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Case report

Deferasirox-induced liver injury and Fanconi 
syndrome in a beta-thalassemia major male
Jacqueline Fraser  ‍ ‍ ,1,2 Rowena Brook,3 Tony He,1,2 Diana Lewis2 

Unexpected outcome (positive or negative) including adverse drug reactions

To cite: Fraser J, Brook R, 
He T, et al. BMJ Case 
Rep 2020;13:e234542. 
doi:10.1136/bcr-2020-
234542

1Gastroenterology and 
Hepatology Department, Austin 
Health, Heidelberg, Victoria, 
Australia
2Gastroenterology and 
Hepatology Department, 
Northern Health, Epping, 
Victoria, Australia
3Haematology Department, 
Northern Health, Epping, 
Victoria, Australia

Correspondence to
Dr Jacqueline Fraser;  
​drjacquelinefraser@​gmail.​com

Accepted 8 June 2020

© BMJ Publishing Group 
Limited 2020. No commercial 
re-use. See rights and 
permissions. Published by BMJ.

SUMMARY
A 33-year-old male presenting with subacute 
abdominal pain was found to have hyperbilirubinaemia, 
hypokalaemia and hyponatraemia. This was in the 
setting of transitioning between deferasirox iron 
chelator formulations, from dispersible tablets to film-
coated tablets for ongoing treatment of chronic iron 
overload secondary to transfusion requirement for 
beta-thalassemia major. A liver biopsy demonstrated 
acute cholestasis with patchy confluent hepatocellular 
necrosis and mild to moderate microvesicular steatosis. 
Based on the histological, biochemical and clinical 
findings, the diagnosis of hepatotoxicity and Fanconi-
like syndrome was made. The patient improved clinically 
and biochemically with cessation of the deferasirox 
film-coated tablets and supportive management. To our 
knowledge, this is the first case report of hepatotoxicity 
and Fanconi-like syndrome occurring due to deferasirox 
film-coated tablets with previous tolerance of dispersible 
deferasirox tablets. It is important to raise clinical 
awareness of this potentially severe complication.

Background
The introduction of oral dispersible deferasirox 
tablets revolutionised iron overload treatment 
with the advantage of oral administration over 
the historical alternative of daily subcutaneous 
infusions (deferoxamine mesylate). Deferasirox is 
an iron-chelating agent selective for ferric iron, 
aiming to prevent iron deposition and end-organ 
damage by stabilising serum ferritin levels and 
liver iron concentration.1 It is frequently used in 
the treatment of chronic iron overload associated 
with chronic haematological conditions such as 
beta-thalassemia major.1 2 Deferasirox film-coated 
tablets have been introduced as a tablet or granule 
alternative, Pharmaceutical Benefit Scheme (PBS) 
approved, and therefore dispersible deferasirox 
tablets’ production has been discontinued since 
May 2019 in Australia. Dosage adjustment is 
recommended when transitioning between the 
two agents; film-coated tablets should be given 
at a 30% dose reduction from dispersible tablets 
due to greater bioavailability. Toxicities associated 
with film-coated tablets are not well described, 
and no blinded randomised controlled clinical 
trials have been conducted with film-coated 
tablets/sprinkle granules.3 4 Described side effects 
of deferasirox film-coated tablets include diar-
rhoea, nausea, abdominal pain, headache, dizzi-
ness, rash and increased serum creatine.1–3 5 In this 

report, we describe a rare case of an adult male 
with beta-thalassemia major developing hepato-
toxicity and a Fanconi-like syndrome occurring 
in close temporal relationship to changing from 
dispersible deferasirox tablets to deferasirox film-
coated tablets.

Case presentation
The patient is a 33-year-old male who had recur-
rent presentations to a tertiary hospital with left 
upper quadrant and epigastric pain, weight loss 
and constipation. This was on a background of 
beta-thalassemia major with chronic monthly 
transfusion requirements for 4 units of blood and 
multiple renal calculi secondary to hypercalciuria 
(calcium/creatinine ratio >2.0 mmol/mmol creati-
nine). His ferritin was stable at 600–800 μg/L. His 
magnetic resonance imaging 2 years prior showed 
no evidence of significant myocardial or hepatic 
iron loading. His chronic iron overload had been 
treated with dispersible deferasirox 2000 mg tablets 
(40 mg/kg) daily, but 3 months prior to presentation, 
he had changed to deferasirox film-coated tablets 
1440 mg (28 mg/kg) daily due to discontinuation of 
dispersible deferasirox tablets’ production. His only 
other medication was hydrochlorothiazide (HCTZ) 
25 mg daily, and he had unremarkable electrolytes. 
The patient had no history of drug allergies or 
intolerances.

On initial presentations, pathology revealed 
mild hyponatraemia (134 mmol/L), mild hypoka-
laemia (3.1 mmol/L), a mild transaminitis (alanine 
aminotransferase (ALT) 93 U/L, aspartate trans-
aminase (AST) 54 U/L) and ferritin of 981 ng/mL. 
His computerised tomography of kidney, urethra 
and bladder identified a left-sided 8 mm intrarenal 
calculi. Following intravenous fluid administration, 
laxatives and analgesia, he was discharged with 
presumed diagnosis of renal colic for consideration 
of outpatient lithotripsy.

Three weeks after discharge, he represented to 
the emergency department with ongoing abdominal 
pain—now right-sided in nature, constipation, loss 
of weight, malaise and dark orange urine. Obser-
vations were within normal limits, he was afebrile, 
normocardic (pulse rate 98 bpm) and normoten-
sice (blood pressure 105/70 mm Hg). He was of 
slim build and short stature, jaundiced with scleral 
icterus, and on abdominal palpation he had epigas-
tric and umbilical tenderness without abdominal 
guarding.
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Figure 1  Centrilobular liver parenchyma showing canalicular 
cholestasis (short arrow) and microvesicular steatosis (bottom right eg, 
at long arrow) (H&E x200 magnification)

Investigations
Further investigations revealed marked hypokalaemia 
(2.4 mmol/L) and hyponatraemia (124 mmol/L), with stable 
renal function (estimated glomerular filtration rate (eGFR) 
>90 mL/min/1.73 m2) but elevated creatine (92 mmol/L, base-
line 50 mmol/L). His liver function tests were deranged (ALT 
212 U/L, AST 161 U/L, alkaline phosphatase (ALP) 100 U/L, 
gamma-glutamyl transferase (GGT) 62 U/L) with significantly 
elevated bilirubin (82 μmol/L) and acute rise in ferritin (2077 ng/
mL). Haemoglobin level was stable and inflammatory markers 
were not elevated (white cell count 5.7×109/L, C-reactive 
protein <2 mg/L). His venous blood gas revealed pH 7.44, pO2 
14 mm Hg, pCO2 46 mm Hg, bicarbonate 27.1 mmol/L, his urine 
pH 6.5, protein 0.54 g/L, sodium 126 mmol/L, protein/creatinine 
90 mg/mmol, albumin/creatinine 18.3 mg/mmol and calcium/
creatinine 0.58 mmol/mmol. HCTZ-induced hypokalaemia and 
hyponatraemia were the initial diagnostic concern, however the 
acute nature of the kidney injury was atypical. He was admitted 
for further investigation.

Differential diagnosis
On admission, his HCTZ was withheld and he was commenced 
on intravenous electrolyte replacement and free water fluid 
restriction of 1 L. He developed a metabolic acidosis (pH 7.31, 
pCO2 38 mm Hg, bicarbonate 17.7 mmol/L, base excess—
7.5 mmol/L) and profound hypophosphatemia (0.27 mmol/L). 
An abdominal ultrasound excluded obstructing renal calculi, 
cholelithiasis or sonographic features of cholecystitis. Defera-
sirox film-coated tablets were withheld 2 days into his admission 
due to the concern of proximal renal tubulopathy and urinary 
wastage of compounds usually reabsorbed at the proximal convo-
luting tubule (Fanconi syndrome) as a known adverse effect of 
dispersible deferasirox tablets. Confounding the diagnosis of 
Fanconi syndrome was the recent use of HCTZ, however based 
on the presentation of hypokalaemia, hypophosphatemia, meta-
bolic acidosis, elevated urinary sodium (urine Na 126 mEq/L), 
elevated osmolarity (778 mOsm/kg), proteinuria, glucosuria and 
increased electrolyte replacement requirements, it was felt to be 
the most likely diagnosis.

The patient subsequently developed a worsening transaminitis 
(ALT 819 U/L, AST 670 U/L) and cholestasis (ALP 304 U/L, GGT 
301 U/L), with a peak bilirubin of 107 μmol/L. Magnetic reso-
nance cholangiopancreatography found no evidence of obstruc-
tion or choledocholithiasis, and no significant results were 
obtained on haematological viral, autoimmune or heavy metal 
liver investigations. Nine days into his admission, a transcuta-
neous liver biopsy was performed with histopathology revealing 
acute cholestasis, patchy confluent hepatocellular necrosis and 
mild to moderate microvesicular steatosis (see figure 1). There 
were no features of significant inflammation or evidence of 
autoimmune hepatitis. These microscopic findings were highly 
suggestive of drug-induced liver injury (DILI).

The provision diagnosis of DILI and a Fanconi-like syndrome 
due to deferasirox film-coated tablets was made.

Treatment
Deferasirox film-coated tablets continued to be withheld with 
ongoing supportive management and electrolyte replacement. 
He clinically improved and his transaminitis was downtrending 
after 8 days of deferasirox film-coated tablet cessation. He was 
discharged on oral electrolyte replacement therapy, and not 
recommenced on HCTZ. He resumed his usual blood transfu-
sion regimen following discharge.

Outcome and follow-up
The patient was counselled on the likely role of deferasirox 
film-coated tablets as the causative agent of the DILI and 
Fanconi-like syndrome. Liver function normalised within 
2 months, and he ceased phosphate and magnesium supplemen-
tation after 3 months. Given that subcutaneous iron chelation 
therapy severely affects patient’s quality of life and the original 
formulation dispersible deferasirox tablets were not available, 
the decision about restarting deferasirox film-coated tablets 
versus continuing the subcutaneous therapy is a very difficult 
one. Deferiprone was not initiated as the patient had not failed 
subcutaneous iron chelation therapy with deferoxamine, and 
deferiprone would be considered as last-line therapy due to the 
reported toxicities, renal excretion and need for a timely and 
reliable reduction in ferritin levels. He was subsequently recom-
menced on subcutaneous deferoxamine mesylate with no further 
complications to date.

Discussion
We present a rare case of hepatotoxicity and Fanconi-like 
syndrome occurring in close temporal relationship to changing 
from iron-chelating agent dispersible deferasirox tablets to defer-
asirox film-coated tablets. To our knowledge, this is the first case 
report of hepatotoxicity and Fanconi-like syndrome reported in 
deferasirox film-coated tablets in a patient previously tolerant to 
dispersible deferasirox tablets, with normal renal function and 
previously stable liver function. As this new drug formulation is 
increasingly being prescribed, it is important that clinicians are 
aware of this potentially severe adverse effect.

There are insufficient real-world data and long-term safety 
data conducted with deferasirox film-coated tablets/sprinkle 
granules,4 but deferasirox in dispersible tablets has several 
case reports of hepatoxicity6–10 and 8 case reports of Fanconi 
syndrome.11–15 The articles by Menaker et al and Ramaswami 
et al describe the recent case reports of acute liver injury in 
patients on dispersible deferasirox tablets,10 16 however only 2 
articles include patients with beta-thalassemia and many reports 
are in the paediatric population.1 10 Of note, a 3-year-old child 
with beta-thalassemia on deferasirox tragically died following 
potential deferasirox-induced acute liver failure and Fanconi 
syndrome, resulting in respiratory arrest and cerebellar tonsillar 
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Patient’s perspective

After about a month of starting deferasirox film-coated tablets, 
I started to feel acute pain at my back flank area and also felt 
nausea. I had initially thought it may have been to do with 
my kidney stones just passing through as I have had a history 
of kidney stones. It then started to get worse as weeks went 
by and I was in and out of emergency for about 3 times until 
I was told that my liver function was deranged. Therefore, I 
stayed in hospital for a total of 2 weeks. In the first week, I was 
experiencing inflammation-like pain around my back flank which 
had spread around my stomach, I lost significant weight due to 
loss of appetite, I felt quite weak and I was also experiencing 
constipation. During this time, I was infused with potassium, 
magnesium and sodium as I was experiencing low levels.

It has been about 2½ months in total that I was out of the 
workforce. I had to take some paid leave and some unpaid in 
order to keep me financially secure.

Currently, I am now back on the desferrioxamine (DBL) via 
injections in order to manage my ferritin levels. It has been 10 
years since the last time I was on desferrioxamine. Now that 
I am back on, it definitely changed my lifestyle as I now have 
to be more vigilant of when I need to start injecting and allow 
the 10 hours infusion to finish (via the infusion pump) on time. 
For example, allowing it to finish on time overnight before 
starting my day at work the next morning. I also have increased 
responsibility to ensure I have enough medical supplies to get 
me through, especially if I was to go overseas.

I hope this case will raise awareness of the consequences that 
may happen to a thalassemia patient like me. Since I have been 
back on the DBL, it feels like I have taken a step backwards in 
the quality of life.

Learning points

►► This case report highlights a potentially serious complication 
of likely deferasirox film-coated tablet-induced hepatotoxicity.

►► Some evidence to suggest that deferasirox is known to cause 
hepatotoxicity and Fanconi syndrome. The aetiology and 
pathophysiology are not yet completely understood.

►► Further large population research is required to identify 
potential complications of deferasirox film-coated tablet 
therapy. While real-world data on deferasirox film-coated 
tablet therapy remain limited, clinicians should be vigilant for 
this potential serious adverse effect.

herniation.10 Her ferritin had reduced from 1700 μg/L at initi-
ation of deferasirox to 600 μg/L at the time of presentation, 
Menaker et al16 postulated that there is increased risk of hepato-
toxicity using deferasirox with ferratin below 500 ng/mL. As our 
patient’s ferritin was 981 ng/mL, this is not a possible contrib-
uting factor in our case.

The only other case report with likely deferasirox-induced 
hepatic and renal failure is a paediatric case report of a 12-year-old 
male with sickle cell anaemia on long-term deferasirox. The 
12-year-old male presented with a rapid drop in Glasgow Coma 
Scale, sudden rise in transaminases, bilirubin and coagulopathy 
and was found to have hepatic and renal failure.16 Supportive 
therapy was instituted with rapid recovery on cessation of defer-
asirox. The 12-year old’s acute kidney injury was exacerbated by 
rhabdomyolysis with creatine kinase (CK) elevated at 17 205 ng/

mL, likely contributing to direct tubular injury. It was unclear 
if the rhabdomyolysis was secondary to the child’s underlying 
sickle cell disease or related to deferasirox, of note our patient 
did not have CK measured.

The case we present differs from previous reports as our 
patient developed hepatoxicity and a Fanconi-like syndrome 
despite prior tolerance of dispersible deferasirox tablets. This 
is of particular significance due to the cessation of dispers-
ible tablets’ production, and the increasing number of beta-
thalassemia patients transitioning to the new formulation. 
Deferasirox film-coated tablets are reported to have 36% greater 
bioavailability than dispersible tablets,17 18 so the transition from 
dispersible tablets to film-coated tablets requires a 30% dose 
reduction, which was appropriately calculated with our patient’s 
prescription. Though the film-coated tablets contain the same 
active substance as the dispersible tablets (deferasirox), some 
of the excipients (lactose and sodium lauryl sulfate) have been 
removed, so the film-coated tablets may have increased bioavail-
ability if taken with a high-fat meal which may make drug levels 
less predictable.3 18 Furthermore, film-coated tablets are reported 
to have increased adherence due to improved palatability and 
convenience compared with dispersible tablets or subcutaneous 
injection.18–20 Vigilance with monitoring for adverse events is 
crucial, as increased adherence and bioavailability may signifi-
cantly increase exposure to the iron chelator.18 This case high-
lights the importance of frequent monitoring of liver and renal 
function in patients in the early stages of transitioning to defera-
sirox film-coated tablets.

This case was challenging due to the unusual presentation and 
scarcity of similar case reports in the literature. The diagnosis 
of Fanconi syndrome was confounded by the concurrent use of 
HCTZ diuretics and the necessary administration of intrave-
nous electrolyte replacement and fluid restriction. Our patient’s 
dipstick was positive for blood, but formal urine was negative for 
red cells. As deferasirox film-coated tablets are mostly excreted 
in the faeces and not urine, it is unclear whether the dipstick was 
detecting heme or Fe-deferasirox film-coated complexes, but the 
acute kidney injury and increased electrolyte requirement were 
suggestive of a proximal tubule lesion. Histological evidence of 
acute cholestasis, patchy confluent hepatocellular necrosis and 
mild to moderate microvesicular steatosis, coupled with the 
biochemical findings and temporal relationship of events, make 
the diagnosis of DILI and Fanconi syndrome secondary to defer-
asirox film-coated tablets most likely.
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