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ABSTRACT
Background: Anemia is the most common health problem during a woman life span. It has serious threats to pregnant women all over the world. Its prevalence in Pakistan is 75%. Thalassemia trait a common cause of anemia is usually diagnosed in pregnancy after workup of anemia. Objective: To find out the frequency of beta thalassemia trait in pregnant anemic women. Study Design: Cross-sectional study. Settings: Gynecology Unit, Hayatabad Medical Complex, Peshawar Pakistan. Duration: 6 months from 9th September 2020 to 8th March 2021. Methods: A total of 193 pregnant anemic women of age 17-40 years with a gestational age of 8-28 weeks were included in the study through a non-probability sampling technique. Those with known liver, and kidney diseases and hypothyroidism and those with pregnancy-related bleeding were excluded. Blood samples were sent for peripheral smear and Hb-electrophoresis and all the parameters were noted in the proforma. Results: Means ±SD for age was 28.35 ± 6.713 years, for gestational age was 17.08 ± 4.620 weeks and for Hb level was 7.71 ± 1.425 g/dl. 25.9% of patients were observed in 21-25 years of age. Cousin marriages were recorded in 71.5% of patients. 60.6% of patients were having a family history of thalassemia while the Beta thalassemia trait was recorded in 58.5% of patients. Conclusion: 58.5% prevalence of Beta thalassemia trait in pregnant women was observed. It was more common in age group 21-25 years. Cousin marriages and family history are the major causes of thalassemia. 
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INTRODUCTION
A
nemia is the most common health problem during a woman life span. It has serious threats to pregnant women all over the world. Being a major public health problem, it is responsible for many high-risk pregnancies. There is mounting evidence that anemia accounts for neurodevelopmental delay in children born to anemic mothers.1
Anemia is prevalent in pregnant population in many parts of the world. The lowest is in the USA (5.7%) and the highest in Gambia (75%). India accounts for 65-75% cases.2,3 In Ethiopian women the overall prevalence among pregnant women was 36.1%.4 Pakistan has largest figures of 75% in pregnant population.5
Beta thalassemia’s are a group of inherited genetic disorders resulting in defective hemoglobin synthesis. The heterozygous state is called the Thalassemia trait while the homozygous state is called Thalassemia major. Thalassemia trait is one of the causes of anemia which is usually diagnosed in pregnancy. In Thailand's population, Thalassemia carriers were very high with 54.9% of pregnant anemic patients.6 However, this rate was lower in Indonesian and UAE pregnant anemic women which were 5.7% and 8% respectively.7,8 A study carried out on the Pakistani Pathan women found beta thalassemia trait in 56.7% of pregnancies.9
 Another study in Punjab found 4.9% pregnant women having Thalassemia trait.10 One study by Khan, et al. reported the prevalence of 3.2% of B Thalassemia trait in pregnant women. 11 Family history (24%) and cousin marriages (59%) was the most prevalent risk factor for beta thalassemia trait.12
This study was conducted to estimate the prevalence of beta thalassemic trait in a pregnant anemic patient presenting to Hayatabad Medical Complex, Peshawar, to find out the exact prevalence because different studies showed different results in our population. Also, there was no study in the last 5 years in our institute regarding the subject. So, this study is recent evidence of the population caught by our hospital. The results of my study can be used to formulate strategies for decreasing such events, proper counselling and handling all events related to them.
METHODS
This Cross-sectional study was conducted in Gynecology Unit, Hayatabad Medical Complex, Peshawar. The study duration was 6 months from 9th September 2020 to 8th march 2021. The total Sample Size was 193 pregnant anemic women, using the WHO sample size formula taking a 95% Confidence level and Anticipated Population Proportion (P) of beta-thalassemia in pregnant anemic women 56.7%9 and considering the absolute precision of 7%. 
The approval was taken from hospital ethical committee. All patients gave informed consent and sample was collected using a non-probability consecutive sampling technique. All pregnant patients with anemia, gestational age of 8-28 weeks and ages 17 to 40 years and who consented to participate were included. Patients with chronic and known renal disease, chronic hepatic disorders or hypothyroidism and those with pregnancy-related bleeding were excluded from study.
After recording the demographic like name, age of the patient, the number of gravidas, parity and duration of pregnancy (gestational age), Socioeconomic status, cousin marriage history, a sample of blood for HB-electrophoresis and Peripheral smear was collected and sent to the hospital laboratory and the results were recorded on a proforma. The patients were managed antenatally according to the hospital’s protocol. 
The data were analyzed in a statistical analysis program (SPSS version 23). Means ± Standard Deviations were calculated for quantitative variables like age of patients, gestational age, gravida, parity, level of Hb and MCV. Frequency and percentages were calculated for qualitative variables like address (urban/rural), socioeconomic state, presence of cousin marriage, family history of thalassemia and beta thalassemia trait (known documented medical history). Effect modifiers like age, gestational age, parity, address, socioeconomic state, cousin marriage and family history of thalassemia were controlled through stratification and were compared with the frequency of beta thalassemia trait. Post-stratification chi-square test was applied by taking P-value < 0.05 as significant. All the data have been presented by using tables.
RESULTS
[bookmark: _Toc2435962]Among 193 patients Means and Standard Deviations calculated for age were 28.35 ± 6.713 years, for gestational age was 17.08 ± 4.620 weeks, for gravida was 2.40 ± 1.378, for parity was 1.21 ± 1.282, for Hb level was 7.71 ± 1.425 g/dl and for MCV it was 61.02 ± 7.929 fL (Table - 1).
These patients were divided in five groups as per age. Most patients were observed in the 21-25 years age group i.e. 25.9%, followed by 21.2% patients in the 31-35 years age group, 19.7% patients in the 36-40 years age group, 18.7% patients in the 26-30 years age group and in last 14.5% patients in 17- 20 years age group. Most patients recorded were belonging to urban areas i.e. 57.5% followed by 42.5% living in rural areas (Table - 3). According to socioeconomic status, majority were in the poor class i.e. 36.8%, followed by 35.2% patients in the middle class and 28% patients in the rich class. Cousin marriages were recorded in 71.5% and 28.5% having not cousin marriages. 60.6% of patients had family history of thalassemia while 39.4% were without family history. Beta thalassemia trait recorded in 58.5% of patients while it was absent in 41.5% of patients (Table 2). 
Beta thalassemia trait had non-significant association with age stratification of patients. Beta thalassemia trait was recorded in 7.8% of patients in the 17-20 years, 15% in the 21-25 years, 10.4% in the 26-30 years, 13% in 31-35 years and 12.4% in 36-40 years age groups. Beta thalassemia trait was also non-significant stratified for the gestational age of patients. It was recorded in 19.7% of patients in the 8-14 weeks group, 27.5% of patients in the 15-21 weeks group and 11.4% of patients in the 22-2 weeks group. Beta thalassemia trait was stratified for the parity of patients. It was recorded in 39.9% of patients in the 0-1 parity, 14.5% of patients in the 2-3 parity and 4.1% in the 4-5 parity group. Beta thalassemia trait was recorded in 23.8% of patients of rural and 34.7% of patients of urban areas (p=0.552).
Insignificant beta thalassemia trait was recorded in 22.3% of patients in the poor class, 19.7% of patients in the middle class and 16.6% of patients in the rich class (p=0.848). Beta thalassemia trait was recorded in 39.4% of patients who were married to their cousins and 19.2% of patients who were not married to their cousins. Beta thalassemia trait was stratified for the family history of thalassemia of patients. This trait recorded in 36.8% of patients with family history and 21.8% of patients without family history of thalassemia (p=0.455; table 3).
Table 1: Mean and standard deviation of quantitative variables
	Variables
	Mean ± SD

	Age
	28.35 ± 6.71

	Gestational age
	17.08 ± 4.62

	Gravida
	2.40 ± 1.38

	Parity
	1.21 ± 1.28

	Hb
	7.71 ± 1.43

	MCV
	61.02 ± 7.93



Table 2: Stratification of study variables
	Characteristics
	n (%)

	Age group
	17-20
	28 (14.5%)

	
	21-25
	50 (25.9%)

	
	26-30
	36 (18.7%)

	
	31-35
	41 (21.2%)

	
	36-40
	38 (19.7%)

	Address
	Rural
	82 (42.5%)

	
	Urban
	111 (57.5%)

	Socioeconomic
Status
	Poor
	71 (36.8%)

	
	Middle
	68 (35.2%)

	
	Rich
	54 (28.0%)

	Cousin Marriage
	Yes
	138 (71.5%)

	
	No
	55 (28.5%)

	Family History
of Thalassemia
	Yes
	117 (60.6%)

	
	No
	76 (39.4%)

	Beta Thalassemia Trait
	Yes
	113 (58.5%)

	
	No
	80 (41.5%)



Table 3: Association between Beta Thalassemia with study parameters
	Stratification
	Beta Thalassemia Trait
	p-value

	
	Yes
	No
	

	Age
Group
(years)
	17-20
	15 (7.8%)
	13 (6.7%)
	0.931

	
	21-25
	29 (15.0%)
	21(10.9%)
	

	
	26-30
	20 (10.4%)
	16 (8.3%)
	

	
	31-35
	25 (13.0%)
	16 (8.3%)
	

	
	36-40
	24 (12.4%)
	14 (7.3%)
	

	Gestational Age
(years)
	8 – 14
	38 (19.7%)
	24 (12.4%)
	0.637

	
	15-21
	53 (27.5%)
	43 (22.3%)
	

	
	22-28
	22 (11.4%)
	13 (6.7%)
	

	Parity
	0-1
	77 (39.9%)
	52 (26.9%)
	0.898

	
	2-3
	28 (14.5%)
	22 (11.4%)
	

	
	4-5
	8 (4.1%)
	6 (3.1%)
	

	Address
	Rural
	46 (23.8%)
	36 (18.7%)
	0.552

	
	Urban
	67 (34.7%)
	44 (22.8%)
	

	Socioeconomic
Status
	Poor
	43 (22.3%)
	28 (14.5%)
	0.848

	
	Middle
	38 (19.7%)
	30 (15.5%)
	

	
	Rich
	32 (16.6%)
	22 (11.4%)
	

	Cousin 
Marriage
	Yes
	76 (39.4%)
	62 (32.1%)
	0.121

	
	No
	37 (19.2%)
	18 (9.3%)
	

	Family
History of
Thalassemia
	Yes
	71 (36.8%)
	46 (23.8%)
	0.455

	
	No
	42 (21.8%)
	34 (17.6%)
	


P-value was calculated by Chi-square / Fisher's Exact test and significant if ≤ 0.05


DISCUSSION
Thalassemia is a type of hemoglobinopathies in which there is one or two types of polypeptide chains (α or β) suppressed either partially or completely due to mutations of the globin. This leads to defective synthesis of hemoglobin causing anemia. genes. There are several types of thalassemia, the most common clinical types are alpha (α), β/δ-, and β-thalassemia. 14
Thalassemia is one of the commonest inherited diseases affecting more than 400000 pregnancies annually.15 They are classified according to the type of globin chain affected. The Hemoglobin should be structured in such a way that the number of α-chains and β-chains should be in adequate amount. The normal adult hemoglobin comprise of 98% HbA , less than 3% HbA2 , and traces of HbF .16
Thalassemia is characterized by decreased or absent production of one or more globin chains. The severity of the disease depends upon affected globin chains. Beta Thalassemia is considered to be one of the most common single-gene disorders in the world. The majority of thalassemia major children are born in underdeveloped countries due to a lack of national preventive programs.17 Beta-thalassemia is a heterogenous genetic disorder caused by mutations in genes responsible for beta chain production causing diminished or absent beta chains leading to decreased hemoglobin in erythrocytes, reduced erythropoiesis and anaemia.18
In thalassemia, the inheritance pattern is mostly autosomal recessive. Thalassemia has equal gender distribution in males and females and incidence is reported to be 4.4 out of 10,000 live births worldwide. 19,20 Iron deficiency anemia is the most prevalent type of anemia in pregnant women in Pakistan.21,22 In Iron deficiency anemia, the production of Hb-A2 is also affected causing a reduction in Hb-A2 levels in patients with the thalassemia trait.23
 Although maternal thalassemia has its own health risks for mother but generally it is not associated with increased fetal complications. However when both parents having carrier status, carriers, there is a 50% chance of a child being born as beta thalassemia minor, a 25% chance of a child having beta Thalassemia major and a 25% chance of unaffected child. Hemoglobin Electrophoresis is the gold standard diagnostic test.24
The frequencies of thalassemia traits in pregnant women varies in Pakistan. In our study, 58.5% of pregnant anemic women were diagnosed with beta thalassemia trait. A study conducted by Hafeez M et al. in Lahore among pregnant women found 53.1% beta thalassemia trait.25 In another study Sarda H et al, observed 51.6% thalassemia trait in pregnant anemic women. 26
On another hand, in a study by Kiran Iqbal et al.27 7.5% of pregnant anemic patients were diagnosed as beta-thalassemia trait with a mean hemoglobin concentration of 9.43±0.40 g/dl, while the mean haemoglobin concentration in the current study was 7.71±1.425 g/dl which is quite a difference. Kulkarni P et al, screened 210 pregnant women and observed 8.5% thalassemia carriers in studied sample.28 Another study by Qamar-ur-Nisa et al on pregnant population had the same carrier rate.29 A genetic disorder like Thalassemia has long lasting health consequences in society. Effective premarital screeing can reduce its transmission to subsequent generations.
CONCLUSION
[bookmark: _Hlk161436519]This study observed 58.5% prevalence of Beta thalassemia trait in pregnant women of our region. It was more common in age group 21-25 years. Cousin marriages and family history are the major causes of thalassemia.
LIMITATIONS
There were few limitations to our study. The sample size was small as patients were non affording for expensive investigations like Hb electrophoresis.
SUGGESTIONS / RECOMMENDATIONS
Screening should be done before marriage or early in the pregnancy to prevent beta thalassemia trait and related diseases in successive generations.
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