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Abstract
Deferiprone is an oral chelating agent that has been recently
shown to reduce cardiac siderosis, but is also known to be
associated with serious side effects like agranulocytosis which
can be fatal. This report is a single centre experience of 5 cases
with severe agranulocytosis in amongst 144 patients (3.47%)
of thalassemia major on combined chelation therapy with
subcutaneous desferrioxamine and oral deferiprone which is
much higher than the previous reports.
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Introduction

T

he beta thalassemia syndrome is a group of hereditary
disorders characterized by a genetic deficiency in the synthesis
of beta-globin chains. In the homozygous state, beta thalassemia
may cause severe transfusion-dependent anemia (thalassaemia
major).1 The mainstay of treatment consists of hypertransfusion
with packed red blood cells to maintain the patient’s haemoglobin
above 9-10 g/dL, thus improving the patient’s sense of well-being
while simultaneously suppressing ineffective erythropoiesis.2
Unfortunately, this results in iron overload for which iron chelation
therapy is needed to prevent damage to the heart, liver and endocrine
glands. Until very recently, desferrioxamine has been the first-line
drug of choice, but because of its cost in many countries and lack of
compliance due to difficulty with administration, deferiprone (L1;
CP20), the most extensively studied oral iron chelator to date3 has
emerged as suitable for patients for whom desferrioxamine is, for
one reason or another, inadequate.4 Another important issue that
has favoured the use of deferiprone is a recent report that it is more
effective in cardiac chelation.5, 6 Deferiprone is an orally absorbed
bidentate hydroxypyridinone iron chelator that induces urinary
iron excretion.7 The side effects of deferiprone (agranulocytosis,
neutropenia, gastrointestinal symptoms, arthropathy, transient
changes in liver enzymes, and zinc deficiency) are now wellrecognized.4, 8-13 They result in discontinuation of the drug in

about 5–10% of patients.14 However, some fatalities have also been
reported.15 Most studies show that the frequency of agranulocytosis
is only about 0.5-0.6%.7, 10, 16
Here we report a series of 5 cases of severe agranulocytosis
in one centre among 144 patients with thalassemia major on
combined chelation therapy with subcutaneous desferrioxamine
and oral deferiprone.

Case series
The clinical and demographic data of the patients are shown in
Table 1. It shows that two patients were found to have neutropenia
on routine blood tests and were asymptomatic. Patient #4 had
two episodes of agranulocytosis. In the first episode, the patient
presented with sepsis and agranulocytosis that was treated with
a third-generation cephalosporin and an aminoglycoside for 10
days. He responded well to the treatment and his counts recovered.
Unfortunately, deferiprone was restarted and the patient had much
more severe episode of sepsis associated with agranulocytosis.
Klebsiella pneumonia was isolated from the blood. He was treated
with piperacillin/tazobactam and an aminoglycoside, which was
changed to imipenem thereafter. He remained neutropenic and
sick for two weeks before showing a response to G-CSF.

Table 1: Demographic and clinical parameters of the reported cases.
No

Age
(years)

Sex

Average
pretreatment
Hb

Chelation
Combined/
single

S.ferittin
Pre/post
deferiprone

Duration of
deferiprone
use

Mean
ANC
nadir

Complication
during
agranulocytosis

Doses of G-CSF
10ug/kg/dose

1

15

F

8.5

Combined

2583/3128

3 months

0.03

Sepsis

6 doses

2

13

M

10

Combined

1902/1564

1 year

0.38

Nil

1 dose

3
4

6
4

F
M

7.5
8.5

Combined
Combined

1750/706
1571/4692

5

6

F

9.5

Combined

1384/2117

5 months
10 months
5 months
4 months

0.02
0.00
0.00
0.46

Oman Medical Journal 2008, Volume 23, Issue 4, October 2008

Sepsis
7 doses
sepsis Klebsiella 10 doses only in the
pneumonia
second episode
Nil
nil
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The other two patients followed almost a similar course and
one of them is discussed further.
A 6-year-old Omani girl was started on hypertransfusion at
the age of 2-1/2 years to maintain a pretransfusion haemoglobin of
> 10g/dL. Iron chelation was begun at the age of 5 years when her
serum ferritin was 1750 ng/mL. Her chelation therapy comprised
desferrioxamine 0.5 g, five days per week and deferiprone 75 mg/
kg/day, divided into three doses. At that time, she had a normal
white cell count, 7.2 x109/L, with an absolute neutrophil count
(ANC) of 3.1 x109/L. Over the next four months, the patient
maintained a normal WBC and ANC, and desferrioxamine was
discontinued when her serum ferritin fell to 705 ng/mL.
In July 2005, 5 months after starting deferiprone, the child
presented to the hospital with history of high-grade fever for two
days and one day of vomiting associated with generalized body
weakness. On examination, she was found to be sick-looking
and febrile, with a temperature of 39.7oC. The rest of her clinical
examination was normal. Her ANC was 0.019 x109/L and a
diagnosis of deferiprone-induced agranulocytosis was made. She
was treated with broad-spectrum antibiotics and G-CSF 150
μg/day for 7 days. All cultures and viral studies were found to
be negative. She showed marked clinical improvement and her
ANC reached 2.9 x109/L one week after therapy. The child was
discharged on subcutaneous desferrioxamine 0.5 g/day, five days
per week.

Discussion
The mechanisms by which deferiprone produces neutropenia
in patients with thalassemia are not fully understood and although
there are some studies that point toward an immune-mediated
or toxic mechanism, there is no firm evidence for either.7,14 It
may depend partly on the dose of deferiprone, the iron load of
the patient, the patient’s ethnic group and/or the nature of the
underlying disease.17
The higher incidence of severe agranulocytosis in our patients
is possibly due to ethnic differences as mild neutropenia is
not uncommon in the Omani population. Congenital benign
neutropenia, also known as “ethnic neutropenia” is well-known in
this region.18, 19 In our hospital, we have an estimated prevalence of
20% of patients with ANC below 1x109/L or even below 0.5x109/
L and are not symptomatic despite these low counts.20 These
patients respond well to any infections and the low counts are
presumed to be due to increased margination of the neutrophils.
A retrospective review of our patients showed none to have had an
ANC <1.5 x109/L prior to starting deferiprone. However, we did
notice a drop in the ANC the first two weeks after starting the
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drug. On continuation of treatment with deferiprone, the ANC
returned to pretreatment levels.
Several studies and reports have shown that agranulocytosis
develops after a short duration of deferiprone use, ranging from
three months to one year.12-17, 21 The current protocol of deferiprone
use advises rigid adherence to weekly monitoring of blood counts
and strict guidelines for interrupting or discontinuing therapy. This
affects the quality of life of these patients with multiple hospital
attendance and blood collections, and may not be appropriate for
patients who have already finished their first year of deferiprone
therapy. In our practice, we perform weekly counts for the first 2
months and thereafter monthly assessments at the time of blood
transfusion. As our patients have to travel long distances, it is not
practical to do weekly blood counts. However, the patients are
given detailed counselling regarding any fever and are advised to
stop deferiprone immediately if this occurs and to go to the nearest
hospital.

Conclusion
We can conclude from our data, bearing in mind the main
limitation of this case series which is the small sample size, that
deferiprone can be safely used for iron chelation in thalassaemia
major patients with iron overload, especially because it offers
increased cardiac protection and improved survival, so long as the
ANC is very strictly and regularly monitored. In this way, it is
possible to detect the likelihood of developing a life-threatening
complication early so that it can be avoided or measures can be
taken to minimize the side effects and their outcomes.

References
1.

Rund D, Rachmilewitz E. Beta-thalassemia. N Engl J Med 2005
Sep;353(11):1135-1146.

2.

Schrier SL, Angelucci E. New strategies in the treatment of the thalassemias.
Annu Rev Med 2005;56:157-171.

3.

Barman Balfour JA, Foster RH. Deferiprone: a review of its clinical potential
in iron overload in beta-thalassaemia major and other transfusion-dependent
diseases. Drugs 1999 Sep;58(3):553-578.

4.

Hoffbrand V. Deferiprone therapy for transfusional iron overload. Best Pract
Res Clin Haematol 2005 Jun;18(Issue 2):299-317.

5.

Piga A, Roggero S, Vinciguerra T, Sacchetti L, Gallo V, Longo F. Deferiprone:
New insight. Ann N Y Acad Sci 2005;1054:169-174.

6.

Huang YC, Chang JS, Wu KH, Peng CT. Regression of myocardial dysfunction
after switching from desferrioxamine to deferiprone therapy in beta-thalassemia
major patients. Hemoglobin 2006;30(2):229-238.

7.

Porter JB. A risk-benefit assessment of iron-chelation therapy. Drug Saf 1997
Dec;17(6):407-421.

8.

al-Refaie FN, Hershko C, Hoffbrand AV, Kosaryan M, Olivieri NF, Tondury P,
et al. Results of long-term deferiprone (L1) therapy: a report by the International

Oman Medical Journal 2008, Volume 23, Issue 4, October 2008

Agranulocyosis in Beta Thalassemia Major Patients ...Wali et al.

Study Group on Oral Iron Chelators. Br J Haematol 1995 Sep;91(1):224-229.
9.

Castriota-Scanderbeg A, Sacco M. Agranulocytosis, arthritis and systemic
vasculitis in a patient receiving the oral iron chelator L1 (deferiprone). Br J
Haematol 1997 Feb;96(2):254-255.

10. Kontoghiorghes GJ, Neocleous K, Kolnagou A. Benefits and risks of
deferiprone in iron overload in Thalassaemia and other conditions: comparison
of epidemiological and therapeutic aspects with deferoxamine. Drug Saf
2003;26(8):553-584.
11. Ayyub M, Ali W, Anwar M, Waqar A, Khan MN, Ijaz A, et al. Efficacy
and adverse effects of oral iron chelator deferiprone (l1, 1,2- dimethyl-3hydroxypyrid-4-one) in patients with beta thalassaemia major in Pakistan. J
Ayub Med Coll Abbottabad 2005 Oct-Dec;17(4):12-15.
12. Cohen AR, Galanello R, Piga A, Dipalma A, Vullo C, Tricta F. Safety profile
of the oral iron chelator deferiprone: a multicentre study. Br J Haematol 2000
Feb;108(2):305-312.
13. Naithani R, Chandra J, Sharma S. Safety of oral iron chelator deferiprone in
young thalassaemics. Eur J Haematol 2005 Mar;74(3):217-220.
14. al-Refaie FN, Veys PA, Wilkes S, Wonke B, Hoffbrand AV. Agranulocytosis in
a patient with thalassaemia major during treatment with the oral iron chelator,
1,2-dimethyl-3-hydroxypyrid-4-one. Acta Haematol 1993;89(2):86-90.

15. Henter JI, Karlén J. Fatal agranulocytosis after deferiprone therapy in a child
with Diamond-Blackfan anemia. Blood 2007 Jun;109(12):5157-5159.
16. Cohen AR, Galanello R, Piga A, De Sanctis V, Tricta F. Safety and effectiveness
of long-term therapy with the oral iron chelator deferiprone. Blood 2003
Sep;102(5):1583-1587.
17. Hoffbrand AV, AL-Refaie F, Davis B, Siritanakatkul N, Jackson BF, Cochrane
J, et al. Long-term trial of deferiprone in 51 transfusion-dependent iron
overloaded patients. Blood 1998 Jan;91(1):295-300.
18. Shoenfeld Y, Weinberger A, Avishar R, Zamir R, Gazit E, Joshua H, et al.
Familial leukopenia among Yemenite Jews. Isr J Med Sci 1978 Dec;14(12):12711274.
19. Shoenfeld Y, Alkan ML, Asaly A, Carmeli Y, Katz M. Benign familial
leukopenia and neutropenia in different ethnic groups. Eur J Haematol 1988
Sep;41(3):273-277.
20. Daar S. Unpublished data, Personal communication. June 2008.
21. al-Refaie FN, Wonke B, Hoffbrand AV, Wickens DG, Nortey P, Kontoghiorghes
GJ. Efficacy and possible adverse effects of the oral iron chelator 1,2-dimethyl3-hydroxypyrid-4-one (L1) in thalassemia major. Blood 1992 Aug;80(3):593599.

Oman Medical Journal 2008, Volume 23, Issue 4, October 2008

277

