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controlled trial 
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Background: 

Questions: 
- Would better physiological transition from fetal to postnatal 

life in late preterm and term neonates be achieved with 
resuscitation w intact cord vs immediate clamping? 

Study Design: 
- Single-center, open-label, parallel-group, randomized 

controlled superiority trial in a tertiary care hospital in north 
India 

- Inclusion: Neonates born ≥34 weeks born in the context of 
pregnancy or labor complications and requiring resuscitation 
at birth were eligible for enrollment in the study (long list of 
OB risk factors listed). 

- Exclusion: congenital malformation or chromosomal 
abnormalities in the fetus, fetal hydrops, monochorionic or 
monoamniotic placentation, triplets and higher-order 
pregnancy, abruption placenta or cord abnormalities, 
placenta accreta or percreta, anterior placenta previa and 
ruptured uterus were excluded. 

- Intervention-Intact cord: Resusc done with intact cord by the 
mother and cord was clamped between 3-5 mins after delivery 

- Intervention-Early cord clamp: cord clamped at 30 sec and 
resusc away from mother.  

- Primary outcome: Extended APGAR score at 5mins 
- Up to 17 points, with added category of: oxygen, CPAP, 

PPV, ETT, SURF, Compressions, Meds. A score of 1 added 
for each intervention if NOT done, 0 if they are  . 

- Secondary outcomes: Apgar score at 1, 5, and 10 minutes, 
need of PPV, intubation, chest compression, and drugs, 
duration of PPV, time of onset of spontaneous respiration, 
admission temperature to the nursery, cord pH and base 
excess, need of oxygen at 12 hours, packed cell volume (PCV) 
and bilirubin at 24 hours, need and duration of phototherapy, 
the severity of HIE, postpartum hemorrhage, and need of 
surgical removal of placenta.  

- 160 neonates needed in order to get up to 3mo follow up 

Results: 
- 1068 infants eligible, 496 consented. 
- 71/247 included in intact cord and 91/249 in early clamping 

(ie needed babies to req resusc!) 
- Baseline characteristics were similar in the ICR or ECR groups 
- 🗝 The primary outcome of the study, median expanded 

Apgar score at 5 minutes was significantly higher in the ICR 
group (15 versus 14) 

- The expanded Apgar score at 10 minutes was also 
significantly better in ICR than in the ECR group 

- 🤨  Heart rate was comparable in the two groups at 1 minute 
but significantly higher in the ECR group at 5 and 10 minutes. 

- Oxygen saturation was higher in the ICR group at 1, 5, and 10 
mins. 

- Duration of PPV and time to spontaneous breathing effort  
were significantly lower in the ICR group 

- 🗝  (for LMIC) A significantly lower proportion of neonates in 
the ICR group needed NICU admission 20% vs 34%  

- 🗝 Mean cord gas pH was significantly higher in the ICR group 
and a lower proportion of neonates in the ICR group had a pH 
of less than 7.0.  

- Both hematocrit and bilirubin at 24 hours were significantly 
higher in the ICR group than in the ECR group but the need for 
partial exchange and phototherapy were not different 
between the two groups  

Conclusion: 
- In late preterm and term neonates, resuscitation with an 

intact cord is feasible, safe and results in better physiological 
transition than the standard practice of early cord clamping 
followed by resuscitation.  

Variable
ICR 

group 
(n=71)

ECR 
group 
(n=91)

P

HR 1min
107.7 
(+19)

103.5 
(+31)

0.32

HR 5min
138.5 
(+9)

150 
(+17)

<0.001

HR 10min
134.6 
(+9)

154.8 
(+17)

<0.001


