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Background: Thalassemia is one of the most globally common chronic hematological
disorder. This inherited disorder is characterized by an abnormal production of
hemoglobin protein resulting in a life-threatening disease of two main types o and
B.In Kirkuk city it was found that, B-thalassemia was the most common disorder and
various factors were found to be contributing to the counts of B-thalassemia including
ethnic origins and migration that added more burden on the genetic pool of the region
and on the inheritance of traits in that area.

Objective: Evaluating the prevalence of thalassemia in Kirkuk city according to a
number of parameters that included age, gender and ethnic background of patients
along with the assessment of the effect of consanguinity marriage on the incidence of
the disease.

Patients &Methods:

Total of (156) clinically diagnosed [B-thalassemia patients attending “Thalassemia
Unit “ in Azadi Teaching Hospital in Kirkuk City were questionaired and data were
divided into four cohorts for evaluation; followed by statistical analysis.

Results:

No significant difference was detected in B-thalassemia distribution among males and
females in Kirkuk city 2016; B-thalassemia was more prevalent in children born
following the years of insecurity in the country generally and Kirkuk city especially.
In addition, about (77.56%) of P-thalassemia patients were the outcomes of
consanguinity marriage from the first degree cousin whom affected with f-

thalassemia minor without their knowledge. Additionally, the distribution of B —
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thalassemia patients between different ethnic groups living in Kirkuk and the
surrounding areas indicated a significant difference (p < 0.05) in the incidence of B —
thalassemia in Turkman patients who had recorded the lowest incidence rate of
(17.31%) compared to the Kurd patients where they recorded the incidence rate of
(37.18%) and Arabs where they recorded the highest incidence rate of (45.52%)
among total of (156) B —thalassemia patients where most of them came from rural
areas or were internally displaced people.

Conclusions:

B- thalassemia disorder is one of the prevalent inherited diseases in Kirkuk city with
increasing frequency among children in the ages of (1-3) years old. Besides, the
distribution of - thalassemia disorder did not vary among males and females in
Kirkuk city in the year 2016 and it was concluded that, the frequency of B-
thalassemia showed an increase in the years following wars and invasions in Kirkuk
city. Moreover, consanguinity marriage increases the frequency of B- thalassemia
incidence among both male and female patients. Additionally, individuals with minor
B- thalassemia increase the ratio of - thalassemia incidence among their children and

the distribution of B- thalassemia differ according to different ethnic groups.

Key words: Thalassemia, Kirkuk 2016, Prevalence of B-thalassemia,

Consanguinity.
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Introduction:

Thalassemia is one of the most globally common chronic and genetic hematological
disorder [1]. This autosomal single- gene disorder is characterized by an abnormal
production of hemoglobin protein and excessive destruction of the red blood cells
resulting in a life-threatening disease of two main types a and P [2, 3 &4]. World
Health Organization has estimated that, up to 270 million people were affected by
thalassemia worldwide and there are 15 to 25 million healthy carriers in the
Mediterranean area [5&6]. Thalassemia is also very common in Arab countries with
different frequencies where Iraq demonstrated difference in the prevalence of f-
thalassemia in different regions from 3.7% to 4.6% [7&8]. Recently, it was found
that, severe [3-thalassemia accounts for 50,000 to 100,000 deaths per year of all deaths
of children under 5 years in low or middle income countries and in Iraq it was found
that, there were over 2,000 cases of thalassemia in the Kurdistan Region and Kirkuk
with a round 30000 people are carries of B-thalassemia disorder [6&9]. Various
factors were found to be contributing to the counts of B-thalassemia in Kirkuk
including ethnic origins and migrations that added more burden on the genetic pool of
the region and on the inheritance of traits in that area [10]. Still, since the global
prevalence of thalassemia is about 2 per 1000 newborns every year; thus, this disorder
is considered as a serious public health problem throughout the Mediterranean region
and the Middle East [9, 10 &11].

Patients & Methods:

Patients:

Total of (156 patients) clinically diagnosed with B- thalassemia and from both sexes
living in Kirkuk city were included in this study. Their ages ranged from (1 to 17)
years old. This study was carried out in the “Thalassemia Unit” at Azadi Teaching

Hospital in Kirkuk city from January to December 2016 where all of the patients
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included in the study met the inclusion criteria of the questionnaire specifically

designed for this study.

Methods:
1-Data collection: The data were collected using a questionnaire designed for this

investigation according to [3&11] with the following questions:

Gender

Date of birth / age

Type of Thalassemia

Consanguinity marriage (relationship of patient’s parents)

Ethnic origin (patients with mixed ethnic origin were excluded from the
study).

Patients’ residency

Local or internally displaced individuals.

2- Study protocol: Data were collected after interviewing thalassemia patients and

their relatives where all of them filled questionnaires distributed among them and

study protocol was divided into four cohorts according to the informations being

evaluated in the questionnaires as follows:

1-

2-

3-

4-

Individual Factors Cohort: Included studying the effect of gender and age of
patient on the prevalence of thalassemia.

Consanguinity Cohort: Included investigating the burden of consanguinity
marriage from the first degree relative on the frequency of thalassemia.

Ethnic origin Cohort: Included the evaluation of the difference in thalassemia
incidence between Turkmen, Arab and Kurd living in Kirkuk city.
Demographical Cohort: included the evaluation of residency and internal

displacement on the frequency of thalassemia.

3- Statistical analysis: Data from the study were analyzed using T- test by using SPSS

program Ver.10 for Windows.

A P value of <0.05 was considered indicative of a statistically significant difference
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Results &Discussion:

This study was carried out during the period between January to December 2016 and
total of (156) patients clinically diagnosed with B — thalassemia attending the
(Thalassemia Unit) at Azadi Teaching hospital in Kirkuk City for treatment and
regular blood transfusion at the age range of (1-17) years old and from both sexes
were all approached. All of the considered patients met the inclusion criteria of a
questionnaire specifically designed for this study which was distributed among them
in order to evaluate the prevalence of thalassemia among certain age group living in
Kirkuk city.

The first evaluated factor was the effect of patient’s gender on the distribution of f —

thalassemia at different age groups and results were shown in figure (1).

Figure (1): Distribution of § — thalassemia according to patient’s gender in
different age groups.
Results of this figure showed that, the percentage of affected females (51.92%) with 3
— thalassemia were not statistically significant (p > 0.05) than the affected males
(48.07%) among all of the B — thalassemia patients enrolled in this study.This result
agree with the results obtained by [3, 12 &13] where their researches showed that;
while, thalassemia affects approximately 4.4 of every 10,000 live births throughout

the world, it causes males and females to inherit the relevant gene mutations equally
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becausérirt follows an autosomal pattern of inheritance with no preference for gender.
Therefore, once parents carry the mutation of thalassemia or are affected by this
disorder, they will pass it evenly to their children. In addition, the proportion of B —
thalassemia according to age indices was also considered and results were revealed in
figure (2).

O —
205 [
-

2001 - 2014

Predominance of Thalassemia

Patient age / Years

Figure (2): Predominance of p —thalassemia according to patient age among
males and females in Kirkuk city

during the years from 2000 to 2016; where, Blue columns = total
number of p — thalassemia

patients, Red columns = p — thalassemia Females, Green columns = §
— thalassemia males.
Results of this figure showed a significant increase (p<0.05) in the incidence of B —
thalassemia among patients in ages of (17, 13, 12, 11, 2 and 1) years old.
Consequently, a comparison was designed in figure (3) between age, gender and date
of birth in order to explain the calculated increase in the frequency of B — thalassemia

between the patients enrolled in the study.
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No. of patients per year

from 2000-2016

Figure (3):Distribution of p— thalassemia according to patient’s age distributed
according to the Year of birth
of the patient from the year 2000 to the year 2016; where, Blue columns
= B — thalassemia Female patients, Red columns = p — thalassemia male patients.
The results obtained from this figure endorse the results obtained previously where a

significant increase (p < 0.05) in the incidence of  — thalassemia in both sexes was
recorded in the years (2004, 2005 and 2006) than the numbers of patients recorded in
the years (2002 and 2003) to about (38 3 —thalassemia cases in 2004, 53 cases in 2005
and 66 cases in 2006) respectively. This increase in f3- thalassemia cases kept in rising
up each year where the incidence of B — thalassemia in both sexes reached its
maximum values in Kirkuk city in the year 2016 according to the records of the
Thalassemia unit in Azadi Teaching hospital to (156) patients.

However, this is the first time such a comparison is carried out in Kirkuk city where, a
study is designed especially for the evaluation of the predominance of  — thalassemia
in a city for the last fifteen years.

Though, the obtained results agree with the results obtained by [14-16] where they all
revealed an increase in the predominance of 3 — thalassemia in the city for the last five
years. However, the reason behind this increase in the incidence of  — thalassemia in
Kirkuk possibly might be due to the effects of insecure conditions of the whole
country and especially in Kirkuk city after the year (2003); where “The Iraq war, or
sometimes known as the Third Gulf War”, began on March 20, 2003[17]. As a
consequence, an increase in the general insecurity in Iraq including (terrorist attacks,
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theft, assaults, murder, hostage taking) accompanied with an unstoppable
humanitarian crisis in lrag which increased in terrorist attacks outside of Iraq that
eventually ended up with invasion of (The Islamic State of Iraq and the Levant or The
Islamic State of Irag and Syria (ISIS)) in 29 June 2014 and thereafter [18&19].
However, all of these worsening security situation and bad living conditions had
increased the rate of consanguinity marriages and inherited diseases in Iraq [19&20]
where consanguinity marriages in Iraq range from 40-49% and around 28% are
marriages from the first degree cousin [8].Yet; few published studies described the
relationship between increase in B — thalassemia and consanguinity after 2014.

On the other hand, several other studies concerned in consanguinity and prevalence of
B — thalassemia had suggested a strong relationship between such conduct and the
prevalence of genetic disorders where, a cross-sectional study involved (648 B —
thalassemia) patients in Shiraz, Iran in (2004) to determine the demography of  —
thalassemia major in Shiraz city and the rate of consanguinity where they declared
that, in approximately 49.5% of cases, the patients were outcomes of first-or second-
cousin marriages and the significance of pre-marriage counseling in decreasing
familial marriages and consequently preventing this autosomal recessive genetic
disease [12].

Additionally, in Pakistan, Khan, M.S. et al., had found a very strong relationship
between consanguinity ratios in B-thalassemia major patients in the District Bannu in
2015[21]. Recently, a study conducted in Missan Province in 2016 [3] had recorded
the highest percentage of B —thalassemia in patients at the ages of (1-3) years old [3].
All of these results agree with the results obtained by Majeed et al [22] and Abdul-
Karim et al [23] that found total of B —thalassemia patients were in the ages < 10 years
old probably due to increasing disease load and shortened life expectancy. Moreover,
since thalassemia occurs when a person inherits two thalassemia genes, one from each
parent where both parents must have the thalassemia minor genes [14-16]. Results of
this study had revealed that, approximately (77.56%) of B — thalassemia major
patients were the outcomes of the first cousin marriage and this conclusion is more

elucidated by the following pedigree analysis figure which was conducted from the
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numbers of  —thalassemia affected siblings recognized among the patients enrolled in

this study.

(@) (b)
B —Thalassemia B —Thalassemia
Major male Major Female
100% B —Thalassemia Major Children
(3.85% of the patients)
(C) x -

_ + + 25% Thalassemia Major Children
(77.56% of the patients)

;

Figure (4): Pedigree analysis of the mode of inheritance of p —thalassemia among
sibling patients enrolled in the present study showing the majority of p —
thalassemia patients were the outcomes of consanguinity marriages.
Pedigree analysis results revealed in (figure 4) showed that, when two individuals
who had 3 —thalassemia major got married; all of their children had B —thalassemia
major (figure 4a) which was the case of (3.85%) of the B —thalassemia major cases
enrolled in the study patients where they were the result of (1.28%) of consanguinity
and (2.57%) from non- related individuals. Whereas, only (18.59%) of the p —
thalassemia minor patients were the outcomes of unrelated  — thalassemia minor

parents and healthy ones as shown in (figure 4b).

On the other hand, about (77.56%) of 156 of p —thalassemia major patients were the
consequences of consanguinity marriages of the first degree cousin where their
parents were B —thalassemia minor individuals as figure (4c). Still, the most
interesting finding in this study was that, about (86.15%) of the parents whom had
more than one children with unrelated  — thalassemia major did not know that they

were  —thalassemia minor individuals.
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However, the most acceptable explanation for this result is that, thalassemia major
and thalassemia intermedia are inherited in an autosomal recessive pattern, which
means, both copies of the HBB gene (which is the gene that provides instructions for
making a protein called beta-globin that is a subunit of hemoglobin protein) are
mutated [24].

Thus, parents of an individual with major thalassemia should carry one copy of the
mutated HBB gene, but they typically do not show any signs or symptoms of the
condition (the example in figure 4c) so that, they will not know until they will have a
thalassemic child due to the chance of (25%) of giving birth to a normal child too [8,
24 & 25].

Sometimes, however, people with only one HBB gene mutation in each cell develop
mild anemia and these mildly affected people are said to have thalassemia minor
[24&25] where studies showed that, thalassemia intermedia is less clinically severe
than beta-thalassemia major so that people often just use the term “thalassemia” to
refer to any person with either thalassemia intermedia or thalassemia major where the
distinction between the two cases lies in the need for chronic red blood cell
transfusions for “major” and no or intermittent transfusions for intermedia [23-25].
Therefore, results of comparison between thalassemia predominance and the effect of
consanguinity had included only B —thalassemia major and minor patients in Kirkuk
city. Yet, the distribution of B —thalassemia in Kirkuk city was also evaluated
according to different ethnic groups constituting the community in Kirkuk and results

were shown in figure (5).

Arab
Kurd 45.52%
80 1 37.18%
60 - Turkman
17.31%
40 -
20 -
0
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Figure (5): p —thalassemia distribution in Kirkuk 2016 according to different
ethnic groups including both males and female patients.

All of the evaluated (156) patients belonged to three ethnic origins (Turkmen, Arab,
and Kurd) where results of figure (5) indicated a significant difference (p < 0.05) in
the distribution of f —thalassemia patients between different ethnic groups living in
Kirkuk city and the surrounding areas. It was noticed that, the incidence of B —
thalassemia in Turkman patients had recorded the lowest incidence rate of (17.31%)
compared to the Kurd patients where they recorded the incidence rate of (37.18%) and
Arabs where they recorded the highest incidence rate of (45.52%) among total of
(156) B —thalassemia patients where patients from mixed ethnic origins were excluded
at the very first beginning of the study. The same results were obtained by Saud,
A.M., where she declared in her PhD thesis in 2012 a geographical distribution of
thalassemia in Iraq that reflected a heterogenic background of B-thalassemia within
different Iragi regions related to different races and ethnic groups [26]. However,

results obtained in figure (5) will be more enlightened in table (1).

Table (1): Geographical distribution of p-thalassemia patients in different
districts and sub districts of Kirkuk city.

Frequency Frequency Frequency
Districts &Sub Of Of Of
districts in Turkman Kurd Arab
Kirkuk Province 2016 thalassemia thalassemia thalassemia
patients patients patients
Baghdad Road 0.64 0.21 7.69
Al Wasty 0 1.28 9.62
Huzairan 0 0.63 7.34
Al Hay Al Askari 0.58 8.33 5.13
Al Shorja 0 4.52 0
Imam Qasim 0 9.11 0
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Penja Ali 0 7.05 7.12
Musalla 2.56 0 0.54
Taza 3.28 2.1 1.67
Tuz Khurmatu 4.49 1.55 0.13
Yayci 3.11 0 0.87
Dibis 0 2.28 4.86
Daquq 2.65 0.12 0.55
Total 17.31% 37.18% 45.52%

Results of this table ascertained the results obtained from figure (5) where unrelated 3
—thalassemia was found more predominant between Kurd and Arabs living in the sub
districts where a large number of internally displaced people were living near than
that percentage of  —thalassemia incidence recorded among people living in the
center of the city. These results however, disagree with the results obtained by Jawdat
and Norrya in 2010 where they had studied the geographical distribution of B-
thalassemia in Kirkuk and showed that, the mutation was more prevalent in Turkman
patients, while it was less detected in Arab and Kurds [14]; but agree with the results
obtained in [3&8] where studies conducted in Missan and Basrah Provinces
respectively showed difference in the distribution of B- thalassemia among people
living in the same province . However, the significant increase (p<0.05) in the
prevalence of B-thalassemia in Kurd and Arab evaluated in this study was probably
originating from the consanguinity marriages that increased recently because of the
bad living situations and unsecure circumstances that made people resort to their old
traditions again. The same results were obtained in [3&8] where no difference was
detected between patients from rural or urban areas due to the communality of
consanguinity marriages in lrag.
Conclusion:
From this study the following could be concluded:

e [- thalassemia disorder is one of the prevalent inherited diseases in Kirkuk

city with increasing frequency among children in the ages of (1-3) years old.
e Distribution of B- thalassemia disorder did not vary among males and females
in Kirkuk city 2016.
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e The frequency of - thalassemia increases in years following wars and
invasions in Kirkuk city.

e Consanguinity marriage increases the frequency of - thalassemia incidence
among both male and female patients.

e Individuals with minor B- thalassemia increase the ratio of B- thalassemia
incidence among their children.

e Distribution of - thalassemia differ according to different ethnic groups.

References

[1.] Koutelekos, J. and Haliasos, N., Depression and Thalassemia in children,
adolescents and adults, Health Reaearch Journal, VVol.7, 2013, pp. 239-246.

[2.] Wong, L. P., George, E. and Tan J., Public perceptions and attitudes toward
thalassemia: Influencing factors in a multi-racial population, BMC Public Health
Vol.11 (193), 2011, pp. 12-18.

Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,
kirkukjoursci@gmail.com




Kirkuk University Journal /Scientific Studies (KUJSS)

/’“”‘n Volume 12, Issue 4, September 2017
] Y ISSN 1992 — 0849
5 f

Q‘Nw?&

[3.] Zainab A. J. R. Al-Ali and Salah Hassan Faraj, Prevalence of B-thalassemia
Patients in Missan Province, G.J.B.A.H.S.,Vol.5(1), 2013, pp.68-70.

[4.] Franchini M., and Veneri D., “Iron-chelation therapy: an update”, The
Hematology Journal, VVol.5, 2004,pp. 287-288.

[5.] Birgens, H. S. ; Karle, H. ; Guldberg, P. and Guttler, F., Hemoglobinopathy in the
county of copenhagen. Ugeskrlaeger, VVol.159 (25), 1997,pp. 3934-3939.(in Danish).
[6.] Qadir, K.J., and Hussein, K.A., “Effectiveness of an educational health program
on mothers knowledge and practices of thalassemic children receive desferal therapy
in Hawler thalassemia center/ Erbil City”, Zanko J. Med. Sci., Vol.17(1), 2013, pp.1-
10.

[7.] Fareed, A. ; Tadmouri, G. O. and Ali, S. A., Hemoglobin- beta locus. Center for
Arab genomic studies, the catalogue for transfussion genetic in Arabs: 2007, pp. 10.
[8.] Al-Badranl, A., Hassan, M. Washill, A., p-Thalassemia Mutations among
Thalassemia Major Patients in Basrah Province — lraq, International Journal of
Current Microbiology and Applied Sciences , Vol. 5(5), 2016, pp. 448-457. Journal
homepage: http://www.ijcmas.com.

[9.] Abolghasemi H., Amid A, Zeinali S, Radfar MH, Eshghi P, Rahiminejad
MS, Ehsani MA, Najmabadi H, Akbari MT, Afrasiabi A, Akhavan-Niaki H, Hoorfar
H, Thalassemia in Iran: epidemiology, prevention, and management., J Pediatr
Hematol Oncol. VVol.29(4), 2007, pp.233-238.

[10.] Al-Taei, S. M., and Nader, I.,” Diversity of Heamatogenetic Markers in Kirkuk
Population”, Ibn Al-Haitham Journal f or Pure and Applied Science, Vol. 25(1), 2012,
pp.1-7.

[11.] Mahanil W., “Effects of a Teaching Program on Knowledge and Self-Care
Behavior Regarding Decreasing Iron Accumulation in the Body of Children with
Thalassemia at Nan Hospital”, MSc. Thesis, Thailand, 2009.

[12.] Asadi-Pooya, A.A., and Doroudchi, M.,” Thalassemia major and consanguinity
in Shiraz city, Iran”, Turk J Haematol, Vol.21(3), 2004, pp.127-130.

[13.] Mehrvar, A., and Saberi, N., “Prevalence of Diabetes Mellitus in Patients with

Transfusion Dependent B Thalassemia’ IJBC, Vol.1,2008, pp. 23-27.

Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,
kirkukjoursci@gmail.com



http://www.ijcmas.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abolghasemi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amid%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeinali%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Radfar%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eshghi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rahiminejad%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rahiminejad%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ehsani%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Najmabadi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akbari%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Afrasiabi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akhavan-Niaki%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoorfar%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoorfar%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17414565
https://www.ncbi.nlm.nih.gov/pubmed/17414565
https://www.ncbi.nlm.nih.gov/pubmed/17414565

Kirkuk University Journal /Scientific Studies (KUJSS)

/’“”‘n Volume 12, Issue 4, September 2017
] Y ISSN 1992 — 0849
5 f

Q‘Nw?&

[ 14.] Jawdat, N. Gaaib and Norrya A. Ali,” Molecular detection of IVSINT.6
mutation associated with thalassemia in Iraqi population” Iraqi J. Biotech., Vol.9(1),
2010, pp. 82-86.

[15.]Amanj Mohammed Salih,” Prospective Study of Total Splenectomy Among
Thalassemic Major Patients Attending Azadi-Teaching Hospital in Kirkuk City
During Three Years Study From 2008- 20117 Journal of Kirkuk medical
college,Vol.1(1), 2013, pp.1-8.

[16.] Al-Taei, S. M., and Nader, I.,” Diversity of Heamatogenetic Markers in Kirkuk
Population”, Ibn Al-Haitham Journal f or Pure and Applied Science,Vol.25(1), 2012,
pp.1-7.

[17.] Youssef, B., “The 2003 Iraq War: Operations, Causes, and Consequences”,
IOSR Journal of Humanities and Social Science (JHSS), Vol.4(5), 2012, pp.29-47.
[18.] Bilgay, D., “The effects of The ISIS Operations on the Turkmens”, ORSAM
Review of Regional Affairs, 7, 2014.

[19.] Cordesman, A. H., “Trends in Iraqi Violence, Casualties and Impact of War:
2003-2015”, www.csis.org/burke/reports.

[20] AL- Zubaidy, A. M.N., Descriptive Study of Hemophilia in Al-Ramadi City”, D.
J. Med., Vol.6(1), 2014, pp.55-59.

[21.] Khan, M.S., Mushtaq, A., Khan, R., Mushtaq, N., and Shah, M.,” Consanguinity
ratio in B-thalassemia major patients in District Bannu”, J Pak Med Assoc,Vol.65(11),
2015, pp.12-18.

[22.] Majeed , T. ; Akhter , M.A.; Nayyar ,U.; Riaz , M. S. and Mannan , J. ,
Frequency of B-thalassemia trait in families of thalassemia major patients , Lahore . J.
Ayub Med. Abbottabad ., Vol.25,2013, pp. 58- 60.

[23.] Abdul- Karim , E.T. ; Abdul Jalil , F.H. and Al —Azawi, T.N ., Study of
different clinical and demographic characters of patients with thalassemia and their
relation to hemoglobin , some minerals and trace elements and albumin levels in their
blood. Iraq J.Med.Sci. ,Vol.4,2005, pp. 21-37.

Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,
kirkukjoursci@gmail.com



http://www.csis.org/burke/reports

Kirkuk University Journal /Scientific Studies (KUJISS)

;y»*‘/“”"”w% Volume 12, Issue 4, September 2017
@ \ ISSN 1992 — 0849

e

‘ﬁﬁc‘f‘wvw\aj

[24.] Ain Q.U., Ahmad, L., Hassan, M., and Jabeen, F., “Prevalence of beta-
thalassemia patients associated with consanguinity and anti-HCV anti-body
positivity”, 2014 www.researchgate.net/profile.

[25.] Akhavan-Niaki, H., Derakhshandeh-Peykar, P., Banihashemi, A., Mostafazadeh,
A., Asghari, B., Ahmadifard, M.R., Azizi, M., Youssefi, A., and Elmi, M.M., “A
comprehensive molecular characterization of beta thalassemia in a highly
heterogeneous population”, Blood Cells Mol Dis.,Vol.47(1), 2011,pp.29-32.

[26.] Saud, A.M., “Molecular and Biochemical Study on b-Thalassemia patients in
Iraq”, PhD thesis, University of Baghdad, Iraq, 2012.

Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,
kirkukjoursci@gmail.com



http://www.researchgate.net/profile

