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Summary

Delayed cord clamping (DCC) and Umbilical cord milking (UCM) are the two methods of placental transfusion. Both
interventions improve hemoglobin, are safe with no risk of polycythemia and hyperbilirubinemia. UCM is beneficial in situation

were DCC is not feasible or contraindicated.

Objectives. 1) Comparison of UCM and DCC on following hematological parameters in term neonates-Cord Hemoglobin
at birth, Hemoglobin, Hematocrit and Bilirubin at 48 hours of life. 2) To compare Hb and ferritin levels of infants born with

UCM to that of DCC at 6 weeks of age.

Material and methods. A Prospective Case-Control Study. Newborns delivered by normal vaginal and elective lower segment
cesarean section underwent DCC. Neonates in whom DCC was not feasible underwent UCM. 56 neonates in each group were
followed up to 6 weeks. Cord hemoglobin at birth, hemoglobin, hematocrit and bilirubin were sent at 48 hours, and during
6 weeks of life, Hb and serum ferritin was estimated in both groups and compared.

Results: At 48 hours, mean hemoglobin is 18.75 and 19.38 g/dL, mean hematocrit is 52.20 and 53.94 %, and mean total
bilirubin is 11.56 and 10.39 mg/dL in the DCC and UCM groups, respectively. Mean hemoglobin at 6 weeks is 11.37 and 11.6 gm/
dL and mean serum ferritin is 207.2 and 252.63 mcg/L in the DCC and UCM groups, respectively. No increase in the incidence
of neonatal jaundice or polycythemia was observed in either group.

Conclusion. Both the methods of placental transfusions DCC and UCM are equally effective and have comparable benefit
on hematological parameters in full term neonates at 48 hours of life and at 6 weeks of life.
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Introduction

Iron deficiency anemia of infancy is associated with poor
cognitive, physical, social, and emotional outcomes. The
most important finding regarding iron deficiency anemia
of infancy is that its effects are usually permanent and do
not improve with iron supplementation [1]. The lifelong,
irreversible effects of iron deficiency anemia during infancy
underscore the notion that prevention of iron deficiency
anemia is better than treatment, especially during infancy
and early childhood [2]. Iron stores at birth determine iron
status during infancy and early childhood. Therefore, any
intervention that increases total body iron stores at birth is
important [3]. Blood continues to flow through the umbilical
arteries (from the newborn to the placenta) for 20-25 seconds
after birth and then becomes negligible by 45 seconds. Blood
continues to flow from the placenta to the newborn in the
umbilical vein for up to 3 minutes after birth [4, 5].

Early Cord Clamping (ECC) or Immediate Cord
Clamping (ICC) is the clamping of the umbilical cord
within 30 seconds of birth. It may not be beneficial to the
newborn and can deprive the newborn of up to a quarter
of its blood volume and iron stores [6].

Placental transfusion is an additional volume of blood
transferred to the newborn during birth. Within 1 minute of
birth, approximately 80 ml of placental blood is transferred
to the newborn, reaching 100 ml by 3 minutes in term
newborns. This provides about 40-50 mg/kg of iron to
term newborns, which can prevent iron deficiency anemia
during the first year of life [7].

In delayed cord clamping (DCC), placental transfusion
occurs passively at a slow rate and is usually dependent
on uterine contractions. In umbilical cord milking (UCM),
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placental blood transfusion is done actively by milking
the blood towards the baby. It’s preferred in cases where
a depressed infant needs resuscitation and DCC is not
possible or appropriate [10].

UCM increases circulating blood volume, decreases the
need for blood transfusion, reduces the incidence of high-grade
intraventricular hemorrhage in preterm infants, increases iron
stores, and improves hemoglobin by 6 months of age [12].
When UCM is performed at birth, increased ferritin levels are
observed in late preterm infants at 6 weeks of age [13]. There
is evidence strongly suggesting that umbilical cord milking
effectively increases placental blood transfusion, which is rich
in stem cells and red blood cells at birth, resulting in benefits
superior to immediate cord clamping (ICC) [14]. UCM is
more beneficial in neonates where DCC is not possible.

Objectives. 1) Comparison of UCM and DCC on
following hematological parameters in term neonates-Cord
Hemoglobin at birth, Hemoglobin, Hematocrit and Bilirubin
at 48 hours of life. 2) To compare Hb and ferritin levels of
infants born with UCM to that of DCC at 6 weeks of age.

Material and methods

Study design. The present study is a hospital based
prospective case-control study conducted at Department of
Paediatrics Sri Dharmasthala Manjunatheshwara College of
Medical Sciences and Hospital (SDMCMS&H), Dharwad,
India. The study period was one year from December
2019 to November 2020. The study was approved by
the institutional ethics committee. All the relevant data
were collected in a pre-designed proforma after obtaining
informed consent from the parents or guardians.
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All term neonates (37 weeks to 41+6 weeks of
gestation) delivered by either vaginal delivery or lower
segment cesarean section (LSCS) to non-anemic mothers
(with maternal Hb more than 11 g/dl) during the study
period were included in the study.

Neonates born to mothers with conditions such
as hemodynamic instability, abnormal placentation,
abruptio placentae, placenta previa, maternal hemorrhage
(i.e. Neonates born to mothers with conditions such as
hemodynamic instability, abnormal placentation, abruptio
placenta previa, maternal hemorrhage (i.e., bleeding
placenta previa), active maternal seizure, placental and
neonatal conditions in which placental circulation is
not intact (e.g., tight nuchal cord, vasa previa, cord
avulsion, IUGR with abnormal Doppler evaluation), Rh
isoimmunization, twins/multiples, or major congenital
malformations were excluded from the study.

These neonates were divided into groups based on the
intervention performed. The neonates without risk factors
underwent DCC and those term neonates in whom DCC
is not feasible were assigned to UCM. Neonates who
required resuscitation at birth, umbilical cord milking was
done simultaneously by two separate persons involved
in neonatal resuscitation without disturbing/delaying for
resuscitation. The neonates in whom UCM was performed
were considered as cases and the neonates in whom DCC
was performed were considered as controls.

In our study, DCC was defined as delay in clamping the
umbilical cord until pulsation stops or up to 2 to 3 minutes
after delivery. UCM is defined as a procedure in which an

intact cord or a cut cord is grasped and blood is pushed 3-4
times towards the neonate in a time frame of about 20 seconds.

All the details of the newborns were recorded in a pre-
designed proforma. All neonates included in the study were
sent for umbilical cord hemoglobin. After 48 hours of birth,
hemoglobin hematocrit and bilirubin levels were sent and the
results were compared between both the groups. Both groups
of newborns were monitored daily for clinical signs of jaundice
and polycythemia. These newborns were followed up at OPD
at 6 weeks of age. These neonates were advised to breastfeed
exclusively and were not given any supplements other than
vitamin D3. At 6 weeks, serum hemoglobin and ferritin were
measured and compared between the two groups. Hemoglobin
and hematocrit levels were estimated using a Sysmex XN1000
fully automated analyzer, bilirubin levels were estimated
using a SEIMENS EXL-200 machine, and serum ferritin
was estimated using a SIEMENS ADVIA CENTAUR X P
machine by chemiluminescence immunoassay.

Statistical Analysis. All data were entered into
Microsoft Excel version 2203 and analyzed using SPSS
software version 23.0 for Windows (IBM Corp., Armonk, NY,
USA). Categorical variables were expressed as percentages
and continuous variables as mean + SD or median. Chi-
squared test was used to analyze categorical variables, and
Student’s independent t-test was used to analyze continuous
variables. p-value <0.05 was considered significant.

Results. There were 5201 deliveries during the study
period. A total of 866 mothers were eligible for the study.

Total number of live birth during study period
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Fig. 1. Flow chart of study

25



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. XI1v, Ne 1(51), 2024
voL. X1v, Ne 1(51), 2024

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

As shown in Figure 1, 419 neonates underwent the
intervention. The 56 neonates of UCM group were taken
as cases and 56 neonates of DCC group were taken as
controls and all the relevant data were collected from both
the group and the results were compared between two
groups. Neonates of both the groups were followed up till
6 weeks of age.

In our study, out of 112 infants, 48 were boys (20 in
DCC group and 28 in UCM group) and 64 were girls (36
in DCC group and 28 in UCM group) as shown in Figure
2 above. There was no significant statistical difference in
gender between the two groups.

The mean birth weight in DCC group was 2.92 kg and
in UCM group was 2.84 kg with mean difference of 0.09,
it was not statistically significant with p value of 0.227.

As shown in Table 2, the mean hemoglobin and
hematocrit levels were higher in UCM group compared
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to DCC group, but the difference was not statistically
significant. The mean TSB (total serum bilirubin) at 48
hours is 11.56 mg/dL in DCC group and 10.39 mg/dL in
UCM group. TSB levels are higher in the DCC group than
in the UCM group and this difference was statistically
significant.

As shown in the Table 1, there is no statically significant
difference in the cord hemoglobin between both the groups.

8.92 % (n=5) neonates in each group had
hyperbilirubinemia requiring phototherapy for 12 to 24
hours. The mean peak serum total bilirubin among infants
admitted for phototherapy was 14.976 mg/dL in the DCC
group and 15.548 mg/dL in the UCM group, with a mean
difference of 0.572. None of the babies in both the groups
had hyperbilirubinemia of exchange transfusion range.
Both methods of placental transfusion are safe and have
no risk of hyperbilirubinemia.

36
I 28

Female

EDCC mUCM

*p-value = 0.127

Fig. 2. Gender wise comparison of both study group

Table 1
Comparison of both group for cord hemoglobin, g/dL
Group Mean Hb SD p value
DCC 15.58 1.01
UCM 15.74 1.08 0.0706
Table 2
Comparison of hematological parameter between both the groups at 48 hours
Grou DCC UCM p-value
P Mean SD Mean SD
Hb, g/dL 18.75 1.80 19.38 1.81 0.0693
Hematocrit, % 52.20 4.70 53.94 4.86 0.0500*
Total bilirubin, mg/dL 11.56 2.43 10.39 3.30 0.0339*
Direct bilirubin, mg/dL 0.38 0.14 0.35 0.17 0.3347
*p-value < 0.05
Table 3
Comparison of two groups cord Hb, Hb at 48 hours and 6 weeks
. . DCC group UCM group
Time points Mean D Mean sD p-value
Cord Hb, g/dL 15.58 1.01 15.74 1.08 0.0706
Hb at 48 hours, g/dL 18.75 1.80 19.38 1.81 0.0693
Hb at 6 weeks, g/dL 11.37 1.23 11.61 1.36 0.3172
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As shown in Table 3, the mean cord hemoglobin
in the DCC group is 15.28 g/dL and in the UCM
group is 15.74 g/dL. The mean difference was 0.16.
Mean hemoglobin at 48 hours of life in DCC group is
18.75 g/dL and in UCM group is 19.38 g/dL and mean
difference is 0.63. Hemoglobin value done during follow
up at 6 weeks in both groups showed that, mean Hb of
11.37 and 11.61 g/dL in DCC group and in UCM group

respectively and mean difference was 0.25. There was no
statistically significant difference in hemoglobin values
between both the groups at 48 hours, 6 weeks and cord
hemoglobin.

As shown in the Figure 3, mean increase in hemoglobin
levels at 48 hours in both groups. And we also noticed fall
in hemoglobin levels at 6weeks follow-up both groups,
which corresponds to physiological anaemia of infancy.
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Fig. 3. Comparison of trends of change in hemoglobin (g/dL) value in both the groups

Table 4
Comparison of two groups ferritin at 6 weeks, mcg/L
DCC group UCM group
Time points p-value
Mean SD Mean SD
Ferritin at 6 weeks 207.2 69.98 252.63 130.02 0.0233*

*p<0.05

Table 4 shows that the mean serum ferritin level in
DCC group is 207.2 and in UCM group is 252.63 (mcg/L).
Mean difference is 45.39, there is statistically significant
difference in serum ferritin levels (corresponding to iron
storage levels) at 6 weeks of follow-up. Neonates who
underwent UCM have comparatively more iron stores
than the neonates who underwent DCC. During the 6-week
follow-up period, none of the infants were readmitted to
the hospital or received a blood transfusion.

Discussion. We compared the effects of cord milking
with those of delayed cord clamping on hematologic
parameters at 48 hours and 6 weeks of age in term
neonates. We observed that cord milking in term neonates
is as safe and effective as delayed cord clamping in
improving hemoglobin levels and iron stores.

In the present study, there was no statistically significant
difference between the mean hemoglobin levels in both the
groups, hence both the groups, cases and controls were
comparable. The results were at par with the results of the
study done by Jaiswal et al [12], Panburana et al [7], Yadav
et al and Singh and Gupta et al [15, 16].

It was observed that at 6 weeks follow-up of both the
study groups the mean hemoglobin levels remains same, there
was no statistically significant difference in mean hemoglobin
values. These results were comparable to the studies done by
Jaiswal et al and Yadav et al [12, 15]. However, Hb levels
and serum ferritin levels were significantly higher in our
study as compared to the study conducted by Jaiswal et al
[12]. In the study conducted by Upadhya et al [13], the serum
ferritin levels are higher in UCM group than in DCC group
at 6 weeks follow-up, which correlates with the results of our
study. However, the serum ferritin level of DCC group was
higher in the study of Yadav et al [15].

In a study conducted in 2006 by Chaparro et al [17],
the ferritin level at 6 months of age was higher in the
DCC group than in the ECC group (mean difference of
11.80 ug/L). In the study by R. Bora et al [3] in 2012-13,
the mean serum ferritin at 6 months of follow-up in the
ECC group was 70.8 ng/mL, while in the UCM group it
was 113.9 ng/mL, with a mean difference of 43.9 ng/mL,
which was statistically significant. In another study by
Upadhyay A. et al [11] in 2013, the mean serum ferritin
at 6 weeks follow-up was significantly higher in UCM
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group (355.9 mcg/L) than in ICC group (177.5 mcg/L). In
the present study, serum ferritin at 6 weeks follow-up was
higher in DCC group compared to UCM group.

In our study, 8.92 % (n=5) neonates in each group had
hyperbilirubinemia requiring phototherapy which was
higher than the study of Upadhyay A. et al [11] where none
of the neonates had peak hyperbilirubinemia requiring
intensive phototherapy or exchange transfusion. The
studies by Panburana et al, Upadhya A. et al, Jaiswal et al
and Yadav et al [7, 11, 12, 15] showed a difference in the
development of polycythemia between the immediate and
delayed cord clamping groups. But in these studies, the
results were compared with groups that had ICC and DCC.
In our study, the DCC group was compared with the UCM
group, but none of the group neonates had polycythemia
requiring monitoring or intervention.

Conclusions. UCM is as effective as DCC in

achieving higher hemoglobin and ferritin levels in term
neonates. At 48 hours of life, both interventions yield
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BILJIVB 3LIJ)KYBAHHS IYIIOBUHHOI KPOBI HA TEMATOJIOTTYHI TIAPAMETPH Y JOHOIIEHUX
HOBOHAPO/JKEHUX: JOCJIAKEHHS «BUTTAJOK-KOHTPOJIb» B JIIKAPHI TPETUHHOI'O PIBHSA
MEJIUYHOI'O OBCJIYT'OBYBAHHSI

A. Cankannasap', 5. Macani®, K. I1. Ilpakaus*

KoJuteok MeTMUHUX T0CTiIZKeHb Ta JiKapHi
(m. Kapuaraxa, Inpisi)*
Meauuna Jgikapust Ta gocaignuubkuii nentp Lpi b. M. [larina
(m. Kapuaraxa, Inpist)?

Pesrome.

Bincrpouene neperuckanns mynosusu (Delayed cord clamping, DCC) i 3uimkyBanus nynosurHoi kposi (Umbilical cord milking,
UCM) € 1BoMa MeTOIaMH TITIalieHTapHoi Tpancdysii. O6uaBa Brpy4aHHs MiBUIILYIOTh PiBeHb TeMOINIO0iHY, € 0e3[eUHNMH, HE BUKJIH-
KaroTh noinuremii Ta rinep6inipy6inemii. UCM e xopucaum y curyanii, konmm DCC memorxiiBrit a00 IpOTHIIOKa3aHHUH.

Mera pocuimxenns. 1) Iopisasiaast UCM i DCC 11010 HACTYIHUX reMaTOJION YHHX apaMeTpiB Y JOHOLICHHX HOBOHAPO/DKCHHX!
reMorIo0iH MyHOBUHHOI KPOBI P HApOJUKEHHI, reMOrI00iH, reMaTtoKpHT i 6inipy0iH yepe3 48 roxuH sxuttsi. 2) [TopiBHATH piBHI Te-
MOIIOOIHY Ta (PepUTHHY Yy HEMOBIIST, HApOKeHHX 13 3actocyBanHsM UCM, nopiBasHo 3 Texnomnoriero DCC, y Bini 6 THkHIB.

Marepiaa i MmeToan mpocaizkeHHs. [IpocIeKTHBHE HOCHTIKEHHS THITY «BUIA{OK-KOHTPONIBY». J{ITSIM, HAPOIKEHUM IILIIXOM
3BHYAIfHOTrO BariHaJLHOTO Ta INIAHOBOTO KECApeBOTO PO3THUHY HIKHBOTO cerMenTa, nposeneno DCC. YV Bumankax, ne DCC ne Gyio
MoxmBHM, 1poseieHo UCM. 3a 56 HoBoHApOKEHNMH y KOXKHIH IpyIi croctepiranu 1o 6 TrokHiB. [eMomIo0iH ITymoBUHN IPH HApOJ-
JKE€HHI, FeMONJIO01H, TeMaToKpHT 1 Oiipy0iH Bu3Havany depe3 48 roanH, a mpoTaroM 6 TIDKHIB SKUTTS OI[IHIOBAJIM PiBEHb TeMOIIO0IHy
Ta (PepUTHH CHPOBATKH B 000X Tpymax.

PesyabraTu nocaipkenns. Yepes 48 roau cepeHiil piBeHb remoriodiny cranosus 18,75 1 19,38 /i, cepenniit rematokput
cranoBuB 52,20 1 53,94 %, a cepenHiii piBeHb 3aranpHoro Ounipy6iny — 11,56 i 10,39 mr/in y rpynax DCC i UCM Biamnogigso. Cepen-
Hiii piBeHb remoro6iny uepes 6 TikHiB cranoBuB 11,37 1 11,61 1/, a cepenniii piBeHb cupoBarkoBoro ¢eputuny — 207,2 i 252,63
y rpynax DCC i UCM BinnoBinHo. B 060X rpymax He cocTepiraiocs i JBUIICHHS YaCTOTH HEOHATAIBHOT YKOBTSHHII 200 OTinuTeMii.

BucnoBok. O6uisa meronu mianenraproi tpancdysii DCC i UCM e oqnakoBO e()eKTUBHEMH Ta MAalOTh MOPIBHSAHHY KOPHCTD
II0/I0 TEMATOJIOTIYHUX TTapaMeTpiB y JOHOIICHUX HOBOHAPOKEHHX Ha 48-1 ropnHi Ta Ha 6-My THXKHI KHUTTS.

KutrouoBi cj10Ba: suimpkysanns mynosunnoi kposi; UCM; BijicTpouene nepe tuckanns mynosunu; DCC; marientapna TpaHcdys3is.
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