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ABSTRACT  

Background: Over the past40 years ART (Assisted Reproductive Technology) has been greatly refined and expanded 

resulting in millions of births. However, in many studies the concern has been raised regarding the health outcome of babies 

born out of ART. Material and methods: To assess the perinatal outcome we prospectively studied 75 ART (Assisted 

Reproductive Technology) babies which were all IVF, born in Mahatma Gandhi Medical College& Hospital, Jaipur between 

Dec 2012-June 2014. Results:  Out of total 75 babies, 50.66% babies were born preterm, 43 babies (57.33%) were small for 

dates (SFD), 49.33% were Low Birth Weight (LBW). NIne babies (12%) had morbidities after birth in the form of 

Septicemia, Respiratory distress, Hypocalcemia and NEC. Conclusion: We conclude that babies born out of ART have 

comparable and favorable outcome and ART including IVF is a safe and reliable procedure as far as outcome in term of 

healthy babies are concerned. 
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INTRODUCTION 

The first pregnancy resulting fromIVF(In Vitro 

Fertilization) was reported in 1976 and wasan 

ectopic. Robert G. Edwards (1) physiologist did the 

world’s first successful IVF in 1978, it was named as 

Louise Brown. In India as well the credit has been 

gone to Subhash Mukopadhyay (2) for creation of 

India’s first and world’s second IVF baby.  In spite 

of that the concern has been raised regarding the 

clinical health outcome of IVF babies.   

Over the past 40 years ART (Assisted Reproductive 

Technology) has been greatly refined and expanded 

resulting in millions of births worldwide that now 

accounts for 1-3 % of all births happening in Europe 

and US. Many studies have suggested that IVF 

babies are prone for preterm birth, low birth weight, 

perinatal mortality, congenital anomalies even in 

singleton pregnancies and mothers are also at 

increased risk of pregnancy related complications.  

As compared to spontaneously conceived children, 

infants born after ART have poorer perinatal 

outcome. Romundstad et al (3) conducted a sibling 

analysis comparing birth weight, gestational age and 

the risk of perinatal mortality in siblings born after 

ART and spontaneous conception. Authors 

concluded that parental stigmata was more 

responsible for poorer perinatal outcome rather than 

the technique used. 

To assess the perinatal outcome we studied 75 ART 

babies which were all IVF, born in Mahatma Gandhi 

Medical College& Hospital, Jaipur. The study 

location was Neonatal Intensive Care Unit, 

Department of Pediatricsin Mahatma Gandhi 

Medical College& Hospital. This isa Prospective 

study which included study population from Dec 

2012-June 2014.Inclusion criteria was all ART 

babies born at our institution and exclusion criteria 
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included all non-IVF babies and ART babies 

delivered at another center. Observations - 

Table-1: Showing distribution of IVF babies  

Total Singleton  Twin Triplet 

75  34 (16*2) 32 (3*3) 9 

 

Out of total 75 babies 34 were singleton, 16 twins 

and 3 triplets. In term of percentage 45.33% were 

singleton, 42.66% were twins and 12% were triplets. 

None of the couples had babies more than triplet at 

our centre. 

Out of total 75 babies 36 (48%) were male and 39 

(52%) were female babies.  

Table-2: Showing Gestational age groups in IVF 

babies  

Total Preterm  Term Post-term 

75 38 37 0 

 

50.66% babies were born preterm. Remaining 

49.33% babies were born at term. None of the baby 

was born as a post term baby. 

Table-3: Distribution of IVF babies in Weight and 

Gestational Age groups 

Total SFD AFD LFD 

75  43 32  0 

 

Out of total 75 babies, 43 babies (57.33%) were 

small for dates (SFD) and remaining 32 babies 

(42.66%) were born as appropriate for dates (AFD). 

None of the babies in the cohort was large for dates 

(LFD). 

Table-4: Showing Birth weight distribution of IVF 

babies 

Total ELBW 

<999 g 

VLBW 

1000-

1499g 

LBW 

1500-

2499 g 

Normal 

BW 

>2500 g 

75 4 9 37 25 

 

25 (33.33%) of babies born after IVF had a Normal 

Birth Weight (NBW). 49.33% were Low Birth 

Weight (LBW). There were 5.33% Extremely Low 

Birth Weight babies (ELBW) and 12% Very Low 

Birth Weight babies (VLBW). 

 90.66% of babies had Apgar score at one minute 

between 8-10.6.66% babies had Apgar score less 

than three. Remaining2.66% of babies had Apgar 

Score at one minute between 4-7.Apgar Score at 5 

minute was between 8-10 in 96% of babies.4 % of 

babies had score 4-7 and 0 % had score less than 3 at 

5 minute. Four babies had minor congenital 

malformation like blind congenital dermal sinus (1), 

ulnar skin tag as rudimentary polydactyl (1), 

preauricular sinus (1), and sacra dimple was present 

in one and life threatening congenital malformations 

were present in none. 

Nine babies (12%) had morbidities after birth in the 

form of septicemia, respiratory distress, 

hypocalcemia and NEC (Necrotizing Enter colitis) 

.Out of them six babies (8%) had respiratory 

distress, one baby (1.33%) had septicemia, 

hypocalcemia, NEC and apnoeic episode each. 

Perinatal asphyxia, hypothermia, IVH (Intra 

Ventricular Haemorrhage) and hypocalcemia was 

present in 1 baby (1.33%) eachseparately. 

 Out of total 53 pregnancies nine mothers (16.98%) 

had perinatal risk factors. Polyhydraminoswas 

present in threemothers (5.76%).Two Mothers 

(3.84%) had Diabetes Mellitus, two Mothers 

(3.84%) had oligohydramnios. Percentage of 

Pregnancy induced hypertension 

andoligohydraminos was 1.88. 

DISCUSSION 

We studied 75 ART babies which were all IVF, born 

in Mahatma Gandhi Medical College & Hospital, 

Jaipur. The study location was Neonatal Intensive 

Care Unit, Department of Pediatrics at our hospital 

.This isa Prospective study which included study 

population from December 2012 to June 

2014.Inclusion criteria was all ART babies born at 

our institution and exclusion criteria included all 

non-IVF babies and ART babies delivered at another 

center 

Out of total 75 babies 34 were singleton, 16 twins 

and 3 triplets. In term of percentage 45.33% were 

singleton, 42.66% were twins and 12% were triplets. 

None of the couples had babies more than triplet at 

our centre. The report of 2005 data from the 

Canadian ART registry (4) noted that 30% of 

deliveries resulting from IVF were twins and 2.7 % 

were triplets, a dramatic increase over the natural 

frequency of twinning of about 1:60 pregnancies. 

50.66%babiesborn were preterm, remaining 49.33% 

babies were born asterm. None of the baby was born 

as post term. Janvier A et al (5) in 2011 concluded 
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that multiple pregnancies in ART significantly 

increase the risk of prematurity. According to them 7 

% of women carrying a singleton fetus deliver 

prematurely before 37 weeks; for twins the 

frequency is 50%, and for triplets 90%. The 

incidence of more serious prematurity, that is, being 

born before 32 weeks is 1.1 % for singleton in 

general, 8-14 % amongst twins and 28-41 % 

amongst triplets. 

 Out of total 75 babies, 43 babies (57.33%) were 

small for date (SFD) and remaining 32 babies 

(42.66%) were born as appropriate for date (AFD). 

None of the babies under study was large for date 

(LFD). In the various studies it is found that 

compared with spontaneous conception, IVF 

singleton pregnancies are at increased risk for still 

birth or neonatal death (2 - fold), small for 

gestational age (1-2 fold) and NICU admission (1-2 

fold) (6-12). 

In our study we had 49.33% LBW, 33.33 % NBW, 

12 % VLBW and 5.33 ELBW babies were born after 

ART .In 2012 Bassil KL et al (13) concluded that the 

incidence of LBW in singleton IVF pregnancies is 2 

%.  In contrast, 30-50% of twins and 92% of triplets 

weigh less than 2.5 kilograms and 24-31% of triplets 

weigh less than 1.5 kilograms at birth.  

Four babies had a minor congenital malformation 

and none of them had life threatening major 

congenital malformations. Davies MJ, et al 

concluded that congenital anomalies are significantly 

increased among singletons after advanced ART but 

not among twins (14). The most complete systemic 

review showed an Odds Ratio of 2.0 for major birth 

defects and an Odds Ratio of 1.30 for all birth 

defects combined (15). According to a review study 

published in 2013, naturally conceived infants IVF 

infants are having 1.32 relative risks of birth defects 

as compared to infants born out of IVF. (16) 

Analysis of National Birth Defects Study in US 

suggested that infants conceived through IVF had 

more birth defects, notably septal heart defects, cleft 

lip with or without cleft palate, esophageal atresia, 

and anorectal atresia; the mechanism of causality is 

unclear. (17) 

Out of total 75 babies only 1 baby (1.33%) had early 

sepsis, another one had Pneumonia. Cuifang Fan, et 

al (18) in their series reported that RDS was present 

in 2.5% of IVF and 1.5% of spontaneous pregnancy. 

Similarly, neonatal pneumonia was present in 4.1% 

of IVF babies and 2.2% of non – IVF babies.7.9% of 

IVF babies and 10.7% of non-IVF babies had 

hyperbilirubinemia in the study conducted by them. 

Hyn - A Kim, et al (19) in their study found the 

percentage of NEC was 2.7 in IVF babies and 6.6 in 

spontaneous pregnancies. This review of the most 

common techniques of assisted reproductive 

technologies has demonstrated that babies born after 

ART are largely safe. The mean birth weight of IVF 

babies was 2.20 Kg, standard deviation (SD) is 

0.713577 and mean birth weight for non IVF babies 

was 2.14 Kg. The difference between IVF and non 

IVF babies was not significant statistically. The 

mean age of mothers who underwent IVF was 34.23 

Years. There was no mortality in IVF babies during 

hospital stay. In a study on 73 infants born out of 

IVF pregnancies including 33 boys and 40 girls’ 

authors found that 8.7% of singleton infants and 54.2 

% of twins had Low Birth Weight (LBW). (20) 

CONCLUSION 

We conclude thatbabies born out of ART have 

comparable and favorable outcomeand ART 

including IVF is a safe and reliable procedure as far 

as outcome in term of healthy babies are concerened. 
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