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CASE REPORT

Hemosiderosis causing liver cirrhosis in a patient with Hb S/beta thalassemia and
no other known causes of hepatic disease
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Abstract

Background: Hemosiderosis in the absence of blood transfusions has been encountered in conditions associated with
ineffective erythropoiesis but not in sickle-cell disease (SCD).

Description of the case: We report a case of a 34-year-old Caucasian male, with a history of SCD and beta thalassemia
(Hb S/B*-thal) who presented with acute painful crises. Despite never having received regular blood transfusions in the
past, the patient demonstrated elevated ferritin levels and transferrin saturation of 83 %. Further evaluation revealed dif-
fuse hepatocellular dysfunction and cirrhosis.

Conclusion: To the best of our knowledge, this is the first patient with Hb S/B*-thal without a prior history of chronic blood
transfusions or other predisposing factors for liver disease who developed hemosiderosis and cirrhosis. The pathomecha-
nism, in this case, is thought to be related to increased duodenal iron uptake secondary to premature red cell precursor
death. Further studies are required to characterize ineffective intramedullary erythropoiesis and iron metabolism better, and
to improve the existing management guidelines of iron overload. The data reported herein suggest that patients with hemo-
globinotpathies should be screened for iron overload regardless of transfusion history. HIPPOKRATIA 2017, 21(1): 43-45.
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Introduction

Sickle-cell/B* thalassemia (Hb S/B™-thal) is a hetero-
zygous condition which is characterized by chronic he-
molytic anemia and is associated with acute and chronic
complications. Transfusion is a frequently used treatment
option of sickle-cell disease (SCD), as it is found to im-
prove disease complications'. However, iron overload
is a serious and inevitable consequence of the ongoing
transfusion therapy. Patients who undergo chronic trans-
fusions and develop iron overload have significantly
higher mortality rates than their less transfused coun-
terparts®. Moreover, the association between ineffective
erythropoiesis and iron overload in the absence of blood
transfusions has been evaluated in conditions associated
with ineffective erythropoiesis such as thalassemia syn-
dromes, sideroblastic and dyserythropoietic anemias®3,
but not in sickle-cell variants.

Case report

A 34-year-old Caucasian male, with a history of
Hb S/B*-thal, attended the Emergency Department with
acute onset of progressive abdominal and thoracic pain.
He previously suffered three painful crises of moderate
intensity over the preceding nine years and had a his-

tory of bilateral arthroplasty due to femoral avascular
necrosis. His medication list included 500-1,000 mg
hydroxyurea daily. Based on his medical history, he re-
quired transfusion with six units of packed red cells in
his lifetime. He did not drink alcohol, and his body mass
index was normal. On examination, the patient was afe-
brile and jaundiced. Laboratory evaluation performed on
admission revealed a normochromic normocytic anemia,
leukocytosis, reticulocytosis and platelets of 207,000/pl.
Liver function tests demonstrated elevated levels of bili-
rubin (conjugated 2.91 mg/dl, unconjugated 5.41 mg/dl),
total protein 7 g/dl (normal range: 6.4-8.3 g/dl), albumin
2.5g/dl (normal range: 3.5-5.2 g/dl), aspartate transami-
nase (AST) 143 U/l (upper normal limit: 34 U/1), alanine
transaminase (ALT) 31 U/l (upper normal limit: 55 U/1),
and a coagulopathy with an INR of 1.8. Iron studies
showed ferritin levels 5,665 ng/ml and transferrin satura-
tion 83 %.

Further evaluation of his impaired liver function
was undertaken. Ultrasonography showed a nodular ap-
pearance of his liver, while Doppler studies confirmed
patency of the splenic, portal, and hepatic veins. To fur-
ther assess liver function, scintigraphy was performed
with evidence of chronic diffuse hepatocellular dysfunc-
tion and liver cirrhosis. In contrast to the myocardium,
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Figure 1: Evaluation of iron load by T2* magnetic resonance imaging: A) T2*-weighted gradient echo axial image demon-
strates diffuse abnormal low signal intensity of the liver indicating iron overload. B) Myocardial iron deposition is not observed.

T2*-weighted gradient echo axial imaging demonstrated
hepatic iron overload (Figure 1). Serological tests for
hepatitis B (HBV), C (HCV), and Epstein-Barr (EBV)
viruses, cytomegalovirus (CMV), and parvovirus B19
were negative. Analysis of autoimmune antibodies was
performed showing low titers of antinuclear antibodies
(1:40). Antimitochondrial antibodies and smooth muscle
antibodies were negative, while alpha-fetoprotein (AFP)
level was 4.1 ng/ml. Urine copper excretion rate, serum
copper, and ceruloplasmin levels were normal, thus ex-
cluding Wilsons’s disease which was included in the ini-
tial differential list. At this point, hemosiderosis-related
cirrhosis was suspected. Testing of the human hemo-
chromatosis protein (HFE) gene was performed to rule
out primary hemochromatosis. The patient refused liver
biopsy and chelation therapy with deferasirox was initi-
ated. Evaluation with endoscopy demonstrated esopha-
geal varices (F1) and the patient was additionally placed
on prophylactic therapy with propranolol.

Discussion

SCD can affect any part of the body, including the
hepatobiliary system. The hepatobiliary system is affect-
ed either directly by the sickling process or indirectly due
to chronic hemolysis and multiple blood transfusions.
Several manifestations have been reported before, such
as cholelithiasis, cholangiopathy, acute hepatic crisis or
sequestration crisis, and viral infections®. Cirrhosis was
demonstrated in 18 % of patients with SCD’. The patho-
genesis of cirrhosis is generally accepted to be related to
viral infection, hypoxic injury, chronic alcohol intake,
pigment gallstones, and iron overload secondary to mul-
tiple transfusions that these patients require over their
lifetime®. On the other hand, patients with Hb S/B*-thal
rarely demonstrate hepatic involvement, the severity of
which appears to be mild as was shown before in a study
of a white Mediterranean population’. Samperi et al dem-
onstrated that only two of 142 patients had significantly
abnormal liver function tests, while both patients were

positive for HBsAg and HCV antibodies, so that their
liver disease could be related to the viral infection rather
than to the hematological disorder'.

Moreover, the association between ineffective eryth-
ropoiesis and iron overload in the absence of blood trans-
fusions has been examined in thalassemia syndromes®,
sideroblastic anemia'', and dyserythropoietic anemias'?
but not in SCD. Although ineffective intramedullary
erythropoiesis has been supported by in vivo studies in
SCD patients'3, association with iron overload has not
been demonstrated yet. A key difference between SCD
and other ineffective erythropoiesis syndromes (i.e.,
Thalassemia) is the primary site of red blood cell destruc-
tion. Ineffective erythropoiesis is predominantly intra-
medullary. Bone marrow-derived factors such as twisted
gastrulation protein homolog 1 (TWSG1)™ or erythrofer-
rone, suppress hepcidin leading to increased dietary iron
absorption. On the other hand, intravascular hemolysis
in SCD provides a potential mechanism for excretion of
hemoglobin, hemosiderin, and heme through urine or bile
resulting in iron elimination'.

The important point in our case is that our patient
with microdrepanocytosis and without a positive history
of chronic blood transfusions or other predisposing fac-
tors for liver disease developed hemosiderosis and cir-
rhosis. To our knowledge, there has been only one single
report of an SCD presented with iron overload and lim-
ited blood transfusions, that was finally attributed to he-
reditary hemochromatosis'¢.

Of importance, this study provides evidence that in-
tramedullary ineffective erythropoiesis is implicated in
hemosiderosis in patients with Hb S/B*-thal. Prospective
studies are required to both characterize the mechanism
of ineffective erythropoiesis and to explore the correla-
tion between the extent of ineffective erythropoiesis and
implications in disease severity in patients with Hb S/
f*-thal. Concurrently, the evidence presented herein sug-
gest that patients with hemoglobinotpathies should be
screened for iron overload regardless of transfusion his-
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tory. Early screening might allow us to detect the disease
early and prevent complications.

Conflict of interest
The authors report no conflicts of interest.

References

1. Chou ST. Transfusion therapy for sickle cell disease: a balancing
act. Hematology Am Soc Hematol Educ Program. 2013; 2013:
439-446.

2. Fung EB, Harmatz P, Milet M, Ballas SK, De Castro L, Hagar
W, et al; Multi-Center Study of Iron Overload Research Group.
Morbidity and mortality in chronically transfused subjects with
thalassemia and sickle cell disease: A report from the multi-cen-
ter study of iron overload. Am J Hematol. 2007; 82: 255-265.

3. Gardenghi S, Marongiu MF, Ramos P, Guy E, Breda L, Chad-
burn A, et al. Ineffective erythropoiesis in beta-thalassemia is
characterized by increased iron absorption mediated by down-
regulation of hepcidin and up-regulation of ferroportin. Blood.
2007; 109: 5027-5035.

4. Ballas SK. Iron overload is a determinant of morbidity and mor-
tality in adult patients with sickle cell disease. Semin Hematol.
2001; 38: 30-36.

5. Musallam KM, Cappellini MD, Wood JC, Taher AT. Iron over-
load in non-transfusion-dependent thalassemia: a clinical per-
spective. Blood Rev. 2012; 26 Suppl 1: S16-S19.

6. Shah R, Taborda C, Chawla S. Acute and chronic hepatobiliary
manifestations of sickle cell disease: A review. World J Gastro-
intest Pathophysiol. 2017; 8: 108-116.

7. Berry PA, Cross TJ, Thein SL, Portmann BC, Wendon JA, Ka-
rani JB, et al. Hepatic dysfunction in sickle cell disease: a new
system of classification based on global assessment. Clin Gas-
troenterol Hepatol. 2007; 5: 1469-1476; quiz 1369.

8. Banerjee S, Owen C, Chopra S. Sickle cell hepatopathy. Hepa-
tology. 2001; 33: 1021-1028.

9. Schiliro G, Samperi P, Testa R, Gupta RB, Gu LH, Huisman TH.
Clinical, hematological, and molecular features in Sicilians with
Hb S-beta-thalassemia. Am J Hematol. 1992; 41: 264-269.

10. Samperi P, Consalvo C, Romano V, Gelardi S, Di Bella D, Schil-
ird G. Liver involvement in white patients with sickle-cell dis-
ease. Arch Pediatr Adolesc Med. 1996; 150: 1177-1180.

11. Camaschella C. Recent advances in the understanding of inher-
ited sideroblastic anaemia. Br J Haematol. 2008; 143: 27-38.
12.Renella R, Wood WG. The congenital dyserythropoietic ane-

mias. Hematol Oncol Clin North Am. 2009; 23: 283-306.

13. Wu CJ, Krishnamurti L, Kutok JL, Biernacki M, Rogers S,
Zhang W, et al. Evidence for ineffective erythropoiesis in severe
sickle cell disease. Blood. 2005; 106: 3639-3645.

14. Tanno T, Porayette P, Sripichai O, Noh SJ, Byrnes C, Bhupatira-
juA, et al. Identification of TWSGI as a second novel erythroid
regulator of hepcidin expression in murine and human cells.
Blood. 2009; 114: 181-186.

15. Porter J, Garbowski M. Consequences and management of iron
overload in sickle cell disease. Hematology Am Soc Hematol
Educ Program. 2013; 2013: 447-456.

16. Conrad ME. Sickle cell disease and hemochromatosis. Am J He-
matol. 1991; 38: 150-152.



