the differential diagnosis.
The next step in the workup involves a percutaneous liver
biopsy. However, performing a biopsy in SCD-associated
hepatic crises is fraught with complications, such as the
progression to a severe crisis [12, 13]. There is no specific
treatment for SCH, but hydroxyurea, an FDA-approved
oral medication for SCD, also works for hepatopathy by
halting further progression. In the case of an acute cri-
sis, supportive management is essential, involving blood
transfusion or exchange transfusion. The target strategy
is maintaining an HbS fraction of less than 20 to 30% [5].

In SCD, newborns have persistent unconjugated hyper-
bilirubinemia; however, cholestasis is rare. We present
our third case with infantile cholestasis. The exact preva-
lence of transient cholestasis in SCD is unknown. Tran-
sient cholestasis may be due to slipped stones, sludge, or
inspissated bile; the radiological confirmation may not
always be possible. Another possibility is intrahepatic cri-
sis or sepsis which can cause liver dysfunction. The high
leucocyte counts as in our case could be due to infec-
tions or ongoing haemolysis with nucleated RBCs falsely
elevating the leucocyte count. Miller et al. had found the
three manifestations of dactylitis, severe anaemia, and
leucocytosis in the first 2 years of life to predict the pos-
sibility of severe sickle cell disease later in life [14]. The
diagnosis in such young infants is challenging because
of the persistence of HbF and may require screening
HPLC for the carrier status in parents or a genetic study
to confirm SCD. Treatment in the form of supportive
care results in the resolution of the transient cholestasis.
Pneumococcal vaccination and oral antibiotic prophy-
laxis are given as preventive therapy [4].

While evaluating such cases with cholestatic jaundice
and haemolysis, clinicians often face difficulty in diagnos-
ing sickle cell disease-related hepatopathy, especially in
the absence of universal birth screening for haemoglobi-
nopathy. In endemic areas with an increased prevalence
of SCD, it may not be uncommon for children to present
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with SCH as their initial manifestation. Clinicians should
always maintain a high index of suspicion when a child
presents with elevated conjugated bilirubin with haemol-
ysis and consider HPLC testing for haemoglobinopathy/
SCD. Early diagnosis will prevent further progression,
reducing the risk of severe morbidities and mortality
associated with SCH.

Conclusion

The three cases reflect the significance of considering
SCD in the differential diagnosis of liver diseases with
haemolysis, especially in regions with a high prevalence
of SCD. Without universal newborn screening for hae-
moglobinopathy, SCD can initially present with hepatop-
athy. The endemicity, family history, and evidence of
haemolysis in a jaundiced patient should be strong evi-
dence for a clinician to work up for SCD.
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