Agranulocytosis due to deferiprone: a case report
with cytomorphological and functional bone marrow examination
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Introduction

Deferiprone is an effective oral iron chelator which
plays a particularly important role in the removal of
cardiac iron burden in thalassaemic patients with
transfusional iron overload!. Agranulocytosis, of
uncertain pathogenesis, is its most important and
severe side effect, reported in less than 2% of cases.
Only a few such cases have so far been described in
detail®!!: of these, the most recently reported was a
case of fatal secondary agranulocytosis occurring in
a child affected by Blackfan-Diamond anaemia''.

In this report we describe a case of agranulocytosis
due to deferiprone in a child with B-thalassaemia
treated at our Centre.

Case description

A 5-year old girl with °/B+ thalassaemia (cod39/
IVS-I-110), on a chronic transfusion regimen since
the age of 3, started chelation with desferrioxamine
25-35 mg/kg/day at the age of 4 years. Nevertheless,
ferritin values progressively increased (median 1,700
ng/mL) and the liver iron overload, measured with
a superconducting quantum interference device
(SQUID), progressed from moderate to severe. At
5 years of age, the child was started on intensive,
combined therapy consisting of desferrioxamine
30 mg/kg/day for 4-5 days/week and deferiprone
75 mg/kg/day, aimed at reducing the iron overload.
The white blood cell (WBC) count, meticulously
monitored once a week as recommended, showed
steadily normal values of neutrophils (3,200-6,000/
mm?). Seventy-five days after the start of deferiprone
(4 days after a normal blood count showing a WBC
count of 5,840/mm?>, neutrophils: 2,800/mm?), the girl
developed a fever up to 38.5-39 °C and an evident
cough. The child was seen at home by the family
paediatrician and given amoxicillin-clavulanate;
deferiprone was discontinued. After 72 hours of fever
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with peaks reaching 40 °C, the girl came to our Centre
for a clinical check-up. The blood count showed:
haemoglobin 5.8 g/dL, WBC 1,880/mm?, neutrophils
40/mm?, platelets 529,000/mm?, and serum C-reactive
protein (CRP) 8 mg/dL (normal values <0.5). Chest
X-ray was negative.

The child was admitted to hospital and started
intravenous therapy with amikacin (20 mg/kg/day),
ceftazidime (100 mg/kg/day) and subcutaneous
filgrastim (human granulocyte colony-stimulating
factor, G-CSF) 5 pg/kg/day (Figure 1).

The girl’s fever peaked up to 40 °C 3-4 times
a day accompanied by shivering and responded
poorly to paracetamol. After 2 days, vancomycin
(40 mg/kg/die) was added. As the high fever persisted
with progressively increasing values of CRP (up to
17 mg/dL) in spite of the very broad spectrum
antibiotic therapy, on day 4 liposomal amphotericin
B (2 mg/kg/day) was added (Figure 1). The results
of blood cultures and tests for galactomannan antigen
were negative; the main viral infections were excluded
by specific serological tests for cytomegalovirus,
Epstein-Barr virus and parvovirus B19.

On day 6, bone marrow aspiration was performed.
Cytomorphological examination showed an absence
of atypical cells, normal cellularity with a block of
myeloid differentiation at the stage of promyelocytes.
Differentiation of erythroid lineage was normal,
although some features of dyserythropoiesis were
detectable. The number and morphological aspects
of megakaryocytes were normal (Figure 2).

In vitro, clonogenic assay of mononuclear cells
(MNC) from bone marrow, isolated on a Ficoll-
Hypaque (Pharmacia, Piscataway, NY, USA) density
gradient, showed completely normal proliferative
ability of haematopoietic progenitor cells of both
myeloid and erythroid lineages: 136 CFU-GM/10°
MNC (range 35-190) and 80 BFU-E/10° MNC (range



Agranulocytosis due to deferiprone

40,5
140

1

4385

jv ANTIBIOTICS

Liposorigl Amphokricin B
139
T 385

T

- 8.000 lak

3 6000 I 37§

4.000 + 36,5
2.000 + 136

0 it ————+ 35.5

[-=—wBC ——PMN ——FEVER)]

Figure 1 - The patient's clinical evolution: blood counts,

fever and therapy.
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Figure 2 - Bone marrow on day +6 after admission.
Images show normal cellularity with a block
of myeloid differentiation at the stage of
promyelocytes.
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30-95), respectively. On days 7 and 8, the patient
presented with oedema of the lips and vomiting during
infusion of liposomal amphotericin B, interpreted as
an allergic reaction to the drug. For this reason, two
consecutive doses of hydrocortisone (10 mg/kg) were
administered intravenously and amphotericin B was
discontinued.

The day after hydrocortisone administration,
the child’s temperature returned to normal, with a
progressive recovery of neutrophil counts (Figure 1).

On day 10, the child presented again with fever (3-4
peaks/day up to 40 °C), without significantly elevated
inflammatory markers. On day 12, interpreting
the fever as related to the massive broad spectrum
antibiotic therapy, all antibiotics were discontinued
and the girl became completely afebrile.

Therapy with G-CSF was continued until day 14,
when the neutrophil count was 2,850/mm? and the
child was discharged from hospital. Administration
of deferiprone was definitely discontinued;
desferrioxamine was continued alone. At a 12-month
follow-up the child is in good condition, maintaining
neutrophil counts in the normal range.

Discussion

Agranulocytosis, a well-known, serious side effect
of deferiprone, has been observed from 6 weeks
to 21 months after the beginning of deferiprone
administration'?. Its frequency has been reported to
range from 0.5 to 3.6% in different studies, while
the frequency of neutropenia is up to 8.5%'3'>. In a
4-year multicentre, prospective study of the safety and
efficacy of deferiprone in patients with thalassaemia
major during 531 patient-years by Cohen et al. in
2003'3, the rates of agranulocytosis (neutrophil
<0.5x10°/L) and milder forms of neutropenia
(0.5-1.5x10°/L) were 0.2 and 2.8 per 100 patient-
years, respectively. The frequency of neutropenia
was also described to be significantly higher in non-
splenectomised patients aged less than 18 years's.
Combined treatment has been associated with
frequencies of agranulocytosis and neutropenia similar
to those reported for deferiprone monotherapy!'®!’,
although in a multicentre randomised trial'® the
alternating chelation scheme with desferrioxamine
and deferiprone did not result in agranulocytosis,
whereas in the deferiprone group 3.5% of patients
developed this side effect. Maggio et al.'® suggested
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that this reduction in the frequency of agranulocytosis
during sequential treatment could be due to decreased
exposure of the bone marrow to the drug. However,
more data are needed to elucidate the mechanisms
at the basis of this phenomenon and we are aware of
ongoing studies on this topic.

The appearance of agranulocytosis in our child,
as in the above-mentioned patient with Blackfan-
Diamond anaemia, was abrupt'!.

Four days after a normal blood count our patient
developed a fever. Given the normal blood count
found 4 days earlier, the patient was initially managed
at home by a family doctor with oral antibiotics only,
and agranulocytosis was demonstrated 2 days after the
onset of fever. It is likely that neutropenia coexisted
with the appearance of fever. In this instance, the
previous blood count gave false reassurance.

We suggest that weekly blood counts, which are
burdensome for both patients and health structures,
might not be useful. Perhaps a blood count performed
as soon as fever appears could be enough or even
better to guarantee immediate and appropriate
treatment for agranulocytosis.

A literature search revealed that although the
risk of deferiprone-related agranulocytosis is well
recognised, the pathogenic mechanism remains
unknown. The effect does not seem to be dose-
dependent. Various hypotheses have been extensively
explored in a recent paper'®. Depletion of iron and
other ions (particularly copper), due to direct toxicity
of the chelating drug on colony-forming units in the
bone marrow, and an immune-mediated mechanism
have been implicated.

In our case, the block of the myeloid lineage at
the stage of promyelocytes, the normal functional
capacity of hematopoietic progenitor cells in vitro,
and the recovery of neutrophil counts just 1 day after
the administration of steroids suggest an immune
mechanism i.e. an immunological block during
myeloid differentiation at the stage of promyelocytes.
Unfortunately, we did not test for the presence
of an inhibitor by incubating a normal donor’s
haematopoietic mononuclear cells with the patient’s
serum in vitro. Moreover, it should be considered
that the recent treatment with G-CSF could have
influenced the results of our morphological and
functional tests. It would be interesting to investigate
other cases of agranulocytosis due to deferiprone with
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specific studies on serum and bone marrow. It would
also be relevant to collect data systematically on past
and future cases of severe neutropenia occurring
during deferiprone treatment. A better understanding
of agranulocytosis, a rare but potentially fatal
phenomenon, would lead to optimal use of deferiprone
and would allow patients to benefit from treatment
with this drug, which is recognised as an important
and efficient chelating agent alone and in combination
with desferrioxamine.
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