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Abstract: Background: World Health Organization defines anemia in
pregnancy as hemoglobin <11 g/dL. Anemia affects 12-25% of
pregnant women and is associated with adverse fetomaternal
outcomes. Most common causes are iron deficiency anemia and beta
thalassemia traitObjective: To determine the prevalence of beta
thalassemia trait in pregnant anemic women attending Sindh
Government Qatar Hospital, Karachi.Methods: This prospective
cross-sectional study was conducted in Department of Obstetrics and
Gynecology, Sindh Government Qatar Hospital, Karachi from January
to August, 2025. A total of 145 anemic pregnant women (hemoglobin
<11 g/dL) in the first and second trimesters attending antenatal clinics
were included. Full blood counts were done on a fully automated
hematology analyzer and high-performance liquid chromatography
was done on the BIORAD D-10 instrument. Data were collected
through medical records, physical examination and laboratory
investigations and analyzed using SPSS version 26.Results: Mean age
of participants was 27.1 + 5.3 years and mean hemoglobin level was
9.2 + 1.69 g/dL. The predominant type was moderate anemia (57.2%)
followed by mild anemia (28.2%) and severe anemia (14.4%).
Consanguineous marriage was noted in 42% of the participants and
family history of beta-thalassemia trait was noted in 4.8%. Overall, the
beta-thalassemia trait was found in 11.3% of women.Conclusion: This
study establishes, that the frequency of p-thalassemia trait amongst
pregnant females was alarming (11.3%), highlighting the importance
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INTRODUCTION

The World Health Organization defines anemia as
having a hemoglobin level of less than 11 g/dl.
Pregnancy outcomes are negatively impacted by anemia,
which is estimated to afflict 12 to 25% of pregnant
women [1]. The most often documented causes of
anemia during pregnancy are iron deficiency anemia and
thalassemia trait. The most prevalent hereditary
monogenic illness that creates a significant genetic
health issue globally is thalassemia [2]. Reduced or
missing beta globin gene expression is the cause of beta
thalassemia, a diverse set of hemoglobin diseases [3].

of routine screening in antenatal clinics.

Keywords: Thalassemia trait, Hemoglobin electrophoresis, High
performance liquid chromatography.

Africa, Southeast Asia, the Indian subcontinent, and the
Mediterranean areas all have significant rates of this
iliness [4]. 80 million of the estimated 270 million
thalassemia carriers worldwide have beta thalassemia
characteristics. It is a serious health issue in Pakistan,
where 5-7% of the population (about 9-613 million) have
thalassemia minors. Pregnant women with anemia
represent the study population due to the coexistence of
nutritional and genetic causes of anemia in this group [5].
More than 6,000-7,000 thalassemia major children are
born in Pakistan each year as a result of the high carrier
state in our community; research has shown that the
incidence of beta thalassemia in pregnant women ranges
from 40% to 56.7% [6], [7].
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In current society, consanguineous marriages are
common, which leads to the accumulation of dangerous
genes within a family. Effective iron chelation therapy is
not always successful in treating individuals with beta
thalassemia major who need frequent blood transfusions
in a developing nation like Pakistan [8]. As a result, the
illness has a high morbidity and fatality rate. Reducing
the number of these people by genetic counseling and
prenatal diagnosis of affected fetuses might be another
long-term solution to this issue [10].

METHODOLOGY

Following the approval of the research protocol from
Ethical Review Committee of the hospital, this
prospective Cross-sectional study was carried out over
a period of eight months from January to August,
2025 in the department of the Obstetrics &
Gynecological Department of Sindh Government,
Qatar Hospital, Karachi. After taking the written
informed consent, a total of 145 anemic pregnant
women (hemoglobin < 11 g/dL as per WHO criteria
for pregnant women) in first and 2nd trimester
presenting to the hospital for antenatal care were
included in the study via non-probability sampling
technique. Women with multiple gestations
determined by Ultra-sonography, comorbidities of
chronic illness like chronic renal failure, congestive
cardiac failure determined by history/ previous
investigations and women with bleeding disorder
determined by history/ previous investigations were
excluded. Already diagnosed cases of
haemoglobinopathies like thalassemia major, sickle
cell anemia on medical grounds were also excluded
from the study. OPENEPI calculator was used to
calculate the sample size by taking prevalence of beta
thalassemia in pregnant anemic women i.e. 40%0,
margin of error = 8%, confidence interval = 95%.
Demographic details which included age, parity and
family h/o thalassemia were noted, then a sample of
10cc of venous blood in EDTA (anti-coagulant) was
obtained from all eligible women and were sent to the
hospital laboratory in sealed, leak proof containers for
the analysis of the complete blood count, red cell
indices and hemoglobin (Hb) electrophoresis.
Complete blood count (CBC) and red cell indices were
analyzed using an automated hematology analyzer.
Hemoglobin electrophoresis was performed using

High-Performance Liquid Chromatography
(HPLC)/capillary electrophoresis, following
RESULTS

In Sindh, thalassemia is highly prevalent, and screening
is a crucial strategy to stop it from being passed down to
future generations. There is a dearth of literature on this
topic, particularly in Sindh Province, which has a diverse
population. Thus, the purpose of this study was to
ascertain the prevalence of beta thalassemia trait in
anemic pregnant patients receiving care at Sindh
Government Qatar Hospital in Karachi.

manufacturer protocols. Internal quality control
procedures were maintained throughout the study.
Women were found to be carriers of beta thalassemia
if their HbA2 levels were more than 3.5%. To
minimize selection bias, consecutive eligible patients
were enrolled. Laboratory personnel were blinded to
clinical history.

All information obtained from the participants was
kept strictly confidential. Personal identifiers
including name, hospital registration number, and
contact details were not entered into the study
database. Data were used solely for research purposes
and were accessible only to the principal investigator
and research team.

Each participant was assigned a unique study
identification code at the time of enrollment.
Identifying information was recorded separately from
clinical and laboratory data and stored in a password-
protected file accessible only to the principal
investigator. The main dataset used for analysis
contained only coded variables without any personal
identifiers. Hard copies of consent forms were stored
in a locked cabinet within the department. All
electronic data were stored on password-protected
computers, and data backup was maintained on
encrypted storage devices.

Data were entered and analyzed by using SPSS
statistical package version 27 software. Shapiro—Wilk
test was applied to check the normality of quantitative
data. P-value > 0.05 indicated that the data is
normally distributed therefore, mean and standard
deviations were computed. Frequencies and
percentages were calculated for categorical variables.
Chi-square test was used for comparison of categorical
variables with expected cell counts >5, while Fisher’s
exact test was applied when expected frequencies
were <5 or in small sample sizes. P-value less than and
equal to 0.05 was considered as significant.

Among 145 pregnant women, the mean age was 27.1 + 5.3 years. The mean hemoglobin was 9.2 + 1.69 g/dL, with
moderate anemia being most common (57.2%), followed by mild (28.2%) and severe (14.4%). Most participants were
multiparous (71.7%), and 42% reported consanguineous marriage, while 4.8% had a family history of beta-
thalassemia trait. Hematological indices and red cell parameters were within expected ranges, reflecting a population

with predominantly moderate anemia (Table#1).
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Table 1: Baseline Data of the Patients (n=145)

Demographic Data (mean + sd)/n(%)
Age (Years) 27.1£53
WBC Count (103/ul) 9.5+£3.2
RBC Count (106/ul) 42 +£0.7
Hemoglobin (g/dl) 9.2+1.69
Hematocrit (%) 33.1+4.1
MCV (1) 79.0 £ 8.6
MCH (pg) 24+43
MCHC (g/dl) 33.2+2.1
Platelet Count 278 + 62
(103/ul)
RDW-CV (%) 151+£2.3
Parity
e Primi Para 41 (28.2%)
e  Multipara 104 (71.7%)
Family h/o beta- 7 (4.8%)
thalassemia trait
Consanguinity 61 (42%)
marriage
Severity of Anemia
e Mild 41 (28.2%)
e Moderate 83 (57.2%)
e Severe 21 (14.4%)

Among the anemic pregnant cohort, 16 women (11.3%) were found to carry the beta-thalassemia trait, indicating a
notable prevalence in this population (Figure#1).
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Figure#1 Frequency of beta thalassemia trait in anemic pregnant women

The trait was more frequent among women with a positive family history (6/7, 85.7%; p<0.001) and those with
consanguineous marriages (16/61, 26.2%; p<0.001). There was no significant association between the presence of
the trait and age (18-30 vs >30 years, p=0.245) or parity (primipara vs multipara, p=0.369). The severity of anemia
was significantly associated with the trait, with a higher proportion of moderate and severe anemia observed among
carriers (p=0.015). These findings show an association between family history, consanguinity, anemia severity, and
beta-thalassemia trait in this population (Table#2).

\ 9722 ©2025 European Journal of Clinical Pharmacy; All Rights Reserved




How to Cite: Fatima Z, Mahboob S. Prevalence of beta thalassemia trait in pregnant anemic patients attending
Sindh Government Qatar Hospital. European Journal of Clinical Pharmacy. 2025. 7(1) 9720-9726

Table 2: Association of B-thalassemia trait with baseline characteristics among anemic pregnant women

(n=145)
Baseline Data beta thalassemia trait P-value
Positive Negative (n=129)
(n=16)
Age (Years) 0.245
e 18-30 12 111
e >30 04 18
Parity
e Primi 03 38 0.369
Para 13 91
e  Multipara
Family h/o beta-
thalassemia trait 06 01 < 0.001
e Yes 10 128
e No
Consanguinity
marriage 16 45 <0.001
e Yes 00 84
e No
Severity of
Anemia 02 39 0.015
e Mild 08 75
e  Moderate 06 15
e Severe

DISCUSSION

Unfortunately, pregnancy-related anemia is common
in this part of the world and has particular
repercussions. The beta thalassemia trait is one of the
most frequent causes of anemia during pregnancy.
This poses a significant health risk in poor nations like
Pakistan. In low socioeconomic nations, the beta
thalassemia trait during pregnancy is linked to an
increase in child mortality and morbidity.11,12

Thalassemia trait is diagnosed by hemoglobin
electrophoresis and other hematological markers,
with a reported carrier rate of up to 18% in Pakistan
compared to 5 to 7% worldwide.13,14 According to
the similar other researches, the patient's mean age
ranges from 20 to 35 years, and their mean
hemoglobin level is between 7 and 10 gm/dl.15,16
Pregnant women in the current study had a mean
hemoglobin level of 9.2 g/dl * 1.69 and an average
age of 27.1 years.

11.3% of pregnant anemic women in our study were
found to be carriers of f thalassemia. Patients with
mild anemia were most likely to experience it. There
have been reports of higher thalassemia trait
frequencies in pregnant mothers in our area.

In research conducted in Lahore, Hafeez M et al.
found that 53.1% of pregnant women had been
diagnosed with beta thalassemia trait.17 Sarda H et al.
discovered that 108 (51.6%) of the 209 pregnant

anemic women they investigated had the beta
thalassemia phenotype.18 In a similar vein,
investigations that support our findings have also been
published in our area. In a 2015 study, Kulkarni P et
al. found that 18 (8.5%) of the 210 pregnant women
had thalassemia.19 8.5% of pregnant women are
carriers, according to a research by Qamar-ur-Nisa et
al.20 In 2010, Sukratetal conducted a study on both
anemic and non-anemic pregnant women. In the
anemic pregnant instances, 39.7% of the females were
determined to be thalassemia carriers; in the other
group, the incidence of thalassemia trait was 24.4%.21
Sur D et al. screened 1,083 women for thalassemia in
2016, and the prevalence of carriers was 4.61%. 22.

The beta-thalassemia trait did not significantly
correlate with age or parity (p=0.245 and p=0.369,
respectively). Similar findings have been seen in
regional studies, when carrier status was not
independently predicted by demographic factors
including mother age and gravidity.23 The occurrence
of beta-thalassemia trait is mostly governed by genetic
transmission rather than obstetric aspects because it is
a hereditary condition produced by mutations in the
beta-globin gene (HBB) found on chromosome 11.24.

Positive family history was found to have a highly
significant correlation (p=0.00). This is in line with the
autosomal recessive inheritance pattern of beta-
thalassemia, in which each pregnancy has a 25%
chance of producing an afflicted child.24, 25 Family
history is one of the best indicators for detecting
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carriers, according to earlier research, and it should be
regularly evaluated throughout prenatal care.22,26
Our results highlight the value of genetic counseling
and cascade screening in families with known carriers.

Since every carrier in our sample had a history of
consanguinity, consanguineous marriage
demonstrated a very substantial correlation with the
beta-thalassemia trait (p=0.000). Consanguinity
dramatically raises the occurrence of autosomal
recessive illnesses, such as beta-thalassemia, in
Pakistan and other Middle Eastern and South Asian
nations.21,27 The elevated prevalence of intra-family
marriages promotes the propagation of mutant alleles
over generations, hence maintaining carrier
frequencies within the population.

Additionally, there was a significant correlation
(p=0.015) between the degree of anemia and the beta-
thalassemia trait, with carriers more likely to have
moderate to severe anemia. Although moderate
microcytic hypochromic anemia is the normal
presentation of beta-thalassemia trait, it can overlap
with iron deficiency anemia, particularly during
pregnancy.28In order to prevent needless iron therapy
and to facilitate effective genetic counseling, studies
have emphasized the significance of differentiating
between iron deficiency anemia and thalassemia trait
using red cell indices and hemoglobin
electrophoresis.26,28

Enhanced prenatal screening, genetic counseling, and
community education programs are clearly necessary
to identify carriers early, prevent high-risk births, and
lower the burden of thalassemia disease in Pakistan
and similar settings, given the high carrier frequency
and significant associations with consanguinity and
family history in this and other regional studies.
Premarital screening of couples and more awareness
efforts has to be provided. This approach has been
successfully used in other regions of the world, such
as Cyprus, where there were no births with
thalassemia major between 2002 and 200720.In just
six years, Saudi Arabia was able to successfully lower
the prevalence of beta-thalassemia by 70%.29.

Our study included a number of limitations. Initially,
hemoglobin electrophoresis, a traditional screening
method, was employed. Even if there are now more
sophisticated and precise methods, they are costly and
not generally accessible. Second, the sole facility
chosen for the study was the Obstetrics &
Gynecological Department of the Sindh Government,
Qatar Hospital, Karachi. An improved understanding
of the prevalence of this condition in a community
could have been obtained by a population-based study
or by including the other local hospitals.

Conclusion

With a frequency of 11% in our sample, the current
study shows that the beta-thalassemia trait is
reasonably prevalent among anemic pregnant
women. Positive family history and consanguineous
marriage showed a high and statistically significant
correlation with carrier status, although maternal age
and parity did not. Furthermore, carriers were more
likely to have moderate to severe anemia,
underscoring the necessity for additional testing in
these situations.
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by Tabassum et al[17] in pregnant women screened
for B-thalassemia trait and iron deficiency anemia. In
the same way, Abbas et al., reported that women of
reproductive age with beta-thalassemia trait had
hemoglobin levels usually between 7-10 g/dL and
mild to moderate anemia [18].

No significant association was found of maternal age
and parity with beta-thalassemia trait in our study.
These results are in line with previous studies at a
regional level, in which demographic and obstetric
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status [11], [13]. This may be because [3-thalassemia is
an inherited autosomal recessive disorder caused by
mutations in the B-globin gene and its prevalence is
mainly associated with genetic inheritance rather than
obstetric characteristics.

In current research, we found a highly substantial
correlation between the (-thalassemia phenotype and
positive family history. Asghar et al., who also found
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this conclusion [11]. Other studies have reported
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is still one of the best indicators of (-thalassemia
carriers [12]. These findings underline the need of
genetic counseling and family screening in prenatal
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Since all carriers in our sample reported a history of
consanguinity, consanguineous marriage also
demonstrated a highly significant correlation with the
B-thalassemia trait. Studies carried out in Pakistan
and nearby nations, where consanguinity significantly
contributes to the maintenance of autosomal recessive
illnesses like [-thalassemia, provide compelling
evidence for this conclusion [11], [13]. The high
frequency of intra-family marriages keeps carrier
frequencies high in the population and makes it easier
for mutant alleles to be passed down through
generations.

Additionally, the current study showed a substantial
correlation between the [(-thalassemia trait and
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frequently manifests as microcytic hypochromic
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The results of our study underscore the significance of
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regional literature.  Implementing  premarital
screening ~ programs, community — awareness
campaigns, and genetic counseling services may help
lessen the burden of thalassemia major in future
generations given the high correlation with family
history and consanguinity.

The use of HPLC for precise diagnosis and assessment
of significant risk variables, such as consanguinity and
family history, in a high-risk prenatal population is
one of the study's strengths. However, generalizability
may be limited by the study's single-center design,
small sample size, and non-probability sampling.
Additionally, iron testing were not frequently carried
out to rule out concurrent iron deficiency anemia. To
lessen the prevalence of thalassemia major in
Pakistan, premarital counseling, family screening,
public awareness campaigns, and routine prenatal
screening for [-thalassemia trait are advised.
Furthermore, given the high carrier frequency and
strong correlations with consanguinity and family
history in this and other regional studies, improved
prenatal screening, genetic counseling, and
community education programs are obviously
required to identify carriers early, prevent high-risk
births, and reduce the burden of thalassemia disease
in Pakistan and similar settings. More awareness
campaigns and premarital screening of couples are
necessary. Other parts of the world, such Cyprus,
where there were no births with thalassemia major
between 2002 and 2007, have effectively employed
this strategy [20]. Saudi Arabia significantly reduced
the prevalence of beta-thalassemia by 70% in just six
years [16].
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