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Abstract
Background: anaemia is a significant global health concern. Hereditary haemoglobin abnormalities are one of the most
frequent causes of anaemia in pregnant women. Pregnant women with Hemoglobinopathies are at increased risk for adverse
pregnancy outcomes, such as preterm birth, intrauterine growth restriction, and low birth weight. The study aimed to determine
the fate of pregnancies in women with hemoglobinopathies and to identify the predictors for adverse outcomes among these
ladies.
Subjects and Methods: a case-control study was conducted in Basrah Teaching Hospital for maternity and children from the
1% of September 2022 to the 1* of July 2023. One hundred nine women were included in the study, 33 ladies with sickle cell
trait group, 22 ladies with thalassemia minor and 57 ladies as healthy controls. The socio-demographic, pregnancy-related
characteristics, maternal morbidity, and maternal and fetal outcomes were assessed in this study.
Results: the current study found that sickle cell trait has a higher risk of emergency C-section (20%), while Thalassemia minor
has a higher risk of elective C-section (22.7%). Sickle cell traits significantly increase the risk of puerperal infection (23.3%),
and they also increase the risk of urinary tract infection (20%). Hemoglobinopathies, particularly sickle cell trait, significantly
increase the risk of gestational diabetes mellitus (16.7%), but there is no significant increment in the risk of other maternal
outcomes. Both sickle cell trait and thalassemia minor are significantly associated with lower BMI, lower Hb, and lower
serum ferritin levels (P-value < 0.05).
Conclusion: sickle cell trait and thalassemia minor increase the risk of poor maternal and fetal outcomes.
Keywords: pregnancy, anaemia, hemoglobinopathies, Basrah.
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Introduction
A naemia is a significant global health
concern. According to the World Health
Organisation (WHO), anaemia is characterised
by haemoglobin (Hb) levels below 12.0 g/dL in
females and 13.0 g/dL in males.! While anaemia
in pregnancy is defined as having a haemoglobin
level below 110 g/L at any point during
pregnancy and below 100 g/L postpartum.? Up to
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anaemia, which is a very common disease. This
condition is more prevalent in women of
reproductive age, expectant women, and the
elderly. The World Health Organisation estimates
that 37% of expectant women and 30% of women
aged 15-49 are anaemic.’ Anaemia may be
caused by acquired causes such as nutrient
deficiencies through inadequate diets or
inadequate absorption of nutrients, infections
(e.g., malaria, parasitic infestations, tuberculosis,

HIV), inflammation, chronic diseases,
gynaecological and obstetric conditions,*>° an
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inherited red blood cell disorders such as sickle-
cell anaemia, thalassemia, and hereditary
spherocytosis.” Anaemia during pregnancy is
associated with poor mother and child health and
increases the risk of maternal and perinatal death.
The mother's poor health outcomes include
fatigue, reduced productivity, immune system
dysfunction, a greater likelihood of heart disease,
and death.®® It is also associated with an
increased risk of intrauterine deaths (IUFD), a
low APGAR score at 5 minutes, and intrauterine
growth restriction (IUGR), which is a risk factor
for short stature among children of less than two
years.*!? According to the WHO, over 5.2% of
people worldwide are thought to have a
significant variant of a haemoglobin disorder;
among pregnant women, the prevalence is even
higher than 7%.!! Sickle cell disease is one of the
most prevalent genetic disorders in the world that
is characterised by autosomal
hemoglobinopathy, which includes sickle cell
HbSS  disease and compound
heterozygous genotypes (such as sickle cell

recessive
various

HbSC disease or sickle cell beta-thalassemia
disease [HbSfthal]).!!3 Thalassemia is an
autosomal recessive disorder in which two copies
of an abnormal gene must be present for the
disease to manifest, whereas carriers or traits who
have one abnormal copy have no symptoms but
can pass the abnormal gene onto their progeny.
According to the number of functioning globin
alleles, the severity of thalassemia varies. '* The
main goal of hemoglobinopathies screening in
pregnant women is to identify mothers and
foetuses at risk for hemolytic anaemia due to
sickle cell disease and other abnormal
haemoglobin  variants, for which early
intervention has been shown to significantly
reduce morbidity and mortality. 1>
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Method

This is a case-control study conducted in Basrah
Teaching Hospital for maternity and children
over a 10-month duration (1% of September 2022
to 1% of July 2023). To determine the fate of the
pregnancies in women with hemoglobinopathies
and to identify the predictors for adverse
outcomes among these ladies. One hundred nine
women were included in the study, these women
were divided into three groups:

Group I: contains 30 women with sickle cell
trait.

Group II: contains 22 women with thalassemia
minor.

Group III contains 57 healthy women without
hemoglobinopathies.

All women came to the hospital for delivery, they
were sent for a complete blood count to assess the
severity of their anaemia, as well as serum ferritin
level to screen for the cases who had
hemoglobinopathy with iron deficiency anaemia.
The data collected from Basrah Teaching
Hospital for Maternity and Children outpatient
clinic or labor ward, those who registered at the
Centre of Hereditary Blood Diseases in Basra
were also included.

A questionnaire was developed for the sake of this
study, the questionnaire includes the following:
1. Socio-demographic characteristics of the
patient:  age,
educational level.
2. Pregnancy-related characteristics: gravity,
party, any previous abortions, current
pregnancy complications, and expected
date of delivery.
3. Any maternal morbidity: UTI,
preeclampsia, APH, PPH, Gestational
diabetes.

occupation  residency,
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The mother's anthropometric measurements were

assessed including weight, height, and BMI.

A systemic examination and blood pressure

measurement was carried out.

Then for each woman, 4 ml of blood was

aspirated.

e Two ml of it was put in an EDTA tube for
complete blood count measurement.

e The other 2 ml was put into a plain plastic
tube and centrifuged to get the serum which
separated and stored at -20 C, then serum
ferritin was estimated by a special ELISA kit.

The method of delivery and Neonatal outcomes

such as birth weight, Apgar score, and neonatal

intensive care unit (NICU) admission were noted.

Any abnormalities like neonatal jaundice,

malformations, and neonatal death if present

were studied also. The patients were followed up
till their discharge from the postnatal ward.

Data were analysed using Statistical Package for

Social Sciences (SPSS) version 26. Quantitative

data were presented as (mean + standard

deviation) while qualitative data were presented
as frequencies and percentages. The appropriate
statistical tests were performed, and the level of

significance (p-value) was set at < 0.05.

Results

The study involved 109 pregnant women who
were divided into three groups, those with sickle
cell trait 30 women, thalassemia trait 22 women,
and the control healthy group with 57 women.
Their age mean was 30 years. The majority of
them were between 20-29 years. Regarding their
residency, the majority of participants live in
urban areas. the highest percentage of women had
primary education and were housewives.
Regarding their parity, 50% of women with sickle
cell trait had 1-4 children in comparison to 45.5%
of those with thalassemia trait. But still, there are
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no significant differences between the three
groups p-value = 0.702. Also, there are no
significant differences regarding the gestational
age of delivery p-value = 0.894. The majority of
women in this study delivered at term. All this
data is presented in (Table-1).

Table 1. The socio-demographic characteristics of the
participants

Sickle Thalassemia Control

Variables cell trait trait group
Group Group

327+

Mean +SD 30.6 +4.9 31.2+2.4 34

<20 9 (30.0) 8(36.3) 15 (263)

Age 20-29 20 (333) 10 (45.5) 21 (36.8) 0.674

30-39 8(26.7) 3(13.7) 15 (263)

>40 3(10.0) 1(4.5) 6(10.6)

Rural 12 (40.0) 9 (40.9) 22(38.5)
Residency 0.979
Urban 18 (60.0) 13(59.1) 35(61.5)

Primary 18 (60.0) 14.(63.7) 26 (45.6)

Social class Secondary 7(23.3) 7(31.8) 22 (38.6) 0.561

College and
higher 5(16.7) 1(4.5) 9(15.8)
education

vi A . 3.
Employment Housewives 25(56.7) 15(68.2) 36(63.2)

status

0.894
Employed 15(43.3) 7(31.8) 21 (36.8)

Primigravida 9 (30.0) 10 (45.5) 22 (38.6)

Parity 2-4 15 (50.0) 10 (45.5) 28 (49.1) 0.702

5 6 (20.0) 2(9.0) 7(12.3)

. 3. .
Gestational Preterm 4(133) 3(13.6) 6(10.5)

age

0.894

Term 26 (86.7) 19 (86.4) 51(89.5)

Total 30(100.0) 22(100.0) 57(100.0) 109

(Table-2), shows the mode of delivery among the
participants women. The highest percentage of
normal vaginal delivery was 70.2% of women in
the control group in comparison to around 50%
of women in the other groups. The Highest
percentage of elective cesarean sections 22.7%
was among women in the thalassemia trait group.
The emergency cesarean section occurs most
commonly among the sickle cell trait group. Even
though there are no significant statistical
differences regarding the mode of delivery
between the three groups since the P value =
0.459.
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Table 2. The mode of delivery among the participant
women

Sickle cell Thalassemia .
P o . Control
Variables trait trait J
Group Group group
Spontaneous
vaginal delivery 17(56.7) 13 (59.1) 40(70.2)
Induced vaginal
delivery 3(10.0) 209.1 7(12.3)
0.459
Elective cesarian 4(13.3) 522.7) 6(105)
section : : :
Emergenc).l cesarian 6(20.0) 20.1) 4(7.0)
section

Table-3, shows the maternal complications
among the participant women. There is no
significant difference regarding the UTI,
preeclampsia, Placenta abruption, APH, and PPH
since the p-value > 0.05. On the other hand,
gestational diabetes and Puerperium infection
were more common among the sickle trait group.
There is a significant statistical difference among
the three groups p-value < 0.05.

Table 3. The maternal complication among the participant

women
Sickle . )
Variables cell Thalass.emla Control p-
. trait group value
trait
UTI 6(20.0) 3(13.6) 3(5.3) 0.103
Preeclampsia 2 (6.7) 2(9.1) 3(5.3) 0.822
Placenta
abruption 1(3.3) 1(4.5) 3(5.3) 0.919
APH 1(3.3) 1(4.5) 2(3.5) 0.969
PPH 1(3.3) 1(4.5) 2(3.5) 0.969
Gestational
diabetes 5(16.7) 1(4.5) 1(1.8) 0.024
Puerperium
infection 7(23.3) 2(9.1) 3(5.3) 0.035

Table-4, shows the fetal outcome among the
studied women. There is no significant difference
regarding abortion, preterm delivery, [UGR, low
birth weight, admission to the NICU, and low
APGAR score since the p-value > 0.05. On the
other hand, neonatal death shows a significant
statistical difference between groups p-value =
0.001.
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Table 4. The fetal outcome among the studied women

Sickle Thalassemia Control

Variables cell trait trait group Y_[;_
Group Group vaue
Abortion | 3(10.0) 14.5) 2(3.5) | 0.440
Preterm
delivery 4(13.3) 3(13.6) 3(5.3) 0.333
IUGR 2(6.7) 2(9.1) 3(53) | 0.822
Low birth
weight 3(10.0) 3(13.6) 1(1.8) 0.099
Admission to
the neonatal
| 4(133) 2(9.1) 3(5.3) | 0424
care unit
Low Apgar
I, 2(6.7) 1(4.5) 1(1.8) | 0.493
Neonatal | 1 (33 0(0.0 0(0.0) | 0.001
conat (33) 0.0 ©0.0) | o.

Table 5, shows the clinical profile of the
participants, the BMI was higher among the
control group and there is a significant statistical
difference p-value = 0.035. The postpartum Hb
level and serum ferritin level were measured, and
it showed lower levels among the sickle cell trait
group and the thalassemia trait group in
comparison to the control group. P-value < 0.05.

Table 5. The clinical profile of the participants

Sickle cell Thalassemia

Variables trait trait C;ontrol ) l;-

Group Group group vatue

BMI 24.6 £1.4 243 +£1.3 27.3£2.1 0.035
Post-

partum Hb 9.1 £1.5 92+2.1 10.5+1.8 0.045
level
Serum

ferritin 17.3£1.3 16.2+ 1.4 19.1£2.5 0.016
level
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Discussion

The World Health Organisation (WHO) reports
that a minimum of 5.2% of the global population
has a significant variant of a haemoglobin
disorder; the prevalence is even higher for
pregnant women, at over 7%.'® The tropics and
subtropical areas are recognised as having
inherited haemoglobin disorders; Iraq in general
and Basrah specifically have a high prevalence of
hemoglobinopathies, particularly sickle cell
anaemia '’; therefore, we formulated this study to
assess the maternal outcome and complications
among pregnant ladies with hemoglobinopathies.
Even though anaemia during pregnancy is an
important predictor of adverse maternal and
neonatal outcomes, previous studies on the
impact of a hemoglobinopathy trait on pregnancy
have yielded conflicting results and inconsistent
conclusions. Regarding the mode of delivery, the
current study found a significant difference
neither with sickle cell trait nor with thalassemia
minor in comparison with control; however, we
found a high occurrence of elective caesarean
sections with thalassemia and a high prevalence
of emergency caesarean sections with sickle cell
trait. Still, we reported that most of the ladies in
both groups had a normal vaginal delivery. Our
findings are consistent with the findings of a
recent multicentric study from Switzerland by
Kasparek et al. (2021), who assessed around 500
pregnant ladies with hemoglobinopathies and
found that there was no variation in the mode of
delivery or the percentage of having caesarean
sections (49.4% vs. 43.6%; p=0.227).1¢
Although there is no significant association
between the urinary tract infection and the
hemoglobinopathies if compared with control,
the study showed a higher risk of UTI among
ladies with sickle cell trait. Our results align with
the systematic review by Jans et al. (2010)'® as
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well as the study of Kemthong et al. (2016), who
found a minimal increase in asymptomatic
bacteriuria. ' Low renal arterial oxygen tension
and abnormal blood flow to the kidneys
distinguish SCD patients. This results in unusual
urinary acidification and the inability to
concentrate urine, which increases the possibility
of urinary tract infections.?’ The current study
found no significant
hemoglobinopathies and increased risk of pre-
eclampsia, placental abruption, antepartum, or
post-partum haemorrhage. However, it is not in
line with Hanprasertpong et al. (2013), who

association between

stated that pre-eclampsia should be considered,
particularly in nulliparous and high BMI
pregnant women with thalassemia trait.>! The
current study found that hemoglobinopathies did
not lead to a significantly increased risk of
abortion, preterm labour, intrauterine growth
restriction (IUGR), or low birth weight; however,
there was a higher risk of abortion among sickle
cell train (10%) as well as an equally higher risk
of preterm delivery among both sickle cell trait
and thalassemia minor in comparison to control.
These findings are consistent with those of
Charoenboon et al. (2016), who discovered that
the prevalence of small for gestational age and
preterm birth tended to be greater in the
thalassemia minor group but had not reached
statistical significance, whereas the prevalence of
low birth weight was significantly higher in the
thalassemia minor group.?? On the other hand,
Kasparek et al. (2021) discovered that patients
with  hemoglobinopathies do not differ
substantially in any other adverse neonatal
outcome; however, they discovered a significant
disparity in the spontaneous abortion rate.'®
Subsequently, the current study did not prove a
significant increase in the rate of neonatal
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admission to intensive care units or a low
APGAR score among pregnant women with
hemoglobinopathies; however, the rate is higher
in comparison with the control. Also, we reported
a significant increase in neonatal deaths among
ladies with sickle cell trait, but fortunately, there
is only one dead newborn, so the statistical
analysis will not be as accurate due to the small
sample size. Our findings are consistent with
Kasparek et al. (2021), who found that
hemoglobinopathies will not increase the risk of
low APGAR score, NICU admission, neonatal
death, or stillbirth; however, they found that those
neonates are at higher risk of fatal acidosis when
compared to controls. '® They claimed that a rise
in foetal acidosis could be attributable to
complications in women with a
hemoglobinopathy trait and, consequently,
placental insufficiency. Regarding BMI, we
found a significantly lower BMI among sickle
and thalassemia patients in comparison with
controls, but the mean is within the normal range
(around 24). Asare et al. (2017) found that people
with sickle disorders have a lower BMI compared
to those without sickle disorders due to a higher
resting metabolic rate, which may be caused by
hypermetabolism, increased hemolysis, red cell
turnover, and cardiac demand. ?* This study also
reported a significantly lower Hb level in patients
with hemoglobinopathies (9.1 g/dl for sickle cell
trait and 9.2 g/dl for thalassemia minor) in
comparison with healthy controls (P = 0.045). We
also reported significantly lower serum ferritin in
both groups in comparison to controls (P =
0.016), but it is within the normal range. These
findings are approximately similar to what
Kasparek et al. (2021) reported, as they found an
Hb level of around 10.6 g/dl, which is slightly
higher than what we reported. Furthermore, they
reported a higher ferritin level (41 pg/l) which is
still within the normal range. 2! Another study by
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Jans et al. (2010) also reported an increased risk
of anaemia among pregnant women with
hemoglobinopathies. '* To sum up, the pregnancy
and neonatal outcome is minimally affected by
the Hemoglobinopathies trait and most of our
findings are in line with the published literature.
To the best of our knowledge and according to
our revision of the published literature, this is the
first study reporting adverse pregnancy and
neonatal outcomes among pregnant ladies in
Basrah with hemoglobinopathies. However, we
faced some limitations, which include the small
sample size to gain power in differentiating rates
of maternal and neonatal adverse outcomes, a
retrospective approach in which several records
contained missing or not perfectly reliable data,
and some recall bias. Also, we were not surveying
for certain complications such as intrahepatic

cholestasis, thromboembolism, and foetal
acidosis.
Conclusion, sickle cell trait and thalassemia

minor increase the risk of poor maternal and fetal
outcomes. Hemoglobinopathies, particularly
sickle cell trait, significantly increase the risk of
gestational diabetes mellitus. and both sickle cell
trait and thalassemia minor are significantly
associated with lower BMI, lower Hb, and lower
serum ferritin levels.
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