
Introduction – 
Hemoglobinopathy are diverse group of inherited disorders of 
hemoglobin production and function , comprises a group of 
diseases characterized by the presence of sickle hemoglobin (Hb S). 
It is classi�ed as sickle cell disease (Hb SS), sickle cell trait(Hb AS), 
Sickle-beta thalassemia (Hb S-beta) and other associations of 
mutant hemoglobins with Hb S.

In low oxygen tension, HbS solubility decreases, resulting in the 
polymerization of these molecules  affects the red cell structure, 
changing it into a sickle-shaped, damaging the cell membrane, 
making it more rigid and exposing a greater number of adhesion 
molecules on the cell surface,  increases the adherence of red cells to 
the vascular endothelium which is named as sickling  that causes 
vessel occlusion , tissue ischemia and  painful crises in this disease. 
Chronic haemolytic anemia and frequent vaso-occlusive crises 
cause damage to various organs . Until the 1970s, the management 
of sickle cell patients was poor and pregnancy was associated with 
high maternal and fetal mortality.  With newborn screening and 
preventive measures such as vaccination and antibiotic prophylaxis 
since birth, patient survival has improved. 50%–70% of pregnant 
women with SCD require at least one hospitalization and 30%–40% 
require transfusion. 20%to50% of SCD Women with previous 
frequent  transfusion are alloimmunized and Pulmonary 
hypertension  affects 6%–11% . SCD are more  prone for  
preeclampsia and eclampsia, VTE , infections (UTI, pneumonia, 
sepsis and postpartum infections), acute renal failure ,death and 
there is  increased risk of fetal  growth restriction,  preterm delivery, 
and stillbirth.Sickle cell disease  in  Odisha having high prevalence 
in western part (10-15%) in the general population. Predominantly 
con�ned to certain group of population (i.e. Agharias, Kulta, 
Schedule caste and schedule tribe) and also reported in many upper 
caste of Hindus (Kar et al 1987).

Objectives of the study: 
To asses & compare fetomaternal outcomes in sickle cell 
hemoglobinopathies(SS&AS)  .

METHODS-

With due permission of hospital ethical committee and after 
obtaining the consent from the patient a prospective case control 
study was conducted in our hospital from 2015 to 2017 .

Inclusion Criteria-
Pregnant women attending O&G OPD and labour room for safe 
con�nement .

Exclusion Criteria- 
1.  Pregnant women with pre-existing medical disease like Herat 

disease, Dibetes Mellitus, Hypertension, Renal disorders and 
other chronic illness.

2.  Rh negative pregnancy.

Out of  2040  pregnant women 98  were found to have sickle cell 
anaemia and evaluated with Hb electrophoresis at our sickle cell 
unit . Of which 32 had SCD and 66 had SCT. Cases were matched for 
age ,socioeconomic status with control group who were negative 
for sickling test and without risk factors like heart disease, diabetes 
mellitus, hypertension, Rh negative and studied for comparison. 
Patient information  entered on a predesigned  proforma. .General, 
systemic and obstetric examinations done at the time of admission. 
Obstetrics history, antenatal complications, history of blood 
transfusion,sickle cell crisis, mode of delivery were noted. In all cases 
Haemoglobin estimation and  Urine microscopic to detect RBC and 
pus cell was done. Ultrasound  examination were done in all cases 
that presented in antenatal period. According to the standard 
hospital protocol all patients were managed.   Blood transfusion 
were carried out for patients with haemoglobin less than 6 gram%.  
Mode of delivery, indications of caesarean section, maternal 
complications were noted. Foetal outcome like live born or still 
born, birth weight, babies requiring NICU care were noted.All  
Information  were tabulated in Microsoft excel sheet. Statistical 
analysis carried out in SPSS 17 .

RESULTS  :
The Feto-Maternal outcome of pregnancy was studied in the 
patients of SCD & SCT which were compared with control group.
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TABLE – 1: PREVALENCE OF SICKLE CELL DISEASE AND SICKLE 
CELL TRAIT

Sickle cell hemoglobinopathy  was found in  98 cases (4.8%), out of 
which SS  32 (1.56%) and AS 66(3.23%).

TABLE -2 :DISTRIBUTION OF PREGNANT MOTHERS ACCORDING 
TO AGE

Mean age of the pregnant mothers with SS, AS and Control group 
were 23.5, 24.2 and 24.23yrs respectively . Majority of SS are 
multipara(56.25%) while(43.8%) are nullipara.  

TABLE -3: HEMOGLOBIN CONCENTRATION IN CASE OF 
PREGNANT MOTHERS

Taking  normal haemoglobin concentration as 11gm% , 100% of SS 
mothers, 95.5% of AS mother, 91.9% of mothers of control group 
were found to be anaemic. Peripheral smear examination and red 
cell  Indices revealed that the anaemia was normocytic 
normochromic .40.6%,6.1% and 4.1%  of women  in SS, AS and 
Control group respectively were severely anaemic. The mean 
haemoglobin level of SS mothers were signi�cantly low compared 
to Control mother (p value = 0.000).  

TABLE -4:MATERNAL COMPLICATION IN CASE OF SS, AS & 
CONTROL GROUP

Painful crisis was seen in 25% of case of SS group. Incidence of PIH  & 
PPH were high in case of SS group 28.1% & 25% as compare to 6.1% 
& 9.2% respectively   in Control group which were  statistically 
signi�cant with  p value = 0.001 and  0.039 respectively. IUGR found 
in 6(18.8%), 5(7.6%) & 8(8.2%) in SS, AS, and Control groups 
respectively with no signi�cant difference of incidence  between 
study and control group.

Blood transfusion required in13(40.6%),4 (6.1%) & 6(6.1%)  cases of 
SS, AS, and Control mothers respectively .The need of blood 
transfusion was higher in case of SS in compare to Control group (p 
value =0.000). 

Maternal mortality is seen in 4(12.5%) cases of SS mother. No 
maternal death found in case of AS and Control mother. Urinary 
tract infection is highly seen in case of SS group compare to Control 
with a signi�cant  p value of 0.028.UTI in case of AS group were 
comparable to Control group.

Incidence of  preterm labour was 40.6%  in SS group compare to 
Control  which is statistically signi�cant ( p value = 0.015).

TABLE 5:MODE OF DELIVERY IN CASE OF SS, AS & CONTROL 
GROUP

Vaginal delivery was in 15(46.9%), 36 (54.6%),50(51.02%) of SS, AS 
,and Control mother respectively.Instrumental delivery was in 
2(6.3%),3(4.5%),and 6(6.1%) of SS ,AS and Control mother 
respectively,however  LSCS were 15(46.9%),27(40.9%),42(42.9%) 
respectively.Fetal distress was the most common indication 
followed by IUGR in SS group.

TABLE -6 : NEONATAL OUTCOME IN CASE OF SS, AS &CONTROL 
MOTHERS    

The incidence of still birth in SS mothers (12.5%) is high compare to 
Control with a statistically signi�cant P value of 0.02.  

TABLE-7:NEONATAL COMPLICATIONS IN CASE OF SS, AS, 
CONTROL GROUP

HIE was found more in17.85% case of babies born to SS mothers  
more compare to Control with signi�cant p value of 0.044.Incidence 
of HIE in AS (6.06%) were comparable to Control (4.3%).Neonatal 
septicaemia was seen in 3(10.71%),2 (3.03%),3(3.22%) of babies of 
SS, AS and Control group respectively.  More cases of anaemic 
babies were found in case of SS (14.28%) compare to Control(1.07%) 
with statistically signi�cant  p value of 0.001.AS group and Control 
group are comparable in terms of anaemic babies. It was observed 
that jaundice was present in more numbers of babies born to SS 
(25%) compare to Control(5.37%)  with a signi�cant  p value of 
0.006. 17.9% babies  born to SS mothers had Apgar score(<4) at 5 
minutes,which was  more compared to control group (p value 
=0.001).Low birth weight babies were observed more in SS 
group(65.6%) compare to control ( p value = 0.000). There is no 
signi�cant difference in the incidence of low birth weight babies in 
between AS and Control group The rate of admission in SNCU was 
statistically signi�cant in case of babies born to SS(28.57%) compare 
to Control ( p value = 0.026),however it was 10.6% in AS comparable 
to Control (9.67%).The higher incidence of Perinatal deaths was 
statistically signi�cant in case of babies of SS mother(25%) compare 
to Control ( p value =0.007). 

DISCUSSION: 
The prevalence of sickle cell hemoglobinopathy  in general 

CATEGORY NO.OF CASES PERCENTAGE(%) PREVALENCE PER 
THOUSAND

SS 32 1.56 15.6
AS 66 3.23 32.3
CONTROL 1942 95.19 951.9
TOTAL 2040 100 100

AGE (YEAR) SS(32) AS(66) CONTROL(98)
NO. % NO. % NO. %

<20 6 18.75 7 10.6 13 13.3
20-30 26 81.25 59 89.39 83 84.7
>30 0 0 0 0 2 2.04
Mean age 23.5 24.2 24.23

Hb GM% SS AS CONTROL
NO % NO. % NO. %

≤ 6 13 40.6 4 6.1 4 4.1
6.1-9 13 40.6 32 48.5 32 32.7
9.1-11 6 18.8 27 40.9 54 55.1
>11 0 0 3 4.5 8 8.2
MEAN Hb 7.65 9.22 9.52

COMPLICATION SS(32) AS(66) CONTROL(98)
NO. % NO. % NO. %

CRISIS 8 25 2 3 0 0
PIH 9 28.1 4 6 6 6.1
PPH 8 25 6 9.1 9 9.2
IUGR 6 18.8 5 7.6 8 8.2
BT 13 40.6 4 6.1 6 6.1
MORTALITY 4 12.5 0 0 0 0
UTI( pus cell>5) 10 31.25 13 19.7 11 11.22
PRETERM<37 weeks 13 40.6 14 21.2 16 16.3
TERM>37weeks 19 59.4 52 78.8 82 83.7

MODE OFDELIVERY     SS(32) AS(66)  CONTROL(98)
  NO.   %   NO.   %  NO.   %

VD   15  46.9   36  54.6  50  51.02
INSRUMENTAL    2   6.3    3   4.5   6   6.1
LSCS   15  46.9   27  40.9  42  42.9

FETAL OUTCOME SS(32) AS(66) CONTROL(98)
NO. % NO. % NO. %

LB 28 87.5 66 100 93 94.9
SB 4 12.5 0 0 5 5.1

COMPLICATIONS SS(28) AS(66) CONTROL (93)
NO. % NO. % NO. %

HIE 5 17.85 4 6.06 4 4.3
SEPTICEMIA 3 10.71 2 3.03 3 3.22
ANEMIA 4 14.28 1 1.51 1 1.07
JAUNDICE 7 25 5 7.57 5 5.37
APGAR SCORE<4 5 17.9 2 3 0 0
LOWBIRTH WEIGHT<2.5 kg 21 65.6 19 28.8 24 24.5
NICU ADMISSION 8 28.57 7 10.6 9 9.67
PERINATAL DEATH 8 25 3 4.5 9 9.18
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population of western Odisha as reported by Kar(1986) is15.1%.As 
the women of reproductive age group in the general population 
constitute approximately 25%, the sickle cell gene frequency is 
expected to be 3.75%. Higher incidence  (4.8%) in this study is  
because our institute got referral cases from western Odisha and 
some part of Chhattisgarh.   Study by Adam et al (1953) and Mc 
Curdy series (1964) the prevalence of SCT was 79/1000 and 64/1000 
respectively.The prevalence of SCT in the present study is 32.3/1000  
low due to small sample size.

The mean age of pregnant mothers with SS, AS, and Control group 
were 23.5, 24.2, 24.23 respectively corresponds closely to the study 
by Anderson et al.(1949).

In the present the mean haemoglobin concentration in SS ,AS and 
conrol group were 7.65gm%,9.22gm% and9.52gm%   respectively  
similar to that of Tuck et al(1983) who observed that 65% of SS 
mother in UK had haemoglobin concentration of less than 
10gm%.Sonwane Anju S.et al(2005) also found the mean 
haemoglobin as 7.65gm% in SS mothers,8.77gm% in AS 

.mothersThe causes of anaemia in these women are continued 
hemolysis,sequestration crisis,iron and folate de�ciency.Due to 
qualitative defect in haemoglobin they are more prone for 
destruction resulting in anaemia with increased incidence of blood 
transfusion and iron overload. RCOG doesn't advice the use of 

.prophylactic blood transfusion during pregnancy In present study 
(40.6%)  SS  required blood transfusion during pregnancy which is 
signi�cantly high compare to AS group(6.1%) and Control 
group(6.1%). Mayur.M.,Daigavane et al(2013),and Resende et 
al(2014) reported 46.6%,and 51.9% of patients required blood 

.transfusion during pregnancy In our institution we have kept a 
maintenance level of 9gm%. So we discourage prophylactic blood 
transfusion when haemoglobin level more than 9gm%.

The incidence of urinary tract infection in present study was 31.25% 
in SS women,19.7% in AS women was signi�cantly high compared 
(p value-0.028) to Control group (11.22%).This �nding is in 
accordance with authors like Mc Curdy et al(1946) and Tuck et 
al(1983) may be due  decrease resistant due to low immunity and 
severe anaemia.

 Present study corresponds to the study by Afolabi BB et al(2009) and 
Serjeant GR(2004) et al who observed there is no signi�cant 
difference of incidence of preeclampsia between SCD mother and 

,Control mothers .

The painful crisis(25%) in SS is high is due to haemolytic crisis and 
anaemia.coresponding to studies done by Oteng-Ntim et 
al(2015),Mayur M.,Daigavane et al(2013),Al Kahtani(2012) and 
Alayed et al(2014).

 In the present study out of 4 (12.5%) maternal death in case of SS 
mother  is highly signi�cant compare to AS and Control .out of this 
mortality 50% were associated with comorbid condition like  
eclampsia. Other 50% were suffered from painful crisis and acute 
chest syndrome. similar pulmonary complications observed in 
studies by Dai vagane et al(2013)(10%) and Resende et al 

.(2014)(29.6%)Wide variation in mortality rate among different parts 
of world is due to unavailability of proper heath care facility in 
developing country.

Incidence of PPH in SS women was signi�cantly high Kobak et al 
reported similar observations in SS women..More PPH are due to 
anaemia and toxaemia of pregnancy. 

 Desai G et al(2017) found increase incidence of preterm delivery in 
 SCD mother compare to control comparable to present study . 

Sonwane Anju S et al (2005) found preterm deliveries of 30.10% in 
 AS  more than present study(21.1%)  that may be due to small 

sample size.

Pregnant women with SCD  without complications should be 

delivered around 38-40weeks[Can Boga et al(2016)] . Caesarean 
section should be done for obstetrical conditions only. [(Howard J et 

.al)(2012]  High incidence of caesarean section in SS in the present 
study(46.9%) comparable to study by  Alayed et al(2014)(36%) and 
Boulet et al (2013)(43%) may be due to increased maternal and 
foetal complications during pregnancy .

12.5% babies of SS mothers were stillborn as compare to 5.1% in 
case of control mother which is signi�cantly high with a p value of 
0.02.In present study it was found that in case of AS group 100% 
babies were live born. Fort et al(1971) reported that the perinatal 
mortality(still born +early neonatal death) in SS mothers was 
around 30% comparable to the present study perinatal death 25% 
whereas perinatal death of  Control group was 9.18% .However 
Hendrickse et al from Nigeria reported that the perinatal mortality 
rate in pregnant SS mother was not signi�cantly high in patients 
who receive accessible  care throughout pregnancy.

 Tuck et al(1983),Tita et al(2007)found no increase in the risk of 
stillbirth in women with SCT when compared with those with 
normal haemoglobin.In present study the perinatal death in case of 
AS group was 4.5% lower than control which may be due to small 
sample size.

High incidence 65.6% of low birth weight in SCD mothers in this 
study as compared to53% reported by  Daigavane ,Kar T J (2013)  
and 32.4% by Al-Farsi et al(2014) .High incidence of low birth weight  
due to fetal hypoxia throughout the pregnancy caused by anaemia 
and fetoplacental insufficiency,low socioeconomic status and 
inadequately supervised pregnancy.Whereas in AS ( 28.8%) which 
was comparable to Control (24.5%) with no statistical signi�cant 
difference which corresponds to the studies by Blattner P et al (1977) 
.There was signi�cantly high rate of admission to SNCU 28.57% of 
babies of SS group is comparable to 23.33% by Daigavane,MM ,Jena 
R.K ,Kar T J(2013) .Neonatal septicaemia,fetal anemia and jaundice,  
signi�cantly high in SS group due to increase incidence of chronic 
hypoxia,anaemia,sickle cell crisis,vasculopathy and preterm 
delivery. 

CONCLUSION-
Sickle cell hemoglobinopathy  encounter more complications than 
general population. The complications are maximum in SCD.  Our 
study shows a close monitoring of individual pregnancy with SCD 
and SC T can result  in good feto maternal  outcome. A 
multidisciplinary approach is required for comprehensive 
management so that complications to be dealt with appropriately. 
Premarital counselling and testing for the sickle cell gene,  
identi�cation of antenatal complications, and good intra natal 
management in a well equipped hospital  will help in achieving the 
improvement of foetalmaternal outcomes . There is a need for 
screening  programme of this disease  in all neonates of western 
Odisha belt.
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