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O Hemoglobinopathies are common in Iraq and B-thalassemia major (B-TM) is a leading health
problem in Basra, Southern Iraq. However, - and a-thalassemia intermedia (8- and o-TI) have not
been so well studied. This is a descriptive study of 152 consecutive - and o-TI patients registered at the
Centre for Hereditary Blood Diseases (CHBD) in Basra, Southern Iraq from October 1 2010 through
June 30 2012 including age at diagnosts, blood transfusions and complications. p-Thalassemia
intermedia was found in 80(52.6 %) patients with a mean age at diagnosis of 7.10 £ 8.0 years. This
was significantly different from that of Hb H (f4) disease (12.95 £ 14.8 years), p <0.05. Patients
with B-TI received significantly more blood transfusions (3.39+ 3.85)/year compared to those with Hb
H disease (1.07 &= 1.39)/year, p <0.05.

Short stature, extramedullary erythropoiesis, pulmonary hypertension and iron overload were
significantly higher among patients with B-TI compared to those with Hb H disease, p <0.05. Iron
overload is a significant risk factor for growth retardation among patients with Hb H and f-TI. While
age is a significant risk factor for osteoporosis in both types of thalassemia intermedia.

Both a- and B-thalassemia (o- and B-thal) have been reported in Basra. Although B-TI is
associated with a more severe disease than a-TI, both are associated with considerable complications.
Thus, genetic studies are needed to determine the types of mutation producing p-TI and the exact o-
thal determinants producing Hb H disease as they are important in the prediction of the phenotype
severity.
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INTRODUCTION

As a group, thalassemia represents the most common single genetic dis-
order known, and in many parts of the world, these diseases constitute a major
public health problem (1). These disorders are more prevalent in the Eastern
Mediterranean where 4.4% of the population are carriers of clinically signifi-
cant variants including Hb S [B6(A3) Glu—Val; HBB: c.20A>T], Hb C [B6(A3)
Glu—Lys; HBB: c.19G>A], Hb E [B26(B8)Glu—Lys; HBB: c.79G>A], B-
thalassemia (B-thal) and o’-thalassemia (ao—thal) . Around 0.7,/1000 of concep-
tions are affected with thalassemia including homozygous B-thal, homozygous
o’-thal and Hb H (B4) disease (2).

The carrier rate for the p-thal gene in Iraq ranges from 3.7-4.6% (3-5);
however, there are no published data about the carrier rate of a-thal in Iraq.
According to WHO (World Health Organization), the annual birth rate for -
thal is estimated to be around 10,000 in the Eastern Mediterranean region;
90.0% of whom become transfusion-dependent and there are more than 7000
deaths annually when appropriate care is not available (2).

Basra is located in the extreme south of Iraq, sharing borders with Kuwait,
Iran and Saudi Arabia, and has an estimated population of 2,531,997. A
previous study in Basra reported a carrier rate of 4.6% for p-thal genes and
an annual birth rate of 0.52/1000 for homozygous B-thal (5). Very little epide-
miologic data are available about the less severe phenotypes with a good
number of patients with B-thal intermedia (B-TI) born annually in Basra or
other parts of Iraq.

Thalassemia intermedia is a clinical syndrome that includes patients hav-
ing thalassemia of moderate severity [hemoglobin (Hb) 7.0-10.0 g/dL] who
do not need regular transfusions. This clinical syndrome may be caused by a
variety of genetic defects including -TI and o-thal intermedia (o-TT) (6). At
one end of the spectrum are individuals who, except for mild anemia, are
symptom free. At the other end, there are patients who have Hb values in the
range of 5.0-7.0 g/dL, marked splenomegaly, severe skeletal deformities, and
as they get older, become heavily iron loaded because of increased intestinal
absorption of iron. Recurrent leg ulceration, folate deficiency, gallstones
and a marked susceptibility to infections are characteristic of this group of
patients (7).

Hb H disease is the most severe, non fatal form of a-thal syndrome. This
condition has long been thought to be a rather mild clinical condition since
the majority of patients with Hb H have compensated hemolytic anemia with
average Hb levels of more than 9.0 g/dL. However, hemolytic crises frequently
develop often in the setting of acute infections (8).

It had been suggested that complications, particularly later in life, are less
common in regularly transfused B-T1 patients but more common in those that
have undergone splenectomy (9).
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The aim of the present study was to report the frequency of o- and B-TI
among thalassemia patients registered at the Centre of Hereditary Blood
Diseases (CHBD) in Basra, Southern Iraq, and the complications seen in
these patients. The association between complications and risk factors such
as age, type of thalassemia intermedia, splenectomy, frequency of blood
transfusion and other factors was also investigated.

MATERIALS AND METHODS

This is a descriptive study carried out on patients with B-TT registered at
CHBD in Basra, Southern Iraq, from October 1 2010 until July 1 2012. A total
of 152 patients were recruited which represented all patients with B-TI regis-
tered at the center.

The ages of the patients ranged from 1 to 64 years; 104 (68.4%) were
children and adolescents and 48 (31.6%) were adults. Males constituted
44.7% of the studied patients and females 55.3%. All of them were from
Basra Province.

Patients with B-TI were diagnosed based on medical history, long intervals
between transfusions or no need for any blood transfusions, as well as labora-
tory tests including complete blood count (CBC) and Hb electrophoresis,
while the diagnosis of Hb H disease was made by the presence of Hb H on
electrophoresis supplemented by demonstration of Hb H inclusions in red
blood cells (1,6,10,11).

Clinical Assessment

Age, sex, age at diagnosis, age at first transfusion, number of blood
transfusions per year, parental consanguinity, and family history of thalasse-
mia were collected. Use of iron chelators, hydroxyurea (HU), heparin,
aspirin, splenectomy and complications were also recorded. Full examination
was made including growth parameters, pallor, jaundice, skin ulcers, and
Tanner staging for sexual maturation (for pubertal patients).

Hematological Measurements

These included CBC and blood film. Hemoglobin electrophoresis was
done by high performance liquid chromatography (HPLC) (VARIANT™, (-
and o-Thalassemia Short Programs; Bio-Rad Laboratories, Hercules, CA,
USA). Hb H preparation was done by incubating peripheral blood with
methylene blue or brilliant cresyl blue. Smear examination showed red
blood cells with Hb H inclusion bodies.
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Iron Studies, Biochemical Tests and Densitometry

Iron overload was assessed by serum ferritin level measured by VIDAS
(Biomerieux, Lyon, France) special immunoassay ELISA (enzyme-linked-
immunosorbent serologic assay)-like system. Thyroid hormones (T3, T4,
and TSH), gonadotropins (LH, FSH), alanine transaminase, and blood
sugar were measured.

Echocardiography using VIVID S5 p mode colored Doppler (General
Electric, Wauwatosa, WI, USA) was done for all patients. Radiological studies
included X-ray and ultrasonography. In addition, computed tomography
(CT) and contrast venography were done when indicated. Achilles in Sight
(General Electric) ultrasonic calcanial bone densitometry was used.

Growth retardation was defined as body mass index (BMI) less than the
5th percentile and short stature with height less than the 3rd percentile (12-
14). Complications such as extramedullary hematopoeisis (EMH), pulmonary
hypertension (PHT), gallstone, leg ulcer, heart failure (HF), diabetes mellitus
(DM), osteoporosis, deep vein thrombosis (DVT), and iron overload were also
screened for. All complications were defined for all the recruited patients
(8,15-17).

The study was approved by the Ethical Committee of Basra Medical
College. An informed consent was obtained from patients and/or parents
before enrollment in the study.

Statistical Analyses

Statistical analysis was done using SPSS program (Statistical Package for the
Social Sciences version 17; Chicago, IL, USA). Comparisons of proportions
were performed by crosstab using the y” test. Logistic regression analysis was
also performed for the analysis of different markers using analysis of variance
(ANOVA). A pvalue of <0.05 was considered to be statistically significant.

RESULTS

Out of 942 patients with thalassemia registered at CHBD, 72 carried Hb H
representing all registered o-thal patients. The remaining 870 were f-thal
carriers, which included 790 with B-thal major (B-TM) and 80 with B-TI; B-TI
constituted about 9.2% of the total number of patients with p-thal.

One hundred and fifty-two patients with Hb H and B-TI were included in
this study. The predominant type (B-TI) was found in 80 (52.6%) patients; 104
(68.4%) of the patients were less than 18 years old, Table 1. In addition, -TI
was diagnosed at a significantly younger age (7.10 £ 8.0 years) than that of Hb
H (12.95 = 14.8 years, p <0.05) patients. A total of 54 (67.5%) of B-TI patients
and 28 (38.8%) with Hb H were diagnosed between the ages of 2 and 5 years.
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TABLE 1 Characteristics of 72 Patients With Hb H Disease and 80 Patients With -Thalassemia Intermedia

HbH (n="72) B-TI (n = 80) Total (n = 152)

Parameters (47.4%) (52.6%) (100.0%)
Age (years)

o <18 42 (58.3%) 62 (77.5%) 104 (68.4%)

e >18 30 (41.7%) 18 (22.5%) 48 (31.6%)
Sex

e males 32 (44.4%) 36 (45.0%) 68 (44.7%)

o females 30 (55.6%) 44 (55.0%) 84 (53.3%)
Families with affected members 6 (8.3%) 8 (10.0%) 14 (9.2%)
Parental consanguinity 11 (15.3%) 16 (20.0%) 27 (17.8%)
Age (years) at diagnosis™® 12.95 + 14.80 7.10 £ 8.00 9.72 £ 11.76

e median 9 4 5
Blood transfusion frequency™” 1.07 £ 1.39 3.39 + 3.85 2.40 + 3.24
History of blood transfusions 40 (55.6%) 63 (78.8%) 103 (67.8%)
Hb (g/dL)* 7.90 + 0.99 7.31 +£1.17 754+ 1.12
Serum ferritin (ng/mL)a’h 765.0 + 1054.0 2295.0 &+ 2741.0 1698.9 + 2340.0

“Variables are expressed as mean + SD.
" Value <0.05.

Hb H inclusions seen in red blood cells in children and adults with Hb H
disease ranged from 9.0-96.0%. The mean percentage [+ standard deviation
(SD)] of Hb H for children was 7.85 + 5.98; 5.83 4+ 2.81 for males and 9.86 +
7.44 for females. For adults, the mean Hb H value was 11.57 4 8.95; 15.63 4
11.55 for males and 8.52 + 4.31 for females.

Concerning B-TI, the mean (& SD) Hb value was 7.31 &+ 1.17 g/dL, MCV
66.36 + 5.00 fL., MCH 20.06 £+ 2.34 pg, and MCHC 29.96 £+ 2.55 g/dL. On
electrophoresis, the mean percentage (£ SD) of Hb F was 53.02 + 33.67%, Hb
Ay 4.90 + 1.10% and Hb A 21.75 + 3.95%.

Out of 152 patients, 49 (32.2%) never received a blood transfusion includ-
ing 32 (44.4%) with Hb H disease and 17 (21.2%) with B-TI. The mean serum
ferritin level was significantly higher in patients with -TI than those with Hb H
disease, p <0.05.

Growth retardation was the most common complication reported in
patients with B-TT followed by short stature, iron overload, osteoporosis, and
EMH. Heart failure, cholecystectomy, PHT and leg ulcers were less common
complications.

Table 2 demonstrates that EMH, PHT, short stature and iron overload were
significantly higher in patients with -TI than patients with Hb H disease, and
that cholecystectomy was significantly higher in patients older than 18 years
compared with patients less than 18 years old, p <0.05. Eighteen patients were
splenectomized, and most complications were significantly higher in splenec-
tomized patients compared to non splenectomized patients, except for
osteoporosis, and other complications such as gallstones, DVT and leg ulcers,
where the number of patients with these complications was small (Table 3).
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TABLE 2 Complications of the Studied Patients in Relation to the Type of Thalassemia Intermedia

and Age

Complication

a-TI B-TI
(n="172) (n=80)

Total p
(n=152) Value (n=104) (n=48)

<18 years >18years

Total b
(n=152) Value

Short stature
Growth retardation
Osteoporosis
Extramedullary
hematopoiesis
Heart failure
Pulmonary
hypertension
Gallstones
Cholecystectomy

Deep vein thrombosis

Leg ulcers
Iron overload

n(%)  n(%)
16 (22.2) 34 (42.5)
95 (34.7) 40 (50.0)
18 (18.0) 24 (30.0)

n (%) n (%) n (%)
50 (32.9) 0.010
65 (42.8) 0.104
37 (24.3) 0.083 25 (24.0) 12 (25.0)

4(5.6) 14 (17.5) 18 (11.8) 0.042 13 (12.5) 5 (10.4)
0(0.0) 11 (18.8) 11 (7.2) 7(67)  4(8.3)
1(14) 4(5.0) 5(35) 002 2(20) 3(6.3)
1(1.4) 2(25)  3(20) 0(0.0) 3(6.3)
0(0.0) 6(75) 6 (4.0) 1(L0)  5(10.4)
0(0.0) 2(25) 2(13) 0(0.0) 2(41)
1(14)  3(38) 4(2.6) 2(20)  2(41)

8 (11.1) 36 (45.0)

44 (28.9) 0.009 32 (30.8) 12 (25.0)

n (%)

37 (24.3) 0.490
18 (11.8) 0.620

11(7.2) 0.152

5(3.3) 0.157
3 (2.0)
6 (4.0)  0.007
2 (1.8)
4 (2.6)

44 (28.9) 0.110

Out of 152 patients, 44 (28.9%) B-TI patients had iron overload. Short
stature, growth retardation, osteoporosis, EMH and HF were statistically sig-
nificantly higher in patients with iron overload compared with patients with-
out iron overload, p <0.05 (Table 3).

TABLE 3 Complications of the p- and o-Thalassemia Intermedia Patients in Relation to Splenectomy and

Iron Overload

Splenectomy Iron Overload
Total Total
Complication n=18 n=136 n=152 pValue n=44 n=108 n=152 pValue
Yes n (%) Non (%) n(%) Yes n (%) Non (%) n (%)
Short stature 12 (66.7) 38 (27.9) 50 (32.9) 0.042 37 (84.1) 13 (12.0) 50 (32.9) 0.016
Growth 12 (66.7) 53 (39.0) 65 (42.8) 0.019 42 (95.5) 23 (21.3) 65 (42.8) 0.021
retardation
Osteoporosis 6(33.3) 31 (39.0) 37 (24.3) 0.181 16 (36.4) 21 (19.4) 37 (24.3) 0.041
Extramedullary 8 (44.4) 10 (7.4) 18 (11.8) 0.033 9 (20.5) 9 (8.3) 8 (11.8) 0.032
hematopoiesis
Heart failure 6 (33.3) 5(3.7) 11 (7.2) 0.021 8 (18.2) 3 (2.8) 11 (7.2) 0.027
Pulmonary 2 (11.1) 3(2.2) 5(3.3) 0.034 2 (4.5) 3(2.8) 5(3.3) 0.052
hypertension
Gallstones 1 (5.6) 2 (1.5) 3 (2.0) 2 (4.5) 1 (0.93) 3 (2.0)
Cholecystectomy 5 (27.8) 1(0.74) 6 (4.0) 0.019 6 (13.6) 0 (0.0) 6 (4.0)
Deep vein 2 (11.1) 0 (0.0) 2 (1.3) 1(2.3) 1 (0.93) 2 (1.3)
thrombosis
Leg ulcers 3(16.7) 1(0.74) 4(2.6) 2 (4.5) 2 (1.9) 4 (2.6)
Iron overload 10 (55.6) 34 (25.0) 44 (28.9) 0.028
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TABLE 4 Logistic Regression Analysis of Different Variables With Complications in Both Types of
Thalassemia Intermedia

Variable OR 95% CI p Value
o-Thalassemia Intermedia®

Iron overload 2.252 1.082-8.202 <0.05
Splenectomy 2.655 0.818-13.595 >0.05
Osteoporosis

Iron overload 0.963 0.482-3.681 >0.05
Splenectomy 0.706 0.269-3.333 >0.05
Age 1.366 1.108-6.562 <0.05
B-Thalassemia Intermedia

Iron overload 3.920 1.113-8.102 <0.05
Splenectomy 4.521 0.902-10.320 >0.05
Osteoporosis

Iron overload 1.106 0.726-3.122 >0.05
Splenectomy 0.992 0.328-3.286 >0.05
Age 2.706 1.332-7.062 <0.05
Extramedullary Hematopoiesis

Iron overload 1.282 0.403-4.436 >0.05
Splenectomy 14.811 4.048-59.803 <0.001
Age 0.765 0.208-2.432 >0.05
Heart Failure

Iron overload 23.440 2.301-238.740 <0.01
Splenectomy 12.245 2.069-72.481 <0.01
Age 3.260 0.472-22.471 >0.05

OR: odds ratio; 95% CI: 95% confidence interval.
None of the patients with o-TI suffered heart failure and only four patients had extramedullary hema-
topoeisis; both types of thalassemia intermedia suffered from growth retardation.

Selected variables were subjected to logistic regression analysis to ascertain
which of them were significantly associated with growth retardation, osteo-
porosis, EMH, and HF in both types of thalassemia intermedia. Mean serum
ferritin level of more than 1000 pg/L was associated with an increased risk of
growth retardation among patients with both types of thalassemia intermedia
and significantly associated with HF in patients with B-TI. Splenectomy was
associated with an increased risk of EMH and HF in patients with -TI, while
increased age was associated with an increased risk of osteoporosis in both
types of thalassemia intermedia (Table 4).

DISCUSSION

Great strides have been made in the care of patients with -TM due to
improved transfusion strategies, safer blood products, the use of cardiac
magnetic resonance (CMR) for assessing cardiac iron loading, improved
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methods of chelation, and the use of allogeneic bone marrow transplantation
(18,19). Much less is known about less severe forms of thalassemia in terms of
frequency, management and complications.

Thalassemia is common in Arab countries and many neighboring coun-
tries. For example, in Tunisia B-thal is the predominant Hb abnormality
(2.21%) and the frequency of the o-thal genes is 5.48% (20), while in
Jordan, the carrier rates for -, o-thal and sickle cell anemia are in the range
of 2.0-4.0% (21). The frequency of B-thal in these countries is lower than that
reported in different areas of Iraq including Basra (3-5).

Consanguineous marriages are common in most communities of the
Middle East, where intra-familial unions collectively account for 20.0-50.0%
of all marriages (22). In Iraq, the percentage of consanguineous marriages
range from 40.0-49.0%, and the percentage of first cousin marriages is
around 28.0% (23,24).

The majority of patients with f-TT in this study were less than 18 years old.
This can be attributed to increased awareness, and improved diagnosis and
care for patients with this type of thalassemia during the past few years. In a
multi center study in Lebanon, Italy, Iran, Egypt, United Arab Emirates and
Oman, the mean age for patients with B-TI was 25.44 4 13.86 years (range 2—
76 years), which is much higher than that reported from our center (15).

The CHBD is the only center caring for patients with hemoglobinopathies
in Basra. As the fully functioning center has only recently been established, we
do not have an estimation of previous mortality and survival. Therefore, it is
difficult to conclude whether the low rate of patients older than 18 years is a
reflection of selective mortality or differential coverage of patients attending
the CHBD. In addition, there are no preventive measures for thalassemia such
as premarital screening in most parts of Iraq including Basra, and prenatal
diagnosis and termination of pregnancy with affected fetus are restricted by
legal and religious limitations. These preventive measures are very important
because of the cost and difficulties in providing optimal treatment for
patients, and the innumerable fatalities from untreated B-thal.

The present study has revealed that mean age at diagnosis of a-TT and B-TI
differs significantly as -T1 was being diagnosed at a significantly younger age.
This is in agreement with many studies which reported that B-TI is diagnosed
earlier than o-TT (8,11); this might be attributed to the severity of the disease.
The pattern of a-TI, assessed by the percentage of Hb H and Hb level,
reported in the present study is comparable to that reported by Ankra-Badu
et al. (25) and Qadri and Islam (26) in two regions in Saudi Arabia and by
Venugopal et al. (27) in Oman.

Growth retardation and short stature were reported in more than one-
third of patients with thalassemia intermedia, with a higher percentage
among B-TI compared to a-TI. Short stature was reported in 46.0% of
Iranian patients with B-TI (28), while other reports gave growth retardation
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arange of 13.0-21.0% in patients with Hb H (29,30). This can be attributed
to more blood transfusions and iron overload and iron-induced damage to
the hypothalamic pituitary axis, which can cause delayed pubertal growth
and sexual development even with timely initiation of iron chelation in early
childhood (11).

Pulmonary hypertension was found in very low percentages in patients
with B-TI compared with other studies where PHT ranges between 11.0-59.0%
(15,16,31). This could be attributed to the younger age of patients included in
this study compared to these studies.

Patients with iron overload were reported to have increased frequency of
complications including growth retardation, short stature, osteoporosis, EMH
and HF. Rachmilewitz et al. (11) and Taher et al. (9,15) reported that iron
overload was independently associated with growth retardation and HF in
patients with B-TI, which is in agreement with the results of the current study.

Increased complications among patients with iron overload were mainly
due to the toxic effects of free iron radicals. Iron chelation therapy was
protective for many complications including growth retardation, hypogonad-
ism, PHT, cholelithiasis, and osteoporosis (15).

In the present study, patients with B-TT had higher mean serum ferritin
levels than patients with a-TI. It was reported that iron overload is uncommon
in patients with Hb H from the Mediterranean region. Although unrelated to
previous history of transfusions, iron overload could be related to genotype;
patients with nondeletional Hb H disease have more symptoms at a younger
age, more severe hemolytic anemia, more growth deficiency, higher serum
ferritin levels and require more transfusions than patients with deletional Hb
H disease (29,30). However, one of the limitations of this study is that molecu-
lar analysis was not done for these patients.

Age was found to be an independent risk factor for osteoporosis in
patients with Hb H disease and B-TI in the current study. These results are
similar to those reported by other researchers concerning both types of
thalassemia intermedia (9,32,33).

Splenectomy was found to be independently associated with increased risk
of EMH and HF in patients with $-TTin the current study. Almost all complica-
tions were reported in a higher frequency among splenectomized patients
compared with non splenectomized patients; many studies reported a similar
finding (8,15,31). Taher et al. (9) reported an independent role for splenec-
tomy in a higher occurrence of thromboembolism, PHT, HF, EMH, leg ulcers,
and iron-related endocrinopathy. The development of these complications
has been related to the presence of high platelet counts and aggregation after
splenectomy and/or to an increased number of RBCs with negatively charged
membranes that carry thrombogenic potential (8,15).

Leg ulcers are more common in older than in younger patients with p-
TI. The skin at the extremities of elderly B-TI patients can be thin due to
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reduced tissue oxygenation, and this makes the subcutaneous tissue fragile
and increases the risk of lesions from minimal trauma. Although blood
transfusions and short-term treatment with HU or recombinant human eryth-
ropoietin have been shown to favor ulcer healing. In most cases the ulcers
recur when therapy is discontinued (34).

CONCLUSIONS

As both Hb H disease and B-TI are reported in patients with thalassemia
and with considerable complications among them both, genetic studies to
determine the types of mutation producing B-TT and the exact o-thal determi-
nants producing Hb H disease are needed in Basra as well as other parts of
Iraq, which are important in the prediction of the phenotype severity.
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