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ABSTRACT 

Sickle-cell intrahepatic cholestasis (SCIC) is an uncommon complication of sickle-cell disease (SCD), which can be 
life-threating if left untreated. We present the case of a 28-year-old man with SCD, who presented with jaundice and 
abdominal pain, one month after hydroxyurea discontinuation. Laboratory investigation revealed solely increased serum 
bilirubin, mainly conjugated, and imaging studies revealed choledocholithiasis. The patient unterwent an endoscopic 
sphincterectomy, but his jaundice deteriorated. Sickle-cell intrahepatic cholestasis was suspected and he received ag- 
gressive exchange transfusion therapy in combination with hydroxyurea. The jaundice had no signs of improvement; in 
fact total bilirubin raised up to 1053.7 μmol/L (61.62 mg/dl). Subsequently, the patient was treated with single-pass 
albumin dialysis (SPAD), in order to remove the excess bilirubin and protect mainly the brain and liver cells from its 
toxic effects. His laboratory values started to improve after one-and-a-half months of treatment. For the next two 
months, exchange transfusions were continued and bilirubin gradually returned to baseline values. The successful re- 
sponse appeared after the combined use of exchange transfusion and SPAD, which is being reported for the first time. 
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1. Introduction 

Sickle-cell intrahepatic cholestasis (SCIC) is a difficult 
clinical problem. It is a quite rare entity, which could 
become a fatal complication of sickle cell disease (SCD). 
Higher death rate may be observed in older patients, with 
a prior hepatic disease and with homozygous sickle cell 
anemia [1]. The pathophysiology of SCIC remains un- 
certain, but extensive sickling within liver sinusoids is 
thought to cause vascular stasis and subsequent balloon- 
ing of hepatocytes leading to intracanalicular cholestasis. 
The only effective treatment in most cases is the early 
onset of exchange transfusion aiming at lowering the 
hemoglobin S (HbS) fraction, in an attempt to minimize 
the intrahepatic sickling. 

In SCD patients, gall-stones is a common medical 
condition, therefore cholestasis can easily be attributed to 
cholelithiasis and treated with endoscopic retrograde 

cholangiopancreatography (ERCP). 
In this report, we present a case of a young male with 

SCIC, treated with multiple manual exchange transfu- 
sions and supportive care, who achieved complete re- 
covery of hepatic function after nearly two months of 
treatment. 

2. Case Presentation 

A 28-year-old Caucasian male with SCD, homozygous 
for the gene of HbS, was admitted to the emergency ward 
of the regional hospital, due to deep jaundice and cholu- 
ria, started three days ago, and abdominal pain reflecting 
on flank. Physical exam demonstrated deep jaundice and 
right upper quadrant tenderness. The patient did not pre- 
sent fever, diarrhea, or bleeding. There were no signs of 
hepatic encephalopathy. Past medical history included a 
self-limited episode of painless jaundice at the age of 16 
years and cholecystectomy five years ago. The last pain- 
ful crisis, for which he was hospitalized, occurred three *Corresponding author. 
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years ago. Since then he has been taking hydroxyurea on 
a regular basis, until a month ago, when he could no 
longer obtain the drug. He was referred to our hospital 
for further investigations and treatment. 

The laboratory data on admission were: total bilirubin 
624.66 μmol/L (36.53 mg/dL), direct (conjugated) bili- 
rubin 378.6 μmol/L (22.14 mg/dL), hemoglobin concen- 
tration (Hb) 119 g/L, hematocrit (Hct) 0.346, white blood 
cell (WBC) count 7.61  109/L, platelet count 564  109/L, 
alanine aminotransferase (ALT) 79 U/L, aspartate ami- 
notransferase (AST) 165 U/L, alkaline phosphatase (ALP) 
171 U/L, gamma-glutamyltransferase (γ-GT) 165 U/L, 
albumin 39 g/L, international normalized ratio (INR) 1.05 
and activated partial thromboplastin time (aPTT) 33.3 
sec. The serology for hepatitis B and C viruses and for 
human immunodeficiency virus was negative, and the 
tests for hepatitis A virus, cytomegalovirus and Ebstein- 
Barr virus were positive for IgG-antibodies. The immu- 
nological tests for antinuclear antibodies (ANA), antimi- 
tochondrial antibodies (AMA) and anti-liver/kidney mi- 
crosomal antibodies (anti-LKM), were negative, too. 

Imaging studies included a magnetic resonance cholan- 
giopancreatography (MRCP), which demonstrated the 
presence of gall-stones into the common bile duct and 
distention of both intra- and extra-hepatic bile ducts. Due 
to the markedly elevated direct bilirubin, and the imaging 
findings, the patient was treated for choledocholithiasis 
with ERCP and sphincterotomy. Despite the intervention, 
the jaundice deteriorated-total bilirubin 830 μmol/L (48.54 
mg/dL), direct/conjugated bilirubin 521.5 μmol/L (30.5 
mg/dL)—while the clinical performance status remained 
excellent and liver biochemistry remained normal or only 
slightly influenced. At that time, hematologist consulta- 
tion was requested. 

The possibility of hepatic crisis or intrahepatic choles- 
tasis due to sickling of red blood cells into the liver was 
taken into consideration. The patient was submitted to 
aggressive exchange transfusion of packed red blood 
cells (pRBCs) in order to achieve HbS fraction less than 
30% and avoid further sickling. Due to the scarceness of 
patient’s red blood cells phenotype, that is group B, 
Rhesus CCD.ee, Duffy b negative, Kidd a negative, sev- 
eral consecutive manual exchange transfusions were per- 
formed, instead of a single session of large volume ex- 
change transfusion. A few days later, hydroxyurea (HU) 
therapy was restarted. 

On the 8th day of treatment, although HbS declined 
gradually to less than 40%, the bilirubin raised up to more 
than 1000 μmol/L (60 mg/dL). Thus, it was decided to com- 
mence a bilirubin-removing therapy using single-pass al- 
bumin dialysis (SPAD) along with exchange transfusions. 

During the first twenty days of such aggressive treat- 
ment, the value of bilirubin showed a rapid fall of ap- 

proximately 170 μmol/L (10 mg/dL) just after the SPAD 
session, and then started to increase slowly to the pre- 
session values on 1 - 2 days. The patient underwent a 
second MRCP, which did not produce additional findings, 
as well as a comprehensive laboratory investigation, 
which produced no evidence of primary biliary cirrhosis, 
autoimmune hepatitis and liver hemosiderosis. After the 
4th session of SPAD, the bilirubin started to decline. In 
addition, ursodeoxycholic acid capsules were adminis- 
tered to increase bile flow and facilitate bilirubin excre- 
tion. According to the literature and the international 
guidelines, the patient continued exchange transfusions, 
in order to keep the hemoglobin S fraction below 30%. 

Throughout his hospitalization, the patient remained 
clinically stable without any complications and with no 
significant changes in other laboratory values. He was 
discharged after 43 days when the total bilirubin dropped 
to 586.87 μmol/L (34.32 mg/dl). Exchange transfusion 
sessions were continued for another two months period, 
at a schedule of one session per week and bilirubin levels 
continued to drop steadily. They returned to patient’s 
baseline levels 73 days after the first exchange transfu- 
sion. The patient’s course is illustrated in Figure 1. The 
actual values of laboratory results and dates of proce- 
dures are included in Table 1 in the Appendix. 

3. Discussion 

3.1. Liver Complications of SCD 

Hepatobiliary complications of SCD include viral hepati- 
tis, hepatic crisis, cirrhosis, cholelithiasis/cholecystitis, 
intrahepatic cholestasis [2]. The clinical features at pres- 
entation of the complications range from benign hyper- 
bilirubinemia to fulminant hepatitis [3]. Sickle cell intra- 
hepatic cholestasis is an uncommon complication with a 
possible fatal outcome that may be observed in patients 
with SCD [4]. SCIC may have a high death rate; as nega- 
tive prognostic factors are considered older age, homo- 
zygosity for HbS sickle cell anemia and an underlying 
hepatic disease [1]. SCIC may appear both in patients 
homozygous for HbS, as well as in those who are het- 
erozygous for HbS and β-thalassemia [3,5]. The inci- 
dence of SCIC is greater in the pediatric than the adult 
population. In children, the clinical course is mild and 
often self-limiting, although the mortality rate may some- 
times reach up to 30% [3]. 

The etiology and pathophysiology of SCIC is poorly 
understood, but it is believed that extensive deformed red 
blood cells adhesion to the hepatic vascular endothelium 
results in slugging and congestion of vascular beds lead- 
ing to tissue ischemia, infarction and generalized liver 
dysfunction. 

The diagnosis of SCIC is one of exclusion and is es- 
tablished be the characteristic clinical and laboratory  
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Figure 1. The patient’s course. Values of total bilirubin and HbS fraction are shown on left axis, the hemoglobin concentra- 
tion on right axis. Arrows show the date of intervention (ERCP) and start dates of medications (hydroxyurea, ursodeoxy- 
cholic acid). Grey and black boxes indicate the units of blood removed by venesection and transfused respectively. Based on 
hemoglobin, patient underwent venesection or transfusion alone. Diamonds indicate the dates of the various dialysis proce- 
dures. 
 
findings. The clinician should first exclude: viral hepatic- 
tis, hepatic sequestration and cholecystitis/cholelithiasis 
which are entities which may share clinical features. 
Positive serology helps to diagnose viral hepatitis. He- 
patic sequestration shows tender hepatomegaly, sudden 
decrease in Hb concentration, reticulocytosis, mild to 
moderate elevation of aminotransferases, but not extreme 
hyperbilirubinemia. In SCIC, liver biopsy and autopsy 
show extreme intrahepatocellular and intracanalicular 
cholestasis with dilated intrahepatic canaliculus [2]. Si- 
nusoidal engorgement, sickle cell thrombi, Kupffer cell 
hypertrophy, scattered bile stained micro-infarcts may 
also be found [2,6-10]. Since percutaneous liver biopsy 
seems to carry quite a lot of risks in sickle cell hepatopa- 
thy, it should be contraindicated in the diagnostic ap- 
proach of SCIC [11]. 

Clinical features of SCIC may include: upper quadrant 
pain, progressive hepatomegaly, extreme total hyper- 
bilirubinemia levels may reach up to 3420 μmol/L (200 
mg/dL)—and acholic or light stools [2-3,6]. In most 
cases, mild to moderate elevation of aminotransferases is 
ob- served (ALT and AST <3 times of normal levels). In 
contrast, both total and direct (conjugated) bilirubin are 
markedly increased [3]. In more severe cases, renal dys- 
function, encephalopathy and coagulopathy may be ob- 
served [4]. 

Ahn and colleagues [12] classified the patients with 
SCIC into two groups according to the severity of the 
clinical presentation. In Group I, there were patients with 
a mean maximum total bilirubin level of 472 μmol/L 

(27.6 mg/dl) and no other signs of hepatic dysfunction. 
Group II patients had a mean bilirubin level of 1313.3 
μmol/L (76.8 mg/dl) and severe hepatic failure (coagu- 
lopathy and/or encephalopathy). Mortality rate was 4% 
and 64% respectively. 

Our patient had the mild clinical and laboratory find- 
ings of the Group I except for the much higher bilirubin 
levels; even then, he had no other signs of functional 
liver failure, such as encephalopathy, due to failing de- 
toxifying function, or coagulopathy, due to poor syn- 
thetic function. In the literature there are case reports 
mainly of children with benign extreme hyperbilirubine- 
mia, which was self-limited [13]. There have also been 
reported cases of patients with SCIC, presenting with 
multi-organ failure, which responded to exchange trans- 
fusions [5,8]. 

Treatment patterns of SCIC are not well established, 
most probably due to the rarity of the disease. After a 
systematic review of the published literature, it has been 
found that the treatment ranges from supportive care to 
exchange transfusions [1]. Exchange transfusion attempts 
to lower the HbS fraction, with a target of <20% - 30%, 
trying to minimize intrahepatic sickling. 

3.2. The Effects of Hydroxyurea 

The use of hydroxyurea has been associated with reduced 
incidence of painful crises and hospitalization, increased 
HbF production through yet undetermined mechanisms, 
decreased neutrophil and reticulocyte counts and reduced 
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hemolysis through improved erythrocyte hydration. It 
also releases nitric oxide with potential vasodilation and 
improved vascular permeability [14]. This way, HU pre- 
vents vaso-occlusive crises and seems to improve sur- 
vival in SCD patients. In vitro studies suggest that HU 
may be beneficial in the acute vaso-occlusion as well, by 
means of reducing neutrophil adhesion to the endothe- 
lium [15]. These effects of HU seem to revert after dis- 
continuation of the drug [16]. The fact that our patient 
had stopped taking HU may have been a triggering factor 
for the crisis, through waning of the above mentioned 
beneficial effects. 

3.3. Increased Bilirubin: When to Worry? What  
to Do? 

After about a week on exchange transfusions, our main 
concern was whether we should proceed to a bilirubin- 
lowering procedure, although no other signs of liver fail- 
ure were present, besides jaundice. It is known that 
bilirubin and other toxins that accumulate in hepatic fail- 
ure have toxic effects in brain cells and hepatocytes, 
leading to encephalopathy and coagulopathy. To the best 
of our knowledge, there is not a consensus on the thresh- 
old value of bilirubin, above which cellular toxicity is 
more probable to occur. Moreover, high levels of bili- 
rubin predict a poor outcome in a number of prognostic 
models used for assessing the severity of acute (King’s 
College criteria [17]) or chronic (Child-Pugh score [18], 
MELD formula [19]) liver disease. In order to prevent 
cellular toxicity, when total bilirubin levels reached 
1053.7 μmol/L (61.62 mg/dl), conjugated 639.9 μmol/L 
(37.42 mg/dl), we decided to remove bilirubin by means 
of an extracorporeal liver support system, such as those 
used in acute and acute-on-chronic liver failure. 

Albumin dialysis, that is, dialyzing blood against an 
albumin-containing solution across a high-flux mem- 
brane, is the most commonly used system for the effect- 
tive elimination of albumin-bound toxins. The molecular 
adsorbent recirculating system (MARS) is a commer- 
cially available system using this principle. However, it 
was not available locally, it had technical difficulties and 
high cost. Therefore, the use of SPAD was decided after 
nephrologist’s suggestion. Single-pass albumin dialysis 
in principal works like MARS, but can be performed 
with any standard continuous venovenous hemodialyzer. 
SPAD might be therefore a cheaper and more convenient 
alternative to MARS, yet equally effective in retrospect- 
tive evaluation [20,21]. 

4. Conclusions 

The case we report underlines the effectiveness of ex- 
change transfusions in the treatment of SCIC in combi- 

nation to bilirubin removal with SPAD technique [22] 
which to the best of our knowledge has not been reported 
in earlier published literature. Early onset of exchange 
transfusion should be introduced and the clinician should 
bear in mind that SCIC may be fatal if not treated. The 
duration of treatment may be long term. In the cases of 
SCIC where the patient’s age was >30 years old, treat- 
ment with exchange transfusion had even reached up to a 
month [4,8]. 

In general, exchange transfusion seems to be the cor- 
nerstone of SCIC’s treatment, with simultaneous use of 
supportive care (RBCs, FFP) aiming at the correction of 
coagulopathy. 

In conclusion, SCIC is a rare complication of SCD that 
may be fatal if not diagnosed and treated early. Despite 
the generally favorable outcomes, unsuccessful results 
may be observed. Our case reinforces the need for early 
onset of exchange transfusion and underlines the need for 
collaboration between different medical specialists (he- 
matologists, gastroenterologists, nephrologists, radiolo- 
gists), in order to achieve the best outcome for the patient. 
Finally, it is worth mentioning that the successful re- 
sponse appeared after the combined use of exchange 
transfusion and SPAD, which is being reported for the 
first time in the published literature. 
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Abbreviations 

ALP: Alkaline Phosphatase;  
ALT: ALanine aminoTransferase;  
AMA: Anti-Mitochondrial Antibodies;  
ANA: Anti-Nuclear Antibodies;  
anti-LKM: anti-Liver/Kidney Microsomal antibodies;  
aPTT: activated Partial Thromboplastin Time;  
AST: ASpartate aminoTransferase;  
ERCP: Endoscopic Retrograde Cholangio-Pancreatogra- 
phy;  
FFP: Fresh Frozen Plasma;  
g/L: grams per Liter;  
Hb: Hemoglobin Concentration;  
HbS: Hemoglobin S;  
Hct: Hematocrit;  

HU: Hydroxyurea;  
IgG: Immunoglobulin G;  
INR: International Normalized Ratio;  
MARS: Molecular Adsorbent Recirculating System;  
MELD: Model for End-Stage Liver Disease;  
mg/dL: milligrams per deciliter;  
MRCP: Magnetic Resonance Cholangio Pancreatography;  
pRBCs: Packed Red Blood Cells;  
SCD: Sickle-Cell Disease;  
SCIC: Sickle-Cell Intrahepatic Cholestasis;  
SPAD: Single-Pass Albumin Dialysis;  
U/L: Units per Liter;  
WBC: White Blood Cells;  
γ-GT: gamma-GlutamylTransferase;  
μmol/L: micromolars per Liter. 

 
Appendix 

Table 1. Patient’s course in numbers. 

 Laboratory values Therapy modalities 

Venesection Transfusion Hemodialysis
Plasma 

Exchange
SPAD ERCP Hydroxyurea 

Ursodeoxycholic 
acid 

Date 
Hemoglobin 

S (%) 

Bilirubin 
-total 

(mg/dL) 

Hemoglobin 
(g/L) Units  

removed 
pRBC units 
transfused

Sessions 
FFP units 
transfused

Sessions    

29/8  36.53 119         

30/8  36.47 120      ERCP   

1/9  47.36 123         

2/9  47.84          

3/9  48.54 122 1 1       

3/9 77.3 54.51 126         

4/9 69.2 47.46 125 1 1       

4/9  52.10 130 1 1       

5/9 56.2 46.81 133 1 1       

5/9  49.08 135 1        

5/9   134         

6/9 51.7 51.37 130 1 1     start date  

7/9  51.87 128         

8/9  55.57 131         

9/9  53.18 128         

9/9   127         

10/9 39.9 61.62 132   1      

11/9 38.2 59.62 125    15     

12/9  49.25 112 1 1       

13/9  56.71 122     1    

13/9  55.09          

13/9  48.18          

14/9  50.20 107  1       
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14/9   108         

15/9 31.6 54.87 118     1    

15/9  52.54          

15/9  49.25          

16/9  54.47 123         

17/9  57.66 123     1    

18/9  46.06 113         

19/9  50.12 112 1 1       

20/9 28.2 53.08 119     1    

21/9  44.29 109         

22/9  46.43 112         

24/9  51.92 113     1    

26/9  48.45 108 1 1       

28/9  39.88 101     1    

28/9   104        start date 

29/9  41.20 99         

1/10  44.10 104         

3/10     1       

4/10  43.92 109         

7/10  41.19 107         

9/10 30.6 34.32 106 1 1       

12/10  29.21 112         

16/10 32.5 22.51 110 1 1       

19/10  19.16 112         

24/10  16.65 115 1 1       

1/11  11.76 110 1 1       

7/11  10.72 110 1 1       

14/11 37.2 9.86 114 1 1       

23/11  8.33 113 1 1       

5/12  7.85 117 1 1       

Abbreviations: pRBC: packed red blood cells; FFP: fresh frozen plasma; SPAD: single-pass albumin dialysis; ERCP: endoscopic retrograde cholangiopancrea- 
tography. 
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