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Introduction
Th e timing of cord clamping and cutt ing is fre-
quently regarded as one of the components of 
active management of the third stage of labour 
(other components are administration of a 
prophylactic uterotonic at or aft er delivery of 
the  baby, controlled cord traction and uterine 
massage). However, there is no consensus on 
the precise meaning of the word “early” in this 
context.1

Th e practice of early cord clamping started in 
the 20th century with increasing number of 
women opting for hospital births, and increas-
ing number of obstetricians conducting such 
deliveries. Th is practice probably evolved with 

intent to carry-out resuscitation of pre-term and 
depressed term infant as soon aft er birth as pos-
sible. Th is can help in reducing the incidence of 
polycythaemia and jaundice.2

It is the usual practice to clamp umbilical cord 
immediately aft er birth. Th ere is no sound evi-
dence to support this approach, which might 
deprive the newborn of some benefi ts, such an 
increase in iron storage.3 Policies for timing of 
cord clamping vary, with early cord clamping 
generally carried out in the fi rst 60 seconds af-
ter birth, whereas later cord clamping usually 
involves clamping the umbilical cord more than 
one minute aft er the birth or when cord pul-
sation has ceased. Th e benefi ts and potential 
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harms of each policy are debated.1

Delayed cord clamping at birth has shown to 
benefi t neonates with increased placental trans-
fusion leading to higher hemoglobin concen-
trations, additional iron stores and less anemia 
later in infancy, higher red blood cell fl ow to vital 
organs and bett er cardiopulmonary adaptation.4

Delayed umbilical cord clamping has been sug-
gested as a measure to prevent infant iron defi -
ciency, but data concerning its health benefi ts 
and possible adverse eff ects, especially in high 
income countries is scarce.5 Th us, delayed um-
bilical cord clamping (not earlier than 1 min af-
ter birth) is recommended for improved mater-
nal and infant health and nutrition outcomes.6

In a randomized trial, it was noted that mean 
IgG was 11.7±1.9g/l in delayed group and 
11.0±1.8g/l in early group (p=0.004). Th e mean 
ASQ score at 4 months of age was 258.9±28.4 
in delayed group and 257.5±29.2 in early group 
(p=0.6).7

Rationale of study is to compare the outcome of 
early versus delayed cord clamping in neonates 
born at term in a tertiary care hospital. Litera-
ture has reported that the outcome of delayed 
cord clamping is bett er than early cord clamping. 
With delayed cord clamping, enough blood and 
important blood nutrients fl ow from placenta to 
neonate which help him in building-up of body 
and help in reducing the incidence of iron defi -
ciency anaemia in children in later ages. Many 
studies has reported about short term outcome 
of this comparison in terms of haemoglobin or 
hematocrit levels. But not much work has been 
done on long term outcome of this comparison 
in terms of neuro-development and immunity 
of neonate. Moreover, there was no local study 
we observed in literature which can help us to 
get the magnitude of problem in local popula-
tion. So through this study we want to get the lo-
cal evidence which could help us in implement-
ing the results of this study. Th is will help in the 
improvement of our practice as well as will also 
help us to update guidelines for bett er manage-
ment protocols for neonates.

Material and Methods:
A randomized clinical trial was done at the De-
partment of Pediatric Medicine, Services Hos-
pital, Lahore during period from 1st June 2019 
till 30th June 2020. Sample size of 220 cases; 
110 cases in each group is calculated with 95% 
confi dence level, 80% power of test and taking 
magnitude of mean IgG i.e. 11.7±1.9g/L in de-
layed cord clamping and 11.0±1.8g/L in early 
cord clapping.7 Non probability, consecutive 
sampling technique was used to collect the in-
formation from cases. Neonates of either gender 
born at term (>37weeks of gestation assessed 
through antenatal record of mother) delivering 
in Department of Obstetrics & Gynecology cas-
es were included in the study while cases with 
low birth weight (<2000 grams), maternal dis-
eases, neonates with sepsis, asphyxia, prematu-
rity comorbid condition and neonate with con-
genital anomaly (on medical record and clinical 
examination) were excluded from the study.

Total 220 patients fulfi lling the inclusion crite-
ria were included in the study from labour room 
and operation theatre of Department of Obstet-
rics & Gynecology, Services Hospital, Lahore. 
An informed consent was taken from parents 
to include their baby in study. Demographic 
detailed (name, gestational age, gender) was 
noted. Th en patients were randomly divided in 
two groups A and B by simple lott ery methods. 
In group A, cord was clamped early and in group 
B, cord was clamped delayed. Th en all patients 
undergone delivery. Aft er delivery patients were 
shift ed in post-delivery ward and aft er 4 months, 
blood sample of neonate was obtained in a 3cc 
syringe under aseptic measures. All samples 
were stored and sent to the laboratory of the 
hospital for assessment of IgG level. Reports 
were assessed and level was noted (as per op-
erational defi nition). All females were advised 
to present aft er 4 months of delivery for neural 
assessment of their neonate. ASQ score was as-
sessed by researcher herself and noted. Data 
was collected on a standardized proforma. Data 
was entered and analyzed using SPSS version 
20. Quantitative variables like gestational age 
at birth, birth weight, ASQ score and IgG level 
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at 4 months was presented by Mean and SD. 
Qualitative variables like gender was presented 
by frequency and percentage. Both groups were 
compared by using independent sample t-test. 
P-value ≤ 0.05 was considered as signifi cant. 
Data was stratifi ed for gestational age at birth 

(> 38 weeks/ < 38 weeks), gender and birth 
weight (>2500 g/<2500 g). Post-stratifi cation, 
independent sample t-test was applied to hy-
pothesize the diff erence in mean IgG levels and 
ASQ score in neonates born at term with p-val-
ue≤0.05 as signifi cant.

Results:
In this study, a total of 220 participants involved 
among these more than half of the cases, the  gen-
der was males neonates (53.18%) while 46.82% 
were female neonates. Th e mean gestational 
age of neonates at time of birth was 38.55±0.58 
weeks in group-A and 38.52±0.55 weeks in 
group-B. In group-A 57(51.82%) neonates were 
male and 53(48.18%) were females. While in 
group-B 60(54.55%) neonates were male and 
50(45.46%) were females. Mean birth weight of 
neonates in group-A was 3334.96±487.43grams 
and in group-B was 3309.09±481.57 grams. 
Mean IgG level in Group-A was 3.13±0.78 and 
in group-B was 3.27±1.14. Mean ASQ score in 
group-A was 255.15±18.49 and in group-B was 
258.57±11.57. (Table-1, Figure 1)

Data was stratifi ed for gestational age of neo-
nate, gender, weight at birth to control mean 
IgG level and ASQ scores and insignifi cant dif-
ference in mean IgG level and ASQ scores in 
both groups on stratifi cation obtained as strati-
fi ed for p>0.05. (Table 2)

Discussion:
In this study IgG level and ASQ score was 
compared at 4th month in term neonates who 
underwent early and delayed cord clamping. 
Results of this study showed that IgG level and 
ASQ score did not show statistically signifi cant 
diff erence in neonates in both study groups. I.e. 
IgG level: Group-A: 3.13 vs. Group-B: 3.27, p-
value=0.303& ASQ score: Group-A: 255.15 
vs. Group-B: 258.57, p-value=0.102. Stratifi -
cation of gestational age, gender and weight of 
neonates also did not show any signifi cant dif-
ference for IgG level and ASQ score in relation 
to early and delayed cord clamping.

Similar fi ndings were reported by Ola Anders-
son in his study in which he showed that IgG 

Table 1: Demographic profi le of patients

Variables
Group-A 
Clamped Early

Group-B 
Clamped Late

Age of neonates 38.55±0.58
(Range=38-40)

38.52±0.55
(Range=38-40)

Weight of neonates 3334.96±487.43
(Range=2526-4180)

3309.09±481.57
(Range=2504-4187)

IgG level 3.13±0.78
(Range=2-4)

3.27±1.14
(Range=2-5)

ASQ score 255.15±18.49
(Range=225-280)

258.57±11.57
(Range=240-280)

Table 2: Stratifi cation of IgG level and ASQ scores in both study group based 
on demographic variables

Variables Categories
Group-A
Clamped Early

Group-B
Clamped Late p-value

IgG Level
Gestational Age ≤38 Weeks 3.29±0.76 3.36±1.07 0.780

>38 Weeks 2.98±0.77 3.18±1.20 0.302

Gender Male 3.12±0.80 3.18±1.17 0.744

Female 3.15±0.76 3.38±1.10 0.228

Weight < 2500 3.50±0.75 3.33±0.57 0.740

>2500 3.10±0.78 3.27±1.15 0.231

ASQ Scores
Gestational Age ≤38 Weeks 256.25±19.48 258.30±12.31 0.514

>38 Weeks 254.08±17.58 258.83±10.89 0.090

Gender Male 256.68±18.33 259.38±11.98 0.351

Female 253.50±18.69 257.60±11.10 0.178

Weight < 2500 261.37±23.37 259.66±17.09 0.912

>2500 254.66±18.10 258.54±11.49 0.068

Figure I: Gender distribu  on pa  ents according to study group
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level and ASQ score did not diff er between 
study groups at 4th month.7 However in the 
same study a signifi cant diff erence was seen in 
IgG level at 2-3 days.

Neuro-development in relation to time of cord 
clamping has previously only been reported 
twice in the literature. Mercer et al demonstrat-
ed in boys born very preterm that delayed cord 
clamping had a protective eff ect against motor 
disability at age 7 months.8

Previous studies performed by the principal in-
vestigator in a high-income country have shown 
that delayed cord clamping, compared with ear-
ly clamping, resulted in a reduced prevalence of 
neonatal anaemia.5 Further-more, delayed cord 
clamping improved iron status and reduced the 
prevalence of iron defi ciency (ID) in infants at 
four months of age without demonstrable ad-
verse eff ects.5,9 As iron defi ciency in infants even 
without anaemia has been associated with im-
paired development,10,11 delayed cord clamping 
seems to benefi t full term infants even in regions 
with a relatively low prevalence of iron defi cien-
cy anaemia.5

However, delayed cord clamping was associated 
with improved fi ne motor function at 4 years of 
age.12 Although ID anaemia is rare (3–9 %) in 
high-income countries,13 the negative impact on 
children’s health and development should not 
be under-estimated.

Even though previous data indicate that delayed 
cord clamping and improved infant iron status 
could have long-term eff ects on infant health, 
there is a lack of studies investigating these as-
sociations. Also delayed cord clamping seems 
to be protective of motor disability in male very 
low birth weight infants, possibly as a result of 
increased blood, red cell and stem cell volume.8

A search on immunoglobulin and cord clamping 
on Medline rendered only one study on term in-
fants, which demonstrated no eff ect on neonatal 
IgG levels from delivery to cord clamping time. 
No previous att empts to assess early neuro-de-
velopment in relation to umbilical cord clamp-

ing have been made in full-term infants.

Long-term eff ects of delayed umbilical cord 
clamping have been evaluated in a limited num-
ber of studies. In a single cohort, assessed from 
4 months to 4 years of age, 5, 12, 78 scores of 
neuro-development did not diff er by timing of 
umbilical cord clamping among patients at 4 
months and 12 months of age. At 4 years of age, 
children in the early umbilical cord clamping 
group had modestly lower scores in social and 
fi ne motor domains compared with the delayed 
umbilical cord clamping group.12

Term and pre-term infants appear to derive 
benefi t from delayed umbilical cord clamping; 
therefore, delayed umbilical cord clamping for 
at least 30–60 seconds is recommended in term 
and pre-term infants except when immediate 
umbilical cord clamping is necessary because 
of neonatal or maternal indications. In term in-
fants, delayed umbilical cord clamping increases 
hemoglobin levels at birth and improves iron 
stores in the fi rst several months of life, which 
may have a favorable eff ect on developmental 
outcomes. Th ere is a small increase in jaundice 
requiring phototherapy in term infants under-
going delayed umbilical cord clamping. Conse-
quently, obstetrician, gynecologists and other 
obstetric care providers adopting delayed cord 
clamping in term infants should ensure that 
mechanisms are in place to monitor for and treat 
neonatal jaundice.13,14 

Conclusion:
Results of this study did not show any signifi cant 
diff erence in IgG level and ASQ score in term 
neonates up to 4 months of age who underwent 
early and delayed cord clamping. Although very 
few studies have addressed this issue more stud-
ies are required to generate the evidence that 
may show any possible impact of timing of cord 
clampingon infant development in the early 
years of life.
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