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Abstract

Background: The incidence of sickle cell anemia (SCA) is pre-
dominantly high in the fribal population in Gujarat (India).
Women with SCA develop complications during pregnancy.

Aim: To compare maternal complications observed during
perinatal course in pregnant women with SCA and outcomes
in neonates born fo them

Materials and Methods: This prospective, observational study
was conducted at a tertiary care institutional hospital from
February to August 2017. The study enrolled 150 pregnant
women: 75 each in the study and control groups. Pregnant
women, belonging to various tribal communities, who tested
positive in sickle solubility test were included in the study group.
From the same communities, pregnant women who tested
negative in sickle solubility test were included in the control
group. Maternal and neonatal data from the beginning of the
study till discharge were entered in a predesigned proforma.
These data were statistically analyzed.

Results: We found that during perinatal period, the difference
between packed cell volume requirement and other antena-
tal complications was significant between the 2 groups. There
were no significant differences in the neonatal outcomes and
overall well-being of neonates in both the groups. However,
the neonates born fo women in the study group had a longer
NICU stay compared with those born to women in the control

group.
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Conclusion: Based on our observations, providing appropriate
antenatal and intranatal care to pregnant women with SCA
will help avoid perinatal complications and outcomes in their

neonates.

Key Words: Sickle cell disease, sickle cell trait, perinatal out-
come, neonatal outcome, fribal women, antenatal complica-
fions, NICU stay

Introduction

Majority of the population in tribal communities,
such as Dhodhia, Dubla, Gavit, Chaudhary, Tadvi,
Rathod, Kolcha, and Bariya, found in Gujarat (India)
is highly prone to sickle cell anemia (SCA). As SCA is
a genetic disease, a high prevalence of this genetic vari-
ant is observed in the tribal population. Approximately
30% of those with SCA die before they reach adule
hood (14 years) and the rest die by the age of 50 years.'
According to a survey conducted by the Indian Council
of Medical Research in 2015, the prevalence of the
sickle hemoglobin (HbS) gene in the tribal population
of Gujarat is 5% to 34%.” This condition is hereditary,
and the defective gene leads to the production of HbS.
The HbS gene tends to polymerize upon desaturation,
which results in the formation of sickle-shaped RBCs
that cause vaso-occlusion and hemolysis.*> Women
with SCA are considered to have high-risk pregnan-
cies due to poor perinatal outcomes.® Neonates born to
pregnant women with SCA require special attention, as
chances of low birth weight and prematurity are high
due to uteroplacental insufhiciency.”” If outcomes and
morbidities in neonates born to pregnant women with
SCA are known, screening can be done in the early
neonatal period so that treatment can be started
immediately to avoid complications in the later stage

of life.*
Aim
This study was conducted to

* evaluate the risk factors in women with SCA that
can lead to perinatal complications and poor out-
comes in neonates born to them and compare with
that of the control group.

* analyze the conditions, provide appropriate care,
and take measures to circumvent the risk, espe-
cially in high-risk mother—neonate pairs.

Materials and Methods
Study design

This prospective, observational study was conducted for
6 months (from February to August 2017) at a level 3
NICU attached to the labor room in Sir Sayajirao
Gackwad (SSG) Hospital (Vadodara, Gujarat, India).
The study was approved by the hospital’s Institutional
Ethics Committee on Human Research.

The study enrolled 150 mothers belonging to different
tribal communities (75 in the study group and 75 in the
control group) after obtaining their written consent.

Inclusion criteria

For the study group: Pregnant women with SCA
(both sickle cell disease [SCD] and sickle cell trait
[SCT]) and neonates born to them, from different
tribal communities

For the control group: Pregnant women without SCA
and neonates born to them, belonging to the same tribal
communities as that of the women in the study group

Study procedure

Pregnant women in both the groups were compared
for various maternal parameters such as age, residential
area, antenatal care (ANC), supplements taken, hemo-
globin, packed cell volume (PCV) requirement, and
other peripartum complications that can affect perina-
tal outcomes.
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Outcomes such as birth weight, maturity, NICU stay,
and other morbidities such as asphyxia, respiratory dis-
tress syndrome, sepsis, and jaundice were compared
between neonates born to women in the study and con-
trol groups. The outcomes were also compared between
neonates born to women with SCD and SCT.

Results

SSG Hospital is a tertiary care hospital and referral
center located at Vadodara (Gujarat, India). Patients
from nearby districts such as Panchmahal, Dahod, and
Chhota Udaipur are referred to this center. During
our 6-month study, 2964 deliveries were conducted.
Average deliveries per month were 495. Of the 2964
pregnant women, 82 had SCA, of which 75 were
enrolled in the study group based on the inclusion crite-
ria. Of these 75 women, 60 had SCT and 15 had SCD
(Figure 1, Table 1).

In our study, 10 maternal parameters (ie, maternal age,
ANC received or not, number of ANC visits, obstetric
history, history of abortion, maternal weight, maternal
Hb level, PCV requirements, type of delivery, and com-
plications in the antenatal period) that can affect peri-
natal outcomes were compared between the study and
control groups. Both the groups were comparable in

Total deliveries over 6 months =
2964
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Figure 1. Categorization of Participants in the Study
and Control Groups and Outcomes of Their Neonates
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Table 1. Comparison of Maternal Parameters
Between the Study and Control Groups
Average | Average
Parameter Range (Study | (Control | P Value
Group) | Group)
Matemal Age, y 20-35 | 2394 | 2476 | 5183 (not
significant)
Number of ANC Visits 0-5 39 341 . 005
(significant)
Anganwadi 3 14
- Tertiary 0019
Location of ANC S
care 24 17 (significant)
centers
Obstetric History 0-5 16 | 19 | S412(not
significant)
History of Abortion 02 | ot | o | SH2(not
significant)
Maternal Weight
at the Time of <400 | yge | a7y | A3 (00t
: > 60 significant)
Conception, kg
Maternal Hb Level
During the Peripartum | <7to>10 | 8.17 8.5 214? i
Period, g/dL e
PCV Requirement 1 unit 11 3
During the Perinatal . < '9001
Period > 2 units 14 1 (SIQmﬂcant)
Other Complications Present 40 22 < 0001
During the Antenatal o
Period Absent 35 53 | (significant)
. . .0911 (not
Type of Delivery Vaginal 51 61 significant)
ANC, antenatal care; PCV, packed cell volume.

terms of age, ANC received, weight, and obstetric his-
tory. During the antenatal period, the pregnant women
in the study group were counseled regarding lowering
their threshold for secking medical care. The difference
between PCV requirement and other antenatal compli-
cations was significant between the groups.

In the control group, only 1% of the pregnant women
had received ANC > 5 times, while in the study group,
10.67% of the pregnant women had received ANC as
shown in Table 2. Further, 26.67% of the pregnant
women with SCD had received ANC > 5 times. As the
pregnant women in the study group were counseled
about their sickling status and its effect on pregnancy,
they took appropriate care during the antenatal period,
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Table 2. Categorization of Number of ANC Visits
Cgﬁ) SCTn(?%)GO), SCDn(?%) 15), Studny(g)r)oup, Control, n (%)
0 1(1.67) 1(6.67) 2 (2.67) 4 (5.33)
1 2(3.33) 0(0) 2(2.67) 8 (10.67)
2 8 (13.33) 1(6.67) 9(12) 12 (16)
3 9(15) 4 (26.67) 13 (17.33) 19 (25.3)
4 15 (25) 4 (26.67) 19 (25.33) 23 (30.67)
5 21 (35) 1(6.67) 22 (29.33) 8(10.67)
>5 4 (6.67) 4 (26.67) 8 (10.67) 1(1.33)

Significance level Significance level

P =.00945 (s) P =.0058 (s)

ANC, antenatal care; SCD, sickle cell disease; SCT, sickle cell trait.

which reflected in their perinatal outcome. As the preg-
nant women in the study group were educated about
their condition and associated complications, the pro-
portion of the women who sought ANC was high. The
pregnant women with SCT and SCD were monitored
for their Hb level and end-organ damage. Also, they
were given early transfusions, if required, and continu-
ous folic acid supplementation."

As the pregnant women in the study group sought
ANC, complications such as oligohydramnios, eclamp-
sia, and severe anemia could be prevented. Hence, the
number of neonates with prematurity, intrauterine
growth restriction, and low birth weight were not sig-
nificantly higher in the study group compared with
those in the control group.

In the study group, 17.8% of the pregnant women
received ANC from private hospitals, and 32.87%
received ANC from tertiary care hospitals. In the con-
trol group, only 23.8% of the pregnant women received
ANC. Of the 23.8% of pregnant women, 18.6%
received ANC at anganwadis (mother and child care
centers in rural areas in India), and the remaining
received ANC from tertiary care hospitals.

In the study group, 4.1% of the 32.87% pregnant
women with SCA visited an anganwadi for ANC, but
in the control group, 19.18% received ANC from an
anganwadi.

This suggests that counseling about complications that
occur because of SCA during pregnancy encouraged

the pregnant women to approach a proper health care
setup for ANC and avoid perinatal complications

(P <.05).

Perinatal outcomes

In the control group, 4% of the pregnant women gave
birth to stillborns. While in the study group, 13.33% of
the pregnant women with SCD and 3.33% with SCT
gave birth to stillborns (Figure 2).

In the study group, 5.30% of the neonates born to
women with SCA died during the neonatal period. In
the control group, 5.33% of neonates died during the
neonatal period.

Neonatal outcomes

In the study group, 62.67% were full-term neonates,
and in the control group, 69.33% were full-term neo-
nates. But these data were not statistically significant.
In the SCT and SCD subgroups, 11.67% and 6.67%
of the neonates were born at < 34 weeks of gestation,
respectively. The difference between SCT and SCD

groups was not significant.

A W Siillborn
Live birth

0 0
5-33% 4% B Died in the neonatal period

90.67%

B m Stillborn
Live birth

.30% .30%
. 530 5307 B Died in the neonatal period

89.40%

Figure 2. Stillbirths in the (A) Control Group and (B)
Study Group
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In the study group, of the neonates born to women with
SCA, none was large for gestational age. The incidence
of small for gestational age was 8% in the control group
and 14% in the study group, and the difference was not
significant.

In the control group, 6.67% of the neonates were of
very low birth weight, whereas in the study group,
9.3% of the neonates were of very low birth weight.
The incidence of low birth weight was 73.33% in the
SCD subgroup and 53.33% in SCT subgroup. In the
study group, 43.97% of the women with SCA gave
birth to neonates weighting more than 2.5 kg, whereas
it was 48% in the control group. The difference in birth
weight values was not statistically significant.

In the control group, only 6.67% of the neonates
required NICU admission for comorbidities, but in
the study group, 28% required NICU admission, where
the difference was statistically significant (P < .05).
From both the groups, the neonates with sepsis, jaun-
dice, asphyxia, and low birth weight were admitted to
the NICU. The average duration of NICU stay was
4.6 days for the neonates from the study group, but
these neonates did not have any other comorbidities
as with the neonates of the control group. However, in
the study group, 40% of the neonates born to women
with SCD required NICU admission, whereas 25% of
the neonates born to women with SCT required NICU
admission; this difference was not statistically signifi-
cant (Figure 3).

SCT (n = 60) SCD (n=15) M Control

100 93.33%
90
80 - 75%
70
0,
£ 60 o0
g 5
1] 0 -
§ 40%
z 40 4
30 - 25%
20
10 6.67%
0 I
Yes No

Neonates Requiring NICU Admission

Figure 3. Comparison of Requirement of NICU
Admission Between SCD and SCT Subgroups
SCD, sickle cell disease; SCT, sickle cell trait.
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Conclusions
* 'The pregnant women who took proper ANC did

not have any complication in the perinatal period,
as observed in the control group.

* The neonates who were born to women who
received counseling and appropriate ANC were as
healthy as those in the control group.

* SCA can complicate pregnancies. Such high-risk
pregnancies require proper ANC, as pregnant
women with SCA are prone to develop maternal
complications such as severe anemia, eclampsia,
pre-eclampsia, and oligohydramnios.

* Pregnant women who are at a high risk should
be given proper counseling and appropriate care
to avoid serious neonatal outcomes. Primary care
practitioners must refer such pregnant women to a
tertiary care center at the earliest.

* PCV requirement due to uncompensated severe
anemia is high during peripartum period in preg-
nant women with both SCD and SCT. So, intra-
natal and postnatal services should be provided at
facilities where blood can be quickly arranged.
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