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ABSTRACT

اللاتي  الحوامل  النساء  في  الجنين  نتائج  من  لتحقق  الأهداف:  
هذه  تأثير  وتحليل   )SCD( المنجلي  الدم  فقر  مرض  من  يعانين 

المتغيرات الأساسية على تلك النتائج. 

الطريقة:  دراسة استعادية على مدى 5 سنوات خلال الفترة من 
)يونيو 2006م إلى أغسطس 2011م( في جامعة السلطان قابوس، 
والتأثيرات  النتائج  في  بحثت  عمان  سلطة  مسقط،  مستشفى 
لدى الجنين عند الحوامل المصابات ب SCD وتحليل أثر المتغيرات 
بمرض  مصابات  حوامل  نساء   68 النتائج.  تلك  على  الأساسية 
SCD تم تضمينها في الدراسة. تم استخدام الانحدار اللوجستي 
على  الأساسية  المتغيرات  تأثير  وضبط  لتقدير  المتغيرات  متعدد 

المضاعفات على الجنين. 

النتائج:  كان متوسط عمر الأم30 سنة3.8±. وكان متوسط عمر 
الحمل عند الولادة 37 أسبوعا 1.88. في الدراسة 62 من المريضات 
الهيموغلوبين  متوسط  أن  وجد  الوراثي.   SS بالنوع  مصابات 
الأولي 9.5 غ / دل )SD 1.1، ومجموعة 7.2 - 11.9(. كان 
متوسط الهيموجلوبين )F 10.2 SD 6.6، ومجموعة 0.7-29(. 
لوحظ أن 11 حالة )%16.2( عانت من تقييد النمو داخل الرحم 
)%95 فاصل الثقة CI 25.2-7.2(، في حين أن 19 حالة عانت 
CI:38.9-17.0.( وجد   95% من الضائقة الجنينية )27.9%، 
 CI:  95%  ،32%( حالة   22 في  الولادة  عند  الوزن  انخفاض 
20.9-43.8( مع وزن بمتوسط 2.6 كلغ )SD 0.47، ومجموعة 
الانحدار  المواليد. على  وفيات  اثنين من  هناك  3.9-1.2(. كان 
لم  الجنين،  نتائج  من  مركب  لمزيج  المتغيرات  متعدد  اللوجستي 

يكن أيا من هذه المتغيرات ذات دلالة إحصائية. 

مع  الحوامل  النساء  عند  للجنين  السلبية  النتائج  إن  الخاتمة:  
SCD مرتفعة مقارنة بالحوامل الغير مصابات بالمرض. ليس هناك 
مقابل  الوراثي   SCD، SS بين  الجنين  نتائج  في  كبير  اختلاف 

الآخرين.

Objective: To investigate fetal outcomes in pregnant 
women with sickle cell disease (SCD), and to analyze 
the impact of baseline variables on those outcomes.

Methods: This is a retrospective cohort study 
carried out over 5 years (June 2006 to August 
2011) investigating fetal outcomes at Sultan 
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Qaboos University Hospital, Muscat, Oman. Sixty-
eight consecutive pregnant women with SCD 
(62 women with hemoglobin sickle cell anemia 
[SS] genotype) were included and analyzed in the 
study. Multivariable logistic regression was used to 
estimate the impact of baseline variables on major 
fetal complications (intrauterine growth restriction, 
intrauterine fetal death, and low birth weight babies, 
perinatal mortality, and admission to the neonatal 
unit). 

Results:  The mean maternal age was 30 years ±3.8. 
Mean gestational age at delivery was 37 weeks ±1.8. 
The initial mean hemoglobin was 9.5 g/dl (standard 
deviation [SD] 1.1, range 7.2-11.9). The mean 
baseline hemoglobin F was 10.2 (SD 6.6, range 0.7-
29). There were 11 cases (16.2%) of intrauterine 
growth restriction (95% confidence interval [CI]: 
7.2-25.2), and 19 cases of fetal distress (27.9%; 95% 
CI: 17.0-38.9). Low birth weight was seen in 22 cases 
(32.4%, 95% CI: 20.9-43.8) with a mean weight 
of 2.6 Kg (SD: 0.47, range 1.2-3.9). There were 2 
neonatal deaths. On multivariate logistic regression 
for a composite of fetal outcomes, none of those 
variables were of statistical significance.

Conclusion: The adverse fetal outcomes in pregnant 
women with SCD are high compared with the general 
population. There is no significant difference in fetal 
outcome between SCD, SS genotype versus others.
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Sickle cell disease (SCD) is an inherited 
hemoglobinopathy with multiple complications 

affecting both the mother and the fetus.1,2 Major 
complications on the fetus include spontaneous 
miscarriage, intrauterine growth restriction (IUGR), 
increased rate of intrauterine fetal death (IUFD), 
and low birth weight babies (LBW).3-6 Previous fetal 
outcome in a previous pregnancy may affect fetal 
outcome in a current pregnancy in women with SCD. 
The most important fetal factors include previous 
miscarriage, and previous IUFD.7,8 Reviewing the 
literature, a retrospective study9 involving 58 women 
with SCD found that there was a high occurrence of 
preterm labor (45% and 20%), and cesarean sections 
(52.6% and 37.1%) in hemoglobin sickle cell anemia 
(Hb SS) and SCD in general. The mean gestational 
age at delivery was 35.5±4.3 in the Hb SS group, and 
37.0±3.7 weeks in the SCD group, and the mean 
birth weight was 2443±926 g in the Hb SS group, and 
2997±807 g in the SCD group (p<0.05). There were 
2 intrauterine fetal deaths, and one neonatal death in 
the Hb SS group, and one neonatal death in the SCD 
group. The perinatal mortality was 10.5% in the Hb SS 
group, and 2.9% in the SCD group. Another study10 

included 128 women with SCD (95 with SS phenotype 
and 33 with SC phenotype), and 128 in women with 
AA phenotype. The SCD patients compared with those 
without SCD resulted in 2 perinatal deaths (2.1% 
versus 0%), preterm delivery (15.8% versus 6.2%), 
birth weight <10th percentile (13.7% versus 3.9%), 
and cesarean delivery (73.6% versus 26.4%). 

These studies highlighted fetal outcomes in 
pregnant women with SCD. Reviewing the literature 
and searching the PubMed database, there is a scarcity 
of data on fetal outcomes in Omani women with 
SCD. Therefore, in this study, the main objective is 
to investigate fetal outcomes in pregnant women with 
SCD who attended and delivered at Sultan Qaboos 
University Hospital (SQUH) over a 5-year period. The 
secondary objective is to analyze the impact of baseline 
variables on those outcomes.

Methods. Data collection. Data were collected 
retrospectively on 71 consecutive pregnant women with 
SCD who attended the high-risk clinic and delivered at 
SQUH, Muscat, Oman between June 2006 and August 
2011. Sixty-eight women were included in the study, 
while 3 women were excluded; one delivered at another 
hospital, and 2 patients had incomplete information. 
Ethics approval was obtained from the College 
of Medicine and Health Sciences Research Ethics 

Committee. Data were collected on different baseline 
variables including age, gravidity, parity, gestational age 
at delivery, baseline hematological parameters, history of 
splenectomy and cholecystectomy, previous pregnancy 
outcomes including IUGR, preterm labor, prematurity, 
IUFD, miscarriage, and LBW babies. Information was 
gathered on IUGR, fetal distress, operative vaginal 
deliveries, cesarean sections, LBW babies, stillbirth, 
admission to neonatal intensive care unit and perinatal 
mortality.

Definitions. Miscarriage was defined as loss of 
pregnancy prior to 20 weeks of gestation.11 Intrauterine 
fetal death was defined as death of the fetus after 20 weeks 
gestation.11 Intrauterine growth restriction was defined 
as a fetus whose estimated weight was below the 10th 
percentile for its gestational age, and whose abdominal 
circumference was below the 5th percentile.11 Preterm 
labor was defined as delivery before 37 completed weeks 
of gestation.11 Low birth weight was defined as a weight 
of less than 2500 grams irrespective of gestational age.11 
Stillbirth was defined as a baby born with no signs of 
life at or after 20 weeks of gestation.11 Fetal distress 
was defined as abnormal fetal heart tracing as recorded 
by a cardiotocography machine.11 Perinatal mortality 
was defined as fetal or neonatal death occurring at 
20 completed weeks of gestational age and or up to 7 
completed days after birth.11 

Statistical analysis. We presented categorical 
variables as proportion, discrete variables as median with 
interquartile ranges (IQR), and continuous variables as 
means with standard deviation (SD). We presented the 
complications as proportions with the 95% confidence 
intervals (CI). Given the small sample size, we used 
a composite end point of major fetal complications. 
Major fetal complications outcome was defined as 
development of any of these fetal complications; 
IUGR, LBW, perinatal mortality, or admission to the 
neonatal intensive care unit. Development of any of 
these complications was counted as an event in major 
fetal outcome composite endpoint regardless of the 
occurrence of other outcomes. We used multivariable 
logistic regression to estimate and adjust the impact of 
baseline variables on major fetal complications (outcome 
variable was the composite endpoint of major fetal 
complications). We attempted to estimate and adjust for 
the impact of predefined baseline characteristics (age, 
parity, Hb F level, history of splenectomy, and previous 
cesarean section) using multivariable logistic regression 
with alpha error of 0.05. We used Stata Statistical 
Software, Release 11 (StataCorp LP 2009, College 
Station, TX, USA) for all descriptive and analytical tests 
used in this study.
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Results. Maternal characteristics. We analyzed 
68 pregnant women. The mean age was 30 years. 
Sixty-two women had the SS genotype, and 6 had 
other genotypes. The initial mean hemoglobin was 9.5 
g/dl. The mean baseline fetal hemoglobin F was 10.2, 
while the mean hemoglobin S was 71.0%. None of the 
women were on hydroxyurea during pregnancy, but 8 
were on hydroxyurea prior to pregnancy (Table 1).

Maternal obstetric characteristics. The median 
gravidity was 2, with an IQR of 1-3, and a range 1-6. 
Twelve women had prior cesarean section. Only one had 
previous preterm labor; none had previous premature 
babies. Five women had previous IUFD, and no IUGR 
was reported previously (Table 2).

Fetal and neonatal outcomes. The mean gestational 
age was 37 weeks (SD 1.8, range 32-41). Eleven cases 
of IUGR were noted. Nineteen had fetal distress. Five 
women required operative vaginal delivery while 29 
required delivery by cesarean section out of which 5 cases 
were elective cesarean sections, and 24 were emergency 
cesarean sections. A mean birth weight of 2.6 Kg was 
observed in the study.  Low birth weight was seen in 22 
cases. There were 2 stillbirths. Sixteen newborn babies 
required admission to the neonatal intensive unit, and 
there were 2 perinatal deaths (Table 3).

Baseline variables and fetal and neonatal 
complications. Using the multivariable logistic 

Table 1 - Baseline variables in pregnant patients with sickle cell disease 
included in a study at Sultan Qaboos University Hospital, 
Muscat, Oman. 

Baseline characteristics Estimate

Age (years)
  Mean ± SD 
  Range

   30 ± 3.8
22-40

Phenotype
  SS (sickle cell anemia)
  Others
     SB thal (sickle cell beta thalassemia) 
     SC (sickle cell C disease) 
     SD (sickle cell D disease)

62
  6
  3
  2
  1

Initial hemoglobin (g/dl)
  Mean ± SD
  Range

  9.5 ± 1.1
7.2-11.9

Fetal hemoglobin level (%)
  Mean ± SD
  Range

10.2 ± 6.6
(0.7-29)

Sickle hemoglobin level (%)
  Mean ± SD
  Range

  71.0 ± 17.8
19.1-90.9

Hydroxyurea (prior to pregnancy)   8

Splenectomy   5

Cholecystectomy   8

Table 2 - Maternal obstetric characteristics in pregnant patients 
with sickle cell disease included in a study at Sultan 
Qaboos University Hospital, Muscat, Oman.

Obstetric characteristics Estimate

Parity
  Median
  Range
  IQR

1
0-5
0-1

Gravidity
  Median
  Range
  IQR

2
1-6
1-3

Miscarriage
  Median
  Range
  IQR

0
0-3
0-0

Previous cesarean section 12
Previous preterm labor   1
Previous premature babies   0
Previous intrauterine fetal death   5
Previous intrauterine growth restricted fetus   0

IQR - interquartile range

Table 3 - Maternal obstetric characteristics in pregnant patients with 
sickle cell disease included in a study at Sultan Qaboos 
University Hospital, Muscat, Oman.

Fetal/neonatal complications Estimate

Intrauterine growth restriction 11 (16.2%, 95% CI: 7.2-25.2)

Fetal distress 19 (27.9%, 95% CI: 17.0-38.9)

Operative vaginal deliveries 5 (7.4%, 95% CI: 1.0-13.7)

Cesarean section
  Elective
  Emergency

29
5 (7.4%, 95% CI: 1.0-13.7)

24 (35.3%, 95% CI: 23.6-46.9)

Low birth weight  22 (32.4%, 95% CI: 20.9- 43.8)

Birth weight (Kg)
  Mean ± SD
  Range

2.6 ± 0.47
1.2-3.9

Stillbirth   2 (2.9%, 95% CI: 0.0-7.1)

Admission to neonatal ICU 16 (23.5%, 95% CI: 13.2-33.9)

Perinatal mortality 2 (2.9%, 95% CI: 0.0-7.1)

 CI - confidence interval, ICU - intensive care unit

regression for the composite on fetal/neonatal 
complications (IUGR, low birth weight, perinatal 
mortality, and admission to neonatal units), the 
following baseline variables were included: age, parity, 
phenotype, hemoglobin F level, and splenectomy prior 
to pregnancy. The odds ratio and the p-values were 
obtained. The odds ratio for age was 0.998, for parity 
0.635, for Hb F level 0.961, previous splenectomy 
2.014, previous cesarean section 1.218, and number 
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of admissions 0.953. The p-values ranged from 
0.096-0.985 with 95% CI: 0.76-14.8. On multivariate 
logistic regression for a composite of fetal outcomes, 
none of the variables were of statistical significance.

Discussion. The study included 68 women with 
SCD of different genotypes. There were more patients 
with SCD of the SS genotype (62 patients) compared 
with other genotypes (only 6 patients) owing to the 
genetic predisposition of the disease in Oman. The 
SS genotype usually has a severe disease course and is 
associated with higher fetal complications compared 
with the other genotypes, which usually have a better 
outcome. Therefore, the fetal complications reported in 
the study are mainly for SCD of the SS genotype.

The results of our study showed high hemoglobin 
F levels. This is explained by the fact that these levels 
were prior to pregnancy as reviewed from the patient’s 
laboratory investigations. Also, most patients would 
have been on hydroxyurea prior to pregnancy, which 
increases Hb F levels. This is supported by a study 
conducted in Oman,12 which found that the mean Hb 
F level in patients with SCD after hydroxyurea was 
17.16%.12 Lastly, the haplotype in Oman is mild with 
high Hb F levels.12 The current study showed a wide 
range for Hb S levels, the lowest being 19.1%, and the 
highest being 90.9%. Most of these patients were being 
transfused during pregnancy, and that might be the 
reason for the very low level of Hb S.

We noted IUGR in 16% of cases. This was 
unexpectedly high compared with previous studies. 
One study in Niger reported 14.3% cases of IUGR 
(n=42 patients),13 and another study in Bahrain 
reported 10% of cases (n=31 patients).14 The cesarean 
section rate in the study was 42%, which is comparable 
to rates reported by earlier studies (14-48%).8,14-22 
However, one study showed cesarean sections were 
carried out on 73.6% of patients.9 Low birth weight 
complicated 32% of delivered babies. Previous reports 
regarding LBW babies ranged from 13.7-42%.8,14-22 
Twenty-four percent of newborns were admitted to the 
neonatal intensive care unit. The most common causes 
of admission were prematurity and LBW. There were 2 
perinatal deaths (2.9%) reported in this study, which 
is similar to previous reports. Most studies reported 
perinatal deaths from 2.1-4.4% with different sample 
sizes.8,14-22 Only 2 reports showed high percentages of 
9.5%9 and 9.8%,14 but both had a small sample size. 
Our study had only 2 stillbirths with a rate of 3%. This 
is comparable to results reported in the literature with a 
similar sample size.8,14-22

The following variables were studied to predict 
their effects on fetal outcomes: age, parity, phenotype, 
hemoglobin F level, and splenectomy prior to pregnancy, 
but none of them showed influence on the fetal outcome. 
This result is consistent with earlier reports. One report 
showed that there was no association between maternal 
hematological state and fetal outcome.17 Another report 
showed that there was no relationship between maternal 
age, parity, hematological features, and LBW.20

This study had the following limitations. It was a 
retrospective study, it involved a small sample size, and 
was conducted in a single institute. Given the small 
sample size, the lack of demonstrating an impact for the 
baseline variables is likely due to the low power of the 
study to detect this rather than true lack of impact. The 
strength of this study might be attributed to the scarcity 
of reports addressing fetal outcomes in Omani women 
with SCD, and the impact of different variables on 
that outcome. In the future, more prospective studies 
are recommended with a larger sample size involving 
multiple institutions to obtain a proper estimate of fetal 
and neonatal complications in women with SCD, and 
to determine different risk factors.

In conclusion, our study showed that the adverse 
fetal outcomes in pregnant women with SCD are high 
compared with the general population, despite the fact 
that they are being followed in a tertiary care center 
with high-risk obstetric care along with specialized 
hematologists. We were not able to identify significant 
differences in fetal outcomes between SCD, SS genotype 
versus others; most likely owing to the small numbers of 
other subtypes. Larger sample size studies may help to 
show if there are any significant differences.
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