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Introduction

Background: Sickle cell disease (SCD) may affect the hepatobiliary system
at different ages in different ways. The liver may be affected by
intrasinusoidal sickling, vaso-occlusion, intrahepatic cholestasis, iron
overload and viral hepatitis. The biliary tree could be affected by gallstones,
biliary sludge, and obstruction.

Objective: The aim of this study was to identify the frequency and outcome
of hepatobiliary disorders in adult patients with homozygous SCD.

Methods: In this prospective screening study we evaluated the demographic,
clinical, laboratory, radiologic and histopathologic data concerning hepatic
and biliary disorders with emphasis on the related complications and
mortality, in 118 adult Saudi patients with homozygous SCD, over three
years of follow up, in Yanbu, Saudi Arabia.

Results: The mean age of all participants was 27.9 £+ 9.0 (18-46) years and
55.9% were males. Hepatobiliary disorders were discovered in 90.7% of
patients, including acute conditions like, hepatic crisis (9.3%), acute calcular
cholecystitis (7.6%) and acute sickle cell hepatopathy (5.9%), and chronic
conditions like, hepatomegaly (61.9%), asymptomatic cholelithiasis (33.9%),
hepatic iron overload (31.4%), as well as viral hepatitis C (16.9%) and B
(11.0%). Intrasinusoidal sickling and Kupffer cell hyperplasia were
consistently seen in all liver biopsies (n=25), denoting a degree of vascular
process. There were 11 cholecystectomies (9.3%), seven cases with hepatic
dysfunction (5.9%), one mortality (0.8%) due to acute severe sickle
hepatopathy, and un otherwise uncomplicated clinical course in most cases.

Conclusion: Hepatobiliary disorders are common in adult homozygous SCD
patients and often have a benign disease course

Copy Right, 1JAR, 2014,. All rights reserved

Sickle cell disease (SCD) is an inherited chronic hematological disorder in which there is an abnormality in the
amino acid sequence of the B-globin chain responsible for production of hemoglobin S (HbS). It is characterized by
chronic hemolytic anemia and vaso-occlusive events that may cause multiple organs infarctions and damage [1].
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Patients who are homozygous for this mutation (SS) have the full blown picture of the disease with a wide range of
manifestations and complications as pain syndromes, hematological, musculoskeletal, pulmonary, hepatobiliary and
other disorders. Whereas, those with heterozygous genotypes tend to have a mild form of the disease [2].

Disorders of the liver and biliary system in SCD patients are common and multifactorial. These may result primarily
from chronic hemolysis (e.g. pigmented gallstones and choledocholithiasis) and intrasinusoidal sickling of red blood
cells (RBCs) (e.g. hepatic crisis and sickle cell hepatopathy), or they may be secondary to treatment with repeated
blood transfusion (e.g. hemosiderosis and viral hepatitis) [3-5]. The spectrum of hepatobiliary disorders in adults
with SCD includes in addition, asymptomatic hepatomegaly, asymptomatic elevation of liver enzymes, as well as
some rare complications or associations to SCD e.g. hepatic infarction, liver abscess, and biloma, autoimmune
hepatitis, Budd-Chiari syndrome and hyperammonemia due to zinc deficiency [2,5-6].

Sickle cell hepatopathy is a relatively uncommon primary complication of homozygous SCD, not explained by
hemolysis, hepatic sequestration, extrahepatic obstruction or viral hepatitis, but instead results from intrasinusoidal
sickling and vascular stasis with subsequent hypoxic injury to the liver parenchyma and intrahepatic cholestasis [7].

The reported prevalence of homozygous SCD at different areas in Saudi Arabia, ranges from 0.24% to 2.6% [8-11].
However, no estimations of the rates and outcomes of hepatobiliary disorders related to SCD in Saudi adult patients
are available, and only a scanty number of limited case series involving other populations are available [3-4,6].
Given the complexity of differential diagnosis of abnormal liver functions in SCD patients and the challenge facing
physicians to recognize the life-threatening conditions from the more frequent mild syndromes [4], we conducted
this study to identify the spectrum and frequency of hepatobiliary disorders and their related outcomes in Saudi adult
homozygous SCD patients in Yanbu, a city in the western province of Saudi Arabia.

METHODS

Selection of Patients:

In this prospective screening study, we evaluated 118 Saudi adult homozygous SCD patients (mean age:27.9+9.0,
males:55.9%), who had been diagnosed and managed in Royal Commission Medical Center (RCMC), Yanbu, Saudi
Avrabia, over a follow up period from June 2011 till June 2014. Demographic features, clinical findings pointing to
suspected hepatobiliary disorders and confirmatory tests were recorded. In addition, we reported the outcomes
including self limitation and full recovery, hepatic dysfunction, chronicity, recurrence after initial recovery, need for
surgery or other interventions like endoscopic retrograde cholangio-pancreatography (ERCP), and mortality. SCD in
children was beyond the scope of the study, and otherwise, there were no exclusion criteria. The study was approved
from the ethical committee of RCMC, and an informed written consent was obtained from each patient.

Clinical presentations and confirmatory tests of hepatobiliary disorders: according to previously defined

criteria [2,5].

e Acute right upper quadrant pain syndromes refer to acute abdominal pain in sickle cell patients associated with
symptoms of hepatobiliary diseases. These are differentiated from skeletal pains of SCD by the new onset,
localization of pain, accompanying nausea and vomiting as well as more jaundice than usual. These include:

- Biliary disease: Increasing nausea and vomiting, colicky nature of pain, positive Murphy’s sign, total
serum bilirubin exceeding 4 mg/dl and elevated alkaline phosphatase point to gallbladder and biliary
disease to be confirmed by abdominal ultrasound. Direct hyperbilirubinemia rather than bile duct
dilatation is typical for the usually low-grade biliary obstruction caused by the classically small
pigment stones.

- Hepatic crisis: Right upper quadrant fullness with dull pains, tender hepatomegaly and elevation of
serum alanine aminotransferase (ALT) similar to or more than serum aspartate aminotransferase (AST)
(usually less than 300 IU/liter) point to hepatic crisis, in which, serum bilirubin levels decrease to prior
values in about two weeks, as well, elevation of ALT starts to decrease after a few days and return to
prior values in about three months [2,12].

- Acute Sickle cell hepatopathy (intrahepatic cholestasis): It is characterized by marked direct
hyperbilirubinemia (usually total bilirubin >13 mg/dL) and nearly normal or mildly elevated liver
transaminases. The disease has a mild self limited form with a bilirubin level < 30 mg/dl, and a severe
form that represents a life threatening acute liver cell failure (LCF), characterized by severe
coagulopathy, encephalopathy and deep jaundice with a bilirubin level > 30 mg/dl and sometimes
exceeding 80 mg/dl [7].

1099



ISSN 2320-5407 International Journal of Advanced Research (2014), Volume 2, Issue 11, 1098-1108

- Hepatic infarction that is diagnosed by abdominal ultrasonography and computerized tomography
(CT).

e  Other rare acute complications that are either diagnosed by ultrasonography and CT e.g. liver abscess, biloma
and Budd-Chiari syndrome, or diagnosed biochemically e.g. hyperammonemia due to zinc deficiency.

e Chronic Sickle cell hepatopathy, results from progression of either mild or severe acute forms, with persistent or
recurrent extreme hyperbilirubinemia. Sickle cell hepatopathy is confirmed by histopathologic findings, on
examination of liver biopsy, including ischemic cholangiopathy, strictures of intrahepatic biliary radicals,
cannalicular dilatation and less specifically sinusoidal dilatation, Kupffer cell hyperplasia, erythrophagocytosis,
focal necrosis, portal fibrosis, and micronodular cirrhosis [7,13].

e  Other concomitant chronic hepatic diseases that may progress to liver cirrhosis.

- Viral hepatitis is diagnosed serologically.
- Hemosiderosis (iron overload) is diagnosed biochemically if serum ferritin level is >1000 ng/ml, with
or without histopathologic confirmation.
- Autoimmune hepatitis is rare and can be diagnosed by detection of specific antibodies.
e Asymptomatic hepatomegaly.
e Asymptomatic persistent elevation of hepatic transaminases.

Methods of Laboratory evaluations

e Sickle cell disease was diagnosed by:
I — Hemoglobin electrophoresis: Capillary electrophoresis was done using the Minicap instrument (Sebia,
USA). The principle of this technique is separation of different hemoglobins in very narrow capillary tubes
filled with electrolyte solution in presence of high voltage and tight temperature control which allows fast
analysis and excellent resolution. Ethylenediamine-tetraacetic acid (EDTA) blood was centrifuged at 5000 rpm
for 5 minutes, the overlying plasma was removed and the packed RBCs were vortexed for 5 seconds. After the
sample (packed RBCs) was loaded into the Minicap instrument, electrophoresis was performed in alkaline
buffer (pH 9.4) and separation was done by solution pH and endosmosis. The hemoglobins were measured by
the instrument at 415 nm wavelength. Electrophoretograms were recorded with the location of specific
hemoglobins in specific zones [14].
Il — Sickling test: One drop of EDTA blood was added to 5 drops of freshly prepared reducing agent formed of
2 volumes of sodium dithionate and 3 volumes of disodium hydrogen phosphate on a slide with a cover glass
then examined microscopically. In case of SCD, sickling of RBCs occurs almost immediately.

e  Other laboratory tests:
Liver function tests [bilirubin, aloumin, ALT, AST & alkaline phosphatase (ALP)] were assessed using Cobas
Integra 400 chemistry autoanalyzer (Roche Diagnostics). Prothrombin time was estimated using BFT Il
Analyzer (Siemens) and results were expressed as international normalized ratio (INR). Serum ferritin was
estimated using the VIDAS system (bioMérieux, France) by enzyme linked fluorescent assay (ELFA)
technique. The principle of the assay is one-step enzyme immunoassay sandwich method with a final
fluorescent detection. Complete blood count (CBC) was performed using automated blood counter (Sysmex
N21), and reticulocytic count was done using brilliant cresyl blue reagent. Hepatitis B surface antigen (HBs Ag)
and Hepatitis C antibodies (HCV Ab) were detected by Cobas e 411 immunoassay analyzer (Roche
Diagnostics), the principle is electro-chemiluminescence immunoassay (ECLIA). Polymerase chain reaction
(PCR) was applied to patients with positive results. Antinuclear antibody (ANA), Anti-smooth muscle antibody
(ASMA) and Anti-liver-kidney microsomal antibody - type 1 (anti-LKM-1) were detected by Indirect
Immunofluorescence, for diagnosis of autoimmune hepatitis.

Histopathologic examination of liver biopsies

Liver biopsies were obtained from 25 patients with one or more of: unexplained hepatomegaly and persistently
elevated liver enzymes, positive HCV serology, abdominal surgery (cholecystectomy, or splenectomy) during the
study period. Biopsies were taken either intraoperative (15 cases) or as percutaneous technique (10 cases), after
getting informed consent. Biopsy specimens were fixed in 10% formaldehyde solution, embedded in paraffin, and
read by the same single pathologist. Histopathological sections were stained with Hematoxylin-eosin, van Gieson,
Gomori’s trichrome, periodic acid-Schiff, Prussian blue and Gomori’s silver stains. Degree of hemosiderosis was
evaluated according to the deposition of hemosiderin in the Kupffer cells and hepatocytes and reported as mild,
moderate or severe. Chronic hepatitis was evaluated by the modified histological activity index [15].

Statistical analysis
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Statistical analysis was done by using SPSS (Statistical Package for Social Science) version 19. The data were
presented in the form of means and standard deviation, or in the form of numbers and percentages. Data were tested
using the proper tests, including student’s t-test, one way ANOVA and Chi-Square. Statistical significance was set at
p<0.05.

RESULTS

The demographic and clinical criteria of all participating adult homozygous SCD patients (n=118) were shown in
table (1). The mean age was 27.949.0 years and 55.9% were males. Mean number of transfused units of blood / year
was 10.9+5.4. Table (2) shows the percentages of cases with abnormal liver function tests and positive markers for
viral and autoimmune hepatitis. In addition, table (2) showed the mean values of hemoglobin concentration (8.73 £
2.48 g/dl), reticulocytic count (6.48 + 3.59 %) and serum ferritin (391.7+ 304.5 ng/ml).

As shown in table (3), abdominal ultrasound revealed hepatomegaly and features suggestive of liver cirrhosis
(irregular surface, coarse echo texture + small size) in 61.9% and 7.6% of patients, respectively. Gall bladder was
surgically removed in 9.3% of patients. Gallstones were detected in 41.5% of the study population, with signs of
inflammation in nine patients and choledocholithiasis in four patients.

Table 1. Demographic and Clinical criteria of all patients
No. (%) or

Criteria mean=SD (range)
Sex
Male 66 (55.9%)
Female 52 (44.1%)

27.9 + 9.0 (18-46)
18.9 + 2.6 (16-24)

Age (meanzSD, range) years
BMI (mean£SD, range)

Jaundice 58 (49.2%)
Encephalopathy 4 (3.4%)
Units of blood transfusion (no./year) 10.9+5.4
<10 54 (45.8%)
10-19 56 (47.5%)
>20 8 (6.8%)
Comorbidities
Diabetes mellitus (DM) 3(2.5)

Table 2. Laboratory values of all patients

No. (%) or

Criteria

meanzSD (range
Abnormal liver function tests

TALT (>2 folds) 36 (30.5%)
TAST (32 folds) 53 (44.929%)
TALP (>2 folds) 50 (42.73%)

1Total bilirubin (>2 mg/dl)
1Direct bilirubin (>50% of total)
1INR (>1)

| Albumin (< 3 g/dl)

Hemoglobin (meanzSD, range) g/dl

Reticulocyte % (mean+SD, range)

Serum ferritin (mean= 391.7+ 304.5 ng/ml)
Normal: <300 ng/ml in male, <150 ng/ml in females
Above normal: up to 1000 ng/ml
High: > 1000 ng/ml

HBs Ag: positive

HCV Ab: positive

ANA: positive

ASMA: positive

Anti—-LKM-1: positive

68 (57.6%)

31 (26.3%)

7 (5.9%)

1 (0.8%)

8.73 + 2.48 (6-11)
6.48 + 3.59 (2.5-12)
1in 70 (59.3%)
48 (40.7%)

33 (28.0%)

37 (31.4%)

13 (11.0%)

20 (16.9%)

1 (0.8%)

1 (0.8%)

1 (0.8%)
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Table 3. Ultrasonographic criteria of all patients.

Criteria No. (%
Hepatomegaly 73 (61.9%)
Cirrhotic pattern 9 (7.6%)
Cholelithiasis 49 (41.5%)
Choledocholithiasis 4 (3.4%)
Gallbladder sludge 15 (12.7%)
Cholecystectomy 11 (9.3%)

The principal histopathologic findings in all liver biopsies (n=25) were shown in table (4). Vascular lesions were
found in all biopsied cases. A degree of liver siderosis was found in 80% (20/25) of patients. Seven cases showed
fibrosis; one had chronic viral hepatitis B & C, one had autoimmune hepatitis, one had chronic hepatopathy and all
had iron overload). Cirrhosis was seen in four cases.

Table 4. Liver histopathology of all biopsied cases.

P RPO0O~NOO O RWN P

18

19

20
21
22

23

24
25

Vascular lesions

Kupffer cell
hyperplasia,
erythrophagocytosis

* sinusoidal dilatation.

Hepatopathy

Mild disease

Severe disease
with fibrosis &
cirrhosis

Mild disease

Hepatitis B

Inactive disease

Inactive disease

Active disease
with fibrosis &
cirrhosis

Inactive disease

Hepatitis C

Inactive disease

Inactive disease

Active disease
with fibrosis &
cirrhosis

Inactive disease

Active disease

Liver siderosis

Severe disease

Mild disease
Severe disease
with fibrosis
Mild disease
Moderate disease
Severe disease

Mild disease

Moderate disease

Mild disease
Moderate disease
Mild disease
Severe disease
with fibrosis &
cirrhosis
Severe disease
with fibrosis

Moderate disease

Mild disease
Mild disease
Mild disease
Severe disease
with fibrosis &
cirrhosis

Mild disease
Moderate disease

Autoimmune

hepatitis

Active disease
with fibrosis &
cirrhosis

Overall, hepatobiliary disorders were recorded in 107 of our SCD patients. Despite the great overlap of clinical and
laboratory criteria, we could classify them into acute and chronic disorders, with detailed recording of their
frequencies and outcomes, as described in table (5). The commonest acute condition was hepatic crisis (9.3%),
followed by acute calcular cholecystitis (7.6%). The commonest chronic condition was hepatomegaly (61.9%),
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followed by asymptomatic cholelithiasis (33.9%). In three cases (2.5%), hepatic dysfunction occurred acutely, that
was treated conservatively and recovered in two of them and ended fatally in a third patient with an acute severe
sickle hepatopathy who constituted the only case of mortality (0.8%) in the study population. Chronic hepatic

dysfunction with ascites, recurrent encephalopathy and coagulopathy developed in four patients (3.4%).

Table 5. clinical spectrum, frequency and outcome of hepatobiliary disorders in our patients.

Outcome
Self g;giﬂc Chron- | Recu- | Suréery Deathl
Spectrum Diagnostic criteria limited ction lcity  rrence
No, % No, % No, % | No, % No, %
ACUTE
CONDITIONS 32, 27.1 | 28.7#9.0 | 17,53.1 11,34.4 3, 94 |7 219 | 4125 | 11,344 | 1, 3.1
Hepatic crisis 11, 9.3 | 198+12 | 6, 55 Mean ALT: 238 IU/L 7, 63.6 1, 91 0, 0.0 3273 | 0, 00 | 0, 0.0
Total bilirubin: 31.5 mg/dl 1, 143
Hepatopathy 7, 59 31.1+69 | 4, 5.7 + Histopathologic stigmata 2, 28.6 (died) 3, 429 | 1,143 | 0, 0.0 | 1,143
hiERate 3, 25 | 20303 | 2,667 |  Abdominal Ultrasound | 2, 667 | = 333 | o 00 |0 00| 0, 00 |0, 00
infarct (abscess)
Liver abscess 1, 038 25 0, 0.0 Abdominal CT 0, 0.0 1, 100 0, 000,00| 0 00 |O 00
CEEMET 9, 7.6 | 352:83 | 4,444 Abdominal Ultrasound 0,00 | 0, 00 |4, 444 (0,00 7 778 |0, 00
cholecystitis
Choledocho- . 4,100.0
lithiasis 4, 34 | 388#33 | 2,50.0 Abdom'”E'R%gaSOU”‘“ 1,250 | 0, 00 | 0,00 | 1,250 | (ERCP+ | 0, 0.0
surgery)
CHRONIC
CONDITIONS 82, 69.5 | 285+9.3 | 47,573 5 6.1 4, 49 82,100.0 | 9,11.0 2, 24 0, 0.0
Hepatomegaly | 73, 61.9 | 28.3+9.2 | 39,534 Abdominal Ultrasound 0, 0.0 0, 0.0 73,100.0 | 0, 0.0 | 0, 0.0 | 0, 0.0
Persistently .
I ALT > 2| 36, 305 | 25780 | 21,583 | MONALU IS5 439 0 00 | 22,611 9250 | 0, 00 |0, 00
folds
Chronic Mean total bilirubin: 58.7
hepatopath 3, 25 | 400+44 | 2, 66.7 mg/dl (mainly direct) 0, 0.0 1, 333 3,100.0 | 0, 0.0 0, 0.0 | 0, 0.0
patopathy + Histopathologic stigmata
Viral hepatitis | 15 110 | 558193 | 10,500 | FOSUVEHBSAG&PCR 164 | o o6 | 131000 | 0,00 | 0, 00 | 0 00
B + Histopathologic stigmata
Viral hepatitis | 5, 169 | y98:80 | 7,588 | OSHVEHCVAD&PCR 1 64 |y 50 | 201000 | 0,00 | 0, 00 |0 00
C + Histopathologic stigmata
Serum ferritin > 300 in males
Hemosiderosis | 37, 31.4 | 295+9.5 | 24,64.9 and > 150 in female 0, 0.0 2, 29 37,1000 | 0,00 | 0, 0.0 | O, 0.0
+ Histopathologic stigmata
AUTETIIE Positive ANA, ASMA and
hepatitis 1, 08 34 0, 0.0 Anti-LKM-1 + 0, 0.0 0, 00 1, 100.0 | 0, 0.0 0, 0.0 0, 0.0
p Histopathology
Abdominal Ultrasound (2
Asymptomatic cases had
cholelithiasis 40, 33.9 | 30.9+9.2 | 18,45.0 Choledocholithiasis in 0, 0.0 0, 00 40,100.0 | 0, 0.0 0, 0.0 0, 0.0
addition)
GB sludge 15, 12.7 | 30.7#9.3 | 7, 46.7 Abdominal Ultrasound 0, 0.0 0, 0.0 15,100.0 | 0, 0.0 0, 0.0 | 0, 0.0
OVERALL 107,90.7 | 28.6+9.1 | 59,55.1 16,136 | 7, 59 | 86 729 | 13110 | 11, 93 | 1, 0.8

Table (6) shows a significant positive relationship between the number of transfused blood units and each of
elevated serum ferritin (p<0.001) and positive serology for chronic hepatitis B (p=0.039) and C (p=0.028).
Nevertheless, no significant relationship was found between the number of transfusions and occurrence of sickle cell
hepatopathy.
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Table 6: Relation between number of transfused units of blood and chronic hepatobiliary disorders.

Transfused units of blood p

(maximum number per year)

Serum ferritin

Normal (n=48) 6.8+2.0 <0.0
High (n=33) 10.3+1.7 01
Very high (n=37) 16.8+5.5

Viral hepatitis B serology 003
Positive (n=13) 13.8+5.2 '9
Negative (n=105) 10.5+5.4

Viral hepatitis C serology 0.02
Positive (n=20) 13.3+3.6 .8
Negative (n=98) 10.445.6

Sickle cell hepatopathy 095
Present (n=7) 10.945.5 '7
Absent (n=101) 11.0+4.7

DISCUSSION

Various hepatobiliary disorders are frequently encountered in SCD patients [5]. The incidence of liver disease in
these patients is difficult to ascertain because of its multifactorial nature, the overlap of clinical and laboratory
stigmata in different disorders and lack of definite diagnostic criteria [16]. However, no enough data are yet
available about the epidemiologic criteria, clinical features or outcome of hepatobiliary disorders in Saudi Arabia or
even worldwide.

In this study, out of 118 adult SCD patients, hepatobiliary disorders were found in 107 cases (90.7%) over the study
duration (mean age: 28.6+9.1 years, males: 55.1%). Acute conditions were detected in 27.1% (32/118) of SCD
cases, and chronic conditions were diagnosed in 69.5% (82/118) of SCD cases. In 70.1% (75/107) of cases with
hepatobiliary disorders a secondary cause was found, in the form of iron overload and/or viral hepatitis both
resulting from repeated blood transfusion. While in the remaining 29.9% (75/107) of cases, these disorders were
primarily attributed to the SCD process itself.

In agreement with our results, a study on 70 Brazilian SCD patients by Traina et al., [4] reported chronic
hepatobiliary abnormalities in 67 patients (96%); these included abnormal liver function tests, viral hepatitis, liver
ultrasonographic changes and cholelithiasis. The sickling process was the only explanation in 24% of patients. One
or more defined reasons, including viral hepatitis, cholelithiasis, clinical hemosiderosis, alcoholism or diabetes,
justified the liver abnormalities in 76% of the patients. Nineteen of the 20 liver biopsies presented some degree of
vascular lesion. However, the study of Traina et al., [4] was limited by the relatively small number of patients,
inclusion of sickle cell trait, inclusion of both children and adults and by being retrospective over short follow up
period. Almost similar results were previously obtained from the study of Girkan et al., [3] performed on 48 Turkish
SCD patients, a study that was prospective but otherwise had the same limitations of the Brazilian study.

Acute right upper quadrant pain syndromes characterized by pain and jaundice were not uncommonly described in
SCD patients as being produced by acute hepatic sequestration, intrahepatic cholestasis, or cholelithiasis [17]. In this
screening, acute sickle hepatic crisis affected 9.3% of patients who had a benign disease course with the exception
of a mild self limited hepatic dysfunction in one patient. In addition, three of our patients (2.5%) developed hepatic
infarction; two of them had self limited disease, while the third case was complicated with liver abscess and
subsequent acute hepatic dysfunction that was later recovered after successful intensive care management. The
above rates and outcomes were comparable to those previously reported in both adults and children with SCD [5,18-
19].

In the current study, sickle cell hepatopathy, also known as intrahepatic cholestasis, was presented acutely in seven
patients (5.9%). Two patients had severe form (mean total bilirubin level: 63.6+£3.7 mg/dl) and the remaining five
patients had mild form (mean total bilirubin level: 18.7+8.8 mg/dl). The disease was self limited with full recovery
in two cases, it showed initial recovery then recurred in one patient, it acquired chronicity in two patients, and it
progressed to acute hepatic dysfunction that ended fatally in one patient. The frequency and outcome of sickle cell
hepatopathy recorded in this screening study lie close to that reported in several case series and studies [7,20-21].
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Moreover the fact that sickle cell hepatopathy primarily originate from the sickling process itself that was reported
by several authors [7,20-21], was reinforced in this study by the lack of significant relation to the number of
transfusions and the unique histologic findings.

In this screening, hepatomegaly was the commonest among all hepatobiliary disorders in a rate of 61.9%, that was
consistent with a range of 40-80% mentioned in multiple studies [3,22]. The current study showed prolonged
elevation of serum ALT in 30.5% of our patients, and other hepatic enzymes were more frequently but less
specifically elevated. These findings were in agreement with previous reports of elevated liver enzymes in 27-42%
of SCD patients [3,6,23].

In accordance with the literature [24-27], the present study showed elevated serum ferritin in 59.3% of SCD
patients, and a significantly higher number of transfusions in such patients as compared to those with normal ferritin
level (p<0.001). Moreover, serum ferritin levels exceeded 1000 ng/ml (suggesting hemosiderosis) in 38.2% of
patients. While serum ferritin level is a rough guide to total liver iron, values over 1000 ng/ml indicate liver iron
overload, and over many years, fibrosis, cirrhosis and even liver failure may develop, as stated by several authors
[2,24-26].

In our study population, chronic viral hepatitis occurred more often than in the general population, as 16.9% of
patients had positive hepatitis C serology, and 11.0% had positive hepatitis B serology. Chronic hepatitis B & C
cases showed significantly positive relationship with the mean number of transfused blood units (p= 0.039 and
0.028, respectively). The above findings came in accordance to other studies [18,28-30].

Going with previously published case reports [31-32], in this study, one female SCD patient, 34 years old had
autoimmune hepatitis type-1. Diagnosis was confirmed by histologic examination of liver biopsy which showed
chronic active hepatitis with lymphocytic infiltrate, perisinusoidal fibrosis and micronodular cirrhosis. Whether a
pathophysiologic link exists between SCD and autoimmune hepatitis still needs to be determined.

In agreement with other studies [3,33], the liver biopsy performed in 25 SCD patients in this study, showed changes
due to sickling process in almost all patients, intrahepatic cholestasis in 12% (3/25) of cases and concurrent iron
overload, viral hepatitis and autoimmune hepatitis in 80%, 32% and 4% of all biopsies, respectively. Cirrhosis was
seen in 16% (4/25) of biopsies.

The rate of liver cirrhosis among SCD patients in the current study was 7.6%, that was related to multiple
overlapping factors including hemosiderosis, viral and autoimmune hepatitis and sickle cell hepatopathy. Several
authors reported similar etiologic relations in SCD patients, however being with variable rates of cirrhosis from 5%
to more than 20% [4,34-36]. The variability among studies including ours may be due to the method used to
diagnose cirrhosis, the duration of SCD and the age of the patient.

It is well known that the prevalence of gallstones (mostly pigmented) is high in SCD patients and increases
progressively with age, affecting 35-50% of young adults [3,5,37]. In the present study, gallstones were detected in
41.5% of patients. Nine patients presented with abdominal pain, whereas others were asymptomatic. Moreover,
gallbladder sludge existed in 12.7% of patients.

Regarding the outcome of hepatobiliary disorders in all participants of this study, hepatic dysfunction occurred in
seven cases (5.9%) and cholecystectomy was performed to 11 patients (9.3%) with symptomatic gallstones
including four patients (3.4%) who experienced biliary obstruction due to choledocholithiasis and underwent ERCP
before surgery. There was only one case of mortality (0.8%), this was a 32 years old male patient, who died from
acute severe sickle hepatopathy. Whereas, the remaining majority of SCD patients had benign uncomplicated course
of the disease apart from chronicity in many cases and recurrences in others. However scanty, the available data
regarding outcome of hepatobiliary disorders in SCD were in agreement to our results [3-4,6].

CONCLUSION

Hepatobiliary disorders commonly affect adult homozygous SCD patients (>90%), with a wide clinical spectrum
ranging from mild asymptomatic hepatomegaly or liver function tests abnormalities, to significant hepatic
dysfunction. However the overall rates of morbidity and mortality associated with these disorders are low.
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