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Abstract

Treatment with iron chelators is essential for patients with iron overload secondary to repeated trans-
fusions. Deferasirox is the first once-daily oral active iron chelator. As a result, therapeutic adherence 
has improved, reducing the complications of iron overload, especially heart failure. However, it is not 
exempt from possible side effects, such as kidney involvement, which is more frequent in children. 
Objective: To report 2 patients with Diamond-Blackfan anemia (DBA) who developed impaired 
renal function secondary to the administration of Deferasirox. Clinical Cases: Case 1. A 15-year-old 
adolescent diagnosed with DBA undergoing treatment with periodic transfusions and Deferasirox. 
During an acute gastroenteritis, she developed acute renal failure along with complex proximal tubu-
lopathy. Case 2. A 5-year-old boy diagnosed with DBA receiving periodic transfusions and treatment 
with Deferasirox. He presented polyuria with laboratory abnormalities compatible with acute renal 

What do we know about the subject matter of this study?

Treatment with iron chelators, such as Deferasirox, is essential to 
avoid the iron overload that can occur in patients requiring perio-
dic transfusions. However, side effects, such as renal involvement, 
both glomerular and tubular, are not exempt.

What does this study contribute to what is already known?

Renal damage secondary to the use of Deferasirox is dose-depen-
dent and occurs more frequently in patients who present dehydra-
tion. If it occurs, an early reduction of the dose or even its suspen-
sion should be considered.
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Introduction

Iron overload due to multiple red blood cell transfu-
sions is a major problem in patients with thalassemia 
major, sickle cell disease, myelodysplastic syndrome, 
and other uncommon anemias. Blood transfusions 
result in iron overload that accumulates in the liver, 
endocrine tissues, and myocardium. Before the deve-
lopment of iron chelators, patients with these diseases 
died during childhood or early adulthood, mainly due 
to the development of heart failure1.

Deferoxamine is an iron-chelating agent available 
since the 1960s, which has helped in the management 
of these patients. However, it has a very short half-life 
and poor bioavailability and must be administered 
subcutaneously or intravenously, limiting its effective-
ness due to poor therapeutic adherence2.

Deferasirox is the first orally active iron chelator 
with a single daily administration. It binds iron with 
high affinity, promoting its excretion in the feces. It 
is indicated in the treatment of chronic iron overload 
due to blood transfusions (> 7 mL/kg/month of red 
cell concentrate) or when treatment with Deferoxami-
ne is contraindicated3,4. The initial dose is 20 mg/kg, 
adjusted every three to six months, for a ferritin target 
level between 500 to 1000 ng/mL.

The most frequent adverse effects are gastrointes-
tinal (nausea, vomiting, diarrhea, or abdominal pain), 
cutaneous (exanthema), nephrological (high creatini-
ne levels and proteinuria), and hepatobiliary (increased 
transaminases). Among the infrequent adverse effects 
are high-frequency hearing loss, lens opacities, and tu-
bulopathy, with the latter occurring more frequently in 
children and adolescents3. The objective of this work is 
to present 2 patients with Diamond-Blackfan anemia 
(DBA) with renal function impairment secondary to 
the administration of Deferasirox, as well as a review 
of the literature.

Clinical Cases

Clinical Case 1
15-year-old adolescent diagnosed with DBA at 3 

months of life, with no personal or family history of re-

nal disease. She was treated with corticosteroids from 3 
months to 6 years of age. Subsequently, she presented 
resistance to prednisone, so treatment was started with 
periodic transfusions every 3 weeks (20 ml/kg/month). 
Laboratory tests showed iron overload (ferritin > 1000 
ng/mL) and MRI images compatible with hepatic iron 
overload, so treatment with Deferoxamine was started. 
She developed cutaneous abscesses in the puncture si-
tes, so the iron chelator was changed to Deferasirox (23 
mg/Kg/day).

During acute gastroenteritis, she presented acute 
renal injury (AKI), with a moderate increase in crea-
tinine, but with a BUN-to-creatinine ratio below 20 
(Table 1), in addition to hypokalemia, hypophospha-
temia, and hypouricemia (Table 1). A renal ultrasound 
was performed, which showed normal images, and a 
complete renal panel showed non-nephrotic range 
proteinuria (protein-to-creatinine ratio 0.47 mg/mg 
creatinine) of tubular nature with beta-2 microglobu-
lin of 23.8 mg/L (normal values 0-0.2 mg/L), all signs 
compatible with complex proximal tubulopathy.

The patient was not receiving any other drug cau-
sing tubulopathy, therefore, treatment with the iron 
chelator was suspended, starting treatment with oral 
potassium and phosphate supplements, showing nor-
mal values in the analysis 24 days after suspension of 
the chelator (Table 1). After this, the potassium and 
phosphorus supplements were decreased, and after 4 
months, treatment was restarted with Deferasirox at a 
lower dose (16 mg/kg/day), with exhaustive monito-
ring of renal function and ferritin levels, both of which 
remained within adequate ranges.

Clinical Case 2
A 5-year-old boy diagnosed with DBA at 2 months 

of age. He received periodic transfusions (18 ml/kg/
month) from the beginning since at diagnosis he did 
not respond to corticosteroid treatment. At 2 years of 
life, he started treatment with Deferasirox (10 mg/kg/
day), but the dose was progressively increased up to 30 
mg/kg/day due to the detection of hepatic iron over-
load by MRI, with ferritin levels of 500 ng/mL, adequa-
te for the treatment objective with the chelator.

He visited the emergency department due to poor 
general condition, abdominal pain, polyuria, and 
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failure and proximal tubular dysfunction. In both cases, they were adequately hydrated and Deferasi-
rox was temporarily suspended, improving renal function. Conclusion: Based on these cases, close 
monitoring of renal and tubular function, as well as ferritin levels, is recommended in patients recei-
ving Deferasirox. In the presence of intercurrent processes, adequate hydration should be performed, 
and an early dose reduction or drug administration interruption should be considered in cases of 
kidney involvement.
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vomiting, showing signs of moderate dehydration 
on the physical examination. Complementary tests 
showed prerenal AKI (BUN-to-creatinine ratio 42), 
stage 1 according to the KDIGO 2012 criteria. Meta-
bolic acidosis, hypokalemia, hypophosphatemia, hy-
pouricemia, and glycosuria were also observed (Table 
1), which were compatible with proximal tubule dys-
function.

Treatment with Deferasirox was suspended and 
restarted at lower doses (5 mg/kg/day) after correc-
tion of the analytical alterations (Table 1), with renal 
function and ferritin monitoring. The dehydration was 
caused by polyuria and vomiting, secondary to tubulo-
pathy resulting from a higher dose of chelator than was 
necessary at the time for iron overload since his ferritin 
level was 200 ng/mL.

Discussion

DBA is characterized by selective congenital pure 

red cell hypoplasia, defined by macrocytosis, reticu-
locytopenia, and marked decrease or absence of the 
erythroid compartment in bone marrow, without in-
volving the rest of the hematological series. Its inciden-
ce is 5 cases per 1,000,000 live births per year5. Both 
sexes are equally affected, and no ethnic predisposition 
has been identified. It presents autosomal dominant 
inheritance with variable penetrance. Currently, disea-
se-causing mutations have been identified in 40-45% 
of patients, all of them related to genes coding for ri-
bosomal proteins.

Half of the patients with DBA have short stature 
and other congenital anomalies, and the most frequent 
is the craniofacial one (Pierre-Robin sequence and cle-
ft palate), followed by urogenital and thumb anoma-
lies. Diagnosis is usually made in the first 2 years of life 
in children with anemia, erythroblastopenia, family 
history (10-20% of cases), associated malformations 
(40% of cases), and high adenosine deaminase (ADA) 
levels in erythrocytes, which is a frequent but not spe-
cific sign of DBA. The differential diagnosis should 

Table 1. Laboratory data in 2 patients with Blackfan Diamond anemia.

Case 1 Case 2

Fanconi 
syndrome

24 days after suspension 
of Deferasirox

Fanconi 
syndrome

13 days after suspension 
of Deferasirox

Creatinine (mg/dL) (NV: 0.3-1) 0.68 0.43 0.6 0.3

Urea (mg/dL) (NV: 10-50) 28 21 55 34

Ureic nitrogen (mg/dL) (NV: 6-20) 13 9.8 25.6 15

Sodium (mEq/L) (NV: 135-145) 137 140 132 140

Potassium (mEq/L) (NV: 3.5-5.5) 2.6 3.5 2.9 4

Phosphorus (mg/dL) (NV: 3-5) 1.6 4 1.7 4.7

Uric acid (mg/dL) (NV: 2.5-6) 1.2 2.5 0.8 0.9

Calcium (mg/dL) (NV: 9-10.5) 8.87 9.16 8.6 9.3

pH (NV: 7.35-7.45) 7.33 7.36 7.17 7.36

Bicarbonate (mmol/L) (NV: 22-30) 21.6 24.9 10.8 21

Ferritin (ng/mL) (NV: 30-250) 203 248 200 395

Osmolarity (mmol/Kg) (NV: 270-300) 287 283 263 282

FE Sodium (NV: < 1%) 1.33 0.38 0.4 0.45

FE Potassium (NV: < 14%) 20.57 6.61 18.5 5.1

FE uric acid (NV: < 12%) 44.92 15.03 62 25.4

TPR (NV: > 80%) 65 82 65 88

Calcium/Cr (mg/mg) (NV: < 0.2) 0.55 0.13 1.1 0.39

Glucosuria Negative Negative Positive Negative

Microalbuminuria (mg/g Cr) (NV < 20) 46.39 6.02 200 19

Beta-2 microglobulin (mg/L) (NV: 0-0.2) 23.8 < 0.21 ND 1.57

Urinary osmolarity (mmol/Kg) (NV: 300-1000) 220 632 490 733

NV: normal value. FE: fractional excretion. TPR: Tubular phosphate reabsorption. NA: Not available. Cr: creatinine.
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include transient erythroblastopenia, parvovirus B19 
infection, and other congenital anemias.

Corticosteroids are the treatment of choice, achie-
ving remission in 50-70% of cases. Corticosteroid re-
sistance occurs in 35% of DBA cases. These patients 
should receive therapy with periodic red blood cell 
transfusions and may be candidates for hematopoietic 
stem cell transplantation. Disease severity is variable, 
but they are at increased risk for diseases such as mye-
lodysplastic syndrome and certain cancers6.

Treatment with iron chelators is essential for pa-
tients with iron overload secondary to repeated trans-
fusions, due to different types of anemia, such as DBA. 
Currently, Deferasirox is the first-choice iron chelator 
because its dosage has improved the therapeutic adhe-
rence of these patients, as well as improving the com-
plications derived from iron overload, especially heart 
failure.

Since Deferasirox was first marketed in 2005, iso-
lated cases of secondary renal involvement have been 
described7, both at the glomerular and tubular level, in 
adults and children. In the latter, it is especially impor-
tant to check for renal involvement, since, according 
to the datasheet, the possibility of renal tubulopathy is 
greater in children and adolescents.

The pathophysiological mechanisms that cause 
tubular toxicity are unknown. Some theories suggest 
that it could be due to increased iron absorption by 
tubular cells. Other authors have observed in prima-
tes a 40% reduction in the iron concentration levels 
of the kidney, causing secondary alterations in tubular 
function8,9.

Regarding glomerular involvement, an increase 
in baseline creatinine has been observed secondary 
to the use of Deferasirox10, especially during the first 
6 months of administration11. An association has also 
been described between the rapid decrease in ferritin 
levels and the appearance of renal toxicity12, which 
could be related to higher-than-necessary doses, resul-
ting in over-chelation3. This fact has also been descri-
bed by Bird et al13, who reported a case series of 1213 
children between 2 and 15 years of age treated with 
Deferasirox, finding 162 cases of AKI. They observed 
a 1.26-fold relative risk (RR) (95% confidence inter-
val (CI): 1.08-1.48, p = 0.004) of developing AKI for 
each 5 mg/kg/day increase over the typical initial dose 
of 20 mg/kg/day of Deferasirox. They also demonstra-
ted that high doses of Deferasirox (> 30 mg/Kg/day) 
increased the risk for AKI (RR = 4.47, 95% CI: 1.25-
15.95, p = 0.02) when serum ferritin was lower than 
1000 ng/mL, especially in children aged between 2 and 
6 years. With these results, they concluded that Defe-
rasirox causes AKI depending on the dose, especially if 
there are concomitant low ferritin values, with over-
chelation as the triggering factor for renal damage.

There are other smaller case series in the literatu-
re. Dubourg et al14 described a series of 10 pediatric 
patients with thalassemia major who presented renal 
damage secondary to the use of Deferasirox. In 8 of the 
patients, they observed decreased glomerular filtration 
rate, and 2 presented complex proximal tubulopathy 
or Fanconi syndrome (FS). Dee et al9 reported a series 
of 18 patients with thalassemia major who were on 
treatment with different iron chelators, 9 of them re-
ceived Deferasirox. 12 patients presented FS, 9 of them 
were treated with Deferasirox. As in our cases, in both 
studies, all patients normalized renal function after 
discontinuation or reduction of the dose.

Based on the above, we recommend performing 
weekly monitoring of renal function (measure serum 
creatinine and creatinine clearance Schwartz estimate 
and/or plasma cystatin C levels along with plasma and 
urine electrolytes) during the first month of treatment 
or after a dose modification. If it remains normal, 
controls could be performed monthly thereafter3. As 
previously noted, ferritin levels should be monitored 
every 3-6 months for dose adjustment, with a target 
value of 500-1000 ng/mL.

We present two clinical cases with glomerular and 
tubular renal involvement secondary to the use of De-
ferasirox. The tubular involvement was the FS charac-
terized by variable renal loss of phosphorus, bicarbo-
nate, sodium, potassium, chloride, uric acid, amino 
acids, glucose, and low molecular weight proteins. FS 
can be primary or secondary to other diseases (fruc-
tosemia, galactosemia, tyrosinemia, among others), 
drugs (antibiotics, cytostatics), toxics (heavy metals), 
or immune diseases. In our cases, it was associated with 
the use of Deferasirox. Glomerular involvement occu-
rred in both cases during acute dehydration, who were 
receiving a higher dose of chelator than necessary since 
both patients had adequate ferritin levels at the time of 
consultation (200 and 203 ng/mL, respectively). Both 
patients normalized renal and tubular function after 
drug discontinuation. During follow-up, the chelator 
dose was reduced, and renal function and ferritin va-
lues were closely monitored, with no new episodes of 
AKI or tubular involvement in either child.

Conclusion

Monitoring of renal function and adjustment of 
chelator dose according to ferritin levels is essential in 
patients receiving treatment with Deferasirox. In addi-
tion, in the presence of intercurrent processes, the pa-
tient should maintain adequate hydration, due to the 
risk of AKI. If renal or tubular toxicity develops, early 
dose reduction or discontinuation of the drug should 
be considered to avoid progression of renal injury.

Proximal Tubulopathy - C. Niño Taravilla et al
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