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ABSTRACT

Objectives: We sought to assess the complications and challenges facing the management
of B-thalassemia major (-TM) in Iraq. Methods: A total of 150 consecutive patients
with 3-TM who were registered at a main thalassemia center in Northern Iraq were
enrolled in the study. The patients had their records reviewed, were clinically evaluated,
and investigated for various complications. Results: Our patient cohort had a median
age of 13 years (range: 1-35 years) and a male to female ratio of 1:1.2. Their median
serum ferritin was 2762 ug/L, all were on regular transfusions, 94.7% were on chelation
therapy, and 38.0% were splenectomized. Pre-transfusion hemoglobin levels were > 9.0
g/dL in 38.7% of the patients. Short stature was encountered in 33.9% of those aged < 20
years, and skeletal changes were noted in 50.7%. Iron overload associated complications,
including hypogonadism, hypothyroidism, hypoparathyroidism, diabetes mellitus, and
heart failure, were encountered in 52.8%, 7.3%, 3.3%, 3.3%, and 2.7%, respectively.
Hepatitis C virus (HCV) antibodies were detectable in 35.3%, while HIV antibodies
and hepatitis B surface antigen were not detectable in any. Patients with diabetes mellitus,
heart failure, HCV antibodies, and hypoparathyroidism were significantly older than
those without these complications. Hypogonadism was the only complication associated
with significantly higher serum ferritin levels. Hypogonadism, heart failure, HCV
antibodies, and diabetes were significantly more frequent among the splenectomized
patients. Conclusions: The management of -TM in this cohort of Iraqi patients is still
suboptimal, and the need to ensure timely transfusions and optimize chelation, as well
as a more robust iron overload assessment, should be underscored.

eta-thalassemia is an autosomal recessive

inherited disorder of hemoglobin

synthesis involving its B-chain. The

disorder is prevalent in the Eastern
Mediterranean region, including Iraq.'” It leads
to a spectrum of clinical phenotypes ranging
from B-thalassemia major (3-TM) in those
homozygous or compound heterozygous for the
p-thalassemia mutations to thalassemia minor in
those heterozygous for it.* The 3-TM phenotype is a
severe disorder associated with life-long transfusion
requirements and a multitude of complications. The
latter include hypothyroidism, hypoparathyroidism,
hypogonadism, stunted growth, diabetes mellitus,
cardiac dysfunction, and liver disease.* The
frequencies of these complications are rather
variable in different p-TM cohorts and are related
to adequacy of management and follow-up provided
to these patients, with a much better quality of life

and fewer complications in developed compared to
developing countries.®

While some studies have focused on the mutation
spectrum in B-TM, chelation therapy, and the
health-related quality of life in Iraqi patients,”” there
is a paucity of data on the challenges in management
and complications in this developing country. We
initiated this study to evaluate these complications
and their management issues at a main thalassemia

center in Iraq.

METHODS
In this cross-sectional study, a total of 150 consecutive
un-transplanted B-TM patients visiting the Duhok
Thalassemia Center, Iraqi Kurdistan, for regular
transfusions were recruited. This constitutes 48% of
registered patients with this diagnosis at the center,
after the exclusion of those who had undergone bone
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marrow transplantation (54 patients, 48 of whom
became transfusion independent post-transplant).
In addition to a full review of the patient
records, patients were interviewed at the time of
enrollment and a full history and clinical exam
were performed. Moreover, samples were taken
for full blood counts (Swelab Alpha hematology
analyzer; Boule diagnostics AB, Spanga, Sweden),
and serum biochemistry (using Cobas® 6000, Roche
Diagnostics, Indianapolis, IN, USA). The latter
included screening for the important complications
of TM. For patients >10 years old, or those with
suggestive symptoms < 10 years old we screened for
hypothyroidism and hypoparathyroidism. For the
former, serum thyroid-stimulating hormone (TSH)
was assayed and, if increased, a free thyroxine (T4)
test was performed. For this study, subclinical
hypothyroidism was defined as increased TSH but
normal free T4, while overt hypothyroidism as high
TSH with reduced free T4. On the other hand,
hypoparathyroidism was screened for by measuring
serum calcium, if decreased, then serum parathyroid
hormone was measured, and if both were reduced
then the diagnosis was confirmed. Serum ferritin was
measured in all patients at the time of enrollment, and
the records of the serum ferritin results were reviewed.
It is the policy of the center to perform hepatitis C
virus (HCV), HIV 1 and 2 antibodies, and hepatitis
B surface antigen (HBsAg) periodically (every six
months) on all patients, and to perform HCV RNA
by real-time polymerase chain reaction on all HCV
antibody-positive patients, so patient records were
reviewed. Patients were considered to have diabetes
mellitus if they were already on insulin or oral
hypoglycemic medications, otherwise, all patients
> 10 years old or with suggestive symptoms had
fasting blood sugar performed on two occasions, and
ifboth were > 126 mg/dL then a diagnosis of diabetes
mellitus was confirmed. For the current study, male
patients > 14 years, who had delayed puberty, arrest
of puberty for two years, suggestive hormonal
workup, or were receiving androgen therapy were
considered as cases of hypogonadism. In females
> 14 years old, hypogonadism was diagnosed if the
patient had amenorrhea (primary or secondary).
Patients were considered to have heart failure if they
were already receiving anti-failure treatment, or if
they satisfied the Framingham diagnostic criteria.®
The Kurdistan Board of Medical Specialties
ethics committee approved the study and we

Table 1: The main parameters of the Iraqi patients
with (-thalassemia major, n = 150.

Parameters Median (range)
Age, years 13 (1-35)
Sex, n (males/females) 68/82
Age at diagnosis, months 6(2.5-24.0)
Age at first transfusion, months 6(3-36)
Frequency of transfusions per year 12 (8-26)
Pre-transfusion hemoglobin, mean + SD 8.6+ 1.0
Hepatomegaly, n (%) 34(22.7)
Splenectomy, n (%) 57 (38.0)
Chelation therapy, n (%) 142 (94.7)

Serum ferritin, ug/L 2762 (412-12000)

SD: standard deviation.

obtained informed consent from all patients or
their guardians.

Data were presented as mean+standard deviation
(SD) if variables had a normal distribution, while
median and range were used for variables with
skewed distributions. The chi-square test with or
without Yates correction and the non-parametric
Mann-Whitney U test were used where appropriate.
A two tailed p-value was used for all assessments.
A p-value < 0.050 was considered significant.

RESULTS

The median age of the enrolled patients was 13 years
(range: 1-35 years), and only 2.0% were 30 years
or older. The male: female ratio among patients
was 1:1.2. The main characteristics of the patients
are outlined in Table 1. The mean pre-transfusion
hemoglobin was 8.6+1.0 g/dL, and it was maintained
> 9.0 g/dL in 38.7% of patients, while it was < 8.0
g/dL in 23.3%, and > 10.5 g/dL in 2.7%. In the 121
patients who were 20 years old or less, short stature
(height below the third percentile) was documented
in 33.9%. Thalassemic faces were noticeable in
around half of the patients (50.7%). Splenectomy
had been performed in 57 patients (38.0%).

The patients had a history of starting regular
transfusions at a median age of six months, and they
currently had a median transfusion frequency of 12
per year. HCV antibodies at the time of enrollment
were detected in 53 (35.3%) of patients with HCV
RNA detectable concomitantly in five. As shown in
Figure 1, HCV antibody positivity increased with
age (p < 0.001). Of the 53 HCV antibody-positive
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Figure 1: A histogram showing the age distribution
of hepatitis C virus (HCV) seropositivity among
150 thalassemia major Iragi patients.

patients, 17 (32.1%) had not received any therapy
and appear to have had spontancous clearance and
are currently HCV RNA negative. The remaining
36 patients, who had positive HCV RNA initially,
received appropriate therapy with 31 (86.1%)
becoming HCV RNA negative at the time of
enrollment. The currently used therapy regime for
HCV at the center is a combination of ledipasvir and
sofosbuvir. The remaining five patients are still HCV
RNA positive, and on therapy. On the other hand,
HBsAg and HIV antibodies were not detectable in
any of the enrollees.

Table 2: Frequency of complications in Iraqi
patients with 3-thalassemia major, n = 150.

Complications n (%)
HCYV antibody-positive 53 (35.3)
HBsAg positive 0(0.0)
HIV antibody-positive 0(0.0)
Hypogonadism (of 72 patients > 14 years) 38 (52.8)
Females (n = 41) 29 (70.7)
Males (n = 31) 9(29.0)
Hypothyroidism 11(7.3)
Hypoparathyroidism 5(3.3)
Diabetes mellitus 5(3.3)
Heart failure 4(2.7)

HCV: hepatitis C virus; HBsAg: hepatitis B surface antigen.

The median serum ferritin was 2762 pg/L, with
53.3% of the patients having serum ferritin in excess
or equal to 2500 pg/L. All patients, except eight,
were on chelation therapy at the time of enrollment,
including 138 (92.0%) on oral deferasirox, three
(2.0%) on subcutaneous deferoxamine, and one
(0.7%) on combined therapy.

Table 2 outlines the main complicationsencountered.
The most frequent complication was hypogonadism
in 52.8% of those above the age of 14 years, and it
was proportionally more frequent among females
compared to males (70.7% vs. 29.0%, respectively,

Table 3: Association of complications with age, serum ferritin, and pre-transfusion hemoglobin (Hb)

assessed by Mann-Whitney U test.

Complications Age
Mean rank p-value
Hypothyroidism 0.270
Yes 89.4
No 744
Hypoparathyroidism 0.009
Yes 125.0
No 73.8
Diabetes mellitus 0.014
Yes 1223
No 73.9
Heart failure 0.005
Yes 135.4
No 73.9
Hypogonadism 0.603
Yes 35.3
No 37.9
Hepatitis C virus <0.001
Yes 1122
No 55.5

Serum ferritin Pre-transfusion Hb

Mean rank p-value Mean rank p-value
0.099 0.968
96.3 76.0
73.9 75.5
0.182 0.285
101.0 55.1
74.6 762
0912 0.095
77.6 107.4
75.4 744
0.720 0.484
78.8 60.5
724 759
0.026 0.765
41.4 372
31.1 35.7
0.043 0.196
65.8 693
80.8 78.9
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2 <0.001). Only one patient, a female, was ever married,
and none of those above 18 years had children.

As outlined in Table 2, other complications
included hypothyroidism, which was encountered
in 7.3% of patients all being subclinical since none
had a reduced free T4. While hypoparathyroidism
and diabetes mellitus were encountered in 3.3% of
patients each. All diabetic patients were already on
insulin therapy. Heart failure was documented in
2.7%, all of whom were receiving anti-failure therapy
at the time of enrollment. No cases of arrhythmias
were documented among patients at the time
of enrollment.

Non-parametric tests revealed that patients with
diabetes mellitus, hypoparathyroidism, and heart
failure were significantly older than those without
these complications [Table 3]. Although patients
with hypothyroidism were older than those without,
we found no statistically significant difference.
Serum ferritin levels were higher in those with
hypogonadism, diabetes mellitus, hypothyroidism,
hypoparathyroidism, and heart failure, but
none were significant, except for hypogonadism
[Table 3]. Table 3 also shows that there were no
significant associations between pre-transfusion
hemoglobin levels and any of the complications
screened for. Furthermore, it was noted that HCV
infection, hypogonadism, diabetes mellitus, and
heart failure were significantly more frequent in
splenectomized versus non-splenectomized patients
(p <0.001, < 0.001, 0.015 and 0.039, respectively).

DISCUSSION

B-TM constitutes an important inherited blood
disorder in Iraq, with the problem being compounded
by the instability and financial hardship that the
country and its population has experienced over the
past few decades. Our study revealed that several
complications are rather common among Iraqi
B-TM patients and shed some light on some of the
shortcomings and challenges in the management of
this disorder.

The median age of 13 years reported in the current
series is not unexpected and is consistent with an
carlier study from Iraq which revealed that the bulk
of B-TM patients are children or adolescents.” It is
also consistent with reports from neighboring Iran,

10-12

Turkey, and Egypt,'*""* though it is much lower than

reports from developed countries like France, Italy,

and the US.""" This is consequent to the higher
quality of care and follow-up in the latter countries
as opposed to our region. One important parameter
that is reflective of the latter is the lower mean pre-
transfusion hemoglobin (8.6 g/dL) in our series
compared to most other studies from developed
countries like Italy and the US,'*'¢ where pre-
transfusion hemoglobins were maintained between
9-10.5 g/dL as per thalassemia international
federation guidelines.'” In our series, only 38.7%
of the patients had pre-transfusion hemoglobin
> 9.0 g/dL compared to 89% in the US." Such less
than adequate transfusion therapy coupled by lax
adherence to timely transfusions by patients/families
is reflected by the prominence of skeletal changes
(thalassemic faces) noted in more than half of our
patients, and the higher than expected frequency
of short stature, which was also seen in Egyptian
patients."”” The need to review the locally adopted
management guidelines at the thalassemia center
and promote adherence to thalassemia international
federation most recent guidelines is paramount."”
Furthermore, steps to better educate patients and
their guardians on the need for regular and timely
transfusion should be undertaken.

Among the transfusion-related infections in
B-TM in our series, HCV stands out at 35.3%, which
is similar to rates reported from the US (35%), but
higher than rates reported from France, Turkey,
Lebanon, Egypt, and Iran (4.1-26%),'>"'418-20 and
lower than rates reported from Pakistan (49%).*!
An earlier study from Southern Iraq reported
higher rates of HCV seropositivity at 42.5% among
transfusion-dependent thalassemia patients, though
they noted that the rates are declining progressively.**
Such a high frequency of HCV among our enrollees
underscores the need to introduce more sensitive
screening for HCV at the blood bank, including the
use of nucleic acid amplification technology to reduce
the rate of transmission.” It is important to note that
the rate of spontaneous clearance of HCV in the
current cohort of 32.1% is similar to that reported in
North America at 33%, both these results are higher
than the rates reported worldwide at 10-20%.'4**
On the other hand, the absence of HBsAgand HIV
antibody-positive cases in our study is a testament
to the sensitivity of pre-transfusion testing and the
mandatory vaccination policy implemented for the
last three decades in the country for HBV, and very
low prevalence of HIV infection in the population,
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respectively.”® The respective figures for HBsAg and
HIV in an earlier study on TM Iraqi patients were
0.4% and 0%.” Prevalence rates of HBsAg in other
TM cohorts ranged from 0.2% to 2.5% in Iranian,
French, and North American TM patients, while
those for HIV ranged between 0.2% and 2.0% in
Iran, Italy, France, and North America.!>!41618

The high rate of use of oral chelation therapy
(deferasirox) among our patients is mainly due to
its ease of use, and its provision free of charge by
the Ministry of Health to all thalassemia centers
in the country. A recent study from our center
showed a significant though modest reduction in
serum ferritin levels after a median follow-up of two
years, and compliance of nearly 77% and suggested
the need to optimize the dose of this medication
better.® Previous studies have confirmed the value
of deferasirox in reducing serum ferritin and liver
iron content.” The median ferritin in our patients
is nearer to figures reported in the UAE and Turkey
but is higher than those reported in France and
North America and lower than those reported
in some Iranian and Egyptian studies.’*""** To a
great extent, this reflects the adequacy of chelation
therapy in developed countries compared to some
developing countries and is probably also related to
the availability and type of chelation administered
and literacy of patients or their guardians in different
countries. The need to introduce more robust
tests for evaluating iron overload, including liver
iron content testing and T2* magnetic resonance
imaging (MRI) is important. The former, being a
rather invasive procedure, is only provided currently
for those contemplating bone marrow transplants
at our center while the non-invasive T2*MRI to
evaluate cardiac iron has not yet become available
as an option to our physicians. The latter should be
made a priority given the large number of registered
patients with significant iron overload, as serum
ferritin may not accurately reflect the extent of iron
overload, particularly cardiac overload.”

Among the well-documented complications of
B-TM related to iron overload is hypothyroidism,
which varies in frequency in different studies
worldwide between 4.25% and 10.8%, so our rate of
7.3% is not unexpected.!0-1#1618283031 Op the other
hand, the rate of hypoparathyoidism at 3.3% is less
than the rates reported in some other populations
of 4.0-10.5%.10121418.283031 Dyjabetes mellitus is

another recognized complication and varies in

frequency between 2.1% and 26.7%, so our rate of
3.3% is near the lower end of the range,!0-141618.28.3031
Hypogonadism is the most frequently reported
complication due to iron overload in almost
all thalassemic populations in developed and
underdeveloped countries and ranges from 28.7%
to 73.3%, so our figure of 52.8% is expected.!®!>!*
16182830-32 T ow frequencies of parenthood have
been reported among thalassemia patients in many
studies.”>'* The main reason is likely to be a delay
in initiating hormonal therapy to induce puberty,
in addition to the social and physical impact of the
disease, which leads to less likelihood of marriage.

Heart failure has been reported in a variable
proportion of patients, and we would expect it to
increase with age." The reported rates in f-TM
ranged from 1.8% in the UAE (for heart failure and
arrhythmias),?® 6.8% in Italy,’® 9.7% in France,
to 10% in the US (for cardiac discase requiring
therapy).!* Our rate is nearer to the UAE figure,
most likely due to the younger cohort in these
two populations. Other cardiac complications
like pulmonary hypertension were investigated in
the same center by another group of researchers
simultaneously and revealed a rate of 9.0% in 3-TM
patients older than ecight years (Dr. Ameen M.
Mohammad, personal communication).

It should be noted that while we documented
significant association of most complications with
older age, we failed to find such an association with
serum ferritin. Such an observation is shared by

carlier French, Omani, and Turkish B-TM

studies.! 133!

This observation may be related to
the limitation imposed by the number of those
with the respective complications, and the relative
inadequacy of serum ferritin as a measure of iron
overload. One notable exception was the association
of hypogonadism with higher serum ferritin, an
observation shared by an earlier Iranian study.*
Another interesting finding is the association of
splenectomy with various complications in 8-TM,
which has also been reported by earlier studies and
may be related to a multitude of possible causes,
including more exposure of various organs to free
iron radicals in the splenectomized compared to the
non-splenectomized patients.'*¥-3¢

Bone marrow transplantation is the only curative
treatment for B-TM, and for the last decade or so,
the local government has offered financial support

to B-TM patients with compatible donors to do
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the procedure in neighboring countries, leading
to increasing numbers of patients taking this
option. Currently, 14.8% of our -TM population
have been transplanted (with 88.9% becoming
transfusion independent), and it is hoped that with
the establishment of a transplantation center in the
region, more patients would embark on this option.

Limitations of the current study include that it
is a cross-sectional and not a longitudinal one, and
partically based on reviewing the records of enrolled
patients, which has obvious drawbacks. Another
limitation was the unavailability of T2*MRI, which
limited the ability to accurately determine the
iron overload status of the patients. Furthermore,
while the study focused on the main complications
encountered in B-TM, some complications like
pulmonary hypertension and osteoporosis were
not focused upon since fellow researchers at the
center were studying them, and their results will
complement our observations as they get published.

CONCLUSIONS
Patients with B-TM in Iraq have a lower median
age, and are less adequately transfused with more
prominent consequent skeletal changes and growth
retardation. The recognized complications of
B-TM occur at comparable frequencies to other
B-TM populations. The need to ensure a more
adequate and timely transfusion and chelation are
paramount, and the need to introduce more sensitive
methods for donor blood HCV screening and more
robust techniques to assess iron overload should be
emphasized to improve overall survival and quality

of life.
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