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Abstract

Liver involvement in sickle cell disease is multifactorial and is caused by either the vaso-occlusive
phenomena that characterize the disease as well as hemolysis and transfusions or exchange transfusions
that these patients often require and result in secondary liver hemochromatosis or transmission of
infectious agents such as hepatitis B and C viruses. The acute and chronic liver complications of the
disease are summarized under the term “sickle hepatopathy”. The liver may be involved in sickle cell
crisis with acute liver crisis, acute hepatic sequestration or acute intrahepatic cholestasis. Other acute
manifestations associated with the disease are viral hepatitis, liver abscesses and occlusion of large
vessels of the liver. Chronic liver involvement is mainly related to secondary hemochromatosis and
chronic viral hepatitis that often lead to liver cirrhosis and liver failure if not treated, but also related with
the increased formation of gallstones as well as chronic sickle cholangiopathy after repeated episodes of
ischemic injury to the biliary tree.

Mini Review

Sickle cell disease (SCD) is one of the most common monogenic disorders worldwide.
The replacement of glutamic acid by valine at position 6 of the § globin molecule leads to
the polymerization of hemoglobin S (HbS) in conditions of hypoxemia, with consequent
intravascular hemolysis and vaso-occlusive effects. The disease affects a variety of organs of
the human body, with the liver being one of the organs most frequently affected, both acutely
and in chronic. The acute and chronic liver complications due to sickle cell disease are briefly
described as “sickle hepatopathy” [1]. Sickle hepatopathy is primarily and predominantly
associated with the pathophysiology of the disease itself, namely vaso-occlusive phenomena
and hemolysis as a consequence of the sickling process, and secondary with the transfusion
or exchange transfusion therapy that are often required in these patients.

Acute Complications

Liver involvement in sickle cell disease ranged from 10% to 39% [2,3] in several studies,
while in another study, liver infarctions showed in 34% of 70 patients with sickle cell
disease [4]. There are no specific criteria for diagnosing liver involvement during sickle cell
crises and clinical and laboratory findings are used. The clinical picture varies and ranges
from simple liver biochemistry disorder or abdominal flatulence to intense right upper
quadrant abdominal pain with painful hepatomegaly and rarely acute hepatic failure with
encephalopathy and coagulation disorders. Hepatic injury is more commonly cholestatic
or mixed type and rarely pure hepatocellular [3]. Laboratory testing reveals a varying
degree of increase in transaminases, bilirubin and alkaline phosphatase. Intrahepatic
sickling of the erythrocytes leads to obstruction of the liver sinusoids and the degree and
severity of the sickling process and obstruction also determines the clinical manifestation.
The general histological characteristics of liver disease due to sickle cell disease include
obstruction, congestion and dilation of sinusoids, ischemic necrosis, Kuppfer cell hyperplasia,
erythrophagocytosis and portal and perisinusoidal fibrosis following recurrent episodes of
vaso-occlusions [4]. Histological findings are predominantly derived from mortuary material,
since liver biopsy in sickle cell patients, even in a period outside the sickle cell crisis (steady
state), is dangerous and can cause a crisis. Differential diagnosis of hepatic involvement in the
crisis includes acute liver crisis, acute hepatic sequestration, acute intrahepatic cholestasis,
acute viral hepatitis, cholecystitis and choledocholithiasis or cholangitis [1].
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Acute liver crisis

The most common acute liver manifestation of sickle cell disease
in which the sinusoid obstruction results in hepatic ischemia and
infarction. Clinically, patients present with fever, jaundice, right
upper quadrant abdominal pain and painful hepatomegaly, while
a mild increase in transaminases and bilirubin is observed, whose
values recede rapidly after the recession of the crisis, more usually
in 3-14 days [5]. The prognosis for these patients is good and the
treatment is supportive: hydration, oxygen therapy, analgesia and
transfusions or exchange transfusions in more severe and persistent
cases. It needs to be differentiated from acute cholecystitis or
cholangitis with imaging methods and from acute viral hepatitis
through serology testing.

Acute hepatic sequestration

This is another significant liver complication, although less
common, with a mechanism like the sequestration of red cells
in the spleen or lungs. Obstruction of the sinusoids and the
entrapment of the red cells results in a significant distension of the
sinusoids that cause compression and occlusion of intrahepatic
bile vessels. Acute hepatic sequestration is clinically manifested
by right upper quadrant abdominal pain, a significant degree of
painless hepatomegaly and a significant decrease in hematocrit
associated with the degree of hepatomegaly [6]. Patients may
also experience the general symptoms of anemia with weakness
and fatigue, but they may also present with the clinical picture of
hypovolemic shock. As for the laboratory findings, transaminases
are usually normal, since at least initially, there is no hepatocellular
damage, while there is a significant increase in bilirubin, mainly
its direct-conjugated fraction due to biliary obstruction, and an
increase in alkaline phosphatase, often at three-digit values [5].
Treatment includes general supportive measures with hydration
and maintenance of adequate oxygenation, as well as transfusion or
exchange transfusion therapy for the treatment of anemia. Regular
hematocrit control is required, as a rapid release of trapped non-
hemolyzed erythrocytes into the circulation is often observed, with
an increase in blood viscosity and risk for cardiovascular events
and exchange transfusions are preferred to simple transfusions in
this case [7].

Acute intrahepatic cholestasis

This is the most severe acute clinical manifestation of sickle
cell disease concerning the liver and, although rarely, may be fatal.
It is characterized by diffuse occlusion of liver sinusoids leading
to ischemia, marked hepatocellular necrosis and intrahepatic
cholestasis. It is initially presented as an acute liver crisis with
fever and right upper quadrant abdominal pain and rapidly
evolves into acute hepatic failure with coagulation disorders and
hepatic encephalopathy. Frequently, renal insufficiency is also
observed, probably due to renal infarctions or tubular necrosis,
but with a mechanism not fully elucidated. Laboratory findings
are characterized by a large increase in bilirubin often at three-
digit values, mainly of its conjugated fraction, due to hemolysis,
cholestasis and renal failure [8]. Transaminases also increase to
three-digit values and PT, aPTT and INR are prolonged.

Treatment is, as in the previous cases, supportive with
immediate onset of transfusions or exchange transfusions and
administration of fresh frozen plasma for the treatment of
coagulation disorders8. Renal function usually reverts after the
treatment of liver insufficiency and usually chronic dialysis is
not required, only temporary dialysis in the acute phase. The
prognosis is poor. Out of 17 published cases of patients with acute
intrahepatic cholestasis, 9 patients died [8,9]. Orthotropic liver
transplantation for the treatment of acute intrahepatic cholestasis
is being used in increasing frequency, but it is still controversial.
There are 19 published cases of liver transplantation due to liver
failure in sickle cell patients with a few transplantations due to
acute intrahepatic cholestasis [10]. In a series of 6 cases of sickle
cell patients who underwent urgent liver transplantation due to
acute liver failure, the 3-year survival rate was 66.7% and the 10-
year survival rate was 44.4% [11]. Patients followed a strict follow-
up protocol before and after transplantation to keep hemoglobin S
levels below 30%. In this study the incidence of acute liver failure in
sickle cell patients was 0.55% (11 out of 2000 patients). The main
complications after transplantation were graft rejection (2/6),
neurological complications (4/6) and recurrence of pre-existing
chronic hepatitis C (3/6). Vaso-occlusive liver crises continued to
exist but were milder and less frequent.

Liver abscess

Rarely, fever and right upper quadrant abdominal pain can be
due to the formation of liver abscesses, which are observed with an
increased incidence in sickle cell disease due to functional asplenia.
In this group of patients, abscesses from Yersinia enterocolitica are
also formed more often than in general population due to secondary
liver hemochromatosis and deferoxamine chelation therapy [12].

Vascular complications

Occasionally, cases of occlusion of the large vessels of the
liver, such as hepatic or portal vein, have been reported. The
clinical picture is usually not specific with abdominal pain that
persists despite treatment and the diagnosis requires Doppler
ultrasonography of the liver. Inmediate administration of heparin
or low molecular weight heparin is required, which can be changed
to a vitamin K antagonist with a target INR of 2-3 for at least 6
months, if there is no malignancy or cirrhosis [13,14].

Chronic complications

Chroniclivercomplicationsincludesecondaryhemochromatosis
due to transfusion therapy, chronic hepatitis B and C and sickle
cell cholangiopathy. Another common chronic complication of
sickle cell disease is cholelithiasis and choledocholithiasis, while
patients are often subjected to cholecystectomy, which is the most
common surgical procedure in this group of patients, MRCP, ERCP
or common bile duct investigation [5].

Secondary hemochromatosis

Frequent transfusions or exchange transfusions and chronic
hemolysis that characterize the disease result in iron overload
and secondary liver hemochromatosis. Iron is toxic to the liver
and causes liver damage through formation of reactive oxygen
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species (ROS) and lipid peroxidation [15]. Initially, a mild hepatic
biochemistry disorder is observed with hepatocellular damage
and a transient increase in transaminases, but hepatic fibrosis and
cirrhosis gradually develops due to chronic liver inflammation. At
the same time, endocrine and cardiac disorders arise as a result of
iron deposition in the pituitary gland and myocardium [15]. Indirect
assessment, but not quantification, of liver iron can be achieved
by measuring serum ferritin levels. A liver biopsy is considered
the gold standard for assessment of hepatic iron concentration
(HIC), with values greater than 15mg Fe/g dry liver tissue can
be considered indicative of cirrhosis but poses risks to patients
and has low repeatability. A reliable alternative test with good
repeatability is MRI T2* of the liver, which offers a reliable liver
iron concentration (LIC) measurement. Recently, liver elastography
is used to assess liver fibrosis due to secondary hemochromatosis
in sickle cell patients and liver stiffness values have been correlated
with the liver iron concentration before and after chelation therapy
[16]. The optimal cut-off value to diagnose liver cirrhosis is
>14kPa while values greater than 7kPa indicate liver fibrosis. On
the other hand, values of liver stiffness lower than 7 kPa does not
exclude significant liver disease [17,18]. Patients with significant
iron deposition require iron chelation therapy, with three agents
available: deferoxamine, deferiprone and deferasirox. Deferasirox
is a new oral iron chelator agent, more convenient for patients with
an acceptable profile of safety and tolerability [19].

Chronic viral hepatitis

Another complication of transfusions, which is decreasing in
recent years due to more effective blood donor control, is acute and
chronic viral hepatitis B and C. In chronic viral hepatitis, patients
are usually asymptomatic with a varying degree of transaminase
elevation depending on activity, or are diagnosed with cirrhosis, the
cause of which is found to be hepatitis B or C virus. The treatment
of viral hepatitis in sickle cell disease follows the guidelines for the
general population.

Biliary complications

Gallstone formation is observed with increased frequency in the
disease as a result of increased bilirubin formation due to chronic
hemolysis, so the stones are more commonly pigment gallstones.
Patients with cholelithiasis remain asymptomatic for a long period
of time with periodic episodes of abdominal pain after fatty meals,
while choledocholithiasis, if it involves a significant obstruction of
the common bile duct, results in right upper quadrant abdominal
or epigastric pain and jaundice. Prophylactic cholecystectomy in
asymptomatic patients with gallstone disease has been proposed
by many authors but is still controversial [20].

Sickle cell cholangiopathy is due to ischemic damage to the
biliary tree after repeated episodes of vaso-occlusions that result in
fibrosis of intrahepatic or extrahepatic bile ducts. It is characterized
by an increase, mainly of conjugated, bilirubin, alkaline phosphatase
and a varying degree of transaminase elevation, while the MRCP
initially shows dilatation of the bile ducts and in subsequent stages
narrowing of the bile ducts due to fibrosis. In advanced stages of
the disease the clinical picture of liver failure appears. Treatment is

usually endoscopic in symptomatic patients.
Conclusion

Hepatopathy in sickle cell disease is an important factor in
morbidity and mortality in this group of patients, both acutely
and chronically. The term “sickle hepatopathy” describes the wide
range of clinical manifestations of the disease concerning the liver
and relates to vaso-occlusive effects, hemolysis and transfusions or
exchange transfusions. The purpose of this review was to separate
the clinical entities that are included in “sickle hepatopathy”
according to their pathophysiology, which in many cases guides and

their targeted treatment.
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