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Abstract
Sickle cell anemia (SCA) is an autosomal recessive disorder caused by a mutation in beta globin gene. Hepatobiliary system is 
affected in 10-40% of patients with SCA and has a multifactorial etiology. The authors present a child with SCA and conjugated 
hyperbilirubinemia due to biliary obstruction. He underwent endoscopic retrograde cholangiopancreatography (ERCP) and 
biliary stenting, had complications of post sphincterotomy bleed, retroperitoneal hematoma and post laparoscopic cholecystec-
tomy sepsis with acute sickle hepatic crisis. He was managed successfully and is doing well on follow-up. Here authors discuss 
a stepwise approach in management of jaundice in a patient with SCA. Patients with SCA are prone to develop vaso-occlusive 
crisis (VOC) during periods of stress. VOC affects the liver as acute sickle hepatic crisis, acute hepatic sequestration or sickle cell 
intrahepatic cholestasis and is collectively termed as sickle cell hepatopathy. Hemolysis due to sickling results in cholelithiasis 
with its associated complications. These patients are vulnerable to viral hepatitis and hemochromatosis due to multiple blood 
transfusions. There may be a concomitant acute viral hepatitis, drug induced liver injury, Budd-Chiari syndrome or other chronic 
liver diseases. These conditions have considerable clinical overlap and may coexist, making the evaluation more challenging. 
Detailed history, examination and investigations are required for differentiation of etiology. Periods of stress must be tackled with 
proper hydration, oxygen supplementation, maintaining hemoglobin >10 g/dL, and a low hemoglobin S fraction. Patients with 
SCA and conjugated hyperbilirubinemia are “high-risk” and best managed by a multidisciplinary team. Preventive strategies like 
timely vaccinations, chelation, etc. must be practised.
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Introduction

Sickle cell anemia (SCA) is an autosomal recessive disorder 
caused by a mutation in the beta globin gene. Sickle cell 
disease (SCD) comprises of patients with SCA as well as 
other compound heterozygotes who have a sickle cell muta-
tion on one beta globin allele and another mutation such 
as beta thalassemia or Hemoglobin C (HbC) disease on 
the other. SCA patients usually present with unconjugated 

hyperbilirubinemia due to hemolysis. However, the hepato-
biliary system may be affected in upto ~40% cases, resulting 
in conjugated hyperbilirubinemia [1]. Liver related causes 
account for ~7% of all mortality in patients with SCD [2]. In 
this review authors will be highlighting a child of SCA with 
conjugated hyperbilirubinemia due to biliary obstruction and 
multiple complications who was managed successfully. The 
stepwise approach to evaluation and management of jaun-
dice in SCD will be discussed.

Case Report

A 13-y-old boy, a resident of Raipur, Chhattisgarh with no 
significant family history was diagnosed as a case of SCA 
in infancy. He was on hydroxyurea and maintained a hemo-
globin of 9-10 g/dL. There were no episodes suggestive of 
sickle cell crisis in the past. He presented to authors with 
1 mo history of conjugated hyperbilirubinemia. There was 
history of pain abdomen in the right upper quadrant at the 
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onset of jaundice which subsided later on. There was no 
history of pale stools, pruritus, fever or alternative medicine 
intake. There was no history of hepatic decompensation. On 
examination he had pallor, deep icterus and a soft non-tender 
hepatomegaly. The child was hemodynamically stable. The 
possibilities considered were choledocholithiasis, acute viral 
hepatitis or acute sickle hepatic crisis.

Basic workup of the patient is shown in Table 1. At 
admission, he had leukocytosis (29000/mm3, with 75% neu-
trophils) and mild anemia (9.4 g/dL). His liver function tests 
revealed deep jaundice (total/direct bilirubin- 55/32 mg/
dL), mild elevation of serum transaminases, normal alka-
line phosphatase (ALP) and gamma glutamyl transpeptidase 
(GGT). A normal GGT does not support the possibility of 
choledocholithiasis. Coagulation profile and renal functions 
were normal. Serum procalcitonin (PCT) was negative and 
blood culture sterile.

Ultrasound doppler of the abdomen revealed gall stones 
(GS) and dilated common bile duct (CBD, 13 mm) with no 
features of Budd-Chiari syndrome or chronic liver disease. 
Magnetic resonance cholangiopancreatography (MRCP) 
showed a segmental narrowing of the mid CBD over a length 
of 12 mm with mild proximal dilatation of the CBD and 
central intrahepatic biliary radical dilatation. However, no 
filling defect was identified in the CBD. Gall bladder was 
filled with multiple calculi largest measuring 10 mm in size. 
Acute viral markers were negative. Sequencing for Gilbert 
syndrome (UGT1A1 sequencing- TA7/7) was positive.

In view of deep jaundice, neutrophilic leukocytosis and 
abnormal biliary tree at imaging, a diagnosis of biliary 
obstruction (choledocholithiasis/ ischemic cholangiopathy) 

with possible cholangitis was considered. Antibiotics (piper-
acillin-tazobactum) were started and an endoscopic retro-
grade cholangiopancreatography (ERCP) was done.

At ERCP, the balloon occlusion cholangiogram showed 
a dilated proximal CBD (15 mm) with a small filling defect 
and no stricture. However, on balloon sweep only sludge and 
no stone was retrieved. A check cholangiogram revealed no 
filling defect. Endoscopic sphincterotomy (ES) was done 
and a 10 F X 7 cm double pig tail stent was placed into the 
right hepatic duct. There were no difficulties or apparent 
complications noticed during the procedure.

Twenty-four hours post ERCP, the child developed 
melena, postural hypotension and a significant drop in 
hemoglobin (9.4 g/dL to 6.4 g/dL). Blood transfusion was 
given. A side viewing endoscopy (SVE) showed oozing of 
blood from the apex of sphincterotomy site (Fig. 1). Adren-
aline injection (1:10000 dilution, in aliquots of 0.5-2 ml) 
and hemospray application was done and the bleed stopped. 
However, the child continued to have melena with further 
drop in hemoglobin to 5.6 g/dL. Computerised tomogra-
phy (CT) angiography of the abdomen revealed a doubt-
ful arterial blush in the wall of second part of duodenum 
(suspected pseudoaneurysm/site of active bleed). There was 
no evidence of perforation in the form of extraluminal air. 
Digital subtraction angiography (DSA) done after CTA for 
site of bleed did not identify any abnormality. In view of 
ongoing bleed, SVE was repeated, which showed continuing 
oozing from the sphincterotomy site. Hence a 10 mm, 6 cm 
long fully covered self-expanding metallic stent (FCSEMS, 
Wallflex, Boston Scientific) was placed. A check SVE done 
48 h later showed that there was no further bleed but a bulge 

Table 1   Investigations of the patient at admission, hospitalisation and follow-up

ALP Alkaline phosphatase, ALT Alanine aminotransferase, AST Aspartate aminotransferase, ERCP Endoscopic retrograde cholangiopancrea-
tography, GGT​ Gamma glutamyl transpeptidase, Hb Hemoglobin, INR International normalized ratio, LC Laparoscopic cholecystectomy, T/D 
Total/Direct, TLC Total leukocyte count
* Blood transfusion given
Normal values: TLC: 4000-11000/mm3, Platelet count: 150000-400000/mm3, 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

Investigation On admission At initial bleed 
post-ERCP

At time of 
hematoma

Pre LC after successful 
biliary drainage

Immediate postop Follow-up 
after LC

Hb (g/dL) 9.4 6.4* 8.5 9 6.8* 8.6
TLC (/mm3) 29000 30200 33900 12600 25300 11200
Platelet count (/mm3) 403000 339000 543000 484000 368000 371000
Bilirubin (T/D)
(mg/dL)

55/32 48.9/35.4 23.9/15.6 10.9/0.7 11.9/0.87 4.89

AST/ALT (IU/L) 131/49 156/49 259/112 37/21 69/144 28/24
ALP (IU/L) 238 56 281 194 293 136
GGT (IU/L) 17 17 - - - -
Albumin (g/dL) 3.7 2.9 2.39 4.4 3.3 3.4
INR 1.34 1.68 1.35 1.38 1.42 1.29
Creatinine (mg/dL) 0.4 0.5 0.5 0.5 0.4 0.5
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in the duodenum near the papilla was seen (?wall hema-
toma). There was no further drop in hemoglobin. The child 
remained well with no abdominal pain, fever or peritoneal 
signs of free perforation.

Two weeks later the child started having bilious vomit-
ing. CT abdomen (Fig. 2a) showed a large collection (5.1 
X 14.1 cm) with hyperdense contents tracking along the C 
loop of duodenum and causing mass effect. There was no 
perinephric air or extraluminal leak of oral contrast sug-
gestive of duodenal perforation. Hence, the possibility of 
a retroperitoneal or duodenal wall hematoma was consid-
ered. Percutaneous catheter drainage (PCD, size 10 F) of the 
collection was done which drained hemorrhagic fluid. The 
child improved (no vomiting or fever and bilirubin decreased 
from 55 to 20.7 mg/dL). PCD was removed after 2 wk, and 
the metallic stent in CBD was replaced by a double pig tail 
plastic (10 F, 5 cm) stent after 1 mo.

Laparoscopic cholecystectomy (LC) was done six months 
later. In the immediate post- operative period, he had high 
grade fever and a small septated collection in gall blad-
der fossa along with cellulitis at the laparoscopic port site 
(Fig. 2b). Abdominal sutures were removed, collection was 
drained and appropriate antibiotics were given. At this time 
child had a drop in hemoglobin to 6.5 g/dL and required 
three units of packed red blood cell transfusion. He recov-
ered within a week and continued to be asymptomatic.

Eighteen days post LC, the double pig tail stent was 
removed. He is asymptomatic over 16 mo of follow-up, and 
has had no further sickle cell crisis nor required any further 
transfusions (Table 1).

Discussion

Most patients with SCD (~90%) present with jaundice [3, 
4]. However, it is generally unconjugated hyperbilirubine-
mia secondary to hemolysis of the sickled red blood cells. 
Hepatobiliary involvement due to multiple etiologies result 
in conjugated hyperbilirubinemia. The stepwise evaluation 
and treatment of these cases is detailed in Fig. 3.

Fig. 1   Side viewing endoscopy showing oozing of blood from the 
apex of the sphincterotomy site and step-wise management of post 
endoscopic sphincterotomy bleed

Fig. 2   Contrast enhanced com-
puterised tomography of abdo-
men showing (a) a collection 
along the C loop of duodenum 
and compressing it (Red arrow). 
Metallic stent noted in common 
bile duct and (b) a collection in 
gall bladder fossa (Black arrow) 
and subcutaneous tissue after 
laparoscopic cholecystectomy



76	 Indian Journal of Pediatrics (January 2024) 91(1):73–80

1 3

Etiology of Conjugated Hyperbilirubinemia 
and Sickle Cell Hepatopathy

Sickle cell hepatopathy (SCH) encompasses the liver dis-
eases encountered in patients of SCD due to intrahepatic 
sickling. It includes acute sickle hepatic crisis, acute hepatic 
sequestration and sickle cell intrahepatic cholestasis [5]. 
SCH is precipitated by stress, infections, hypovolemia etc. 
In patients with SCD admitted with vaso-occlusive crisis, 
liver is reportedly affected in 10-39% of the cases [5, 6]. The 
degree of sickling increases from mild in acute sickle hepatic 
crisis to moderately-severe in acute hepatic sequestration and 

very-severe in sickle cell intrahepatic cholestasis. In the lat-
ter two forms of SCH there is sinusoidal dilatation while 
in sickle cell intrahepatic cholestasis there is also ischemia 
of the hepatocytes leading to liver failure. The differences 
between the three forms of SCH are detailed in Table 2 [7, 8].

Apart from SCH, there is an increased risk of transfusion 
related viral hepatitis or iron overload, hemolysis associated 
cholelithiasis and its complications, acute Budd-Chiari syn-
drome and ischemic cholangiopathy. In addition, acute viral 
hepatitis, drug-induced liver injury (DILI), tropical infec-
tions etc also occur in these patients, similar to the general 
population (Table 2 and Fig. 3).

Fig. 3   Approach to a case 
of sickle cell disease with 
jaundice. AIH Autoimmune 
hepatitis, ALF Acute liver fail-
ure, ALP Alkaline phosphatase, 
ALT Alanine aminotransferase, 
AST Aspartate aminotrans-
ferase, CBD Common bile 
duct, CECT Contrast enhanced 
computed tomography, DILI 
Drug-induced liver injury, 
ERCP Endoscopic retrograde 
cholangiopancreatography, EUS 
Endoscopic ultrasound, GGT​ 
Gamma glutamyl transpepti-
dase, IHBRD Intrahepatic 
biliary radicle dilatation, INR 
International normalized ratio, 
MRCP Magnetic resonance 
cholangiopancreatography, MRI 
Magnetic resonance imaging, 
PCT Procalcitonin, UDCA 
Ursodeoxycholic acid, ULN 
Upper limit of normal, USG 
Ultrasonography



77Indian Journal of Pediatrics (January 2024) 91(1):73–80	

1 3

As discussed previously the index patient had GS with 
biliary obstruction. However, due to very high bilirubin 
authors evaluated and confirmed the presence of concomi-
tant Gilbert syndrome in him. Gilbert syndrome is an auto-
somal recessive disorder caused by a mutation (increased 
dinucleotide repeats [TA]7 or [TA]8) in the promotor region 
of UGT1A1 which causes decreased production of the 
enzyme uridine diphosphoglucuronate-glucuronosyltrans-
ferase 1A1 that is required for bilirubin conjugation. Patients 
of SCD with concomitant Gilbert syndrome tend to have 
higher bilirubin levels and a greater prevalence of GS [9].

Cholelithiasis in Sickle Cell Disease

Hemolysis of the irreversibly sickled erythrocytes results in 
unconjugated hyperbilirubinemia. Unconjugated bilirubin 
precipitates on contact with calcium in the lumen of gall 
bladder and results in pigment stone formation. The preva-
lence of GS in SCD increases progressively with age: 14% 
at the age of 10 y, 36% at 15-18 y, 50% above 22 y of age 
and 70% above 30 y of age [10]. In addition, they are more 
likely to develop symptoms due to GS. In a study, 70% of 
the patients with SCD and incidentally detected cholelithi-
asis developed symptoms (biliary colic, acute cholecystitis 
and/or conjugated jaundice) after a median follow-up of 38 
(range: 12-80) mo [11].

Patients with SCD and GS are also at a higher risk of 
having choledocholithiasis than the general population with 
GS (18-30% vs. 5-15%) [12]. Patients with choledocholithi-
asis and cholangitis require antibiotics and ERCP for biliary 
drainage, as done in present case.

Sickle Cell Cholangiopathy (SCC)

SCC is an ischemic cholangiopathy where sickling of eryth-
rocytes in the end arteries of the bile ducts results in hypoxia 
of bile ducts, which leads to ischemia and stricturing of the 
bile ducts [7]. In a series of 616 children with SCD, 0.8% of 
them had features of SCC [1]. In another study of patients 
with SCD and conjugated hyperbilirubinemia, 24.6% of 
them had SCC [13]. Treatment of SCC includes ursodeoxy-
cholic acid, endoscopic dilatation of dominant strictures and 
liver transplantation in advanced cases [7, 14]. MRCP, endo-
scopic ultrasound (EUS) and ERCP will help in evaluation 
of these cases.

Complications of ERCP in SCD and Post 
Sphincterotomy Bleed

Biliary obstruction and cholangitis is a significant stress for 
patients with SCD and it can precipitate SCH and increase 
the risk of complications during interventions. The index 

Table 2   Comparison of clinical and investigative findings in different causes of acute conjugated hyperbilirubinemia in patients with sickle cell 
disease

ALF Acute liver failure, RUQ Right upper quadrant, ULN Upper limit of normal
* as part of prodrome
**  in cholestasis phase of AVH
a Mild drop: Settles with oxygenation and hydration and generally doesn’t require blood transfusion. Significant drop: >2 g/dL, requires simple/
exchange blood transfusion

Features Acute sickle hepatic 
crisis

Acute hepatic 
sequestration

Sickle cell intrahepatic 
cholestasis

Cholangitis Acute viral hepatitis

Fever + + + ++ -*
Jaundice + + ++ + +
RUQ pain + + + + -*
Pale stool - - - + -**
Prodrome - - - - +
Tender hepatomegaly + ++ ++ +/- +/-
Hemoglobin Mild dropa Significant dropa Significant dropa Normal Normal
Conjugated bilirubin <15 mg/dL <30 mg/dL >30 mg/dL Variable Variable
Transaminases Mild elevation,

<3 ULN
Mild elevation Moderate to severe elevation 

(>5-10 ULN)
Mild elevation Moderate to severe 

elevation (>5-10 
ULN)

Coagulopathy No +/- ++ +/- -
+ (If in ALF)

Treatment Hydration, oxygenation Simple/exchange 
blood transfusion

Exchange blood transfusion Antibiotics and 
biliary drain-
age

Supportive
± antivirals
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child had post-sphincterotomy bleed which first required 
adrenaline injection and hemospray followed by placement 
of FCSEMS to control the bleed.

Post endoscopic sphincterotomy (ES) bleed complicates 
0.3-9.6% of ERCP procedures [15]. Other complications 
being post ERCP pancreatitis (3.5-9.7%), cholangitis (0.5-
3%), bleeding (0.3-9.6%), duodenal perforation (0.08-0.6%) 
and sedation related events (upto 24.6%) [15].

The index child had delayed (occurs after the procedure 
is completed) and severe bleed as it resulted in prolonged 
hospitalisation (>10 d) including ICU stay (>1 d) [15]. 
Post-procedure at the time of bleed, authors noted that the 
child had mild coagulopathy (INR- 1.7), most likely due 
to sickle cell crisis precipitated by the stress of ERCP and 
acute cholangitis.

Stepwise management of post-ES bleed has been detailed 
in Fig. 1 [15]. Initial moderate-severe bleed and serum bili-
rubin >10 mg/dL are independent risk factors for rebleed 
[16]. Both of which were present in index patient. Although 
a sickle cell crisis can complicate the outcome of invasive 
procedures like ERCP, in a series of 240 ERCP procedures 
done in 224 patients, only 4 (1.7%) had mild post ES bleed 
and 8 (3.3%) had mild acute pancreatitis [13]. Hence, ERCP 
is safe if done only when indicated and by experts.

The index child also had a retroperitoneal hematoma 
which was symptomatic with bilious vomiting and required 
percutaneous drainage. The differentials being a retroperi-
toneal or a duodenal wall hematoma. These two entities are 
sometimes difficult to differentiate, especially when large 
as in present case. The absence of clinical and imaging 
evidence of perforation (extraluminal air or oral contrast), 
tracking of the hematoma along the C loop of the duodenum, 
and the timing of hematoma formation favour the possibility 
of duodenal wall hematoma. The duodenum is a likely loca-
tion for hematoma formation due to its fixed, retroperitoneal 
nature, rich submucosal arterial supply and formation of a 
closed loop between pylorus and ligament of Treitz. Trauma 
due to the endoscope or instruments can result in rupture of 
the vessels [17–19].

However, one cannot exclude totally the possibility of a 
small duodenal perforation which got sealed by the FCSEMS 
placed for the management of the post ES-bleed [20].

Fortunately, the management of both these conditions 
is similar and requires drainage (percutaneous or surgical) 
when symptomatic as was done in index patient [17, 18, 21].

Controversies in Management of Patients 
with Sickle Cell Disease

1.	 Laparoscopic cholecystectomy (Elective vs. emergent; 
Symptomatic vs. asymptomatic)

	   Although the index patient had symptomatic chole-
lithiasis which requires cholecystectomy, there is an 

ongoing debate whether to subject the asymptomatic GS 
patients to an elective cholecystectomy or wait for symp-
toms to develop and then perform the same. Elective LC 
may be preferred as the symptoms of biliary compli-
cations may overlap with that of vaso-occlusive crisis 
or a vaso-occlusive crisis may be triggered because of 
cholangitis, resulting in a more complicated situation. 
On the other hand, surgery in an asymptomatic patient 
is an additional stress and risks the development of a 
vaso-occlusive crisis.

	   Curro et al. found that patients of SCD undergoing LC 
when asymptomatic (n = 16) had a shorter post-operative 
stay (3 vs. 7.4 d, p = 0.001) and fewer complications 
(12.5% vs. 80%, p = 0.03) as compared to patients who 
were symptomatic (n = 10) at the time of LC [11]. Al-
Mulhim et al. also showed a higher need of conversion to 
open cholecystectomy (9.5% vs. 12%) and greater num-
ber of complications (0 vs. 18%) in symptomatic patients 
[22]. However, Muroni et al. found that although elective 
LC patients fared better, there was no significant differ-
ence in number of complications (11.5% vs. 22.5%), need 
for conversion to open cholecystectomy (2% vs. 10%) and 
duration of hospital stay (5.8 vs. 7.96 d, p = 0.56) among 
patients undergoing LC with incidentally detected GS 
(n = 52) vs. those with symptomatic GS (n = 51) [23].

	   Goodwin et al. (n = 191) compared sickle cell patients 
undergoing elective asymptomatic vs. elective sympto-
matic vs. emergent cholecystectomy and found that the 
length of hospital stay was lesser in patients undergoing 
elective cholecystectomy in asymptomatic patients (2.9 
vs. 4.5 vs. 7.2 d, p = 0.02) [24]. Al-Salem et al. (n = 87) 
compared LC with open cholecystectomy (OC) and found 
lower complication rate (7.7% vs. 22.9%) and hospital 
stay (4.5 vs. 7.5 d, p <0.001) in the LC group [25]. None 
of the studies have reported mortality due to surgery.

	   In view of these findings, most centres practice elec-
tive LC when GS are identified on screening even if 
asymptomatic.

2.	 Role of ERCP in patients with cholelithiasis with or 
without choledocholithiasis

	   In the era of OC, intraoperative cholangiogram (IOC) 
to look for CBD stones used to be done routinely. CBD 
exploration was done in patients with IOC suggestive 
of CBD stones. However, at present in the era of LC 
and easy availability of ERCP, IOC is used sparingly. 
Issa et al. had shown that among 242 ERCP procedures 
in patients with SCD, CBD stones were detected in 88 
(39.3%) including 18 (18.6%) cases with normal CBD 
on ultrasound and conjugated hyperbilirubinemia. 
Therefore, USG is not a good modality for evaluation 
of CBD stones in these cases [12, 13]. They opined that 
ERCP should be performed prior to cholecystectomy 
if the patient with SCD has CBD stones on imaging, 
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complications like acute cholangitis or pancreatitis, deep 
jaundice (bilirubin >50 mg/L) or elevated alkaline phos-
phatase. In patients of SCD with cholelithiasis and con-
jugated hyperbilirubinemia, it may be better to perform 
an MRCP or EUS to identify CBD stones [12, 13]. This 
will help to better select patients for ERCP and decrease 
the rate of negative ERCP.

	   Post LC, the index child developed a significant fall in 
hemoglobin along with a collection in gall bladder fossa 
and port site cellulitis. Even though there was no docu-
mented conjugated hyperbilirubinemia, a significant fall 
in hemoglobin is likely due to sickle cell crisis due to the 
stress of surgery and infection.

	   The present patient highlights two important aspects 
of managing children with SCD and jaundice. One is 
that these patients are prone to unexpected complica-
tions and need a multidisciplinary team of interventional 
radiologist, endoscopist, surgeon and hepatologist for 
a good outcome. Second that these patients may have 
multiple factors contributing to the conjugated hyper-
bilirubinemia at the same time which are difficult to dif-
ferentiate like biliary obstruction causing infection and 
also precipitating SCH. This calls for extreme vigilance 
while managing these “high-risk” individuals.

Preventive Strategies for Patients with Sickle Cell 
Disease

Patients with SCD encounter transfusion related viral hepa-
titis (hepatitis B and C) or iron overload. Regular screening 
for hepatitis B, C, HIV and signs of iron overload (serum 
ferritin, MRI liver and heart in cases with suspected iron-
overload) must be done [26–28]. Hepatitis A and B vaccine 
should be given. As patients are at risk of auto-splenectomy 
they must be vaccinated against capsulated organisms (Pneu-
mococcus, meningococcus and Haemophilus influenza B) 
and influenza (yearly vaccine). Iron overload can occur even 
in transfusion independent patients as they undergo continu-
ous hemolysis. Adequate chelation must be offered as and 
when required.

These patients need screening for GS, and elective chol-
ecystectomy before development of GS related compli-
cations. Invasive procedures like liver biopsy should be 
avoided as much as possible, especially in emergency set-
ting. A study reported a mortality of 28% and hemorrhagic 
complications in 36% after liver biopsy. These patients 
were in sickle cell crisis at the time of biopsy which pre-
disposed them to an adverse outcome [29].

To prevent sickle cell crisis, a HbS of at least <50% 
and preferably <30% and Hb >10 g/dL should be main-
tained by use of hydroxyurea, packed red cell transfusion 
or exchange transfusion [8, 11, 30]. Stressful conditions/

infections should be avoided and if present, treated 
urgently by hydration, antipyretics and antibiotics.

The patients and parents need to be educated about 
their disease, need of regular follow-up and urgent medi-
cal attention during illness.

In conclusion, hepatobiliary involvement is an impor-
tant problem in patients with SCD with a multifactorial 
etiology. Targeted step-wise management by experts 
results in a good outcome.
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