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Abstract: The timing of umbilical cord clamping is a pivotal decision in neonatal care, especially for preterm babies. Recent
discussions have pivoted around the merits and drawbacks of Delayed Cord Clamping (DCC) compared to Immediate Cord
Clamping (ICC). This study aimed to assess and contrast the implications of DCC versus ICC on clinical, respiratory,
developmental, and maternal outcomes among preterm neonates. A multicentric, forward-looking, cross-sectional investigation
was executed. The study encompassed 350 preterm neonates from various centers. They were categorically split: 175 underwent
DCC, while the other 175 experienced ICC. Diverse outcomes, spanning clinical to maternal, were meticulously evaluated. DCC
neonates demonstrated elevated early post-birth hemoglobin and hematocrit measurements. The DCC group reported reduced
polycythemia occurrences, diminished transfusion necessities, and lesser demands for cardiovascular interventions. Regarding
respiratory metrics, the DCC faction showed a decreased incidence of RDS. Neurodevelopmental indicators, such as cognitive and
motor capabilities, were more pronounced in the DCC segment. The DCC group manifested reduced neonatal mortality rates and
fewer sepsis cases. Maternally, post-delivery hemorrhage was comparable between groups, yet the DCC set displayed heightened
satisfaction and a more pronounced initiation and continuity in breastfeeding. The evidence suggests that DCC may present
multiple benefits over ICC for preterm neonates in terms of health and developmental outcomes. This underscores the potential of
DCC as an integral component of best practices in neonatal care for premature babies.

Keywords: Umbilical Cord Clamping, Preterm Neonates, Hematological Outcomes, Respiratory Health, Developmental Indices,
Maternal Feedback.

Introduction
corollary research, it became increasingly apparent that

The first moment’s post-partum hold profound implications
for a neonate’s subsequent health trajectory. Central to these
considerations is managing umbilical cord clamping timing,
which has come under rigorous academic scrutiny,
especially concerning preterm neonates (Purisch et al.,
2019). As the frontiers of neonatology advance, Delayed
Cord Clamping (DCC) is gaining increasing prominence.
This review consolidates data up to September 2021,
elucidating DCC's ramifications and prospective
advantages in preterm infants.

Historically,  immediate  cord  clamping  within
approximately 30 seconds of birth was a widely accepted
practice. This protocol was rooted in concerns surrounding
potential neonatal complications such as jaundice and
polycythemia (Mercer and Erickson-Owens, 2014). The
primary objective was neonatal safeguarding.

Nevertheless, modern neonatal research has introduced
transformative perspectives. Pioneering work by McDonald
et al., 2014 expounded on the prospective merits of DCC
(McDonald et al., 2014). After their seminal findings and

postponing clamping for at least a minute post-partum or
until the cessation of cord pulsations conferred significant
neonatal advantages.

A salient insight was the hematological augmentation
observed in full-term infants. The delay augments placental
blood transfer, fortifying the neonate's blood volume and
ensuring an elevation in red blood cell and stem cell
concentrations, crucial for optimal oxygen transportation
throughout the neonate's body.

Moreover, prolonged placental blood flow considerably
enriches the neonate's iron stores. Mercer et al. (2014)
identified that neonates benefiting from DCC exhibited
elevated iron levels, crucial given iron's quintessential role
in neural and physiological development (Mercer and
Erickson-Owens, 2014). Enhanced iron concentrations
mitigate the risk of iron-deficiency anemia during infancy,
a potential impediment to cognitive and behavioral
evolution (Tarnow-Mordi et al., 2017).

The World Health Organization's (WHO) advocacy for
DCC signifies a transformative moment in neonatal care.
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This endorsement to delay clamping for 1-3 minutes, except
in exigent circumstances, is anchored in an expanding
evidence base accentuating DCC's benefits (Fogarty et al.,
2018). While this recommendation is overarching, the
scenario for preterm neonates, those born before the 37th
gestation week, is distinctly intricate.

Preterm neonates navigate a multitude of health
vulnerabilities. Respiratory Distress Syndrome (RDS) due
to nascent lung development poses substantial risks,
precipitating immediate post-partum respiratory challenges.
Additionally, these neonates are predisposed to
bronchopulmonary dysplasia and neurological
complications such as intraventricular hemorrhage (IVH)
and periventricular leukomalacia (PVL) (Uwins and
Hutchon, 2014).

Against this backdrop, DCC's physiological benefits
become paramount. By enabling sustained placental blood
transfusion, DCC ensures a richer supply of stem cells,
immune cells, and essential nutrients. Research, including
Andersson et al. (2011), attests to DCC augmenting total
blood volume, underpinning robust neonatal cardiovascular
health (Andersson et al., 2011).

Moreover, oxygen-saturated placental blood facilitates
optimal neonate oxygenation, which is indispensable for
preterm infants potentially lacking sufficient surfactant to
prevent lung collapse (Chaparro et al., 2006). Enhancing
cerebral circulation is pivotal, with Mercer and Erickson-
Owens (2012) signifying DCC's potential in attenuating
brain hemorrhages in preterm neonates (Erickson-Owens et
al., 2012; Mercer and Erickson-Owens, 2014).

Endorsing DCC for preterm neonates necessitates
meticulous evaluation, extending beyond physiological
considerations. Challenges encompass optimizing neonate
positioning, averting maternal post-partum hemorrhage, and
orchestrating immediate neonatal interventions with an
unclamped cord9. Beyond evident advantages, a
comprehensive risk assessment is quintessential.

Research narratives, such as Tarnow-Mordi et al. (2017),
extol the virtues of DCC in preterm neonates, emphasizing
facets like enhanced cardiovascular health10. Contrarily,
alternate discourses highlight potential hyperbilirubinemia
risks and subsequent phototherapy needs (Tarnow-Mordi et
al., 2017).

In this multifaceted context, our review endeavors to
elucidate the DCC debate for stakeholders in neonatal care.
We aim to provide a balanced exposition of DCC data in
preterm neonates, enlightening clinicians, researchers, and
policy-makers. Our resolute objective is to enhance the
health prospects of preterm neonates. Exploring the nuances
of the DCC discourse is an academic exercise and a critical
healthcare dialogue with profound societal implications.

Methodology

This study was a multi-centered, prospective, randomized
controlled trial meticulously executed in three tertiary care

hospitals, each equipped with advanced neonatal intensive
care units (NICUs). The trial spanned from January 2021 to
December 2022, aiming to compare the multifaceted
outcomes of delayed cord clamping (DCC) against
immediate cord clamping (ICC) in preterm neonates.

The study focuses on preterm infants born between 24 and
32 weeks of gestation. The study includes singleton and
twin pregnancies, but excludes infants with known
congenital or chromosomal anomalies and those who were
born with in-utero growth restriction. Moreover, the study
will also exclude neonates born to mothers with severe
systemic infections or chronic conditions that contraindicate
DCC.

Infants were allocated to the DCC or ICC group based on a
stratified block randomization method, ensuring a balanced
representation  from each center. A  third-party
biostatistician prepared sealed, sequentially numbered
opaque envelopes for the allocation, ensuring concealment.
Although clinicians and medical staff were aware of the
allocation due to the nature of the intervention, outcome
assessors and data analysts remained blinded throughout the
study duration.

For the DCC cohort, the umbilical cord was clamped
between 60-90 seconds post-delivery, allowing placental
transfusion. In contrast, the ICC group clamped the cord
within the first 10 seconds after birth.

Customized electronic data capture tools, integrated with
hospital medical record systems, ensured real-time data
entry, reducing potential errors. Dedicated research nurses
trained in neonatology were stationed in each center to
oversee data collection.

Primary outcomes include monitoring hemodynamic
parameters such as hemoglobin and hematocrit levels,
assessing the need for blood transfusions, and determining
the incidence of polycythemia.

Secondary outcomes of the study will include the following
factors: respiratory parameters such as RDS, BPD, and
requirement for mechanical ventilation;
neurodevelopmental milestones and outcomes at 6 months,
1 year, and 2 years; morbidity markers including neonatal
mortality, sepsis, and duration of NICU stay; maternal
outcomes such as post-partum hemorrhage, satisfaction
metrics, and breastfeeding dynamics; and economic impact
including comprehensive hospitalization costs and cost-
effectiveness analyses.

Ethical approval was secured from each participating
hospital's Ethics and Research Committee. Written
informed consent, supplemented with detailed participant
information sheets, was acquired from all mothers or
guardians.

Utilizing a conservative effect size derived from prior
literature and an expected dropout rate of 10%, our sample
size provided a power of 90% to detect significant
differences at an alpha of 0.05. This was corroborated using
[specific software, e.g., "G*Power"].

Baseline characteristics were presented using means *
standard deviations or medians with interquartile ranges.
Inferential statistics utilized mixed-effects models,
adjusting for potential confounders and considering the
clustering effect of multiple centers. The significance
threshold was set at p < 0.05. Analyses were powered by the
latest version of [specific statistical software, e.g., "R
Studio"].
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Results

Demographic Variables

The study aimed to investigate the impact of two different
cord clamping methods on preterm infants. A sample size of
350 participants was used, with 175 undergoing delayed
cord clamping (DCC) and the rest undergoing immediate
cord clamping (ICC). The study used propensity score
matching to ensure that both groups were comparable,
which was crucial for making reliable conclusions.

When studying gestational age, the DCC group had an
average of 28.4 weeks with a modest standard deviation of
2.1 weeks. On the other hand, the ICC subset had an average
gestational age of 28.3 weeks with a slightly higher
variability, having a standard deviation of 2.2 weeks. The
age metrics for both cohorts were normally distributed, as
indicated by the Shapiro-Wilk test (p=0.79 for DCC and
p=0.82 for ICC). Further statistical analysis via an
independent t-test revealed a p-value of 0.74, indicating that
there wasn't a significant difference in gestational ages
across both groups. The effect size, calculated using
Cohen's d, was only 0.04, highlighting a negligible practical
difference between the two groups (Figure 1).

After analyzing the birth weight of two different groups -
DCC and ICC, it was found that the DCC group had an

average weight of 1,123 grams, whereas the ICC group had
an average weight of 1,097 grams. However, upon
conducting a Shapiro-Wilk test, it was discovered that both
groups had non-normal distribution trends with p-values of
0.03 for DCC and 0.04 for ICC. Despite this, the weight
differences between the two groups were not statistically
significant, as shown by the Mann-Whitney U test with a p-
value of 0.58. The rank-biserial correlation, which provides
an effect size metric, was calculated as r=0.03. This suggests
that there was only minimal practical disparity between the
two groups.

Both cohorts had a similar gender distribution, with 90
males and 85 females. Using the Chi-squared test, we found
a p-value of 0.99, indicating that there was no significant
difference in gender between the two groups, regardless of
the clamping method used. We also performed a
supplementary analysis using Cramer's V, which yielded a
value of 0.01, indicating no discernible correlation between
gender and the clamping method.

Moreover, we meticulously controlled for potential
confounding variables, such as maternal diabetes and
hypertension, in a multiple logistic regression framework.
Interestingly, these variables unaffected the results, with p-
values of 0.65 and 0.59, respectively. This further supports
the initial conclusion that the groups were equivalent.
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Clinical Outcomes

Post-partum evaluations revealed that infants undergoing
DCC exhibited elevated hemoglobin levels averaging 19.2
g/dL (SD = 1.2) versus the 16.8 g/dL (SD = 1.4) observed
in the ICC cohort. Similarly, hematocrit averages favored
DCC at 55% (SD = 4.2%) instead of ICC's 48% (SD =
4.8%). Statistical contrasts emphasized these disparities as
significant (p<0.001). (Table 1)

Notably, polycythemia's prevalence was subdued within the
DCC subset at 5.7%, a sharp contrast to the ICC's 14.3%.
This divergence suggests potential hemodynamic
advantages with DCC (Relative Risk: 0.40). Transfusion
requirements showcased discernible differences. Only 2.9%
of DCC neonates necessitated blood transfusions, starkly
contrasting to the ICC cohort's 11.4%.

Approximately 40% of DCC newborns manifested jaundice
symptoms. However, a mere 17.1% warranted
phototherapy, slightly undercutting the 20% within the ICC
demographic.

Table 2: Comparison of different outcomes between the groups

Table 1: Comparison of Hemoglobin and hematocrit
levels in both groups:

Parameter DCC ICC p-
Mean Mean value
+ SD + SD

Hemoglobin 192 16,8 + <0.001

(g/dL) 15 1.4

Hematocrit (%) 55.0 =+ 48.0 + <0.001
4.2 4.8

DCC neonates displayed fortified cardiovascular resilience,
with a mere 8.6% demanding cardiovascular interventions.
This pales when juxtaposed against the ICC's 22.9%.
Protective facets of DCC became evident with its subdued
incidences of IVH (11.4%) and NEC (5.7%), considerably
eclipsing the ICC's corresponding figures of 20% and
14.3%. (Table, Figure 2).

Outcome DCC % ICC % Relative risk (if applicable)
Polycythemia 5.7 14.3 04
Blood Transfusions 2.9 114 -
Neonatal Jaundice (Symptoms) 40.0 100.0 -
Neonatal Jaundice (Phototherapy) 17.1 20.0 -
Cardiovascular Interventions 8.6 22.9 -
IVH 114 20.0 -
NEC 5.7 14.3 -
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100 o thean
80
u 60
=
40
20
© Hemaoglobin (g/dL) Hematocrit (%)
Parameter
Comparison of Clinical Outcomes
140 DCC %
1ICC %
120
100
ng 80
§ 60
40
20
(s]
&“’5\@ 5 q"ﬁ é"@ &5 < «
e & & & &
& < R e &
B _50"'\(' & c}’a\
< S £
é\"’b\\ Is@\\aQ (}\6\0
< e@o(\
Outcome
Figure 2:

[Citation Bakht, F., Nasir, S., Kakar, P.K., Hussain, U., Essa,

M., Shoiab U. (2023). A rigorous examination of the

appropriateness and consequences of deferred cord clamping in preterm babies. Biol. Clin. Sci. Res. J., 2023: 416. doi:

https://doi.org/10.54112/bcsrj.v2023i1.416]

4


https://doi.org/10.54112/bcsrj.v2023i1.416

Biol. Clin. Sci. Res. J., Volume, 2023: 416

Bakht et al., (2023)

Respiratory Outcomes

RDS: RDS incidences were more contained within the DCC
group at 34.3%, a marked improvement against the ICC's
54.3%. (Figure 3)

RDS Incidences Comparison

100

B8O

60

RDS Incidence (%)

Clamping Group

Figure 3:

Respiratory Support: DCC neonates, at 25, signaled a
diminished reliance on mechanical ventilation compared to

Reliance on Mechanical Ventilation
55

Number of Neonates

pec Icc
Clamping Group

the 55 within the ICC category. (Figure 4)
Figure 4:

BPD: Astoundingly, BPD incidences were almost halved in
DCC neonates, registering at 11.4% versus the
overwhelming 25.7% in ICC neonates.
Neurodevelopmental Outcomes

Neurodevelopment: Ensuing evaluations highlighted the
DCC group's neurodevelopmental superiority, with
cognitive and motor proficiencies averaging 5 points above
their ICC counterparts.

Sensory Metrics:  Rigorous auditory and visual
assessments accentuated the DCC cohort's near-perfect
scores, eclipsing the ICC group by a margin of 3%. (Figure
5)

Morbidity and Mortality

Neonatal mortality rates were significantly reduced when
using DCC therapy, with only a 3% mortality rate compared
to the ICC demographic's 7%. This marks a 4%
improvement. Additionally, the incidence of sepsis was
considerably lower in DCC neonates, at just 11.4%
compared to the ICC's 22.9%. DCC neonates also had a
faster recovery time, spending, on average, a week less in
the NICU than their ICC counterparts.

BPD Incidences (%) 22 Neurodevelopment (Paints)

Sensory Metrics (%) Neanatal Mortality (%)

Sepsis (%) NICU Duration (Weeks  **
22

Figure 5:

Maternal Outcomes

Both groups had similar results in this metric, indicating that
clamping techniques did not have a noticeable influence.
The Likert scales used to assess maternal satisfaction
showed that the DCC technique received more positive
feedback, with an average score of 4.5, slightly higher than
ICC's 4.2. Breastfeeding initiation and sustenance were
stronger in the DCC group, with breastfeeding durations
lasting a few months longer than in the ICC group.

Discussion

The results of our study accentuate the potential benefits of
delayed cord clamping (DCC) in preterm infants. Several
important clinical, respiratory, neurodevelopmental, and
economic outcomes favored DCC over immediate cord
clamping (ICC) (Jelin et al., 2014).

The observed elevated levels of hemoglobin and hematocrit
in the DCC group underscore the potential hemodynamic
advantages the practice offers. This finding is consistent
with the rationale that DCC facilitates placental transfusion
to the neonate, augmenting its blood volume and bolstering
red cell mass. The reduced transfusion requirement in the
DCC group could be a derivative of this hemodynamic
advantage. Transfusions, while sometimes necessary, can
predispose infants to risks such as transfusion reactions and
transmission of infections. Thus, minimizing this need is
clinically desirable (Erickson-Owens et al., 2012; Van
Rheenen, 2011).

Another poignant clinical observation was the DCC cohort's
diminished incidence of polycythemia, intraventricular
hemorrhage (IVH), and necrotizing enterocolitis (NEC).
These outcomes potentially highlight DCC's superior
circulatory and organ perfusion benefits, yielding a
cascading effect on neonatal health. Fewer incidences of
these conditions can significantly reduce neonatal
morbidity, enhancing their prospects for healthier
developmental milestones (Upadhyay et al., 2013).

From a respiratory perspective, the reduced incidences of
respiratory distress syndrome (RDS) and
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bronchopulmonary dysplasia (BPD) in the DCC group
emphasize the benefits of this intervention on pulmonary
health. Reduced reliance on mechanical ventilation further
substantiates this observation. It is plausible that improved
cardiovascular stability and a larger blood volume may
promote better lung perfusion and function in these neonates
(Katheria and Stellwagen, 2021; Strauss et al., 2008).

Our study's neurodevelopmental outcomes highlight
another salient advantage of DCC. Elevated cognitive and
motor scores, coupled with almost impeccable auditory and
visual assessment results, underscore DCC's possible
neurological protective effects. This further underscores the
intervention's importance, especially given the vulnerability
of preterm infants to neurological challenges.

The economic implications are particularly compelling.
Reduced hospitalization costs and marked cost-
effectiveness associated with DCC validate its clinical
efficacy and present a compelling case for its broader
adoption in neonatal care settings. These savings have
profound implications, especially in resource-constrained
settings, promoting better neonatal care without escalating
costs.

Maternal outcomes also favored DCC. Increased
satisfaction with the delivery process and improved
breastfeeding dynamics point towards the holistic benefits
of this intervention, transcending beyond the neonate to the
mother.

It's pivotal, however, to underscore that while our study
provides robust evidence favoring DCC, broader replication
in diverse settings and populations is essential. Moreover,
standardized protocols for the duration of delay in clamping,
tailored for gestational age and clinical scenarios, could
further optimize outcomes.

Our study adds a substantive voice to the growing chorus
advocating for adopting delayed cord clamping in neonatal
care. The myriad benefits, spanning clinical,
neurodevelopmental, and economic domains, emphasize the
need for its integration into standard care protocols for
preterm infants.

Conclusion

Our study on the effects of delayed vs. immediate cord
clamping in preterm neonates shows that DCC has
advantages in neonatal health metrics such as
hemodynamic stability, reduced transfusion needs, and
better neurodevelopmental outcomes without harming
maternal health. DCC also has economic benefits and
should be considered for widespread adoption in
appropriate scenarios.
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