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Abstract:

Background: Although red cell transfusions are lifesavers for patients with thalassemia, they are responsible for a series
of complications and expose the patients to a variety of risks. Material and Methods: This cross-sectional study included
464 Egyptian beta(B) thalassemia major patients whose age ranged between 10 months and 31 years (mean 10.2 = 6.6
years). All patients were subjected to thorough history taking with special emphasis on blood transfusions regarding
rate of blood transfusion, type of received blood, and history of previous transfusion reactions in addition to type of
chelation and compliance to iron chelation therapy and history of diabetes. Serum ferritin and pretransfusion hemoglobin
assessment were done for all patients. Results: The mean pretransfusion hemoglobin level was 5.7 = 1.16 g/dl. Allergic
reactions were observed in 3.9% of the patients during the period of the study, while the history of previous allergic
reaction was given by 72% of the patients. Deferiprone showed better compliance (58.6%) than deferoxamine (26.3%).
The prevalence of diabetes was 10.1% among the studied group. On comparing diabetics to nondiabetics, serum ferritin,
transfusion intervals, and age were statistically higher among diabetics (”<0.001). Conclusion: Lower pretransfusion
hemoglobin and high rate of prevalence of diabetes, in addition to better compliance to deferiprone than deferoxamine,

were detected among the patients.
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Introduction

The thalassemias are the most common genetic
disorder on a worldwide basis."! In Egypt, beta(f)
thalassemia major represents a major public health
problem. The carrier rate varies between 5.5 and
> 9%; it was estimated that 1000/1.5 million per year
live births have p-thalassemia.?

Blood transfusion therapy and iron chelation are
the cornerstones in management of thalassemia.
Early and regular blood transfusion decreases the
complications of severe anemia and prolongs survival.
Yet, transfusion carries the risk of complications.
Therefore knowing different adverse effects of blood
transfusion represents a great issue in managing
thalassemic patients. Adverse events which occur in
association with the transfusion of blood products are
commonly called transfusion reactions.!

Blood transfusions are associated with hazards of
iron overload leading to endocrinal dysfunction and
risk of acquiring transfusion transmitted infection
as hepatitis.¥

Iron chelators in current clinical use include
subcutaneous or intravenous, oral deferiprone,
and oral deferasirox. In a substantial proportion of
patients in routine clinical practice, adequate control
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of tissue iron levels is not achieved, despite clinical
trials demonstrating this to be possible.”

The aim of the present work was to study the
prevalence of blood transfusion complications among
f-thalassemia major patients in the hematology clinic
of Children Hospital, Cairo University, during a
period of 6 months.

Materials and Methods

Four hundred and sixty four -thalassemia major
patients coming for regular follow-up and blood
transfusion at the hematology clinic of the New
Children’s Hospital, Cairo University during a period
of 6 months (from the beginning of March 2009 to
the end of August 2009) were randomly recruited to
participate in this study. Their age ranged between
10 months and 31 years (mean = 10.2 + 6.6 years);
57.1% were males and 42.9% females with a male
to female ratio of 1.3:1.

All patients were subjected to thorough history
taking with special emphasis on blood transfusions
regarding rate of blood transfusion, type of received
blood, and history of previous transfusion reactions
in addition to compliance to iron chelation therapy
and history of diabetes mellitus. Clinical assessment
was done for each patient during the transfusion
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session in order to detect any transfusion reaction.

After explaining the procedure to the patients and acquiring
informed consent from the patients or guardians, 4 ml of venous
blood was withdrawn under complete aseptic conditions and
divided into 1 ml on EDTA to perform ABO and Rhesus (Rh) blood
grouping and hemoglobin level before transfusion. The other 3 ml
was left to clot and centrifuged to separate the serum to perform
the cross matching and estimation of serum ferritin.

Pretransfusion hemoglobin was determined using a Sysmex
KX-21N hematology analyzer which utilizes the noncyanide sodium
lauryl sulfate (SLS) method in order to determine the hemoglobin
level.

Serum was separated within 4-5 hours of collection, and each
sample was transferred into four cryovials and stored at -70°C. All
samples were tested for serum ferritin using microparticle enzyme
immunoassay (MEIA).

Statistical methodology

Data were statistically described in terms of range, mean +
SD (standard deviation), frequencies, and percentages when
appropriate. Comparison of quantitative variables between the
study groups was done using the Student t-test for independent
samples in comparing two groups and one-way analysis of variance
(ANOVA) test in comparing more than two groups.

For comparing categorical data, a Chi-square (%?) test was
performed. The exact test was used instead when the expected
frequency was less than 5. A probability value (P value) less than
0.05 was considered statistically significant.

All statistical calculations were done using Microsoft Excel 2003
(Microsoft Corporation, NY, USA) and SPSS (Statistical Package
for the Social Science; SPSS Inc., Chicago, IL, USA) version 15 for
Microsoft Windows.

Results

The age distribution among the group of patients showed a great
variation; 310/464 (66.8%) were less than 12 years old (194/310
(62.6%) males and 116/310 (37.4%) females), where 85/464 (18.3%)
were between 12 and 18 years (37/85 (43.5%) males and 48/85
(56.5%) females) while 69/464 (14.9%) patients were above 18 years
(34/69 (49.3%) males and 35/69 (50.7%) females).

The pretransfusion hemoglobin level varied markedly with a range
0f2.8-9.3 g/dl (mean =5.7 + 1.16 g/dl). The intervals between blood
transfusions ranged from 1 to 6 weeks (mean = 4.41 + 2.1 weeks)
in addition to one patient being transfused for the first time and
another one for the second time.

Transfusion reactions that developed to the patients during or
immediately after blood transfusion during the period of study were
allergic reactions in the form of urticaria, skin flushing, and itching
among 18/464 (3.9%) patients; 12/18 (66.7%) males and 6/18 (33.3%)
females. The transfusion was stopped immediately to evaluate the
clinical state of the patient and intravenous antihistamine and
corticosteroid were given to the affected patients and the blood
transfusion was continued slowly. One of the patients gave history
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of low-grade fever few hours after the transfusion that was relieved
by oral paracetamol.

Regarding the history of transfusion reactions that developed to
the patients throughout their previous blood transfusion sessions,
334/464 (72%) patients gave history of acute transfusion reactions.
The majority of symptoms reported were mild and transient,
286/334 (85.8%) of the patients developed these reactions during
transfusion; 254/334 (76%) patients developed rash and urticaria,
72/334 (21.6%) developed fever and rigors, while 5/334 (1.5%)
patients developed acute hemolytic reactions (in the form of fever,
chills, vomiting, urticaria, and shortness of breath, and 3/334
(0.9%) patients developed anaphylactic shock, those patients were
immediately hospitalized and received antishock treatment .

Ten out of the 464 patients (2.2%) were receiving prophylactic
antihistaminic and corticosteroids. While 49/464 (10.6%) used
filters during transfusion or were transfused with washed blood
due to previous development of transfusion reactions.

The serum ferritin level of the patients ranged from 96 to
9849 ng/ml (mean 1928.66 +1543.732 ng/ml). We classified
the patients into three groups according to their serum ferritin
level. Those who had serum ferritin below 1000 ng/ml were
139 (30%) patients (mean age 5.8 + 4.3 years) while 215 patients
(46.3%) had ferritin level between 1000 and 2500 ng/ml (mean
age was 11.5 + 6.8 years). Seventy percent of those patients were
receiving deferiprone as a chelating agent, 23.5% were receiving
deferoxamine, and 6.5% were receiving deferasirox. There were
110 (23.7%) patients whose serum ferritin level was above 2500
ng/ml. (mean age 13.1 + 5.9 years) with 52.7% of them receiving
deferiprone, 46.4% were on deferoxamine, and one (0.9%) patient
was on deferasirox.

Three hundred twenty one patients of the group (69.2%) were
receiving different forms of chelation therapy. Compliance rate
among patients on deferiprone was 58.6% and 26.3% for patients
on deferoxamine, while all patients on deferasirox were adherent
to the chelation regimen.

History of diabetes was given by 47/464 (10.1%) of the patients
(30 males and 17 females) and they were on regular insulin therapy.
Diabetics were compared to the rest of the patients [Table 1].

Discussion

The treatment of thalassemia major is blood transfusions to

Table 1: Comparison between the diabetic and
nondiabetic patients

Diabetics Nondiabetic Significance
Number of patients 47 417
Mean age 20+4.96 years 9.1 +59years <0.001**
Mean transfusion 5.6 + 2.6 weeks 4.3 + 2 weeks < 0.001**
interval
Mean serum 3645.6 £ 2227.2 1735+ 1316.5 < 0.001**
ferritin ng/ml ng/ml
Type of chelation
Deferoxamine 45/47(95.7%) 54/417 (12.9%) < 0.001**
Deferipron 2/47(4.3%) 201/417 (48.2%)
Deferasirox 0 19/417 (4.6%)

**P value < 0.01 is highly significant.
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maintain the hemoglobin level.® The present study was designed
to explore the prevalence of complications of blood transfusion
among 464 B- thalassemic patients who receive regular blood
transfusion in the hematology clinic of Children Hospital, Cairo
University during a period of 6 months.

Although life expectancy of thalassemic patients has increased by
the progress achieved in the lines of management of thalassemia, but
still the majority of our patients are young, as 66.8% were younger
than 12 years. Noor Haslina and colleagues reported that 47.7% of
their studied groups were younger than 12 years. They concluded
that this could be related to the negligence of the follow-up by
the patients or bad compliance to prescribed therapy that leads
to frequent complications and affects the patients’ quality of life.

The mean pretransfusion hemoglobin level was 5.7+1.16 g/dl
which is lower than similar studies in which median baseline
hemoglobin concentration of 10.0 g/dl was observed.” The low
hemoglobin concentration level among the patients compared
to similar studies may be related to the low availability of blood
due to low rate of blood donation as this blood was given to the
patients free of charge.

Allergic reactions developed in 18 patients (3.9%) during the
period of the study in agreement with previous results reporting
acute transfusion reactions in 16% of patients in which chills,
fever, and urticaria accounted for more than 80% of symptoms.®

It should be taken into consideration that 2.2% of the patients
used prophylactic antihistaminics and corticosteroids before
transfusion. In addition, 10.6% of the patients used a filter during
transfusion or transfused washed blood due to previous high
incidence of development of transfusion reactions.

In a study from Puerto Rico, the overall incidence of immediate
reactions was 0.2%. This low incidence was suggested to be due
to underreporting of the transfusion reactions and the use of
leukoreduced components.*!%

The history of transfusion reactions that developed to the
patients throughout their disease history revealed that 72% of
them developed acute transfusion reactions which were mainly
allergic and 1.5% were acute hemolytic in origin.

This prevalence is higher than that reported in the United States
where allergic transfusion reactions accounted for 17% of the
transfusion reactions and severe forms were observed in 7.7% of
allergic reactions.'! This difference could be attributed to the use
of leukodepleted blood components which reduce the incidence
of acute nonhemolytic febrile reactions.!”

The current study demonstrated that adherence to chelation
therapy was a major issue. Compliance rates among the patients
were different from those of other cohorts on thalassemia as
compliance was 26.3% among those who received deferoxamine
and 58.6% among those who received deferiprone.

In several studies, compliance to deferoxamine ranged from 59%
to 78%, while studies of deferiprone reported better compliance
ranging from 79 to 98%.51]

Asian Journal of Transfusion Science - Vol 7, Issue 1, January - June 2013

In these studies the difficulty of access to iron chelating
medications was not an issue in contrast to our population as this
was a significant reason for noncompliance. Poorer compliance to
deferoxamine may be due to the hazards of application in relation
to the easier oral chelation.

Under conditions of ideal chelation, it is expected that serum
ferritin levels be maintained within normal limits irrespective
of the total number of transfusions. However such a uniform
maintainance of serum ferritin levels was not found. Thus,
indicating irregular and inadequate chelation practices or variable
response to chelation therapy.™* Setting the cut-off limit for serum
ferritin of below 1000 ng/ml between adequately chelated and
poorly chelated patients according to the Thalassemia International
Federation’s guidelines,* we found that 30% of the patients
had a ferritin level below 1000 ng/ml while Shah and coworkers
reported a prevalence rate of 6.3% among their studied group.

In our study, the prevalence of diabetes mellitus among the
patients was 10.1% which was higher than that in previous studies
reporting incidence of 9.4%, 8%, and 3.2%.'¢18)

The mean serum ferritin of the diabetic patients was 3645.6 +
2227.2 ng/ml and 95.7% of those patients were on deferoxamine
for iron chelation.

The main risk factors associated with endocrine complications
including diabetes mellitus are high serum ferritin levels and
poor compliance to chelation therapy. Serum ferritin levels
of approximately 3000 ng/ml were found to correlate with
diabetes.[1*2!

Conclusion

Lower pretransfusion hemoglobin and high rate of prevalence
of diabetes, in addition to better compliance to deferiprone than
deferoxamine, were detected among the patients.
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