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	 Patient:	 Male, 54-year-old
	 Final Diagnosis:	 Hepatic hemosiderosis
	 Symptoms:	 Elevated liver enzymes
	 Medication:	 —
	 Clinical Procedure:	 Liver biopsy
	 Specialty:	 Gastroenterology and Hepatology • Hematology

	 Objective:	 Rare disease
	 Background:	 Elevated liver enzymes is a common clinical problem with many possible etiologies, yet some are rare and can 

be missed. Patients with sickle cell disease (SCD) may be at risk of liver disease due to recurrent blood transfu-
sion predisposing to viral hepatitis. Furthermore, recurrent transfusions can increase the risk of iron overload, 
which can create deposits in the liver, eventually resulting in chronic liver disease. Liver biopsy is an essen-
tial tool to establish a diagnosis of liver disease in many patients with unexplained elevation of liver enzymes. 
Recently, endosocpic ultrasound (EUS)-guided liver biopsy has been shown to be safe and effective in obtain-
ing adequate liver tissue. However, the safety and efficacy has not been established in patients with SCD.

	 Case Report:	 A 59-year-old man with SCD and beta-thalassemia minor was evaluated for persistently elevated liver enzymes 
(mainly cholestatic). He had a background history of treated hepatitis C virus infection. He had multiple blood 
transfusions in the past for sickle cell crisis. A diagnostic work-up revealed negative viral and autoimmiune se-
rology and no evidence of biliary obstruction on abdominal imaging. The iron profile was elevated, consistent 
with iron overload. An EUS-guided liver biopsy confirmed a diagnosis hepatic hemosiderosis secondary to long-
term blood transfusions.

	 Conclusions:	 This report emphasizes the importance of careful monitoring of iron levels in patients with hematological con-
ditions requiring long-term blood transfusions. In addition, it highlights the emerging role of EUS-guided liver 
biopsy as a safe and accurate alternative to percutaneous liver biopsy.
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Background

Patients with hemoglobinopathies frequently require multiple 
blood transfusions during their lifespan. This places them at in-
creased risk of a number of blood transfusion-related hepatic 
complications, including viral hepatitis and iron overload syn-
dromes. In addition, some hemoglobinopathies such as sickle 
cell disease (SCD) are associated with certain liver diseases, 
including sickle cell hepatopathy, SCD cholangiopathy, chole-
lithiasis, and choledocholithiasis [1,2]. Liver biopsy is consid-
ered the criterion standard test to diagnose the etiology of liver 
disease. This has traditionally been performed via the percu-
taneous or trans-jugular routes. However, percutaneous liv-
er biopsy has been associated with increased risk of adverse 
events in patients with SCD, including bleeding and death [3,4]. 
Recently, endoscopic ultrasound (EUS)-guided liver biopsy has 
been introduced and was shown to have equal diagnostic ac-
curacy as the percutaneous approach [5]. However, the effi-
cacy and safety of EUS-guided liver biopsy has not been test-
ed in patients with SCD. This case report describes a patient 
with SCD who presented with unexplained elevated liver en-
zymes, with the diagnosis being established with the help of 
EUS-guided liver biopsy.

Case Report

A 59-year-old man was referred to the liver clinic for evaluation 
of elevated liver enzymes. His past medical history was signifi-
cant for sickle cell disease, beta-thalassemia minor (HbS/beta), 
glucose-6-phosphate dehydrogenase (G6PD) deficiency, hyper-
tension, subclinical hypothyroidism, and laparoscopic cholecys-
tectomy in 2000 for pigment gallbladder stones. In addition, 
he had a history of hepatitis C virus (HCV) infection that was 
treated in the past with interferon-based therapy with suc-
cessful viral eradication. He did not consume tobacco or alco-
hol. The patient had a long history of multiple hospital admis-
sions for acute hemolytic crises for which he was transfused 
massive amounts of packed red blood cells (PRBC), and he 
had received around 10-15 units of PRBC yearly for the past 
15 years. During his hospital stays and during clinic follow-
up, he was noted to have persistently elevated liver enzymes. 
His most recent blood test during routine follow-up showed 
a predominately cholestatic picture with an R-factor of 1.5 
(Table 1). An abdominal ultrasound revealed an enlarged liver 
with nodular contour, with no focal lesions or biliary tree ab-
normalities. He underwent further investigations to diagnose 
his liver disease. Serological work-ups for hepatitis B, hepa-
titis C (including HCV RNA), and autoimmune hepatitis were 
unremarkable. His iron profile showed elevated transferrin 
saturation (87.3%) and ferritin (3175 ng/mL). Genetic testing 

Test name Result Range

White blood count 9.9 3.8-10.8 K/uL

Hemoglobin 9.5 11.7-15.5 g/dL

Platelet count 246 140-400 K/uL

Albumin 3.6 3.6-5.1 g/dL

Creatinine 1.35 0.5-1.05 mg/dL

Aspartate transaminase (AST) 71 5-37 IU/L

Alanine transaminase (ALT) 130 5-45 IU/L

Alkaline phosphatase (ALP) 231 30-120 IU/L

Total bilirubin 5.21 0.3-1 mg/dL

Direct bilirubin 1.87 0.1-0.2 mg/dL

INR 1.0 0.9-1.2

Ferritin 3175 24-336 ng/ml

Transferrin saturation 87.3% 20-40%

Antinuclear antibody (ANA) Negative Negative

Anti-smooth muscle antibody (ASMA) Negative Negative

Anti-mitochondrial antibody (AMA) Negative Negative

Hepatitis B surface antigen Negative Negative

Hepatitis C antibody Positive Negative

Hepatitis C RNA Undetectable Undetectable

Table 1. Laboratory test results.
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for hereditary hemochromatosis was negative. Magnetic res-
onance cholangiopancreatography (MRCP) showed a normal 
biliary tree with no evidence of any abnormalities in the liver 
parenchyma that are typical of iron overload. Transient elas-
tography was done and showed liver stiffness of 16.5 Kpa, 
consistent with advanced fibrosis (F4).

The patient was suspected to have iron overload syndrome (based 
on elevated ferritin and transferrin saturation); however, given 
the non-conclusive imaging results and the persistent choles-
tatic picture of elevation in liver enzyme that is atypical for iron 
overload syndrome, a liver biopsy was scheduled. An endoscopic 
ultrasound (EUS)-guided liver biopsy was performed using 19G 
fine-needle aspiration (FNA) targeting the left liver lobe from the 
stomach (Figure 1). The procedure was done under conscious 
sedation and the patient had no post-procedure adverse events. 
Endoscopic assessment did not show any esophageal varices.

The liver biopsy showed evidence of extensive vaculation and 
cytoplasmic cleaning associated with extensive iron deposi-
tion, predominantly in Kupffer cells. There was mild chronic 
inflammation in the portal tracts without associated lobular 
inflammation, and mild steatosis was seen in the hepatocytes. 
Reticulin and trichrome stains showed pericellular and bridg-
ing fibrosis with occasional regenerative nodules (Figure 2). 
The overall picture was consistent with grade 4 hemosiderosis 
(modified Scheuer’s system). The patient was diagnosed with 
hepatic hemosiderosis secondary to long-term blood trans-
fusions and iron overload, and was started on iron chelation 
therapy (Deferasirox tablets).

Figure 1. �EUS-guided liver biopsy. (A) The left liver lobe is visualized from the proximal stomach. (B) A 19G FNA needle is used to 
biopsy the liver using trans-gastric approach.
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Figure 2. �(A, B) H&E sections of liver show micronodular 
cirrhosis with intracellular accumulation of brown 
hemosiderin pigment. (C) Trichrome staining 
demonstrates evidence of hepatic fibrosis. (D) Reticulin 
staining illustrates the nodular appearance of 
regenerating liver nodules typical of cirrhosis. (E) Perls 
staining demonstrates extensive deposition of 
hemosiderin (blue) pigment in liver tissue.
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Discussion

Sickle cell disease (SCD) poses many risks to the liver, and the 
mechanism of injury can be multifactorial. Patients with SCD 
often have a higher chance of receiving multiple blood trans-
fusions throughout their lifetime, which can result in the pos-
sibility of transfusional iron overload [1,2]. Iron accumulation 
in the liver can ultimately result in hepatic hemosidrosis. This 
is characterized by iron deposition in Kupffer cells, which helps 
to distinguish it from hereditary hemochromatosis, in which 
iron tends to deposit in the hepatocytes [2].

The diagnosis of hepatic hemosiderosis is typically established 
in a patient with risk factors who is found to have elevated liv-
er enzymes with evidence of increased iron stores biochemi-
cally and by imaging using magnetic resonance imaging (MRI)-
based estimate of liver iron content. In situations where MRI is 
not available, percutaneous liver biopsy is usually required to 
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confirm the diagnosis and quantify iron stores. However, percu-
taneous liver biopsy has been associated with serious complica-
tions in patients with SCD. In a retrospective study in patients 
with SCD who underwent percutaneous liver biopsy, the risk 
of bleeding was high (36%) among patients with acute sickle 
cell hepatopathy [3]. Therefore, patients with SCD are consid-
ered to be at high risk for complications after percutaneous liv-
er biopsy, and a safer option is required in this population [4].

Recently, EUS-guided liver biopsy has been introduced and 
shown to provide high diagnostic yield coupled with an ex-
cellent safety profile. EUS-guided liver biopsy has been mostly 
used in patients with unexplained elevation of liver enzymes 
in whom histological assessment of the liver is warranted. 
Specifically, the EUS approach has been preferred when en-
doscopic assessment is needed to rule out portal hyperten-
sion-related complications (eg, esophageal and gastric varices, 
portal hypertensive gastropathy). Furthermore, EUS offers the 
advantage of ruling out obstructive biliary lesion (eg, stones or 
malignancy) before performing EUS-guided liver biopsy, since 
these lesions can occasionally be missed by other imaging mo-
dalities [5,6]. The EUS approach has been increasing in popu-
larity since it has been shown to have a high rate of success-
ful histological diagnosis (93.9%) coupled with a low risk of 
overall adverse events (2.3%) [5]. When compared to the per-
cutaneous and trans-jugular approaches, EUS-guided biopsy 
has been shown to have equivalent diagnostic yield [7]. EUS-
guided liver biopsy provides further advantages over the other 
approaches by allowing endoscopic evaluation of esophageal 
and gastric varices in patients with suspected cirrhosis, and it 
allows access to both liver lobes for biopsy. In addition, EUS-
guided biopsy is usually well-tolerated using conscious seda-
tion, has shorter recovery time, and is associated with lower 
post-procedure pain [8]. In our patient, we elected to proceed 
with liver biopsy given the uncertainty with the diagnosis since 

the elevation of his liver enzymes was mostly cholestatic yet 
he had no evidence of biliary pathology on imaging and had 
biochemical evidence of iron overload. The EUS approach was 
chosen since it provided the opportunity to screen for esopha-
geal varices endoscopically as the patient had evidence of ad-
vance fibrosis shown by transient elastography, and it avoid-
ed the percutaneous approach, which had been shown have 
higher risk in patients with SCD.

To the best of our knowledge, this is the first case report to 
demonstrate the safety and efficacy of EUS-guided liver biop-
sy in establishing the diagnosis of hepatic hemosiderosis in a 
patient with SCD. The liver biopsy was able to establish a defi-
nite diagnosis and allowed staging of the disease histologically.

Conclusions

Patients with SCD have increased risk of multiple liver disease, 
including hepatic iron overload, and accurate diagnosis is es-
sential. EUS-guided liver biopsy offers a safe and effective alter-
native to percutaneous liver biopsy to establish the diagnosis 
and should be strongly considered as the first-line technique 
for biopsy in patients with SCD given the increased risk as-
sociated with percutaneous liver biopsy in this population.
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