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ABSTRACT

BACKGROUND

The potential benefits of delayed cord clamping have been identified and they include less intraventricular haemorrhage, less need
for blood transfusion, improvement in the blood pressure and cerebral oxygenation in low birth weight neonates. Increasing iron
stores in infants through delayed cord clamping may be particularly beneficial in resource-poor settings where severe anaemia is
common. The haematological benefits of delayed cord clamping in term and preterm babies has been found by many previous
studies. The different haematological parameters which have shown improvement in preterm babies were higher levels of
haemoglobin and haematocrit, and subsequent reduction in frequency of blood transfusions in first 4 to 6 weeks of life.

METHODS

This non-randomized trial was conducted in the department of Obstetrics & Gynaecology and Paediatrics at Army Hospital
(Research & Referral), Delhi Cantt. from May 2011 to Apr 2013. Premature babies born consecutively between 34 to 36 weeks & 6
days of gestation were randomized with computer generated random number tables to delayed cord clamping (DCC) and early
cord clamping (ECC) group as case & control.

RESULTS

100 preterm neonates were included in study. Early cord clamping (ECC) was done in 50 babies and delayed cord clamping (DCC)
in 50 babies. At six weeks of age haemoglobin in both DCC versus ECC group was measured. Haemoglobin levels in DCC group
(9.25+0.59 gm/dl) were significantly higher than those in ECC group (9.0+0.50 gm/dl) (p - 0.018).

CONCLUSIONS
Delayed cord clamping is safe and beneficial in premature neonates and is recommended for practice.
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BACKGROUND

In an active management strategy, the umbilical cord is
usually clamped shortly following birth of the infant. This is
generally carried out in the first 30 seconds after birth,
regardless of whether the cord pulsation has ceased.! Late
cord clamping, or delayed clamping, a physiological approach,
involves clamping the umbilical cord when cord pulsation has
ceased. However, definitions of what constitutes early and
late cord clamping vary.23 This placental transfusion can
provide the infant with an additional 30% more blood
volume and up to 60% more red blood cells.

The amount of blood returned to the infant also depends
on when the cord is clamped and at what level the infant is
held (Above or below the mother’s abdomen) prior to
clamping.4
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Early cord clamping may increase the likelihood of feto-
maternal transfusion (The amount of blood that is forced
back across the placental barrier into the maternal
circulation), as a larger volume of blood remains in the
placenta. This would have been considered a potential issue
prior to the introduction of Rh D immunoglobulin
prophylaxis, since early clamping of the cord was considered
to increase the risk.

The potential benefits of delayed cord clamping have
been identified and they involve less intraventricular
haemorrhage, less need for blood transfusion, improvement
in the blood pressure and cerebral oxygenation in low birth
weight neonates.>6 Increasing iron stores in infants through
delayed cord clamping may be particularly beneficial in
resource-poor settings where severe anaemia is common.”
There is a concern that delayed cord clamping could result in
polycythaemia and hyperbilirubinaemia.8 It is vital to keep in
mind that there are some situations in which it is advisable to
perform early cord clamping.® For instance, infants with
hydrops are already overloaded with fluid and may not
tolerate additional volume; during foetal distress there is also
a greater than normal transfer of blood from the placenta to
the foetus prior to delivery; infants at risk for polycythaemia,
such as infants of diabetic mothers or severely growth
restricted infants, severely asphyxiated infants, and in cases
where resuscitative efforts need to be initiated without delay,
early cord clamping may be warranted.910
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The delayed cord clamping has obvious haematological
benefits both in term and preterm infants as observed in
many previous studies. The term infants with delayed cord
clamping had higher haemoglobin, haematocrit and ferritin
levels at the age of 2 months.1l Further various expert
committees including World Health Organization (WHO),
American Academy of Paediatrics, and one of the studies have
stressed on prevention of anaemia during first six weeks of
life for normal physical and cognitive development and
therefore a strong reason to delay cord clamping.12.13.14

Furthermore it has been found that delayed cord
clamping is associated with better pulmonary and systemic
vasodilatation due to significant fall in peripheral and
pulmonary vascular resistances and consequently higher
blood flow to the brain, body, and intestines.1516 In preterm
infants it was associated with a better cardiopulmonary
adaptation and subsequently decreased dependence on
supplemental oxygen or fewer days of assisted
ventilation.1517.18

The various hematologic and hemodynamic benefits of
delayed cord clamping found were increased level
haemoglobin and haematocrit, improved systemic circulation
and reduced need for blood transfusions in the first 4 to 6
weeks in preterm infants.15171819 The other benefits of
delayed cord clamping DCC were better adaptation to
immediate external environment and decreased use of
supplemental oxygen or assisted ventilation for preterm
infants.1516 With the result these neonates also had at least 3
minutes increased duration of early breastfeeding as
compared with early clamped infants.20 The delayed cord
clamping also increases blood volume and iron stores at
birth, which is very important for preventing iron deficiency
anaemia during infancy. In developing countries around 50%
of infants become anaemic by 1 year of age?! and estimates in
some countries well exceed this percentage. Though there are
many causes of anaemia but iron deficiency is one the
principal cause of anaemia in infants.

There are various concerns regarding delayed cord
clamping like polycythaemia, hyper viscosity,
hyperbilirubinaemia, and transient tachypnoea of the
newborn.

Saigal and Usher initially raised the concern that delayed
cord clamping may be a potential for neonatal polycythaemia
in 1977.22 Polycythaemia which is defined as venous
haematocrit level greater than 65% and has nonspecific
clinical manifestations like dusky skin colour, tachypnoea,
retractions, rales, cyanosis, grunting, hypotension, and
hypoglycaemia, neurologic symptoms, apnoeic spells and
irritability.22.23.24

Furthermore hyperbilirubinemia from delayed cord
clamping in preterm infants have been found in one older
study?5 but inclusion of some small for gestation age neonates
was a significant confounding factor.

Transient tachypnoea of the newborn (TTN) which occurs
soon after birth in some neonates and manifests by
respiratory distress, tachypnoea, grunt, nasal flare, mild
cyanosis and sub costal retracting.2¢ Though there were
higher respiratory rates reported in some infants with
delayed cord clamping, but overall the duration of
supplemental oxygen or assisted ventilation was less in these
neonates.26.27

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 8/ Issue 13/ Apr. 01, 2019

Original Research Article

The main objective of our trial was to identify the
outcome of early and late clamping of umbilical cord on
haemoglobin level of preterm infants at the age of 6 weeks.

METHODS

This non randomized trial study was conducted at
department of Obstetrics & Gynaecology and Paediatrics at
Army Hospital (Research & Referral), Delhi Cantt for a period
of May 2011 to Apr 2013 in the premature babies born by
normal vaginal delivery. In this trial a selective sample of
more than 100 women during their second stage of labour
were selected according to the following:

Inclusion Criteria

1.  All the infants who were born by normal vaginal delivery
(NVD) at 34 to 36+6 weeks of gestation were assessed by
obstetrician and paediatrician. The gestation age of
neonates was calculated from date of last menstrual
period, first trimester ultrasonography and confirmed by
clinical examination as described by Ballard scale.

2. The neonates who met the following selection criteria
were included in this study: birth weight >2000 g,
gestation age (34-36)+6 weeks, singleton birth, vaginal
delivery.

3. Written informed consent given by either parent.

Exclusion Criteria

1. Any neonates with birth asphyxia/meconium aspiration
syndrome/precipitate  labour/intrauterine = growth
retardation (IUGR)/intrauterine infection/any
syndrome/congenital heart diseases/major anomaly and
neonates admitted in SNCU.

2. Mother with diagnoses of placenta praevia or abruption/
bleeding/preeclampsia or eclampsia (Also in any
previous pregnancies)/placental abnormalities/
hypertension/cardiomyopathies or chronic renal
disease, maternal gestational diabetes, maternal drug

abuse/smoking.

3. Unwilling to return for follow-up visits at the same
hospital.

Methodology

The randomized control trial was conducted after necessary
approval was taken from the ethical committee of hospital.
More than 100 women during their second stage of labour
who fulfilled all the described inclusion criteria’s were
randomly selected and were divided into two groups: First
group (n=50): the neonates in this group had early cord
clamping after birth; second group (n=50): these neonates
had late cord clamping after birth. Two proforma sheets were
developed collect the necessary data as follows.

Maternal Proforma
An interview questionnaire proforma sheet which contained
the following two parts to collect data:

Demographic Data

Demographic data such as (Age, occupational and education
level, socioeconomic status, urban -rural).
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Obstetrical Data

Obstetrical history such as (Gravida, parity, abortions,
last menstruation period, expected date of delivery
and gestational age, previous lab tests and ultra-sonography).

Newborn Proforma
A newborn proforma sheet contained the following parts.

Umbilical Cord Data
Umbilical cord clamping record sheet which consists of date,
time of cord clamping after birth (Using a stopwatch).

Haemoglobin Data

1. Haemoglobin and haematocrit were estimated at six
weeks of age.

2. The mothers were screened for eligibility; parents were
informed about the trial and written informed consent
obtained from either parent.

3. Delayed umbilical cord clamping done in fifty births
selected randomly constituted the study group. Fifty
early cord clamped subjects were taken as control.

4. At birth the allocated envelope was opened and staff at
delivery room was told about the designed intervention.
A stopwatch was also used to accurately time the cord
clamping. When umbilical cord was clamped before 20
seconds, we put neonate in early cord clamping (ECC)
group and when clamped at more than 20 seconds the
group allotted were delayed cord clamping. Meanwhile
all those neonates who were in DCC group, the team
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tried to hold them at a low level from introitus as much
as possible without creating any extra tension on the
cord while the neonate was still connected to the
placental circulation. The main aim to hold the neonate
around 20 to 30 cm below the mother’s introitus during
vaginal delivery was that maximum possible placental
blood should get transfused in to baby. Further it was
assured that no utero-tonics were administered to
mother before cord clamping.

5. To avoid any untoward complication during the process
of birth, the obstetricians were at full liberty to violate
the described protocol whenever he or she believed that
there was an urgent need for immediate clamping of
umbilical cord for the wellbeing of mother and her new-
born.

6. Later on, at the six weeks of age the infants from both the
groups were reviewed and their haemoglobin and
haematocrit levels checked. The venous blood was
collected from peripheral veins using all aseptic
precautions and analyses was done by Beckmen Coulter
machine.

In our study around 146 preterm infants were assessed
for eligibility and among them 46 infants were excluded from
study. 24 neonates were excluded either due to parental
refusal or technical limitation and 22 neonates were born
with exclusion criteria. 50 neonates were randomised to ECC
group and 50 to DCC group.

Preterm infants assessed for
eligibility
146

¥

—*| criteria

Infants with exclusion

i

EligibleInfants
enrolled 124
Included in study Excluded from study
100 24
ECC DCC Refused Technical limitation
50 50 17
¥
Analysed Analysed
30 50
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Statistical Analysis

Data collected was entered in MS excel and analysed using
SPSS version 15. The descriptive statistical measures like,
mean and standard deviation were applied. Independent

sample t test was applied to find out the difference in
continuous variables between two groups. The differences
were interpreted statistically significant at P<0.05.

RESULTS
Maternal ECC DCC p-Value
Characteristics N=50 N=50
Maternal Age 255 26+ 4 0.082
Parity 1.8+4 161 0.084
Maternal Haemoglobin | 10.6 +1.1 | 10.8+ 1.4 0.082

Table 1. Shows the Demographics Characteristics of
Mothers Enrolled in Study
P >0.05 was considered statistically insignificant difference

The demographic and haemoglobin variables between
mothers in the ICC and DCC groups were almost similar.

Parameter ECC DCC p
Birth Weight 2.5+0.30 2.6 +0.25 0.86
Gestational Age 3424 34+2.2 0.79
Length 47.6 2.1 47.5+2.8 0.88
OFC 32.2+28 31.9+29 0.85
APGAR 1 Minute 8 9 0.93
APGAR at 5 Minutes 9 10 0.84
Mean Peak Bilirubin | 12.3+2.8 13+25 0.88

Table 2. Shows Different Clinical and Laboratory
Parameters of Neonates
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ECC DCC p-Value
*Hbiat Day 1 17625 18.5+3.0 0.055
“Hctiat Day 1 52.8+5.2 55.5+54 0.052
#Hbzat 6 Weeks | 9.0 £0.50 9.25+0.59 0.018
#Hct2 6 Weeks 27.2+2.6 27.75 + 2.58 0.032

Table 4. Shows Comparison of Haemoglobin at 6 Weeks of

Age in Both DCC Versus ECC Group. Haemoglobin Levels in

DCC Group (9.25 + 0.59 gm/dl) Were More Than Those in
ECC Group (9.0 + 0.50 gm/dI) (p - 0.018)

*Haemoglobin and haematocrit at day 1 of age.
#Haemoglobin and haematocrit at 6 weeks of age
P value < 0.05 significant

P > 0.05 was considered statistically insignificant

The table shows the infant characteristics like birth
weight,  gestational age, length, Occipito-frontal
circumference and Apgar scores were similar between the
two groups.

Morbidity ECC DCC
Polycythaemia 0 1
IVH 1 0
Sepsis 0 0
Jaundice 4 9
Exchange Transfusion 0 0
Blood Transfusion 4 2
Feeding Problems 7 3
Patent Ductus Arteriosus 1 0

Respiratory Distress Syndrome

Apnoea 1 1
Hypoglycaemia 3 2
Transient Tachypnoea of Newborn 1 2
Necrotizing Enterocolitis 1 1

Table 3. Shows Frequency of Neonatal Complications

During the Infant’s Stay in The Hospital in Both Groups

There was no significant difference in neonatal morbidity
in between two groups.
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There was a total of 124 deliveries in the specified
gestational age group during the study period. Of these, 100
eligible infants were randomized into 2 groups of 50 each. 24
babies were excluded from the study due to technical
limitations or parental refusal.

The mean birth weight was 2513 + 300 grams and 2643 *
256 grams in the ECC and DCC groups respectively. Their
mean gestational age was 34.1 * 2.7 and 34.0+2.6
respectively. Of the total study population 48 were females
and 52 males. The two groups were comparable with regard
to all maternal and neonatal characteristics as shown in
tables 1 and 2.

The haemoglobin and haematocrit on follow up at 6 wk,
were higher in DCC group when compared to ECC group
(Table 4). The mean haemoglobin and haematocrit on day 1
of life in DCC group was higher than in the ECC group but
difference was not statistically significant. However, neonates
in the DCC group had higher level of serum total bilirubin
than ECC group and that difference was not statistically
significant. At the age of 6 weeks there was drop in
haemoglobin and haematocrit levels in both ECC and DCC
groups, but difference was statistically significant. Therefore,
this study found out that DCC compared with ECC was
associated with higher haemoglobin values at 6 weeks of life,
thus giving a hemodynamic advantage to the preterm
neonate during the period of anaemia of prematurity (AOP).
This directly translates to lesser incidence of symptoms with
lesser need of transfusions though this was not significantly
proved.

DISCUSSION

Our study confirms that DCC is a quite feasible and safe
intervention. We found that DCC as compared to ECC was
associated with higher level of haemoglobin values at 6
weeks of life, thus giving a much-desired advantage to
preterm neonates. Further this directly translates to lesser
incidence of symptoms and lesser need for top-up blood
transfusions though this was not significantly proved.
Meanwhile neonatal hyperbilirubinemia might be a serious
concern in premature neonates with delayed cord clamping,25
and in our study we also observed a trend of higher bilirubin
levels in DCC group, but this difference was not statistically
significant. There was no difference in need of extra
phototherapy among these two groups. Our findings were
consistent with findings of various other studies who have
also found that there is no increased risk of
hyperbilirubinemia in neonates with delayed cord
clamping.5.17, and 289,12,29 Further no neonate needed exchange
transfusion in highly reassuring that intervention is quite safe
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and not associated with pathological rise in serum bilirubin
level.

Our study revealed that the DCC was not associated with
any increased risk for significant polycythaemia and this
finding was consistent with study done by Kinmond et al.28 In
our study among all the neonates, only one had a haematocrit
>65% in the DCC group. But the neonate was asymptomatic
and didn’t need any intervention. Furthermore, we did not
find any significant difference in overall neonatal morbidity
in both groups. There are some studies that have found an
improved respiratory status and function in neonates with
delayed cord clamping which was reflected by improved first-
day oxygen saturation (SPOz) and median duration of
supplemental oxygen required by these neonates.2830

As for as short-term neurological morbidity was
considered we found no difference between ECC and DCC
group. We had a one neonate in ECC group who had
developed intraventricular haemorrhage (IVH) and it does
not have any statistical significance. These findings of our
study were consistent with many studies done in past.517,19.28
It is important to mention here that Hofmeyr et al3! in their
study have reported a decrease in IVH in neonates with
delayed cord clamping DCC. But no other study has confirmed
their finding. Furthermore recently, Mercer et al32 in their
study have found a decreased incidence of IVH in preterm
neonates with DCC, but this difference in IVH between two
groups was not statistically significant.

Limitation of the Study
Many events which occur during birth process may confound
the results of research. There are various other birth-related
factors in addition to the timing of cord clamping which can
significantly determine volume of placental transfusion to
neonate during birth process and include the level at which
the neonate is held below introitus; intensity and duration of
uterine contractions during the third stage of labour; and
dose, concentration and duration of oxytocin infusion used.
The present sample size was not adequate to derive
conclusive evidences on effect of timing of cord clamping on
early neonatal morbidities. Also, long term developmental
outcomes have not been determined.

CONCLUSIONS

1. In a preterm neonate, DCC leads to increased Hb levels
compared to ECC at 6 weeks of age. This translates to a
hemodynamic advantage during the period of AOP.

2. This study also showed improved APGAR scores of
neonates in whom DCC was done.

3. The clinical profile of neonates with delayed clamping of
cord is also better with less perceived need for blood
transfusion.

4. The incidence of hyperbilirubinemia requiring
phototherapy was increased in DCC group. No exchange
transfusion was required.

5. There was no significant increase in the number of
neonates with polycythaemia in the DCC group.

6. No beneficial or detrimental effect on the incidence of
IVH was noted in the study group.

Recommendation
Delayed cord clamping is a simple yet effective intervention
that provides benefits of raised haematocrit and haemoglobin
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levels at 6 weeks of age. However, larger studies with long
term follow up for neuro-developmental outcomes are
required before firm recommendations can be made.
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