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IUGR. The aim of study is to compare the effect of sildenafil citrate

oo and low dose aspirin in intrauterine growth restriction. Material and
Method: Study was conducted in tertiary care referral unit on 150 patients diagnosed with
IUGR and were divided into three groups. Effect of drug was evaluated with improvement in
ultrasonography parameter. Result: In present study there was increase in abdominal
circumference of more than 10™ percentile in 66% patient in sildenafil group, 58% in aspirin
group and 38% in control group. Similarly there was increase in fetal weight of more than
10™ percentile in 56% in sildenafil group, 50% in aspirin group and 20% in control group
Conclusion: More improvement was seen with use of sildenafil citrate as compared to low

dose aspirin in IUGR cases.
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INTRODUCTION
The primary endeavour of obstetrics is that every pregnancy should culminate in healthy
mother in possession of healthy baby and prevention of perinatal and maternal morbidity and

mortality. Identifying pregnancies and foetuses at risk will help to reduce perinatal morbidity
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and mortality. A complex and dynamic interaction of maternal, placental and fetal
environment is involved in ensuring normal fetal growth. An imbalance or lack of

coordination in this complex system may lead to intrauterine growth restriction(lUGR).

Various definition of Intrauterine growth restriction has been suggested by different national
and international societies till now. In spite of this there is no universally accepted diagnostic
criteria for diagnosing IUGR. The American College of Obstetricians and Gynecologists
(ACOG) defines IUGR as an estimated fetal weight less than the 10" centile.!! The Royal
College of Obstetricians and Gynaecologists (RCOG) uses fetal abdominal circumference
(AC) or estimated fetal weight (EFW) less than 10" centile to diagnose a intrauterine
growth restriction.®

Intrauterine growth restriction can be divided into early and late, according to gestational age
at onset. The arbitrary cut off is at 32weeks.! The early and late onset IUGR not only differ
from each other in terms of gestational age at onset but also differ in clinical manifestation,
association with hypertensive disorder, pattern of fetal deterioration and placental

dysfunction.

Early onset IUGR, comprised of 20-30% of all IUGR cases and is closely associated with
hypertensive disorder. On other hand late onset IUGR comprise of large number of cases and
is weakly associated with hypertensive disorder.”! Early onset growth restricted fetuses
carry one of the major risk factors for perinatal morbidity and mortality, either low
birthweight or prematurity or both. Both early and late onset FGR are associated with poor
short and long term neuro developmental outcome and also with cardiovascular and
metabolic complications particularly in cases with birth weigth of less than 3™

percentile.!

IUGR is observed in about 24% of newborns; approximately 30 million infants suffer from
IUGR every year.!®! The burden of IUGR is concentrated mainly in Asia which accounts for
nearly 75% of all affected infants. Africa and Latin America account for 20% and 5% cases
respectively. In India, the prevalence of LBW has been reported as 26%.1"" While the
proportion of IUGR has been found to be 54%.%*!

Despite high incidence of IUGR, there is no specific treatment to reverse the course of
intrauterine fetal growth restriction. Fetal growth restriction is probably among the obstetric

WWW.Wjpr.net Vol 6, Issue 15, 2017. 1124




Gitanjali et al. World Journal of Pharmaceutical Research

entities where there is the greatest variation in clinical practice, in terms of monitoring and
recommended gestational age at delivery. Prenatal recognition of fetal growth restriction
remains the main challenge in daily obstetric practice. Correct surveillance, antenatal
management and timing of delivery can improve fetal and neonatal outcomes. So, there is a
pressing need to develop new and effective treatments that can prevent or treat fetal growth

restriction.

Various authors have prescribed various drugs for intrauterine growth restriction. Treatment
option till now for IUGR were:-

* Aspirin

 Nitric oxide donar

* Sildenafil citrate

Aspirin

Intrauterine growth restriction is mainly due to imbalance between vasodilator and
vasoconstriction substance mainly prostacyclin and thromboxane A2(TXA2). Low dose
aspirin rectify this imbalance by shifting the balance towards inhibition of TXA2 synthesis
and thereby improving uteroplacental blood flow. Leitich et al.™”! performed a meta analysis
of low dose aspirin for the prevention of IUGR. The use of aspirin showed a significant

reduction in intrauterine growth restriction and perinatal mortality.

Nitric oxide donar
L-Arginine improves Uteroplacental blood flow to overcome placental ischemia by

increasing Nitric oxide. This results in vasodilation of uterine arteries. Neri et al.[*Y

Evaluated the effects of L-arginine (ARG) infusion, the nitric oxide substrate on the
uteroplacental circulation in the third trimester. They found that serum nitrites/nitrates as well
as serum growth hormone levels were significantly raised by L-arginine. The authors also
reported a significant decrease in resistance in the women where the IUGR was due to
elevated resistance. They concluded that L-arginine infusion affects uteroplacental circulation
in women with IUGR due to elevated resistance. Such an action is specific and appears to be

mediated by a release of nitric oxide.
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Sildenafil citrate

Sildenafil is emerging as a potential candidate for the treatment of intra-uterine growth
restriction. Maharaj et al.'*? studied the effects and mechanisms of action of sildenafil citrate
in human chorionic arteries. The authors concluded that sildenafil citrate vasodilated the feto-
placental circulation via a cGMP dependant mechanism involving increased responsiveness

to nitrous oxide.

As mentioned above no specific treatment is available for reversing intrauterine growth
restriction inspite of it being a big challenge in obstetrics, this study is aimed at comparing

the effect of sildenafil citrate and low dose aspirin in early intrauterine growth restriction.

MATERIAL AND METHOD
Study setting: Study was carried out in the department of Obstetrics and Gynecology
AVBRH, SAWANGI(MEGHE) The study was approved by the ethical committee of Datta

Meghe University of Medical Sciences.
Study design: Randomized control trial.

Study Population: A total of 150 antenatal women diagnosed with ITUGR and fulfilled the
inclusion criteria were included in the study from 2015 to 2017.

After taking informed consent they were randomly distributed into two groups by sealed
envelope method into group A and group B, with 50 patients in each group and Group C with
50 patients as control.

Group A- treated with Sildenafil citrate

Group B- treated with low dose aspirin

Group C-Control group with tablet calcium along with empirical treatment.

Inclusion criteria

» Patients giving consent for the study

» Singleton pregnancy

» All primigravida and multigravida with ITUGR from 28weeks to 32 weeks of gestation
diagnosed by USG parameters like

— Fetal abdominal circumference

— Fetal weight
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Exclusion criteria

* |UGR diagnosed before 28 weeks and after 32 weeks of gestation
« Symmetrical IUGR

» Fetus with chromosomal abnormality

» Congenital malformation

» Multiple pregnancies

* Wrong dates

Treatment protocol

Drug is to be given till 36weeks or delivery whichever occurs earlier.

GROUP A
To be treated with Tablet. sildenafil citrate 25mg, BD, orally as soon as patient is diagnosed

(from 28 weeks to 32 weeks of gestation) till 36weeks.

GROUP B
Treated with Tab. low dose aspirin 75mg, HS, orally as soon as patient is diagnosed (from 28

weeks to 32 weeks of gestation) till 36 weeks.

GROUP C
Control group-tablet calcium OD along with empirical treatment(amino acid, micronutrients)
was given as soon as patient is diagnosed (from 28 weeks to 32 weeks of gestation) till 36

weeks.

Ultrasonography was done in three groups every 4 weeks to see improvement in USG
parameter of fetus(abdominal circumference and foetal weight).

OBSERVATION AND RESULT
150 women with singleton pregnancies were enrolled into the study, 50 were assigned to
Group A (sildenafil citrate group) and 50 to Group B (low dose aspirin group) and 50 to

Group C(control group) after randomization by sealed envelope method.

Following are the result of our study in tabular form.
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Table I: Age wise distribution of cases.

19-23 yrs 26(52%) 26(52%) 27(54%) 79(52.66%)
24-28 yrs 20(40%) 18(36%) 21(42%) 59(39.99%)
>28 yrs 4(8%) 6(12%) 2(4%) 12(8%) 2.26
Total 50(100%) 50(100%) 50(100%) 150(100%) p=0.68,NS
Mean £ SD |  23.76+2.63 23.92+2.92 23.26+2.55 23.66+2.70
Range 20-30 20-30 19-30

In the present study, the patients were between 19-30 years of age. Maximum number of

patients i.e 52% in sildenafil and aspirin group and 54% in control group were in between 19-

23years of age.

Table I1: Gravida wise distribution of cases.

Gravida 1 25(50%) 26(52%) 28(56%) 79(52.66%)

Gravida 2 15(30%) 14(28%) 17(34%) | 46(30.66%) 210

Gravida 3 7(14%) 8(16%) 3(6%) 18(12%) | 19 Ns

>Gravida 3 3(6%) 2(4%) 2(4%) 7(4.66%) 5
Total 50(100%) 50(100%) 50(100%) | 150(100%)

50% patients in sildenafil group, 52% patients in aspirin group and 56% patients in control

group were primigravida.

Table I11: Distribution of cases according to socio-economic status.

Upper Class(l) 0(0%) 0(0%) 0(0%) 0(0%)
Upper Middle Class(I1) 2(4%) 1(2%) 2(4%) 5(3.33%)
Middle Class(l11) 7(14%) 7(14%) 9(18%) 23(15.3%) 1.37
Lower Middle Class(1V) 28(56%) 26(52%) 24(48%) 78(52%) p=0.96, NS
Lower Class(V) 13(26%) 16(32%) 15(30%) 44(29.33%)
Total 50(100%) 50(100%) 50(100%) 150(100%)

Modified B.G. Prasad classification(2017) was used to classify patients on basis of

socioeconomic status. Most of the patients in the present study (82% in sildenafil group, 84%

in aspirin group and 78% in control group) are from a lower socioeconomic status. (Class IV

+V).
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Table IV: Distribution of cases according to risk factors for IUGR.

Hypertensive disorder 32(64%) 30(60%) 30(60%) 92(61.33%) | 0.44.p=0.79,NS
Poor Nutrition 7(14%) 8(16%) 10(20%) 25(16.66%) | 1.34,p=0.51,NS
Idiopathic 6(12%) 5(10%) 6(12%) 17(11.33%) | 0.26,p=0.87,NS
Iron deficiency Anaemia 5(10%) 7(14%) 4(8%) 16(10.66%) | 1.95,p=0.37,NS
Total 50(100%) 50(100%) 50(100%) 150(100%)

In present study most common risk factor for IUGR is hypertension(64% in sildenafil group,
60% in aspirin group and 60% in control group) followed by poor nutrition (14% in sildenafil
group, 16% in aspirin group and 20% in control group). Idiopathic and anaemia are other risk
factor(12% & 10% in sildenafil group, 10% & 14% in aspirin group, 12% & 8% in control

group).
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Graph 1V: Distribution of cases according to risk factors for IUGR.

Table V: Table showing increase in percentile more than 10" percentile of USG

parameter in all three groups.

ABDOMINAL CIRCUMFERENCE(>10" . . . 16.75
PERCENTILE) 33(66%) | 29(58%) | 19(38%) | g 00025
WEIGHT OF FETUS(>10" ) ) ) 30,54
PERCENTILE) 28(56%) | 25(50%) | 10(20%) | 500015
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In present study there was increase in abdominal circumference of more than 10™ percentile

in 66% patient in sildenafil group, 58% in aspirin group and 38% in control group.

Similarly there was increase in fetal weight of more than 10™ percentile in 56% in sildenafil
group, 50% in aspirin group and 20% in control group. By using chisquare test statistically
significant difference was found in increase in abdominal circumference and foetal weight
(>10" percentile) in patients of three groups(y2-value=30.54,p-value=0.0001).
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Graph V: Graph showing increase in percentile more than 10" percentile of USG

parameter in study group.

Table VI: Table showing gestational age at delivery in weeks.

<37 weeks 10(20%) 12(24%) 23(46%) 0.33
>37 weeks 40(80%) 38(76%) 27(54%) 0,000, S
Total 50(100%) 50(100%) 50(100%) =209,

In the present study the period of gestation at delivery was less than 37 weeks in 20% patient
in the sildenafil group, 24% patient in the aspirin group and 46% in control group.

Table VII: Table showing fetal outcome in terms of apgar score.

<7 3(6%) 5(10%) 10(20%)

4.92
p=0.08, NS

>7 47(94%) 45(90%) 40(80%)
Total 50(100%) 50(100%) 50(100%)
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The Apgar scores of more than or equal to 7 is seen in 94% newborn babies in the sildenafil

group 90% in aspirin group and 80% in control group.

Table VIII: Table showing effect on neonate.

NICU ADMISSION 10(20%) 13(26%) 20(40%)

a) LOW BIRTH WEIGHT 1(10%) 2(15.38%) 9(45%)

b) RESPIRATORY 7.74
DISTRESS 4(40%) 7(53.84%) 5(25%) p=0.25,

c) MECONIUM NS
ASPIRATION 5(50%) 4(30.77%) 6(30%)

Perinatal mortality 0(0%) 0(0%) 2(4%)

In the present study 20% neonate were admitted to NICU in sildenafil group, 26% in aspirin
group, 40% in control group due to low birth weight, respiratory distress, meconium
aspiration. There was highest percentage of NICU admission in control group due to low
birth weight(45%). Whereas NICU admission due to low birth weight was 10% in sildenafil
group and 15.38% in aspirin group. Other causes of NICU admission were respiratory
distress 40% in sildenafil group, 53.84% in aspirin, 25% in control group. Meconium
aspiration was present in 50% in sildenafil group, 30.77% in aspirin group and 30% in

control group.

There were 2 perinatal mortality in control group, one was due to very low birth weight with

respiratory distress and other was due to low birth weight along with doppler changes.
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Graph VIII: Graph showing effect on neonate.

DISCUSSION

Intrauterine growth restriction (IUGR) is a major problem in obstetrics and carries an
increased risk of perinatal mortality and morbidity. Identification of intra uterine growth
restriction is crucial because if diagnosed early and properly managed it can result in a
favourable outcome. Certain pregnancies are at high risk for growth restriction but a large

percentage of cases occur in the general obstetric population.

Maternal age
In present study maximum number of patient were in age group of 19-23 years(52.66%) as
shown in table I. This is comparable with study done by Kumar M et al™! in which

maximum number of patient were in age group of 21-25 years(65.9%).

The study done by Kandhasamy K et al'*¥ found maximum number of patients were in 20-25

years(72.1%) of age group which is in accordance with our study.

Gravida

In our study as shown in table no. Il we observed intrauterine growth restriction was more
common with primigravida patients(52.66%) which is similar with study done by Bassetty
KC et al™ in which 73% of patients were Primigravida. In study done by Motghare DD et
al™® majority of patients having IUGR were Primigravida(57.14%) which is similar to our

study.

Similarly, study done by Negi KS et al'”! maximum patients(40.69%) were Primigravida and

study done by Choudhary AK et al*® in 2013 also showed similar result as our study.
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Socioeconomic status

As shown in table no. 11l we divided the patients in our study according to socioeconomic
status by using modified B.G. Prasad classification. It was observed in our study that most of
patients having IUGR belong to low socioeconomic status. The reason of this correlation
predominantly can be because of under nutrition of the mother prior to and during pregnancy.
Another factors contributing to this relation can be lack of approach to health system and

maternal education.

Our finding is in accordance with study done by Ashwani N et al™ in which also majority of
patient were in low socioeconomic group. Study done by Rajashree K et al® in 2015 on 131
patients, showed 46.57% belong to class IV and 33.59% belong to class V which is similar to
our study(52% in class 1V and 29.33% in class V).

In study done by Gagan A et al’®!! 47.62% of cases belong to class IV which is similar to
present study. Study done by S Muthayya et al’® in 2009 observed that IUGR is mostly

associated with low socioeconomic group.

Risk factor of iugr
In our study we observed close relation of IUGR with hypertensive disorder. As shown in
table no.lV majority of patients developing IUGR were associated with hypertensive
disorder.(61.33%).

Pathogenesis of pregnancy induced hypertension and intrauterine growth restriction is strictly
connected with poor supply of the fetomaternal unit with well oxygenated blood rich in all
nutritional substances.?®! Similarly, the theory of abnormal placental implantation or reduced
trophoblast invasion continues to link preeclampsia and intrauterine growth restriction

(IUGR) as pregnancy disorders with a common pathogenesis.’*”

Our observation is comparable with study done by Thekkedathu VCA et al®! which showed

53.3% of cases in their study had pre eclampsia.

In study done by Domple VK et al® showed most common risk factor of IUGR is,
pregnancy induced hypertension. Similarly, study done by Singh G et al®” in 2006, observed
women with preeclampsia have six times more chances of developing IUGR. The number of

cases in this study having preeclampsia were 32.5%. Study done by Muhammad T et alt?®
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suggested that pregnancy induced hypertension significantly and strongly contribute to

intrauterine growth restriction.

Analysis of improvement in abdominal circumference and foetal weight in all three
groups after completion of treatment.

In the present study it is seen that 66% of cases had improvement in abdominal
circumference (more than 10" percentile) in sildenafil group, 58% had improvement in
aspirin group and 38% had improvement in control group as shown in table no. V. This
finding is in accordance with study done by Singh A et al® in 2016 on effect of sildenafil on
IUGR, on 100 patients, which showed improvement in abdominal circumference of 70% of
cases in sildenafil group compared to 34% in non-treated group. Similarly, study done by
Premlatha HL et al® in 2015 also concluded that sildenafil showed 70% increase in
abdominal circumference in sildenafil group. Study done by Kalinka J et al® showed

improvement in abdominal circumference in patient of IUGR treated with low dose aspirin.

Improvement in foetal weight (more than 10™ percentile) seen in 56% of cases in sildenafil
group, 50% of cases in aspirin group and 20% of cases in control group. This finding is in
accordance with study done by Singh A et al'® in 2016 on effect of sildenafil on IUGR,
which showed improvement in foetal weight of 63% of cases in sildenafil group compared to
20% of cases in non-treated group. Study done by Ali MK et al®¥ and Kalinka J et al®®!

showed improvement in foetal weight after treatment with low dose aspirin.

From table no. V it can be seen that though both drugs are improving foetal weight and
abdominal circumference but it can be seen that sildenafil citrate has more percentage of

improvement than low dose aspirin in our study.

Analysis of gestational age at delivery

Table no. VI shows distribution of patients according to gestational age at delivery. In present
study 20% of patients in sildenafil group and 46% of patients in control group had delivery
before 37 weeks. This observation is in accordance with the study done by Singh A et al®in
2016, in which 16% of patients had delivery before 37 weeks in sildenafil group and 38% of
patients in control group.

Similarly in aspirin group patients delivered before 37 weeks were less than that in control
group. This is in accordance with study done by Ali MK et al®?, in which they also observed
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more number of delivery before 37 weeks in control group and this data was statistically

significant in both study.

So, it can be said that patients having delivery before 37 weeks of gestation were maximum
in control group, the reason for this in our study was that most of pregnancies in control
group were having severe IUGR, doppler changes and severe oligohydrominos which led to
early termination of pregnancy. When both drugs are compared more number of delivery

before 37 weeks were seen in aspirin group than in sildenafil group(24% and 20%).

Foetal outcome in terms of apgar score

Table no. VII shows APGAR score at birth in sildenafil group was more than or equal to 7 in
94% of patients and in control group in 80% of patients. This is in comparison with study
done by Kubo M et al®! in 2016, they observed 81% of patients in study group had APGAR
score more than or equal to 7 and 57% in control group had APGAR score more than or equal
to 7. Similarly, study done by Dunn L et al®? observed that APGAR score less than 7 was
present in 7.1% of patients in sildenafil group, in the present study APGAR less than 7 was

present in 6% of neonate.

In aspirin group and control group 90% and 80% of patients respectively had APGAR score
more than or equal to 7 and 10% and 20% of patients respectively had APGAR score less
than 7. This is similar with study done by Ali MK et al®® in which they also observed 72%
and 40% of patients in aspirin and control had APGAR score more than or equal to 7 and
28% and 60% had APGAR score less than 7 respectively.

From above observation it can be seen that of APGAR score at birth was more satisfactory in
sildenafil group(94%) than in aspirin group(90%) than in control group(80%). The reason for
this variation may be because of higher percentage of deliveries in control group were
terminated before 37 weeks and were accompanied with doppler changes or severe
oligohydrominos or severe IUGR. The difference between sildenafil and aspirin group can be
due to more number of low birth weight babies were present in aspirin group than in
sildenafil group in our study which was associated with more chances of neonates requiring
NICU admission.
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Analysis of foetal complication

As shown in table no. VIII NICU admission in sildenafil group were 20% and in control
group was 40%. This is in comparison with study done by Singh A et al® in which NICU
admission in sildenafil group was 28% and in control group was 40%.

Most common cause of NICU admission in sildenafil group was meconium aspiration which
is also seen in study done by Singh A et al.'”®! Another cause of NICU admission was
respiratory distress which was found to be similar with study done by Kubo M et al.*
Maximum number of admissions in NICU in control group were due to low birth
weight(45%).

In aspirin group 26% neonate were admitted to NICU and 40% in control group had NICU
admission. This is in accordance with study done by Ali MK et al® in which NICU
admission were 32% in aspirin group and 65% in control group. Study done by McCowan et
al®! observed 71% neonate were admitted to NICU in aspirin group and 74% in control

group were admitted to NICU.

There were no perinatal death in our study in sildenafil and aspirin group. Similarly, study
done by Kubo M et al'® also did not have any neonatal death Study done by Singh A et alf*
on 100 cases, had 6% neonatal death in sildenafil group and 10% in control, causes of
neonatal death are not specified. Study done by McCowan et al® also did not have any
neonatal death in their study in aspirin group. In our study there were two perinatal death in
control group out of which one was due to very low birth weight along with respiratory

distress and other was due to low birth weight along with unfavourable doppler changes.

Number of NICU admissions were maximum in control group(40%) due to higher percentage
of low birth weight(45%). When sildenafil and aspirin group were compared more number of
NICU admission were seen in aspirin group(26%) than in sildenafil group(20%). This
difference was probably due to more number of low birth weight babies born in aspirin
group(15.38%) than in sildenafil group(10%) which was associated with respiratory distress

and meconium aspiration.

CONCLUSION
Our study showed that though low dose aspirin and empirical treatment (micronutrients and

amino acid) had improvement in Ultrasonography parameters but more improvement was
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seen in sildenafil citrate group and it was statistically significant along with that sildenafil

citrate had shown better neonatal outcome as compared to low dose aspirin and empirical

treatment. Further studies are required incorporating doppler use to confirm the therapeutic

potential of sildenafil citrate in IUGR.

REFERENCES

1.

10.

11.

12.

American College of Obstetricians and Gynecologists. ACOG Practice bulletin no. 134: fetal
growth restriction. Obstetrics and gynecology. 2013 May; 121(5): 1122.

Royal College of Obstetricians and Gynaecologists. The Investigation and Management of
the Small-for-Gestational-Age. Green-top Guideline No. 31. London: RCOG; 2014.

Savchev S, Figueras F, Sanz-Cortes M, Cruz-Lemini M, Triunfo S, Botet F, Gratacos E. Evaluation of an
optimal gestational age cut-off for the definition of early- and late-onset fetal growth restriction.
Fetal Diagn Ther. 2014; 36(2): 99-105.

Unterscheider J, Daly S, Geary MP, Kennelly MM, McAuliffe FM, O’'Donoghue K, Hunter A, Morrison JJ,
Burke G, Dicker P, Tully EC, Malone FD. Optmizing the definition of intrauterine growth restriction:
the multicenter prospective PORTO Study. Am J Obstet Gynecol. 2013; 208(4): 290. e1-290 6.
Figueras F, GratacOs E. Update on the diagnosis and classification of fetal growth restriction
and proposal of a stage-based management protocol. Fetal diagnosis and therapy. 2014;
36(2): 86-98.

De onis M, Blossner M, Villar J. Levels and patterns of intrauterine growth retardation in
developing countries. Eur J Clin Nutr. 1998; 52: S83-S93.

Director General World Health Organization. Bridging the gaps. The World Health Report,
1995.

Antonisamy B, Sivaram M, Richard J, Rao PSS. Trends in Intra-uterine Growth of Single
Live Births in Southern India. J Trop Pediatr. 1996; 339-341.

Pinheiro A, David A, Joseph B. Pregnancy weight gain and its correlation to birth
weight. Indian J Med Sci., 2001; 55: 266-270.

Leitich H, Egarter C, Husslein P, et al. A meta-analysis of low dose aspirin for the prevention
of intrauterine growth retardation.Br J Obstet Gynaecol. 1997; 104(4): 450-9.

Neri I, Mazza V, Galassi MC, et al. Effects of L-arginine on utero-placental circulation in
growth related fetuses. Acta Obstet et Gynecol Scand. 1996; 75: 208-212.

Maharaj CH, O‘Toole D, Lynch T, et al. Effects and mechanisms of action of sildenafil

citrate in human chorionic arteries. Reprod Biol Endocrinol. 2009; 7: 34.

WWW.Wjpr.net Vol 6, Issue 15, 2017. 1137




Gitanjali et al. World Journal of Pharmaceutical Research

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Kumar M, Verma R, Khanna P, Bhalla K, Kumar R, Dhaka R, et al. Prevalence and associate
factors of low birth weight in North Indian babies: a rural based study. Int J Community Med
Public Health, 2017; 4: 3212-7.

Kandhasamy K, Singh Z. Determinants of low birth weight in a rural area of Tamil Nadu,
India: a case— control study. Int J Med Sci Public Health, 2015; 4: 376-380.

Bassetty KC, Phukan P, Ahmed RD, Borah R (2017) Outcomes of Neonates in
Pregnancies with Intrauterine Growth Restriction in Developing Countries: A Cross-
sectional Study Over a Period of 6 Months. Gynecol Obstet (Sunnyvale), 7: 434.

Motghare DD, Vaz FS, Pawaskar AM, Kulkarni MS. Materna | determinants of intrauterine
growth restriction in Goa, India: a case-control study. Global Journal of Medicine and Publi ¢
Health. 2014; 3: O8.

Negi KS, Kandpal SD, Kukreti M. Epidemiological factors affecting low birth weight. Indian
J Community Med, 2006; 8: 31-4.

Choudhary AK, Choudhary A, Tiwari SC, Dwivedi R. Factors associated with low birth
weight among newborns in an urban slum community in Bhopal. Indian J Public Health
2013; 57: 20-3.

Ashwani N, Neela Aruna Rekha, Babu M.S, C. Suresh Kumar, O. Tejo Pratap. Maternal risk
factors associated with intrauterine growth restriction: hospital based study. Int J Med Res
Rev., 2016; 4(12): 2125-2129.d0i:10.17511/ijmrr.2016.i12.08

Rajashree K, Prashanth HL, Revathy R. Study on the factors associated with low birth weight
among newborns delivered in a tertiary-care hospital, Shimoga, Karnataka. Int J Med Sci
Public Health, 2015; 4: 1287-1290.

Gagan A, Sartaj A, Kapil G, Vijay Kumar, Parul G, et al. (2012) Maternal Risk Factors
Associated with Low Birth Weight Neonates in a Tertiary Care Hospital, Northern India. J
Community Med Health Educ 2.

Muthayya S. Maternal nutrition & low birth weight-what is really important?. Indian J Med
Res., 2009 Nov; 130: 600-8.

Sieroszewski P and Guzowski G. Prognostic value of uterine Doppler velocimetery at 20-24
gestation weeks for PIH and IUGR development in pregnancy. Ginekol pol. 2005 May; 76(5):
348-57.

Kaufman P, Black S, Huppertz B. Endovascular trophoblast invasion: implications for the
pathogenesis of intrauterine growth retardation and preeclampsia. Biol Reprod. 2003; 609.
Thekkedathu VCA. Maternal and placental risk factor associated with intrauterine growth
restriction and the perinatal outcome. J South Asia Feder Obst Gynae, 2015; 7(3): 176-181.

WWW.Wjpr.net Vol 6, Issue 15, 2017. 1138




Gitanjali et al. World Journal of Pharmaceutical Research

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Domple VK, Doibale MK, Nair A, Rajput PS. Assessment of maternal risk factors associated
with low birth weight neonates at a tertiary hospital, Nanded, Maharashtra. Nigerian medical
journal: journal of the Nigeria Medical Association. 2016 Jan; 57(1): 37.

Singh G, Chouhan R, Sidhu K. Maternal factors for low birth weight babies. Medical journal,
Armed Forces India. 2009 Jan; 65(1): 10.

Muhammad T, Khattak AA, Shafig-ur-Rehman KM, Khan A, Khan MA. Maternal factors
associated with intrauterine growth restriction. J Ayub Med Coll Abbottabad. 2010 Dec 1;
22(4): 64-9.

Singh A, Daharwal A, Kujur A, Awasthi P. Effect of sildenafil on IUGR. Int J Reprod
Contracept Obstet Gynecol, 2017; 6: 1806-9.

Premalatha HL, Raghupathi KMS, Srinivas DNB, Venkatesh, Laxmi Kanth. Study of effect of
sildenafil citrate in pregnant women with intrauterine growth restriction/ oligohydramnios. Int
J Reprod Contracept Obstet Gynecol, 2016; 5: 3094-7.

Kalinka J, Sieroszewski P, Hanke W, Laudanski T, Suzin J. Evaluation of the effectiveness of
a low-dose aspirin in the treatment of intrauterine growth retardation (IUGR). Ginekologia
polska. 1999 Mar; 70(3): 126-34.

Ali MK, Abbas AM, Yosef AH, Bahloul M. The effect of low-dose aspirin on fetal weight of
idiopathic asymmetrically intrauterine growth restricted fetuses with abnormal umbilical
artery Doppler indices: A randomized clinical trial. The Journal of Maternal-Fetal & Neonatal
Medicine. 2017 Jul; 12: 1-6.

Kubo M, Umekawa T, Maekawa Y, Tanaka H, Nii M, Murabayashi N, Osato K, Kamimoto
Y, Ikeda T. Retrospective study of tadalafil for fetal growth restriction: Impact on maternal
and perinatal outcomes. Journal of Obstetrics and Gynaecology Research. 2017 Feb 1; 43(2):
291-7.

Dunn L, Greer R, Flenady V, Kumar S. Sildenafil in pregnancy: a systematic review of
maternal tolerance and obstetric and perinatal outcomes. Fetal diagnosis and therapy. 2017,
41(2): 81-8.

McCowan, L. M. E., Harding, J., Roberts, A., Barker, S., Ford, C. and Stewart, A. (1999),
Administration of low-dose aspirin to mothers with small for gestational age fetuses and
abnormal umbilical Doppler studies to increase birthweight: a randomised double-blind
controlled trial. BJOG: An International Journal of Obstetrics & Gynaecology, 106: 647—651.
d0i:10.1111/j.1471-0528.1999.th08362.

WWW.Wjpr.net Vol 6, Issue 15, 2017. 1139




