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Objective:
To measure the effects of a five-minute delay
(DCC) versus immediate cord clamping (ICC) on
residual placental blood volume (RPBV) at birth,
and hemoglobin and serum bilirubin at 24 to 48
hours of age.
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Hypothosis
Hypothesis: that term infants with DCC of
five minutes (or UCM x 5) have lower
amounts of RPBV associated with higher
hematocrit and hemoglobin at 24 to 48
hours and no increase in jaundice,
symptomatic polycythemia, or other
adverse effects.

Null: that term infants with DCC of five
minutes (or UCM x 5) had equal or lower
amounts of RPBV. Or that this was
associated with higher hematocrit and
hemoglobin at 24 to 48 hours and did
have an increase in jaundice,
symptomatic polycythemia, or other
adverse effects.
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Requirements for
this study
Women were eligible if they were expecting a
healthy singleton pregnancy in the vertex
position at term (37–416/7 weeks), had no
evidence of medical or obstetrical
complications (i.e. hypertension, pre-eclampsia,
diabetes, smoking, substance abuse, suspected
intrauterine growth restriction), were planning
on breastfeeding, spoke English, and were at
least 18 years of age.

Looking deeper
had no evidence of medical or obstetrical complications (i.e.
hypertension, pre-eclampsia, diabetes, smoking, substance abuse,
suspected intrauterine growth restriction), were planning on
breastfeeding, spoke English, and were at least 18 years of age. Infants
with evidence of intrauterine growth restriction and serious congenital
anomalies were excluded. All participants were screened and informed
about the study by registered nurses (RNs) who completed the written
informed consent with each mother. Doulas were assigned as research
assistants (RAs) to each woman to support communication both pre-labor
and postpartum and to attend the births, assign randomization, collect
the RPBV, conduct two-day hospital visits, and assist with follow-up.

Sampling continued
Enrollment for this prospective randomized controlled trial was conducted
from July 2013 to November 2015 at Women and Infants Hospital (WIH) in
Providence, Rhode Island after approval by the WIH and the University of
Rhode Island Institutional Review Boards. Follow-up for this study is out to
24 months of age and will be finished in November 2017. An independent
data safety and monitoring committee reviewed the data after 42 infants
were randomly assigned. No concerns were identified.

How the study
was conducted:
Materials and Methods:

The RPBV was collected via a blood collection bag and
weighed (1 gm = 1mL). The provider inserted the blood bag
needle into the umbilical vein when collection was in-utero.
Ex-utero collection was done by suspending the placenta
and draining into blood bag via needle inserted in the vein.
The cord was drained until there was no more blood
returned usually about one to two minutes. Blood was
collected with the placenta in-utero at vaginal deliveries (n
= 54) and ex-utero after cesarean section (n = 19) by
necessity.

Results:
Maternal and infant demographics were not
different between groups. Mean cord clamping
time was 303

± 121 (DCC) versus 23 ± 59 (ICC)

seconds (p<0.001) with 10 protocol violations. Cord
milking was the proxy for DCC (n = 11) when the
provider could not wait. Infants randomized to
DCC compared to ICC had significantly less RPBV
(20.0 vs 30.8 mL/kg, p<0.001), higher hemoglobin
levels (19.4 vs 17.8 g/dL, p=0.002) at 24 to 48
hours, with no difference in bilirubin levels.

Statistical Analysis

Data analyses included two-sided Pearson’s chi-square
tests, t-tests, and Wilcoxon rank-sum tests for nonnormally distributed variables. Odds ratios and 95%
confidence intervals were examined as appropriate.
Primary analyses were conducted using intention-totreat, and sensitivity analyses were conducted using
actual treatment in order to assess the robustness of the
findings and to examine results of the biologic variables.

shows that there were no significant differences
between the DCC and ICC groups with respect to
maternal demographics or clinical variables.

shows no significant differences between the two groups on the neonatal demographics and clinical
variables except for cord clamping time and RPBV. Per protocol, cord-clamping time was significantly
longer in the DCC group. Cord clamping time including and excluding those infants who received UCM is
noted to assess compliance with the protocol. As expected, RPBV was less in those infants who received
DCC or UCM (mean difference of 10.8 mL/kg). Infants delivered by cesarean section had less RPBV than
infants born vaginally but this did not reach a level of significance. There were 10 protocol violations.
Reasons included 1) the clinical situation of meconium or shoulder dystocia (n=4), 2) the provider
preference for the DCC or UCM group (n=2), 3) a misunderstanding between RAs and provider (n=2), and
4) parental request at time of delivery (n=2).

Conclusion:
Term infants had early hematological
advantage of DCC without increases in
hyperbilirubinemia or symptomatic
polycythemia.
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