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Abstract

Background: Sickle cell disease (SCD) is associated with an increased risk of
medical complications during pregnancy and they constitute a very high-risk
group with associated increased maternal and perinatal morbidity and mor-
tality especially in a low resource setting. Objective: To determine the preg-
nancy outcomes among women with sickle cell disease delivered at Alex Ek-
wueme Federal University Teaching Hospital, Abakaliki. Materials and me-
thods: This was a 7-year retrospective case-control study undertaken from
January 2012 to December 2018 that compared pregnancy outcomes among
women with and without haemoglobinopathy in pregnancy managed at Alex
Ekwueme Federal University Teaching Hospital, Abakaliki (AEFUTHA). The
statistical analysis was done using SPSS version 22. Results: The incidence of
SCD in pregnancy was 6.9 per 1000 deliveries. The age distribution of the
women ranged from 18 to 45 years of age with a mean of 26.4 + 2.4 years. The
incidence of stillbirth was higher in women with HbSS when compared with
HbSC but this difference did not reach statistical significance (P = 0.05). Live
birth rate was higher in women with HbAA genotype when compared with
those with SCD. Caesarean section rate was higher among women with SCD
when compared with control (SS versus AA, P = 0.004; SC versus AA, P <
0.0001). Babies of mothers with HbSS and HbSC have significantly lower
mean birth weight when compared with those of mothers with HbAA (SS
versus AA, P = 0.0007; SC versus AA, P < 0.0001). Similarly maternal geno-
type has a significant effect on other adverse fetal outcomes such as Apgar
scores < 7 at 5 minutes and preterm delivery. Women with SCD had higher
incidence of pregnancy-induced hypertension and preeclampsia when com-
pared with control. Maternal genotypes have no significant effect on other
maternal complications. There was no maternal death in this study. Conclu-
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sion: This study showed that the maternal mortality in SS and SC patients in
pregnancy was not different from those of HbAA women in our hospital, al-
though other maternal and fetal outcomes were still poor among women with
SCD when compared with women without SCD.
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1. Introduction

Sickle cell disease (SCD) is associated with an increased risk of medical compli-
cations during pregnancy and they constitute a very high-risk group with asso-
ciated increased maternal and perinatal morbidity and mortality [1]-[7].

Sickle cell disease is common in the tropics and particularly so among the
black race. The incidence in Nigeria is up to 3% of the population and about
25% may be carriers of haemoglobinopathies [1]. The haemoglobinopathies
commonly encountered in pregnancy in Nigeria are SS or SC [1]. Sickle cell dis-
ease is common in present day obstetric practice because the advances in medi-
cal care have led to more girls having this condition surviving to childbearing
age [2].

Pregnant women with SCD are known to be at high risk of obstetric com-
plications and perinatal mortality as well as sickle cell-related complications
[3]. The maternal and fetal complications include antepartum and postpartum
painful crises, pulmonary complications, anemia, preeclampsia, eclampsia,
premature delivery with associated risks, and intrauterine growth restriction
(IUGR). In addition, pregnant women with SCD are at an increased risk of sickle
cell crisis, urinary tract infections, gestational diabetes, pneumonia, and anemia
[1]-[10].

Studies from developed countries have shown that there is a significant im-
provement in pregnancy outcome and that these women are able to complete
pregnancy successfully if they are given appropriate prenatal care [4]. Unfortu-
nately, no such improvement has yet been observed in sub-Saharan countries,
which have the highest prevalence of SCD and reported rates of maternal mor-
tality exceeding 9% [5] [6] [7] [8] [9]. Lack of adequate management during
pregnancy is thought to be the major factor responsible for the poor maternal
and fetal outcomes among women with SCD in sub-Saharan Africa compared
with developed countries [11].

Currently, there is no Sickle cell clinic dedicated to active management of SCD
during pregnancy in Abakaliki. Examining the possible complications in preg-
nancy associated with SCD may provide insight into the management of SCD
pregnancies and it will help to provide for advocacy for establishment of such
clinic in the different geopolitical zones of the country. The aim of this study was
to identify association between SCD in pregnancy and the occurrence of adverse
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maternal and fetal outcomes at Alex Ekwueme Federal University Teaching
Hospital, Abakaliki, Southeast Nigeria. Determining maternal and perinatal
outcomes among pregnant women with SCD will highlight the reproductive
health burden of SCD on maternal and infant health in Abakaliki, which may

contribute to the basis for reducing the maternal and fetal mortality in our local-

ity.
2. Materials and Method

This was a 7-year retrospective case-control study undertaken from January
2012 to December 2018 at the Alex Ekwueme Federal University Teaching Hos-
pital, Abakaliki, Ebonyi State, Nigeria. Pregnant women with SCD (HbSS or
HbSC genotypes) who received antenatal care and gave birth at the department
of obstetrics and gynecology were compared with pregnancies among women
without hemoglobinopathies (control). The controls were women without hae-
moglobinopathies who matched SCD parturients with regards to age, parity and
gestational age at delivery. The exclusion criteria were multiple pregnancies, in-
complete or unavailable medical records, and presence of co-morbidity such as
human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome
(AIDS). The hospital numbers of the eligible women during the study period
were retrieved from the admission register in the Antenatal ward. Then, the case
notes were retrieved from the Medical Records Department of the hospital using
the hospital numbers. A proforma containing information on the maternal age,
parity, gestational age at delivery and haemoglobin concentration before labour
and 48 hour post delivery was used to extract information from the case notes.
Data regarding pregnancy outcome (miscarriage, stillbirth, live birth, early neo-
natal death), mode of delivery (live birth), outcome of live birth (birthweight,
Apgar score <7 at 5 minutes). In addition, complications such as gestational hyper-
tension (pregnancy-induced hypertension, pre-eclampsia, eclampsia), haemorrhage
(antepartum and postpartum), gestational diabetes, retained placenta, uneventful
pregnancies, sickle cell-related complications (painful crises, acute chest syn-
drome, urinary tract infection) and maternal death were also noted. The approval
for the study was sought for and obtained from the Research and Ethics Commit-
tee of the hospital.

Statistical analysis: The data was entered and analyzed using SPSS Version
22.0 (SPSS Inc., Chicago, IL, USA). Data are presented as mean (standard devia-
tion) or as a percentage with range, as appropriate. The effect of SCD on preg-
nancy was compared using Pearson Chi-square (x°) or one-way analysis of va-
riance where appropriate to determine statistical differences between the groups
of women (SCD and control). Multivariate logistic regression was used to con-

trol for confounding factors. A p-value < 0.05 was considered significant.

3. Results

There were 23,450 deliveries during the study period of which 164 (0.69%) were
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women with SCD. The cases were 98 women with HbSS and 68 with HbSC ge-
notype, whereas the control group was 160 randomly selected women with
HbAA with a complete record to match the SCD group in terms of age, gravidi-
ty, and parity.

Table 1 showed the socio-demographic and obstetrics characteristics of study
participants. The age distribution of the women ranged from 18 to 45 years of
age with a mean of 26.4 + 2.4 years. The majority of the women were between 25
and 34 years of age. There were no significant difference in the mean age of
women with SCD and the control group (P = 0.86). A majority of the HbSS
women (44%) were nulliparas (58%) compared with control group (33.1%), (P <
0.001). However, there was no significant difference in parity among HbSC and
HbAA women. Overall, the mean haemoglobin concentration before labour and
48 hours following delivery were lower among women with SCD when com-
pared with the control group (Mean haemoglobin before labour; HbAA = 10.6 £
2.4 versus HbSS = 8.4 + 0.8 and HbSC = 9.6 £ 1.5; Mean Haemoglobin 48 hours
post-delivery; HbAA = 9.2 + 2.8 versus HbSS = 6.9 + 1.3 and HbSC = 8.2 + 1.8).

The comparison of pregnancy outcomes between SCD women and HbAA
women is shown in Table 2. The incidence of miscarriage was higher among

women with HbSS genotype when compared with other genotypes. Four (4.1%)

Table 1. Characteristics of pregnant women with sickle cell disease (HbSC and HbSS)
and control (HbAA).

Variable HbSS (N=98) HbSC (N=66) HbAA (N = 160)

Age (years)

18-24 28 (28.6) 16 (24.2) 47 (29.4)
25-34 56 (57.1) 33 (50) 78 (48.8)
=35 14 (14.3) 17 (25.8) 35(21.8)
Parity

Nulliparous 44 (44.9) 28 (42.4) 53 (33.1)
Primiparous 35 (35.7) 23 (34.8) 46 (28.8)
Multiparous 19 (19.4) 15 (22.8) 61 (38.1)

Gestational age at delivery

<27 4(4.1) 0(0) 0(0)
28 -30 2(2) 1(1.5) 1(0.6)
31-32 6(6.1) 4(6.1) 5(3.1)
33-34 9(9.2) 6(9.1) 10 (6.3)
35-37 11 (11.2) 14 (21.2) 24 (15)
38 -39 56 (57.1) 34 (51.5) 88 (55)
40 - 42 10 (10.3) 7 (10.6) 32 (20)
Mean haemoglobin concentration

(grdy)

Before labour 84+0.8 9.6 +1.5 10.6 +2.4
48 hour post delivery 69+13 82+1.8 9.2+28
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Table 2. Comparison of pregnancy outcome in sickle cell disease and control (HbAA).

SS versus SC SS versus AA SC versus AA
Variable HbSC HbSS HbAA
X P-value X P-value X P-value
Total pregnancies (n) 66 98 160
Pregnancy outcome, n (%)
Miscarriage 0 (0) 4(4.1) 0 (0) - - - - - -
Stillbirth 6 (9.1) 20 (20.4) 2(1.3) 3.79 0.05 28.6 1.43 8.41 0.004
Live birth 60 (90.9) 74 (75.5) 158 (98.7) 42 0.08 362  <0.0001 8.31 0.003
Early neonatal death 2 3 3 0.05 0.82 0.93 0.34 0.39 0.53
Mode of delivery (live birth)
Vaginal 43 (71.9) 58 (78.4) 145 (91.8) 43.81 0.54 8.26 0.004 14.81 <0.0001
Caesarean section 17 (28.1) 16 (21.6) 13 (8.2)
OQutcome of live birth (n) 60 74 158
Birthweight
Mean + SD 2.9+0.6 23+04 32+0.7 - <0.0001 - 0.0007 - <0.0001
Weight < 2.5 kg, n (%) 24 (40) 10 (13.5) 8(5.1) 12.28 <0.0001 5.03 0.02 42.38 <0.0001
Apgar score < 7 at 5 minutes 8 (13.3) 6(8.1) 14 (8.9) 0.97 0.33 0.03 0.84 0.96 0.33
Gestational age at delivery
Preterm (<37 weeks) 20 (33.3) 21 (21.4) 19 (11.9) 0.38 0.54 9.45 0.002 13.44 <0.0001
Mean + SD 376+14 371x12 38621 - 0.03 - <0.0001 - 0.0008

women had miscarriage among women with HbSS. There were no miscarriages
recorded among women with genotypes HbSC and HbAA. More stillbirths oc-
curred in women with haemoglobinopathy when compared with control group.
The incidence of stillbirth was higher in women with HbSS when compared with
HbSC but this difference did not reach statistical significance (P = 0.05). Live
birth rate was higher in women with HbAA genotype when compared with those
with heamoglobinopathy. There was no significant different in live birth rate
among women with HbSS and HbSC (P = 0.08). Mode of delivery differ signifi-
cantly between women with sickle cell haemoglobinopathy when compared with
control (SS versus AA, P = 0.004; SC versus AA, P < 0.0001). There was no sig-
nificant difference in the mode of delivery when parturients with HbSS were
compare with women with HbSC (P = 0.54). Maternal genotype has a significant
effect on the mean fetal birth weight. Babies of mothers with HbSS and HbSC
have significantly lower mean birth weight when compared with those of moth-
ers with HbAA (SS versus AA, P = 0.0007; SC versus AA, P < 0.0001). Also the
birth weight of babies born to women with HbSS was significantly lower than
those of babies born to mothers with HbSC (P < 0.0001). Similarly maternal ge-
notype has a significant effect on other adverse fetal outcomes such as Apgar
scores < 7 at 5 minutes and preterm delivery.

Table 3 shows comparison of complications during pregnancy in the three

genotypes. There were significant genotype differences in pregnancy-induced
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Table 3. Comparison of pregnancy-associated complications in sickle cell disease and control.

Variable

Total pregnancies (n)

Gestational hypertension

Pregnancy-induced hypertension

Pre-eclampsia
Eclampsia
Haemorrhage
Antepartum
Postpartum
Gestational diabetes
Retained placenta
Uneventful pregnancies
Sickle cell-related complications
Painful crises
Acute chest syndrome
Urinary tract infection

Maternal death

SS versus SC SS versus AA SC versus AA
HbSC HbSS HbAA

X2 P-value X P-value X P-value
66 98 160
9 10 6 0.45 0.50 4.35 0.04 7.37 0.007
14 20 10 0.02 0.89 11.86 0.0005 11.02 0.001
0 1 0 - - - - - -
3 3 2 0.25 0.62 1.05 0.31 2.35 0.13
5 7 6 0.01 0.92 1.46 0.23 1.48 0.22
0 3 2 2.06 0.15 1.05 0.31 0.83 0.36
0 1 0 - - - - - -
41 34 144 11.95 0.0005 86.89 <0.0001 22.61 <0.0001
10 29 0 4.54 0.03
6 12 0 0.40 0.53
12 14 0 0.45 0.50
0 0 0

hypertension and pre-eclampsia. Women with haemoglobinopathies have higher
incidence of pregnancy-induced hypertension and preeclampsia when compared
with control. No SC and AA pregnancies manifested eclampsia compared with
one SS. Maternal genotypes have no significant effect on other maternal compli-
cations. There was no difference on the incidence of sickle-related clinical events
during pregnancy in SC mothers compared SS mothers. This study did not

record any maternal death.

4. Discussion

The incidence of SCD in pregnancy varies significantly in different parts of the
world. The incidence of SCD in pregnancy in this study was 6.9 per 1000 delive-
ries. This finding was similar to an incidence of 8.7 per 1000 deliveries in Benin,
Nigeria [10]. This is higher than reported incidence of 0.95 per 1000 deliveries in
Tanzania [11]. Nigeria has a high prevalence of SCD although population data is
not available. Data about the incidence of pregnancies in women with SCD are
mostly institutional.

It is well established that women with SCD are at increased risk of maternal
and fetal complications during pregnancy when compared with healthy women
[12] [13] [14] [15] [16]. Studies in low income countries have reported maternal
mortality rate of 7% - 12% among women with SCD in pregnancy, reflecting li-
mited services and inadequate antenatal care [13]. We report for the first time

the outcome of pregnant women with SCD delivering at the Alex Ekwueme
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Federal University Teaching Hospital Abakaliki and compare these outcomes
with a comparison group of women with no hemoglobinopathies. Unlike other
studies in developing countries, this study indicates that there is significant im-
provement in the outcome of women with SCD compared with women without
hemoglobinopathies. The SCD mortality rate was 0% of all maternal mortality,
which is different from what has been observed in other studies in Africa sug-
gesting that advances in care for patients with SCD have led to improvement in
the outcome for women with SCD in pregnancy although other maternal and
perinatal outcomes were worse when compared with women with genotype AA.

Pregnancy has been shown to exacerbate sickle cell crises and increase the rate
of hospitalization. Recent study indicates that sickle cell crisis occurred in over
50% of the pregnant women with SCD [14]. However, sickle cell crises were ob-
served in 15% of women with HbSC and 30% of those with HbSS in this study,
which is consistent with studies conducted in the United States and Ghana [15]
[16]. Similarly, the incidence of sickle cell related complication such acute chest
syndrome and urinary tract infection were commoner among pregnant women
with HbSS when compared with those with HbSC.

The HbSS women were at a greater risk of being anemic when compared with
those with HbSC. Anemia is one of the major complications of sickle cell disease
and may be caused by hemolysis or trapping of the red blood cells in the spleen
[16]. Anemia in pregnancy has been found to be associated with increased risk
for preterm premature rupture of membranes, spontaneous preterm labor, pre-
term delivery, poor intrauterine growth, and low birth weight infants, which in
turn results in higher perinatal morbidity and mortality, and a higher infant
mortality rate [16].

The caesarean section was more likely to be performed for pregnant women
with SCD than for the comparison group. The caesarean is likely to be elective
more often in SCD because of fetal compromise and previous history. Closer fet-
al monitoring and a lower threshold for tolerating abnormal fetal heart rate pat-
terns, may also contribute to this trend. The caesarean section may also be per-
formed as a result of fetal distress, failure of labor to progress, or discretionary
repeated need for surgery. However, because of the retrospective nature of this
study, differences between elective and emergency caesarean section could not
be established.

Overall, pregnancy outcome was worse in women with SCD when compared
with those without haemoglobinopathy. However, the findings of this study
suggest that pregnancy complications were less in SC disease than in SS disease.
This finding was consistent with reports from several studies [1]-[16]. Gesta-
tional age at delivery, mode of delivery, live birth rate, and birthweight in SCD
pregnancies showed significant difference to AA controls. The outcomes of preg-
nancy were worse among women with HbSS when compared with HbSC and
HbAA. The better pregnancy outcome in women with HbSC is consistent with

the behaviour of the SC genotype, which is often mild and may not be diagnosed
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until later in adult life. Although HbSC women had better pregnancy outcome,
this study shows that the incidence of sickle cell-related complications did not
differ among women with genotype SS and SC. Therefore, it is not yet possible
to predict those SC patients who will develop severe complications in pregnancy
and it is a good practice to monitor all pregnancies in SCD closely with delivery

in hospital.

5. Conclusion

In conclusion, this study showed that the maternal mortality in SS and SC pa-
tients in pregnancy is not different from those of HbAA women in our hospital,
although other maternal and fetal outcomes were still poor when compared with
women without SCD. Therefore, preconceptional care and adequate antenatal
and postnatal management by a multidisciplinary team and establishment of
sickle cell clinic for SCD in pregnancy will help to further improve pregnancy

outcome among these women in our facility.

Limitations

This study has some limitations. Firstly, this is hospital-based study which in-
cludes only women that were managed in the hospital but many women deliver
in rural areas without reaching health facility so community-based studies are a
better tool. Secondly, due to lack of follow up after discharge, the data on neo-
natal morbidity and mortality as well as maternal outcome for the rest of the
puerperium were not available for analysis and finally retrospective nature of

study limits its validity.
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