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ABSTRACT

“SERUM FERRITIN LEVELS IN NEWBORNS AT 3 MONTHS OF LI FE
AFTER INTACT UMBILICAL CORD MILKING VERSUS DELAYED  CORD
CLAMPING” - RANDOMIZED CONTROLLED TRIAL

INTRODUCTION: The major public health concern worldwide, espéciah
developing countries like India is Anemia in infgncwhich later results in
impairment of brain development and maturationywghoretardation, poor cognitive,
motor and social- emotional development. Accordm§VHO in 2021 prevalence of
anemia was seen in more than half of the populatidhe Southeast Asia region, and
about 50% of cases were due to iron deficiency (WB@21) From the analysis of
the National family health survey (NFHS) -5 datastady found that the anemia
prevalence among children in India is 75.2% atrGefiths, 78.7% at 9-11 months.
The timing of umbilical cord clamping has a profdusffect on blood volume and in
turn on the total iron content of newborn. We canimize perinatal iron deficiency
by either of the two placental transfusion inteti@ms which we currently followed
like delaying umbilical cord clamping [Passive shrsion] or by Intact umbilical
cord milking (UCM) which results in rapid flow ofldbd from the placenta to baby

[Rapid transfusion].

OBJECTIVES:

PRIMARY: To evaluate the levels of Serum ferritin in latetprm and term
newborns after intact umbilical cord milking versiedayed cord clamping at 3rd

month of life.
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SECONDARY:
A) Impact of delayed cord clamping versus intact uicddiicord milking on
hemoglobin (Hb), hematocrit at 3-5 days of life atdhe 3rd month of life.

B) APGAR score at one and five minutes.

C) Total serum bilirubin, direct serum bilirubin at58ays of life and
development of jaundice requiring phototherapy xethange transfuse ion in both
groups, development of polycythemia (hematocrit>p5%nd hemodynamic
parameters like Capillary refilling time, Respingtarate, Heart rate and Oxygen

saturation at 3-5 days

METHODS: Randomized controlled trial conducted betweenudan 2021 to
December 2021 in KLE'S Dr. Prabhakar Kore Hospitafter obtaining ethical
clearance from our institution and informed writ@msent from parents all mothers
who fulfil the inclusion criteria were enrolled ihe study. The enrolled subjects were
randomized into 2 groups

Group A: Newborns delivered after intact umbilical cordkimg.

Group B: Newborns delivered after delayed cord clamping.

SAMPLING PROCEDURE- Computer generated chart waslus
RANDOMIZATION- SNOSE method

After delivery of the baby, the baby was placedttom maternal abdomen when
delivered via vaginal route and placed over theh@ios thigh in cesarean section. In
Intact umbilical cord milking group, an umbilicabrd was milked 5 times usually
within 20 seconds towards a neonate in 25cm lefigth the umbilical stump which
is still attached to the placenta by a deliveringstetrician at the speed of

10cm/second with 2-second interval to allow bloetillimg from placenta and then
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clamped 2-3cms from the umbilical stump. In DCCugrothe umbilical cord was
clamped 2-3cms from the umbilical stump by the \@lng obstetrician at 60-

180seconds after delivering the neonate.

MEASUREMENT OF OUTCOMES:

Hemodynamic parameters like Pulse rate, Respiratate, Capillary refilling time,
and Oxygen saturation (SpO2) were measured Hemiogl@yanmethemoglobin
method), Hematocrit (cell-free counter) and Serdlinubin levels were collected at
birth and at 3-5 days of life.

Serum ferritin (CLIA method: chemiluminescence immoassay) measured.

RESULTS AND ANALYSIS

During the study period, there were 3410 deliver@iswhich 249 mothers were
eligible. Rest all were not eligible for varioussens like gestational age of less than
34 weeks (655) and trained persons not availablafervention (2506).

Out of eligible mothers, 59 mothers were excludetbtal of 190 mothers were
enrolled and they were randomized into two armsays cord clamping(n=95) and
umbilical cord milking group(n=95). Of these 190 tmers who were enrolled, the
intervention was done only for 180 babies i.e dethgord clamping (n= 92) and
umbilical milking (n= 88). Ten newborns were noteirvened because of cord
abnormalities (n= 4) or requirement of active regasion (n = 6). Follow-up done in
total 108 babies. Of which 63 babies underwentyégelacord clamping and 45 babies
received umbilical cord milking. Serum ferritin 8 measured at 3 months of life

showed comparable results i.e mean ferritin leuel®CC group is 258.07 and in
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UCM group is 248.44. Mean difference is 9.63, amatd is no significant difference
in serum ferritin levels at 3 months of life (p- wal 0.72).

CONCLUSION:

Umbilical cord milking and delayed cord clampingutied in comparable levels of
hemoglobin and hematocrit at 3-5 days of life agwlitin levels at 3 months of life,

implying that a similar amount of placental trarséun occurs in both the groups with
no increased risk of polycythemia or neonatal hgilieubinemia requiring exchange
transfusion in either groups.

We conclude that Umbilical cord milking is the leetbption to prevent anemia in
infancy in cases where active resuscitation is egeahd delayed cord clamping

cannot be done due to undue limitation.

Keywords:

Placental transfusion, Umbilical cord milking, Bgéd cord clamping,

Anemia in infancy
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I ntroduction

INTRODUCTION

The major public health concern worldwide, espéciah developing
countries like India is Anemia in infancy, whichtdaresults in impairment of brain
development and maturation, growth retardation,r pmmmnitive, motor and social-

emotional development.

Infants’ growth and development are likely affectgdhemoglobin levels at

birth and iron storage levels in the first few monof life. (1)

During the initial few years of life, the procest reeurodevelopment both
anatomically and physiologically will be at peak#is process will be influenced by

genetic, biological and environmental factors.

Maternal and fetal iron status is linked to manyre- cognitive and mental
health disorders in the offspring based on the ngmof iron deficiency in the

pregnancy. (2)

The chronic irreversible effects of iron deficieneynemia highlight the
importance of prevention rather than treatment @aflg during infancy and early
childhood. (3) Hence interventions that enhancetdite body’s iron stores at birth

will directly affect the outcomes of neonates anfdmts. (4)

In utero, due to exposure of the fetus to a hyperigcironment as fetal aortic
oxygen saturation is about 45%, erythropoietin pobidn is at peak and red blood
cell (RBC) production is rapid. After birth, basewh the gestational age, a
physiological nadir in hemoglobin levels is seer do suppression of erythropoietin

production in a relative hyperoxia environment begw 8-12 weeks. (5)
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I ntroduction

The placenta is an organic connection betweendtes fand the uterine wall
which helps in the physiological exchange of bldmiween the fetus and mother.
The umbilical cord is a connecting tube-like stanetthat acts as a lifeline between
the fetus and the mother. It contains umbilicatr@es and umbilical vein which carry

blood from the infant to the placenta and fromplaeenta to the infant respectively.

Placenta

Umbilical
cord

Uterus

Figure 1. Showing placenta and umbilical cord conraion between baby and the

mother.
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I ntroduction

The redistribution of blood between the placentd #re infant at birth is
known as “Placental transfusion”. (6) Timing of ufital cord clamping has a

profound effect on blood volume and in turn on tbil iron content of a newborn.

()

Iron stores in infancy are affected by the pladetr@ansfusion as in term
neonates approximately 80ml of blood flow occumnfrthe placenta to newborn
during the first minute of delivery and reaches rhDQvithin 3 minutes. (8) This

phenomenon additionally supplies

40 — 50 mg/kg of iron to term neonates which cagvent anemia during

infancy. (9)

Perinatal iron deficiency is a major concern asual3®% of reproductive-age
women are anemic worldwide and this in turn affentgelination, neurotransmitter

synthesis and brain programming of fetus, neoretdsnfants. (10)

We can minimize perinatal iron deficiency by eitbéthe interventions which
we currently followed like delaying umbilical coaiamping [Passive transfusion] or
by Intact umbilical cord milking (UCM) which resalin the rapid flow of blood from

the placenta to baby [Rapid transfusion] (8)

Delayed umbilical cord clamping (DCC) is a methofl umbilical cord
clamping from 60 to 180 seconds after delivery ilegdo the passive transfer of
blood from the placenta to the baby. Umbilical condking (UCM) is an active

transfer method in which blood from a cord is sqaeetowards the newborn. (11)
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Figure 2 — Intact- Umbilical cord milking (I -UCM)

DCC may not be feasible in few clinical situatiosisch as non- reassuring
fetal status and maternal hemodynamic vulnerabilitycontrast to DCC, the Intact
UCM arm provides the benefit of placental trangnsivithout delaying resuscitation

and is a time-saving method of placental transfugb2)

World Health Organization (WHO) and American Acageof Pediatrics
(AAP) recommends “Delay in cord clamping for 60-18fconds for all neonates not
requiring resuscitation, with simultaneous initati of essential neonatal care for

improving maternal and baby health” (13)

Even though DCC has shown beneficial efforts irhitetm and preterm and
is recommended by many international organizatinaksiding WHO, it is not widely

practiced. The main reason of not practicing chhyc may be difficulty in
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I ntroduction

implementation and umbilical cord milking showingngar benefits and neonatal

outcomes on iron stores at various intervals ofrgaal life.

Currently, there is limited data in the literatumspecially in the Indian

scenario on which modality provides the best outtam infants to prevent the

depletion of iron stores.

The objective of our study is to know the betterthmd of umbilical cord
clamping by evaluating the effects of intact undailicord milking versus delayed

cord clamping on serum ferritin levels at 3 mordhage.
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Objectives

OBJECTIVESOF THE STUDY

PRIMARY OBJECTIVE:

* Toevauatethelevelsof Serum ferritin in late preterm and term newborns
after intact umbilical cord milking versus delayed cord clamping at 3rd

month of life.

SECONDARY OBJECTIVE:

» Impact of delayed cord clamping versus intact umbilical cord milking on
hemoglobin (Hb), hematocrit at 3-5 days of life and at the 3rd month of
life.

* APGAR score at one and five minutes.

e Total serum bilirubin, direct serum bilirubin at 3-5days of life and
development of jaundice requiring phototherapy or exchange transfusion
in both groups, development of polycythemia (hematocrit>65%) and
hemodynamic parameters like Capillary refilling time, Respiratory rate,

Heart rate and Oxygen saturation at 3-5 days
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Review Of Literature

REVIEW OF LITERATURE

GLOBAL STATISTICS ON THE PREVALENCE OF ANEMIA

About 1.62 billion population are affected by Anamvith 9% prevalence in

developed countries and 43% prevalence in devejoguntries. (14)

The most vulnerable age groups for anemia areremldnd reproductive-aged

women.

Globally prevalence of anemia under the age of years is 47%. (15)

It is estimated globally that 273 million under B&ays of age group were
anemic in 2011, and about ~50% of those cases atgibutable to iron deficiency.

(16)

ANEMIA IN INFANCY IN INDIA, A PERSPECTIVE

According to WHO in 2021 prevalence of anemia weensin more than half
of the population in Southeast Asia region, anduad®% of cases were due to iron

deficiency (WHO; 2021)

From the analysis of National family health sun(d§cHS) -5 data, a study
found that the anemia prevalence among childreimdia is 75.2% at 6-8 months,

78.7% at 9-11 months then decreases to 53.4% 89 48enths. (17)

As per recent NFHS 5, the percentage of Anemiauodil under five years of
age group has increased to 67.1% compared to NF#HSnNRd 2 out of 3 children

under-five in India are anemic.
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Review Of Literature

The cause of this difference in the prevalencenainda from the 8 to 12"
months might be an increase in iron requirementk &am increase in body weight as

the infant’s weight triples by end of the first yea

Table 1 - Prevalence of anemia in India as per aggoups (6 — 17 months of age);

2019-2021 (NFHS-5)

6-8 months 9-11 months 12-17 months

Mild(10.0 — 10.9 g/dl) 29 27.5 26.3
Moderate(7.0 — 9.9g/dl) 44.2 48.1 50.3
Severe(<7.0g/dl) 2 3.1 3.5
Any anemia 75.2 78.7 80.0

Prevalance of anemia
80
70
60
50
40
30 —

Figure 3. Bar chart showing data of prevalence ofreemia in 6-8 months
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Prevalance of anemiain 9-11 months

0 —_—
Mild(10-10.9g/dl) Moderate(7.0-9.9g/dl) Severe(<7.0g/dl) Any Anemia

Figure 4. Bar chart showing data of prevalence ofreemia in 9-11 months

12-17 months

80
60

40

M 12-17 months

Figure 5. Bar chart showing data of prevalence ofreemia in 12-17 months
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Table 2: Prevalence of anemia in India based on semong 6 to 59 months of

age; 2019-21 (NHFS-5)

Mild 29.0 29.5
Moderate 36.0 35.6
Severe 2.2 2.0

Total 67.2 67.0

Prevalance of anemiain aged based on sex

60
45
30
15

Female

Mild
Moderate Male
Severe

Total

H Male ® Female

Figure 6. Graphical representation of data on prevkence of anemia based on sex
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HEMATOLOGIC PHYSIOLOGY OF FETUS AND NEWBORN

Transport of iron from mother to fetus occurs mpsilring the third trimester
of pregnancy. (18) In utero due to exposure tdaively hypoxic environment, fetal
erythropoietin levels will be high and RBC prodoctiis rapid hence hemoglobin
levels will be at peak immediately after birth. atader in the hyperoxia state
hemoglobin levels will fall drastically and RBC piuction by day 7 is less than one-
tenth the level in utero. Hemoglobin levels wilbdrfrom approximately 17gm/dl at
birth to around 11.2gm/dl in the first 8 to 12 weelf life (19) and this nadir is

referred to as “physiological anemia of infancy”.

Hemoglobin nadir in preterm babies is lower tharem infants because of
variation in stimulus for erythropoietin productiaa., in term infants’ erythropoietin
is produced at hemoglobin levels of 10 — 11gm/dt lm preterm infants

erythropoietin is produced at hemoglobin level§-&gm/dl.

After 2 months of life, Hemoglobin levels increadightly and usually reach
about 11.8gm/dl by 4 to 6 months of life. (20) Rstdlbution of total body iron is the
main cause of changes in hemoglobin concentratiomgl the first few months of
infancy. The estimated total body iron concentratie about 260mg of which is
Hemoglobin (70%), 24% is in the form of Ferritindamyoglobin, rest 6% is in the

form of Iron-containing enzymes. (21)

After 3 months of life, total body iron concentmti will remain almost
constant but the distribution of iron concentratidmanges markedly and ferritin
stores will be reduced to about 12%. (21) After meg@ due to exogenous sources of

iron, total body concentration increases to arod@@mng. (22)
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Table 3. Haemoglobin (Hb) changes in Infancy (5)

Age in Hb in Term Hb levels in preterm | Hb levels in preternj
weeks babies babies-weight 1.2-2.5kg| babies- weight <1.2kg

0 17.0 16.4 16.0

1 18.8 16.0 14.8

3 15.9 13.5 134

6 12.7 10.7 9.4

10 114 9.8 8.5

20 12.0 10.4 9.0

50 12.0 11.5 12.0

Table 4. Hemoglobin (Hb) levels at nadir and theitne of nadir (5)

Maturity of baby at birth Hb level at Nadir ~ Time N&adir(week)
Term babies 9.5-11.0 6-12 weeks
Preterm babies with weight between 1.2 8.0-10.0 5-10 weeks
—2.5kg
Preterm babies with weight <1.2kg 6.5-9.0 4-8 weeks
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FACTORS INFLUENCING IRON STATUS AT BIRTH

“Maternal iron status, gestational age, birth weigh neonates are major
factors which influence iron status of a newbor®3)(Studies showed that maternal

anemia during pregnancy is a strong determinardriemia during infancy. (24-27)

Studies showed that birth weight and iron storesbiath are directly

proportional (28)

An increase in liver size during the last 8 weekg@station, might be the

cause of increased total iron concentration in tgestation. (23)

IRON STORES DEPLETE DURING INFANCY

Exclusively breastfeeding during the first 6 montifslife is the optimal
feeding practice worldwide. Breastmilk alone megtatl the developmental needs of

an infant during the first 6 months of life is canwtersial. (29)

The amount of iron absorbed from breast milk isadtrthe same as the total
amount of iron lost and the maximum loss throughdloughing of epithelial cells in

the gastrointestinal tract. (30)

Due to relatively more rapid rate of growth in gret babies and low iron
stores with higher requirement of iron for RBC protion these infants are at higher
risk of anemia in infancy and this exaggerationnofmal physiological anemia is

termed as “Anemia of prematurity”. (23)
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EFFECTS OF ANEMIA ON INFANCY

Normal brain development requires a crucial nutrieamed Iron. (31) lron is

required for neurogenesis and differentiation @fitbicells. (32,33,34)

In the fetus, iron stores are more utilized for RBGduction, remaining stores
will be taken by other tissues like the brain, (BEnhce brain development will be
impaired if iron stores are deficit. Correlatingthvipoor cognitive, motor, and/or

social and emotional development later age. (31)

STRATEGIES TO PREVENT IRON DEFICIENCY DURING INFANC Y (35)
1. Iron supplementation for all pregnant women
2. Delayed cord clamping
3. Early initiation of breastfeeding

4. To continue breastfeeding exclusively for 6 months

Birth | Delayed cord clamping |
Extra placental transfusion: 25-35 mL/kg

l

2d ' Higher hemoglobin/hematocrit |
3mo - !
Physiologic hemolysis
4-8 mo I Better supplied iron stores |
Avoidance of iron deficiency
Years Protection from anemia | IOptimal neurodevelopment

Figure 7 — showing strategy of preventing iron defiency by delayed cord

clamping
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UMBILICAL CORD

A channel between the fetus and the placenta, maysajor role in both
physiological and genetical. Contains umbilical seds which normally include two
umbilical arteries and one umbilical vein. The ulchi vein carries oxygenated
blood rich in nutrients from the placenta to theuéeand the umbilical arteries carries

deoxygenated blood from the fetus to the placenta.

Umbilical cord forms by the'Sweek of intrauterine life and replaces yolksac;
a source of nutrients for the fetus. The blood fldwough the umbilical cord is

approximately 35ml/min at 20 weeks, and 240ml/ atid0 weeks of gestation. (36)

Umbilical
veln

Wastes and carbon dioxide

Oxygen, .
nutrients, delivered from the baby

and hormones
delivered to
the baby

Figure 8. Showing umbilical cord with umbilical arteries and vein
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PLACENTAL BLOOD TRANSFUSION

An additional amount of blood volume transferreoni the placenta to the

neonate at birth through the umbilical vein is defl as placental transfusion. (37)

In utero, the total fetoplacental circulation ippagximately 110-115ml/kg of
the fetal body weight with about 70ml/kg of the pageight in fetus and 45ml/kg of
the body weight in the placenta (38). The averageumt of placental transfusion was
about 81ml (range 50 to 163ml) or approximately Ekg(range 16 to 45ml/kg) and

placental transfusion contributes to 20% of tharn's blood volume at birth. (39)

Placental transfusion is mainly affected by théofeing factors (37)

1. Timing of cord clamping

2. Placement of newborn immediately post-delivery gravity

3. Uterine contractions following delivery

4. Rate of placental transfusion

Page 16



Review Of Literature

Y QLY Placental vascular
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thoracic pressure ferritin

Timing of cord clamping
Figure 9— showing factors influencing the placentakransfusion.

TIMING OF CORD CLAMPING

The timing of cord clamping can have a significaole in the amount of blood

transfer between the placenta and the neonate emzkhin turn will affect the total

body iron content of newborns.

For a brief period of time after birth there wik lzirculation occurring between the
infant and the placenta through the umbilical \esma arteries. A study conducted by
Yao and Lind, 1974 by measuring the residual blgotime in the placenta after
clamping the umbilical vessels at various time rvaés, showed that blood flows
through the umbilical arteries during initial 2025 seconds and after 45 seconds
blood transfusion is insignificant. (40) In the ufidal vein, blood continues to flow

from the placenta to infant for up to 3 minutesattelivery. (22)
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100

Infant blood volume (m/kg)
\

60

40

20

Time of cord clamping after birth (minutes)

Figure 10. Timing of cord clamping and the amount bplacental blood

transfusion

PLACEMENT OF NEWBORN IMMEDIATELY POST DELIVERY

One of the studies showing that gravity also playsimportant role in
placental transfusion i.e. if the infant is heldffisiently high enough above the
mother’'s uterus (500-600mm) placental transfusian be prevented by stopping
blood flow through the umbilical vein and which alallows back flow through the

umbilical arteries. (40)
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Figure 11: Showing placement of newborn immediatelgfter delivery

RATE OF PLACENTAL TRANSFUSION

The rate of placental transfusion is rapid iniyiadind then slows down in a
stepwise fashion, with about 25% of the blood vaugetting transferred in the first
15-30 seconds after uterine contraction of birt,78% will get transferred by 60

seconds and the remaining volume of blood willraegferred by 3 min. (41)

Placental transfusion provides an additional 15-rdikg birth weight of
blood from the placenta to the infant. Hence délagord clamping will maximize the
blood volume with an additional increase of totalume by about 30 - 40% in a term

neonate. (22,42)

In contrast, if the umbilical cord is clamped imriadly, placental transfusion
will be stopped abruptly and about 20ml/kg of infamhole blood volume and

25mg/kg of iron will remain in the placenta. (41)43
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Approximately 30% more blood will be received byewborn who receives
placental transfusion at delivery when comparetintmediate cord clamping. Hence,
the timing of the cord clamp will significantly afft the volume of placental
transfusion. Total placental blood volume will rm¢ transferred to the newborn,
some residual volume will be retained in the plaaewhich probably prevents

volume overload. (38)

UTERINE CONTRACTIONS

Uterine contractions which naturally occur againween 1 and 3 minutes
after the birth contraction, might be the reason ttee last step of the passive

transfusion of blood from the placenta to the b4#§)

DELAYED CORD CLAMPING IN TERM NEONATES

Studies conducted on healthy-term infants statatl delayed cord clamping
increases hemoglobin levels and iron stores upixon®nths of life and hence
decreases the risk of iron deficiency and earlyebosanemia in the neonatal period.
(46-49) These studies also accessed both the aslsbenefits associated with
delayed cord clamping. A recent Cochrane reviewvgltiothat delayed cord clamping
group babies developed significantly high bilirubmlues requiring phototherapy
than early cord clamping group. Increased bloodima in newborns after delayed

cord clamping might be the potential cause of jacad47)

In contrast, studies done by Mathew et al, and Ralaé found that there is no
significant difference in mean serum bilirubin vedy development of neonatal
hyperbilirubinemia, or requirement for phototheramy exchange transfusion after

DCC. (48,49)
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Andersson et al (46) conducted a large study etiafyaneonatal outcomes
after delayed cord clamping versus early cord ciagmpnd concluded that DCC does
not increase the risk of neonatal hyperbilirubiregnmo significant differences in
Apgar scores at five minutes, incidence of Neonatahsive care unit admissions, or
respiratory distress in comparisons of Early veideigyed cord clamping in healthy

term newborns. (46-49)

Delayed cord clamping leads to significantly highezan bilirubin values but
no increase in the requirement of phototherapy) Féhce these studies have shown
that delayed cord clamping decreases neonatal arnemii prevents depletion of iron
stores in early infancy which has the positive @ffef growth and development
during infancy. So on the basis of these studidaydd cord clamping can be
followed universally in healthy-term infants. Mercet al suggested that at four
months of life ferritin levels and brain myelinatiovere better in DCC group infants.

(51)

DELAYED CORD CLAMPING IN PRETERM INFANTS

Universal acceptance of following delayed cord garg in preterm infants is
still controversial because studies conducted soirdaa preterm group gives
contradictory conclusions. As this group is morénewable even many clinicians are
reluctant for delayed cord clamping as this magriere with the resuscitation of the
newborn. A study conducted on the basis of responses togtlestionnaires by
members of the American College of Obstetriciarng @gnecologists (ACOG) stated
that “even after proven evidence of benefits ofaigetl cord clamping only 9.3% of

obstetricians shows adherence of following delagedd clamping” and many
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obstetricians are on the conclusion that no sigaifi impact seen on neonatal

outcomes on the basis of different point interngdlambilical cord clamping(52,53)

Reasons for not following DCC universally are diffity in practicing and

being unaware of scientific evidence. (53)

Several studies have shown that delaying cord dlagnpy more than 30
seconds has advantages in preterm infants likessigeand demand for RBC
transfusions have come down, intraventricular bleskl decreased and the risk of
late-onset sepsis. (49,53,54,55) These studiesdsthat no significant changes were
noted in Apgar scores, neonatal outcome paramdtersrespiratory distress, or

hyperbilirubinemia requiring treatment. (49,53)

Anup et al stated that in infants born less tharw8gks of gestation, there is
no statistically significant difference betweenrate of outcomes of death in delayed
cord clamping versus umbilical cord milking, buatgttically significant high rates of

severe intraventricular hemorrhage seen in umbiticed milking group. (56)

UMBILICAL CORD MILKING IN TERM INFANTS

Umbilical cord milking is a process in which therdas milked several times
which increases the placental transfusion fromplaeenta toward the baby. It has
also shown similar beneficial effects as that ofaged clamping and this process

doesn't interfere with active resuscitation if reqd for the baby. (12,57)

Katheria et al suggested that umbilical cord mikis a feasible and safer
placental transfusion method in newborns requigntive resuscitation and newborn
with acidosis. (58) Another study from Katheriaaktshowed that UCM had higher

language and cognitive scores when compared witG B@up infants. (59)
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A study done by Girish et al stated that no siatikdifferences were seen in
resuscitative efforts and short-term outcomes theeiof the groups who received
umbilical cord clamping or early cord clamping iramates who are depressed at
birth. (60) Literature data suggests that umbilicatd milking will be quick and

effective enough to provide placental transfusmdepressed infants. (61)

Erickson et al (2011) stated that umbilical cordking results in placental
transfusion in term infants at the time of cesarsection with higher hematocrit at
36-48 hours of life. (62) Amit Upadhayay et al (3D5tudy showed that Umbilical
cord milking is a safe procedure and improved Hdotug, iron status at 6 weeks of

life among term and near-term neonates. (63)

The most recent systematic review conducted by iazat al (2021) stated

that- “UCM might be as beneficial as DCC in terrfaits”. (64)

UMBILICAL CORD MILKING IN PRETERM INFANTS

Hosono &amp demonstrated that UCM resulted in higiod pressure values
and high urine output during the initial 12 houfdif@, a shorter period for the need
for assisted ventilation and less need for bloaddfusion. (65,66)

In a study done by Rabe et al, UCM and DCC resuitesimilar outcomes in
terms of haemoglobin, need for transfusions, imnércular haemorrhage, sepsis,
necrotizing enterocolitis, and death. (67)

Anup et al concluded that UCM is a more efficiedhnique to improve blood
volume after cesarean section in preterm infa®®) One of the studies showed that
UCM may decrease the risk of IVH and improve neewadopmental outcomes

compared to DCC in preterm babies. (69)
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In contrast, A study conducted by Haribalakrishhaleconcluded that UCM
significantly increased the risk of severe intravienlar hemorrhage in preterms,
especially at lower gestational ages but when coegpavith immediate cord
clamping group frequency of RBC transfusions ass leut clinical outcomes are not
significantly improved. (70)

Bimlesh et al did a study on moderate to late pretafants shown that iron
stores at 6 weeks of life are higher in the umalilicord milking group but a higher
incidence of phototherapy requirement seen in thkimg group (33% compared to
9% in the early cord clamping group) (71)

One of the studies done in an Indian setup condludat in term infants no
statistically significant differences were seen farritin levels and in growth
parameters at 1 year of age (72)

Jaiswal et al stated that ferritin levels at 6 veeeklife are significantly higher
in group receiving milking with delayed cord clamgithan only milking or only
delayed cord clamping. (73,74)

DELAYED CORD CLAMPING VERSUS UMBILICAL CORD MILKING

Rabe et al who compared these two techniques of BX@CUCM concluded
that in preterm infants milking the cord four timashieved a similar amount of
placenta-fetal blood transfusion compared with ylata clamping the cord for 30
seconds. (67)

Currently, only a few studies comparing these twocedures in term
neonates exist. The most recent studies done bgrdaret al 2021 and Mangla et al
2020 (AIIMS, New Delhi) state that hematocrit vauare on the higher side at

48hours of life following intact umbilical cord rkihg than by delayed cord
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clamping. (75,76) Hence Umbilical cord milking mag a promising alternative for
enhancing placental transfusion in preterm and tafamts.
JUSTIFICATION

Various health organizations including nationadl anternational like WHO,
ACOG, RCOG (The Royal College of Obstetricians ai/naecologists)
recommends Delayed cord clamping. “In November 20istry of Health and
Family Welfare, Government of India launched a m@alth program calleSUMAN
-Surakshit Matritva Aashwasan and issued an advisor physiological cord
clamping, which refers to deferring the cord clangpitill natural delivery of
placenta”.

Universal application of DCC is limited at the ptiae level even after many
evidences based on clear guidelines. (53) Reasagshm due to concerns about the
risk of hypothermia, delay in routine care or dellaynitiation of resuscitation when
needed, resulting in failure to adopt this recomdagion.

Another alternative procedure that may improve gdal transfusion is
umbilical cord milking (UCM). Studies based on eande show that UCM improves
placental transfusion in both preterm and termntsavhen compared to immediate
cord clamping and Its safety has been demonstiatetany randomized controlled
trials. UCM is a simple but effective method thahdave similar results as DCC and
can be accomplished within few seconds.

The purpose of this study is to assess the effefctsitact umbilical cord
milking versus delayed cord clamping on hematolalgi@rameters at 3-5 days and 3

months of life
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MATERIALS& METHODS

Source of data: Study is conducted on newborns delivered in KLE Dr.
PRABHAKAR KORE HOSPITAL AND MEDICAL RESEARCH CENTRE

Belgaum.

M ethod of collection of data

Study design: Randomized, single — center, open — label, [@ral group,
performed over 1l-year span at KLE'S Dr. PrabhakareKHospital and MRC,

Belagavi.

Study Duration: One year (January 2021 to December 2021)

Study place: KLE Dr. PRABHAKAR KORE HOSPITAL AND MEDICAL

RESEARCH CENTRE, Belgaum.

INCLUSION CRITERIA

1) Newborns delivered after intact umbilical cord rmbx or delayed cord

clamping

2) Gestational age of 34 0/7 weeks to 41 6/7 weeks

3) Does not require active resuscitation at birth

4) Maternal Hb >9.9mg/dI

5) Parental written informed consent given.
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EXCLUSION CRITERIA:

1) Multiple gestation

2) Cord abnormalities (cord prolapse, true knots)

3) Rh sensitized mothers

4) Antenatal scan showing any major congenital anasalf fetus

5) Abnormal placentation

6) Mothers with smoking habits

7) Bleeding disorders in mothers

SAMPLE SIZE:

Sample size formula:

The minimum sample size formula based on mean @andiard deviation is

n_(Za +2p)° (51 +55°)
(X1~ X2)?

Where z is linked with the level of significance andig linked with the
power of the test. For 5% level of the significarzge=1.96 and z=0.84 for 80%

power of the test.

Ref:

X1 is the mean of the first group (15.14) and iX the mean of theecond

group (14.71)

Page 27



Methodology

s1 is the standard deviation of the first group (90.8dd s is the

standard deviation of the second group (0.78).

With these values the sample size obtained is ©€8 &ize i.e 54 in each

group.

METHODOLOGY:

PROTOCOL:

After obtaining ethical clearance from our insibat and informed written
consent from parents all mothers who fulfil theliston criteria were enrolled for the

study.

The enrolled subjects were randomized into 2 graafpsr confirming the
period of gestation either by mother's Last meratperiod (LMP) or by Dating

ultrasound scan done off ttimester.

Group A: Newborns delivered after intact umbilical cordkimg.

Group B: Newborns delivered after delayed cord clamping.

SAMPLING PROCEDURE-

Computer generated chart was used.

RANDOMIZATION-

It was done at the time of delivery in labour robynkeeping the group

written slip in serially numbered opaque sealecetope (SNOSE method).
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All obstetricians were previously instructed on himacarry out both the

techniques in both vaginal and cesarean sectiovediels.

« After delivery of the baby, the baby will be pldcen the mother's abdomen
when delivered via vaginal route and over moth#irigh in cesarean section.
In Intact umbilical cord milking group, an umbiliceord was milked for 5
times usually within 20 seconds towards a neonat@5cm length from
umbilical stump which is still attached to the @ata by a delivering
obstetrician at the speed of 10cm/second with Bregeinterval to allow blood

refilling from placenta and then clamped 2-3cmsrfiitie umbilical stump.

Figure 12: Umbilical cord before milking procedure
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7

Figure 13: Umbilical cord after milking procedure

* In DCC group, the umbilical cord was clamped 2-8drom umbilical stump

by the delivering obstetrician at 60-180secondsr afelivering the neonate.

Figure 14: Delayed cord clamping
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* Neonates from both the groups were kept by mdatiter and undergo routine

standard management except for babies requiring\ti&ze.

» Breast feeding for all neonates started as pedatdrguidelines.

* In both groups, the data was recorded by Pedi&ostgraduate residents

posted in labor room and blinded for outcome ofstuely.

MEASUREMENT OF OUTCOMES:

* Hemodynamic parameters like Pulse rate, Respiratigy Capillary refilling

time, Oxygen saturation (SpO2) were measured tt aird at 3-5 days of life.

* Blood samples for Hemoglobin (Cyanmethemoglobin hoé}, Hematocrit
(cell free counter) and Serum bilirubin levels weadlected from newborn at

3-5days of life

» If serum bilirubin level was within the phototheyaange, phototherapy was

initiated. (According to the AAP bilirubin nomogramhutani chart.)

» Hematocrit >65% is considered as polycythemia

+ Follow up done at'8 month of life. Growth parameters like Weight, Léng
and Head circumference were measured. Hemoglobamatbcrit, Serum

ferritin (by CLIA method : chemiluminescence immassay ) measured.
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Figure 15: Serum ferritin Kit

+ Normal serum ferritin levels at®dnonth of life are 50-200 ng/ml.

* The weight of the baby measured by a Weighing nm&clind charted on

WHO growth chart

Figure 16: Weighing machine
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» Length- measured using Infantometer and chartéd/ld® growth chart

Figure 17: Infantometer

* Head circumference- measured using a measuringbiapéacing it over the
occipital protuberance at the back and just oversthpraorbital ridge and the

glabella in front and plotted on WHO growth chart.

Figure 18: picture showing - measuring head circumference
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DATA COLLECTION:

Mother and newborn data were recorded and enterqutedesigned study
proforma. Post intervention hematological paranseteere collected and entered in
master chart and all the data were uploaded iredvittrosoft excel sheet at regular
intervals. Till 3 months of life none of the newher were received iron
supplementations. Follow up was done at 3monthagef and serum hemoglobin,
hematocrit and ferritin levels were estimated awbrded in data collection sheet and

excel sheet.

STATISTICAL ANALYSIS:

The study is focused on comparison of two groups.
 For the continuous quantitative variables mean atahdard deviation
calculated.
* The inter group continuous variables were compargdg suitable tools of
statistics like unpaired student’s t test.
« Two quantitative variables, within a group, werenp@ared using student’s
paired t test.
» The categorical data were expressed in terms e redtios and percentage.
« The association between the outcome, clinical addmographic
characteristics was tested using Chi-square tdSisber’'s exact test.
» Discrete variables are represented by median. Nanpric tests were used
for comparing discrete variables.
Suitable graphs were used to depict the comparisonall the tests the value of p

less than 5% (0.05) was considered significant.
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RESULTS AND ANALYSIS

During the study period, there were 3410 deliver@s which 249 mothers
were eligible. Rest all were not eligible for varsoreasons like gestational age less

than 34 weeks (655) and trained persons not avaifabintervention (2506).

Out of eligible mothers, 59 mothers were excludeelasons for exclusion are
multiple gestations, cord abnormalities (cord ppskl true knots), Rh negative
mother, an antenatal scan showing any major cotajeanomalies of the fetus,

abnormal placentation, mothers with smoking habitseding disorders in mothers

A total of 190 mothers were enrolled and they wearedomized into two arms;
Delayed cord clamping(n=95) and umbilical cord nmitkgroup(n=95). Of these 190
mothers who were enrolled, an intervention was dorg for 180 babies i.e. delayed
cord clamping (n= 92) and umbilical milking (n= 88)en newborns were not
intervened because of cord abnormalities (n= 4)ther requirement of active

resuscitation (n = 6)

Follow-up done in total 108 babies. Of which 63 ibabunderwent delayed

cord clamping and 45 babies received umbilical coiliting.
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CONSORT

Total no of deliveries (n=3410)

Eligible mothers (n=249)

Gestational age > 34 weeks

Trained person available for intervention

A 4

Randomized (n= 179)

A 4

Excluded (n=70)

Not meeting inclusion criteria (n= 54)

1)
2)

3)
4)

5)
6)
7

Multiple gestation

Cord abnormalities (cord prolapse,
true knots)

Rh sensitized mothers

Antenatal scan showing any major
congenital anomalies of fetus
Abnormal placentation

Mothers with smoking habits
Bleedina disorders in motht

l

Allocated to DCC group (n=95)

A 4

Enrolled intervention done (n=92)

Analyzed at 3 months (n=63)

l

Allocated to UCM group (n=95)

Enrolled intervention done (n=88)

Analyzed at 3 months (n=45)

Figure 19: Study algorithm
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MATERNAL HEMOGLOBIN LEVELS

Table 5: Comparison of two groups (DCC and UCM) wih mother Hb

(%) by independent t test

GROUP N Mean SD T Test P Value

MOTHER HB DCC 92 12.12 1.09 0.57 0.56

UCM 88 | 12.03 1.05

12.14

12.12 1282
12.1
12.08
12.06
12.04
12:03
12.02
12
11.98
DCC Uc™m
MOTHER HB 12.12 12.03

Figure 20: Comparison of two groups (DCC and UCM) wh mother Hemoglobin

(%)

All the mothers who were enrolled are non-anemib ¢Hore than 11g/dl).
Mean Hb in mothers of DCC group was 12.2 g/dl anmat tof UCM group was
12.03 with  mean difference of 0.17, which waatistically and clinically not

significant (p value 0.56)
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IRON SUPPLEMENTATION DURING PREGNANCY

Table 6: showing number of mothers received iron fuplementation during

pregnancy
GROUP Total
DCC UCM
IRON Yes n 2 1 3
SUPLEMENTATION
% 2.2% 1.1% 1.7%
No n 90 87 177
% 97.8% 98.9% 98.3%
Total n 92 88 180
% | 100.0% 100.0% 100.0%

Chi-Square: 0.29, P Value: 0.51, Statistically sighificant

100.00%

97.80%

98.90%

90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

pram——

YES NO

EDCC mucM

Figure 21: showing number of mothers received irosupplementation during

pregnancy
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MODE OF DELIVERY

Table 7: showing mode of deliveries in both groups

GROUF Total
DCC UCM
MODE OF Elective LSCS| n 12 15 27
DELIVERY
% 13.0% 17.0% 15.0%
Emergency n 18 46 64
LSCS
% 19.6% 52.3% 35.6Y%
NVD n 62 27 89
% 67.4% 30.7% 49.4%
Total n 92 88 18C
% | 100.0¥ | 100.0% | 100.0%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

19.60%

52.30%

67.40%

0.00%

Figure 22: showing mode of deliveries in both grqus

EL LSCS

EMG LSCS

EDCC muUC™M

NVD
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GENDER DISTRIBUTION IN BOTH GROUPS:

Table 8: Comparison of DCC and UCM with gender

GROUP

DCC UCM Total

n 48 49 97
Male
% 52.2% 55.7% 53.9%
SEX
n 44 39 83
Female
% 47 .8% 44.3% 46.1%
n 92 88 180
Total

% 100.0% 100.0% 100.0%

Chi-Square: 0.22, P Value: 0.37, Statistically sighificant

»

= Male = Female

Figure 23: Gender distribution in our study
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60.00%

55.70%
52.20%

50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

MALE FEMALE
EDCC mUCM

Figure 24: Comparison of DCC and UCM with gender

y

In our study out of 180 newborns, 97 were boysidBCC group and 49 in

UCM group) and 83 were girls (44 in DCC group afdrBUCM group) as shown in
above table and figure. There was no significaatisgtcal difference among the two

groups with respect to gender (p value 0.37).
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COMPARISON OF GESTATIONAL AGE

Table 9: Comparison of DCC and UCM based on gestatal age

GROUP
Total
DCC UCM
34-36.5 weeks (late | " 6 6 12
preterm)
Gestational % 6.5% 6.8% 6.7%
a0e n 86 82 168
37-41.5 weeks (term)
% 93.5% 93.2% 93.3%

n 92 88 180

Total
% 100.0%| 100.09%q 100.0%

Chi-Square: 0.006, P Value: 0.58, Statistically sighificant

100.00%

93.50% 93.20%
90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

0.00%

34-36.5 WEEKS (LATE PRETERM) 37-41.5 WEEKS (TERM)

EDCC @mUCM

Figure 25: Comparison of DCC and UCM based on gedianal age
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COMPARISION OF WEIGHT:

Table 10: Comparison of Birth weights and weight at3 months of life between

DCC and UCM by independent t test

GROUP N Mean SD T Test
Value

DCC 92| 2810.32 328.29
B WEIGHT -1.77 0.58
UCM 88 | 2869.09 433.25

WEIGHT AT 3 DCC 63| 4851.71 611.68

MONTHS -1.12 0.26
UCM 45 | 4980.22 534.91

6000

5000 P 4980.22
4000

3000 . -2969.09

2810:32—— -
2000
1000
0
DCC ucm
B WEIGHT 2810.32 2969.09
WEIGHT AT 3 MONTHS 4851.71 4980.22

Figure 26: Comparison of weights at birth and at 3months of life between both

groups

Mean birth weight in DCC group was 2.81kg and in NU@roup was
2.869 kg with mean difference of 0.159, it is istatally not significant. (p value —

0.58)
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APGAR SCORES

Table 11: Comparison of APGAR scores in UCM and DCCgroups at first

minute
GROUP Total
DCC UCM
5 n 0 3 3
% 0.0% 3.4% 1.7%
. n 84 75 159
% 91.3% 85.2% 88.3%
APGAR 1
3 n 7 10 17
% 7.6% 11.4% 9.4%
9 n 1 0 1
% 1.1% 0.0% 0.6%
n 92 88 180
Total
% 100.0% 100.0% 100.0%

Chi-Square: 4.95, P Value: 0.17, Statistically sighificant
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Figure 27: Comparison of APGAR scores in UCM and DC groups at F' minute
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Table 12: Comparison of APGAR scores in UCM and DC@roups at 5 minutes

of life
GROUF
Total
DCC UCM
n 8 12 20
8
% 8.7% 13.6% 11.1%
n 80 74 154
APGAR 5 9
% 87.0% 84.1% 85.6%
n 4 2 6
10
% 4.3% 2.3% 3.3%
n 92 88 18C
Total
% 100.0% 100.0% 100.0%

Chi-Square: 1.61, P Value: 0.44, Statistically sighificant

90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%

10.00%

13.60%
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84.10%

0.00%

9

10

EDCC muUC™M

Figure 28: Comparison of APGAR scores in UCM and DC groups at 5 minutes

of life
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HEMATOLOGICAL PARAMETERS AT 3-5 DAYS OF LIFE:

Hemoglobin levels at 3-5 days of life

Table 13: Comparison of Hemoglobin (Hb) DCC and UCMat 3-5 days of life

GROUP Total
DCC UCM
n 2 1 3
12.1-13
% 2.2% 1.1% 1.7%
n 5 3 8
13.1-14 1= 5.4% 3.4% 4.4%
n 8 6 14
14.1-15
% 8.7% 6.8% 7.8%
n 9 5 14
15.1-16
% 9.8% 5.7% 7.8%
n 18 19 37
16.1-17
6 % 19.6% 21.6% 20.6%
n 15 23 38
17.1-18
% 16.3% 26.1% 21.1%
18.1-19 n 13 14 27
Hb(%) at 3 — 5 days % 14.1% 15.9% 15.0%
of life n 7 5 12
19.1-20
% 7.6% 5.7% 6.7%
n 3 2 5
20.1-21
% 3.3% 2.3% 2.8%
n 7 5 12
21.1-22
% 7.6% 5.7% 6.7%
n 1 2 3
22.1-2
3 % 1.1% 2.3% 1.7%
n 2 1 3
23.1-24
% 2.2% 1.1% 1.7%
n 2 1 3
24.1-2
> % 2.2% 1.1% 1.7%
n 0 1 1
25.1-26
% 0.0% 1.1% 0.6%
Total n 92 88 180
% 100.0% 100.0% 100.0%

Chi-Square: 6.79, P Value: 0.91, Statistically sighificant
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Figure 29: Comparison of Hemoglobin (Hb) DCC and UM at 3-5 days of life

Number of babies (and percentage of babies) in bodups with variable
degree hemoglobin values at 3-5 days of life. Ther@o clinical and statistical

significance between these two study groups.
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MEAN SERUM BILIRUBIN AT 3-5 DAYS OF LIFE IN BOTH GR OUPS

Table 14: Comparison of two groups (DCC and UCM) wh Total Bilirubin at 3-

5 days and Direct Bilirubin at 3-5 days by independnt t test

GROUP N Mean SD T Test P Value
Total Bilirubin DCC 92 11.17 3.80
-0.08 0.93
At 3-5 days UCM 88 11.21 3.31
Direct Bilirubin DCC 92 0.39 0.19
-0.81 0.41
AT3-5days | ycm | 88| 042 | 022
11.21
12.00
10.00
E 8.00
g 6.00
=
4.00 -
2.00 A
0.42 0.39
0.00 -
Total Bilirubin Direct Bilirubin
B UCM group @aDCC group |

Figure 30: Comparison of two groups (DCC and UCM) wth Total Bilirubin at 3-

5 days and Direct Bilirubin at 3-5 days
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Figure 31: Bhutani nomogram showing phototherapy thesholds (Recommended

by AAP, 2004)

"As per the above threshold levels for the requéneimof phototherapy, for
term infants with low-risk phototherapy range T®Bdl is more than 15mg/dl. Hence
Both UCM and DCC are safer methods of placentaisfission and doesn’t have a
statistically significant risk of hyperbilirubinemi Statistically significant value is

clinically not significant between both the groups.
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Table 15: Number of newborns with peak bilirubin levels who were admitted to

NICU for phototherapy in both groups.

GROUP
Total
DCC UCM

n 11 7 18
Yes

% 10.8% 8.0% 10%

PHOTOTHERAPY

n 81 81 162
No

% 89.2% 92.0% 90%

n 92 88 180

Total
% 100.0% 100.0% 100.0%

Chi-Square: 2.30, P Value: 0.09, Statistically sighificant
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Figure 32: Showing the percentage of babies with fperbilirubinemia in

phototherapy range in both groups.
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Table 16: showing newborns received Exchange transfion

DCC group (n=92) UCM group(n=88)

Need of exchange

transfusion

Total 18 neonates received phototherapy. Of whittbabies received DCC
and 7 babies received UCM at birth, these babie® we the phototherapy range
between 48 hours to 72 hours of life and undenpéototherapy for 12 to 24 hours of

duration.

The remaining 162 babies (90%) had no significaypenbilirubinemia of
phototherapy range. It is clinically and statialig not significant (p-value 0.09). None

of the babies in either group required an excharagesfusion.
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Table 17: Showing days of life when phototherapy wuired in UCM and DCC

groups
GROUP
Total
DCC UCM
n 3 3 6
2 days
DAY OF % 27.2% 42.9% 33.3%
PHOTOTHERAPY n 8 4 12
3 days
% 72.8% 57.1% 66.6%
n 11 7 18
Total
% 100.0% 100.0% 100.0%

Chi-Square: 0.65, P Value: 0.37, Statistically sighificant

80.00%

72.8%

70.00%

60.00%

50.00%

42.90%

40.00%

30.00%

20.00%

10.00%

0.00%
2 DAYS 3 DAYS

EDCC @muUCM

Figure 33: Showing days of life when phototherapyequired in UCM and DCC

groups
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Table 18: Peak Mean Total Bilirubin level (Among the babies admitted for

phototherapy)
Peak serum | DPCC group UCM group Mean
p value
bilirubin (n=14) (n=7) difference
(mg/dl) 15.7 16.6 09 0,04

Peak mean serum total bilirubin among the babiesiteet for phototherapy

in DCC group is 15.7 and in UCM group is 1@ mean difference of 0.9. Peak

mean serum bilirubin levels did not differ signémdly between the two groups (p

value-0.94).
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HEMATOLOGICAL PARAMETERS AT 3 MONTHS OF LIFE:

Hemoglobin levels at 3 months of life

Results

Table 19: Comparison of Hb (%) values at 3 monthsfdife between DCC and

UCM

GROUF
Total
DCC UCM
n 0 2 2
8.1-9
% 0.0% 4.5% 1.9%
n 5 5 10
9.1-10
% 7.8% 11.4% 9.3%
n 22 13 35
10.1-11
% 35.9% 29.5% 33.3%
n 16 13 29
HB AT 3 MONTHS 11.1-12
% 25.0% 29.5% 26.9%
n 13 8 21
12.1-13
% 20.3% 15.9% 18.5%
n 5 3 8
13.1-14
% 7.8% 6.8% 7.4%
n 2 1 3
14.1-15
% 3.1% 2.3% 2.8%
n 63 45 10€
Total
% 100.0¥% 100.0¥% 100.0%

Chi-Square: 4.16, P Value: 0.65, Statistically sighificant
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Figure 34: Comparison of Hb (%) values at 3 monthef life between DCC and

UCM

During comparison of number of infants with varmalilegrees of Hb levels
between 2 study groups at 3 months of follow-upsihod the infants have Hb between
10.1 to 13.0 mg/dl in both the groups. And ther@asstatistical difference between

the groups (P Value: 0.65).
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Ferritin levels at 3 months of follow up:

Table 20: Comparison of two groups with Ferritin levels at 3 months of life by

independent t test

GROUP

N Mean SD T Tes

Value

FERRITIN
AT 3
MONTHS

DCC

63 258.0722 133.7093% 0.35

0.7

NI

UCM

45 248.4423 141.74276

260

258

256

254

252

250

248

246

244

242

FERRITIN AT 3 MONTHS

258.6722
N\

N\

N

\\\
248%423

DCC ucMm
258.0722 248.4423

Figure 35: Comparison of two groups with Ferritin levels at 3 months of life by

independent t test

The mean ferritin levels in the DCC group is 258a0id in the UCM group is

248.44. Mean difference is 9.63, there is no sigaift difference in serum ferritin
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levels at 3 months of life (p- value 0.72).

COMPARISON BETWEEN BOTH GROUPS AT BIRTH AND AT 3 MO NTHS

OF LIFE

Table 21: Comparison of two groups (DCC and UCM) wth Hb at 3-5 days of life

and at 3 months of life by independent t-test

GROUP N Mean SD T Test P Value
HB AT 3-5 DAYS DCC 92 17.62 2.61 0.38 0.69
UCM 88 | 17.77 2.43
HB AT 3 DCC 63| 11.58 1.19 0.93 0.35
MONTHS
UCM 45 | 11.36 1.27
20
18 17482
16
14
12 58

10

DCC
UCcMm

HB AT BIRTH
17.62
17.77

DCC

UCc™m

HB AT 3 MONTHS
11.58
11.36

Figure 36: Hb levels at 3-5 days of life and at 3 amnths of life in DCC group and

UCM group
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At 3-5 days of life, the mean Hb in the DCC grogpli.62 and in the UCM
group is 17.77 with a mean difference of 0.15 am@value is 0.69, it is statistically
not significant. In ¥ month of life, the mean Hb in the DCC group is5Bland in the
UCM group is 11.36 with a mean difference of 0.2@ g-value is 0.35, it is also
statistically not significant. We also noticed b fia hemoglobin levels at 3 months of

age in both groups, which corresponds to physicib@nemia of infancy.
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Table 22: Comparison of two groups (DCC and UCM) wh PCV (Hematocrit) at

3-5days of life and at 3 months of life by indeperent t test

GROUP N Mean SD T Test P Value

PCV AT 3-5 DAYS DCC 92| 60.37 5.84 1.95 0.05(

UCM 88 | 54.35 7.29

PCV AT 3 MONTHS DCC 63| 39.59 10.70 1.1G 0.27

UCM 45 | 37.50 8.02

70

60 6082
54:35 ~—_

50 -

20 R
30

20

10

0
PCV AT BIRTH PCV AT 3 MONTHS

DCC 60.37 39.59
ucMm 54.35 37.5

DCC ucm

Figure 37: Comparison of two groups (DCC and UCM) wth PCV at 3-5 days

and at 3 months of age
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At 3-5 days of life Mean PCV (hematocrit value)d&C is 60.37 and UCM is
54.35, mean difference is 6.02. PCV is comparatinebre in the DCC group than in
the UCM group. There is a Statistical differencéwsen the two groups (p-value
0.050). However clinically it is not significant &&matocrit is not as high to cause

polycythemia. But it may be beneficial as it incesthe oxygen-carrying capacity

At 3 months of life Mean PCV (hematocrit value)d&C is 39.59 and UCM

is 37.50, mean difference is 2.09. No Statisticééience between the two groups.
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Table 23: Comparison of DCC and UCM based on Hb a8-5 days of life and 3

months of life with ferritin levels at 3 months oflife based on gestational age

GROUP Gestational N Mean SD T P
age Test | Value
(weeks)
DCC Hb at 3-5 34-36.5 6 18.41 1.94 0.76 0.44
days of life
37-41.5 86 17.56 2.65
Hb at 3 34-36.5 3 11.90 1.38 046 0.64
months
37-41.5 60 11.57 1.19
FERRITIN 34-36.5 3 221.66 72.27 -1 0.63
AT 3 0.48
MONTHS 37-41.5 60 259.86 136.1
UCM Hb at 3-5 34-36.5 6 18.16 2.99 0.4 0.68
days of life
37-41.5 82 17.74 2.40
Hb at 3 34-36.5 1 11.50 0.13 0.89
months
37-41.5 44 11.36 1.27
FERRITIN 34-36.5 1 126.10 0.84 0.40
AT 3
MONTHS 37-41.5 44 248.44 141.74
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DISCUSSION

Our study included late preterm and term neondéscompared the effects
of Umbilical cord milking with Delayed cord clamgron hematological parameters
at 3-5 days of life and at 3 months of age and lcolecthat Iron stores (ferritin levels)
are almost similar in both groups. Life-threatenrisk factors like polycythemia,
severe neonatal jaundice requiring exchange waiwsf or prolonged phototherapy

are not seen with both the placental transfusionrtigues.

We observed that Umbilical cord milking in preteand term neonates is
safer and as effective as delayed cord clampinigdreasing the hemoglobin level

and iron stores in the body.

The accurate method for measuring placental tosfis red cell mass and circulating
blood volume which requires labeling red blood @lith biotin. This method is complex
and time-consuming and also not feasible to do targe scale newborns. Hence to

assess the effectiveness of placental transfusioartd hematocrit is preferable.

The terms early cord clamping and immediate cdaimping are used
interchangeably which refers to clamping of thedcwaithin 30seconds after birth
without milking the cord. In 2013 Amit Upadhyayatconcluded that mean Hb at 6
weeks of life was higher in the milking group(1In®dl) when compared with
immediate cord clamping (10.8gm/dl). In 2008 Hos@ha@l also stated that the Hb
value at birth in extreme preterm was higher in riitking arm when compared to
immediate cord clamping. As several previous studitated that immediate cord
clamping has no beneficial role over delayed cdamping and umbilical cord

milking and deprives the newborn of receiving exbtiwod through placental
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transfusion, we have not included this method famparing the other two placental

transfusion techniques.

Our study has two groups, one group of newborns wdteived delayed cord

clamping, whereas the other group of newborns vedaimbilical cord milking.

In our study, neonates allocated to the umbili@atlanilking (UCM) group
had hemoglobin values of 17.77 g/dl and 11.36 gihpared with the delayed
clamping group of 17.62 g/dl and 11.58 g/dl at 8&ys and at 3 months of life

respectively.

This indicates that a similar amount of placentahsfusion was received in
both groups and this directly states that the mioe of milking the umbilical cord

for 5 times transfers the same amount of placdmaid as delayed cord clamping.

In our study hemoglobin and hematocrit values vabngost the same in both
the study groups at birth and at 3 months of lifes indicates that either of the
intervention (DCC/UCM) is essential and mandatanythe prevention of anemia in

infancy.

Our milking technique is similar to the method ubgdRabe et al (67) and our
results are slightly similar to the same study(@hjch showed that umbilical cord
milking for 4 times in very low birth weight newbw led to a similar amount of
placento-fetal blood transfusion compared with yedh cord clamping. Amit
Upadhayay et al(63) also used the same speed Idrints umbilical cord milking
but milking is done only thrice and done after ghamg and cutting the umbilical

cord.
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Table 24: Characteristics of the varies Umbilical cord milking studies.

UCM Characteristi
Study Population cgggittrigln
No. of times Spee
12 preterm
Our study 168term 5 10cm/sec DCC
infants
Rabe et al.20P1 | 58 preterm (GA
4 10cm/sec DCC
24— 32 weeks
200 infants (GA
Upadhyay et
al.2013%3 more than 34 3 10cm/sec bcc
week: 6days
40preterm (GA
Hosono et &P 2. 28 weeks 3 10cm/sec ICC
Erickson-Owen%
24ir]:lfjgnttes m 5 Not reported ICC
Mercer?!

Various characteristics of other UCM studies wemnpared with our study

(table 24)

Table 25: Comparing the Hb levels at 48 hourswith UCM with other studies

Intervention our stud Panburana et al. Jaiswal et Yadav et
y 202 al.20153 al.2015*
UCM 17.77 17 16.2 16.5
DCC 17.62 16.9 15.8 16.2

In our study we observed mean Hb levels at 48 hmuis line with other
studies. We found higher Hb levels in both stgdyups at 48 hours of life compared

to other studies (Table 25).
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Table 26. Comparison between levels of Haematocrit (PCV) and Serum bilirubin

levelsin various studies.

No. of :
Mean PCV at 48 Mean Serum bilirubin at No.dcadses Whlc';
hours 48 hours Polycythaemi a | N€€9€ 0
Study cases phototherapy
UCM DCC| UCM DCC UCM DCC UCM| DCC
Our study | 54.35 60.37 11.21 11.17 0 0 7 14
Jaiswal et
48.51 48 5.84 6 0 0 6 11
al.20153
Panburang
50.6 50.3 10.4 9.9 1 0 8 13
et al.2026
Mangla et Not
57.7 55.9 Not reported 0 2 1 1
al.2020° reported
Yadav e
49.9 48.8 7.2 7.2 0 0 4 4
al.20154
Upadhya
41.7 36.8 7.2 6.5 0 0 0 0
et al.2018°

In our study, 18 newborns (10 percent) requiredtgtherapy, 11 babies in
DCC, and 7 babies in UCM had hyperbilirubinemia tleguired phototherapy, which
was greater than in prior studies. But none ofjtbeps had life-threatening risk factors

like polycythemia, and severe neonatal jaundiceirewy exchange transfusion.
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Table 27. Comparing Serum ferritin levelsduring follow-up with other studies

Study Serum ferritin levels Remarks
DCC ICC
Our study 258.07ng/| Not done Follow up doneat 3
mi months of life, comparison
done between DCC and
UCM in late preterm
and term neonates.
Andersson et al.20#4 | 117 mcg/l 81 mcg/L | follow-up done &months
Full term neonates were
included for study.
Chopra et al.2018 86ng/ml | 50.5ng/ml | Follow-up at 3months, GA

>35 weeks included

Bora et al.201%5

113.9ng/ml 43.9ng/ml

Follow up done at 6 months.
And comparison was dore
between UCM and ICC.
Ferritin level of
113.9ng/ml in UCM group.
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Table 28. Comparing Serum ferritin levelsduring follow-up with other studies

Study Serum ferritin levels Remarks
DCC UCM
Our study 258.07ng/ml | 248.44ng/ml Follow up doneat 3

months of life,
comparison done between
DCC and UCM in late
preterm and term
neonates.

Vashistha et &f 131.64 133.53 follow-up done at 6 weeks.
Full term neonates were

included for study.

Jaiswal et &P 142.7 134 Follow-upat 6 weeks|
GA >35 weeks included

In terms of serum ferritin levels, our findings sfeal that at 3 months of life,
serum ferritin  levels were comparable between dklayed cord clamping group
(258.07 ng/ml) and the milking group (248.44 ngin8grum ferritin levels in the
DCC group were slightly more than the UCM groupthwa mean difference of

9.63ng/ml but it is statistically not significamt-¢alue 0.72).

In a study done by Chaparro et al 2006(23) Ferduels at six months of life
were higher in the delayed cord clampingigrthan in the early cord clamping group

with a mean difference - 11.80 ug/L.
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The strengths of our study were:

» Study design- Randomized control trial with an appiate sample size and
follow-up at 3 months of life is the main strengtihour study.

*  UCM (umbilical cord milking) and DCC (delayed cocthmping) technique
were standardized by conscientious demonstrationalltthe postgraduates
who attends the labor room calls for deliveried sections.

» Assessing iron status by Serum ferritin levels

* We have a record of all possible clinical side e@fewhich may affect the
baby because of increased placental transfusi@nrgonatal jaundice, and

polycythemia.

Thelimitations of our study were

* We have not recorded the actual amount of bloatstused in each newborn.
Currently no direct, accurate, andgermethod for measuring blood volume

is available. The available method was too expenfsivour setup.

* To minimize frequent blood samplings, we assessedsérum bilirubin level

only single time between 3 — 5 days of life.

* We have examined all the babies clinically to nulé sepsis rather than lab tests,
such as CRP at follow up. Few babies who may habelsical sepsis may

have had falsely elevated serum ferritin levels.
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Conclusion

CONCLUSION

Umbilical cord milking and delayed cord clampingsuted in comparable
levels of hemoglobin and hematocrit at 3-5 day$ifefand ferritin levels at 3
months of life, implying that similar amount of p&ntal transfusion occurs in
both the groups

Umbilical cord milking resulted in similar iron s&s when compared to that of
delayed cord clamping, which signifies that UCMais effective as DCC to
prevent anemia in infancy.

Umbilical cord milking is as effective as delayeard clamping in achieving
higher hemoglobin and ferritin levels at 3 montlidife in late preterm and
term infants delivered by both cesarean and vagielaleries.

There is no increased risk of polycythemia or néainayperbilirubinemia
requiring exchangetransfusion by umbilical cordkmg method, which implies
that UCM doesn’t produce significant hemodynamistulibances resulting in
deleterious effects on the baby.

We conclude that Umbilical cord milking is a bettgtion to prevent anemia in
infancy in cases where active resuscitation is e@eohd delayed cord clamping
cannot be done due to undue limitation as it isefagime-saving with equal

benefits as DCC
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IMPLICATION FOR PRACTICE

* Umbilical cord milking may be safely practiced iuations where delayed
umbilical cord clamping is practically difficult de in cases where active
resuscitation is needed for babies.

* As DCC has been recommended universally as stanchel of placental
transfusion by WHO, AAP, and ACOG, if DCC is not aption, we

recommend using UCM in Preterm and term neonates

IMPLICATION FOR FURTHER RESEARCH

» Further studies with longer follow-up till 8-12 ntbs are encouraged to give
strength for concluding whether the initial advaetain hemoglobin and
ferritin is sustained later in infancy.

* Further large sample-sized studies with neurodgwedémt as the main

outcome may be considered
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SUMMARY

This study entitled Serum ferritin levels in newborns at 3 months of fie
after intact Umbilical cord milking versus Delayed cord clamping” -
Randomized controlled trial” was done to compare two different techniques of
placental transfusion (DCC and UCM) with respect ttee amount of blood
transfusion during birth and their effect of otheematological parameters like

hemoglobin and iron stores at 3 months follow-up.

During the study period, the total number of eligilmothers are 229 and
randomized 190 mothers. The intervention was daneD mothers. A total of 108
cases completed the full study including 3 monthfoklow-up. The comparison was

done between the two groups and described in udtseand analysis.

Findings inferred from our study are: Umbilical danilking is safer and as
effective as delayed cord clamping in achievindhthg@moglobin and ferritin levels in
both cesarean and vaginal deliveries among predeanterm infants. Both methods
of placental transfusion transfer almost equal am®af blood hence hemoglobin and
ferritin levels of both groups are almost simildihere is no significant risk of
polycythemia or neonatal hyperbilirubinemia requiriexchange transfusion by
umbilical cord milking method. Hence UCM can beebafpracticed at institutional
levels. National and international health organaret need to provide guidelines for
practicing umbilical cord milking instead of immatk cord clamping when delayed
cord clamping is not feasible or contraindicatetlisTprevents deprivation of the
newborn from their potential extra placental bleduch is rich in red blood cells and

stem cells and can effectively prevent anemianfancy.
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Annexures

ANNEXURE — |

INFORMED CONSENT FORM

K.L.E ACADEMY OF HIGHER EDUCATION AND RESEARCH

“‘SERUM FERRITIN LEVELS IN NEWBORNS AT 3 MONTHS OF L IFE
AFTER INTACT UMBILICAL CORD MILKING VERSUS DELAYED CORD

CLAMPING” — RANDOMIZED CONTROLLED TRIAL

Principal Investigator: - REG NO: BM120008

Co-investigator:- Dr.

PURPOSE OF THE STUDY:

Umbilical cord clamping and cutting is one the masique parts of birth
process. It prevents excessive blood loss in ththen@and allows the newborns to be
taken away from mother to revive. However the tignior cord clamping and cutting is
uncertain and with different timing approaches ¢hare various benefits and risks.
These procedures help in increased transfer ofdbimon mothers to the neonates and
increases the iron stores in the newborn in fest Mmonths of life. The purpose of this
study is to study the effects of serum ferritinnewborns after intact umbilical cord
milking versus delayed cord clamping.

VOLUNTARY PARTICIPATION

Your child’s participation in the study is your voltary decision, whether or
not to participate will not affect your current future relationship with KLEs Dr.

Prabhakar Kore Hospital & Medical Research cerdelagavi.
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Potential Risks and Benefits:

There are no risks involved except some pain, dmaidocollection at the site of
blood drawing.

To know the best method of placental transfusiorreduce Perinatal Iron
deficiency.
PRIVACY AND CONFIDENTIALITY

The only people who will know that you are a reskgrarticipant are members
of the research team. No information about you rovided by you, during research
will be disclosed to others without your writtenneent. When the results of the
research are published or discussed in the cordeseno information will be disclosed
that would reveal your identity. Any information tamed in connections with this
study and that can be identified with you remainficiential and will be disclosed only
with your permission.
Use of photography/ldentifying details:Any photograph or identification details will
be disclosed only with your permission.
QUERIES
If you have any queries, you may contdREG NO: BM120008 PG Student
Department of Pediatrics, JNMC.
If you have any queries regarding or rights or aesie participation you may contact: -

Dr. DEPARTMENT OF PAEDIATRICS JAM

In the event of an emergency, you can contact KUE'SPrabhakar Kore Hospital.
Dr. HARSHA HEGDE, Chairperson, JNMC, IEC and Sad&nD, ICMR, National

institute of traditional medicine, Belagavi — 942@5%00
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STATEMENT OF CONSENT

| hereby voluntarily agree for my child’s partictpa in this study and | agree
for collecting blood samples of my child twice.riderstand that even | have the liberty
to withdraw at any time, my signature below indésathat | have read or have been
told in the language | understand, about this ertamsent form including the risks and
benefits and have had all my questions answenedl be given a copy of this consent

form.

Signature or thumbprint of person providing consent

Date

Signature or thumbprint of witness/ parents

Date

Signature of person obtaining consent

Date

Person requesting consent, please check applicatblexes:
[ ] Consent obtained (for adult sponders)
[ 1 Assent (for minor respondents)

[] Consent from authorized persasf minor respondent
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ANNEXURE- I

PROFORMA

SCREENING FORM

Screening number: |:|:|:| IP number

Date of screening(dd-mm-yyyy): [ [ | [T | [T [ T[]

First name:

Middle name:

Last name:

Husband’s name:

Age (years): 1]
Address: H.no. - [T 11

Street - HEEEEEEEEEEN

Taluka-

Dist-

Phone no:

Eligibility :
YES -1 NO -2

1.Singleton Live Gestation.

2.Gestational age (34 to 41 6/7 weeks) of pregnancy
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3.Maternal Hb:>9.9mg/dl.

4.Multiple gestation

5.History of smoking

6.Known case of bleeding disorders
7.Cord abnormalities

8.Abnormal placentation

9.Rh sensitized pregnancy
10.Congenital anomalies of fetus.
11.Babies requiring active resuscitation.

Is she eligible?
If eligible, consent to be taken.

Consent:
a. Does the woman assent to participate?

b. Has the study consent form been signed?

If Consent given,

Enrollment done:

If enrolled, Randomization done.

Was the woman randomized?

If not randomized indicate the reason:
1. Withdrawal from the studD

2. Other |:|

Date of Randomization: LD L LT
(dd-mm-yyyy)

Participant number: [ T L[ 1 1 1|

(See sealed envelope)

Batch:

Investigator's name:

Signature:
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DATA COLLECTION PROFORMA

“Serum ferritin levels in newborns at 3 months of fie after intact
umbilical cord milking versus delayed cord clamping - A Prospective
Randomized Controlled Trial

Screeningld: [ [ [ [ ] Enroliment number: [ [ | ]

Date of admission (dd-mm-yyyy): HE NN

Date of discharge (dd-mm-yyyy) | | | | | | | | | | |
YES-1 NO-2

Scans:
a. Dating scan is done
b. Anomaly scan done
Any anomalies noted

c. Growth scan done

HRENNRERE

H/O Parenteral iron correction in the current peegy:

Obstetric history:
Married Life (years): |:|:|
Consanguinity: |:| ( (YES-1,NO-2)

If YES, Degree of consanguinity:

Obstetric score:

Gravida- [ | | P{ T ] tLive[ T ] Abortion{ T ]

Last menstrual period (dd-mm-yyyy): |:| | | | | | | | | |

Expected date of delivery (dd-mm-yyyy): | | | | [ | [ | | [ |

USG EDD (dd-mm-yyyy): HEnEE NN
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Period of gestation (weeks/ days)

If according to LMP 3 L] | | |

According to C.EDD ; L] L]

Provisional diagnosis:

Investigations

Date (dd-mm-yyyy):

Hemoglobin (g/dl). I:D

Packed cell volume (%): |:|:|

Blood Group: | | | | | | | | | | |
HIV ; I:I (Non- reactive — 1, Reactive)— 2
HbsAg : |:| (Non- reactive — 1, Reactive — 2)
VDRL : I:I (Negative — 1, Positive — 2)

LABOUR ROOM DETAILS: (YES-1, NO-2)

a.Place: oT |:| Laboupmo |:|

b. Mode of delivery: Vaginal D Caesarean |:|

Emengy : |:| Elective : |:|
c. Liquor: Ciea |:| meconium stained I:I
d. Baby extraction: easy. [ | difficult : [ ]
e. Baby cried immediately after birth : I:I

f. Cord clamping method:
- Intact umbilical cord milking:
Milking done how many times: |:| times

- Delayed cord clamping:

Time period : [ ] seconds
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DATE OF BIRTH

NEONAL PROFORMA

(dd/mm/yr)
SEX MALE | FEMALE
APGAR SCORE
APGAR 0 1 2 11 5
MIN | MIN
HEART RATE | ABSENT <10C ST
RESPIRATION | ABSENT WEAK CRY GOOL
MUSCLE TONE LIMP SOME CRYING
FLEXION
REFLEX NO GRIMANCE ACTIVE
IRRITABILITY | RESPONS| MOVEMENTS
SKIN COLOUR | BLUE/PALE| ACROCYANOT| COMPLETELY PINK
IC
TOTAL SCORE
VALS AT BIRTH
HEART RATE | ‘ ‘ |
RESPIRATORY RATE | | | |
SpO2 | | | |
CRT | | |
TEMPERATURE | | | |
ANTHROPOMETRY

BIRTH WEIGHT (in grams)

LENGTH (in cms)

HEAD CIRCUMFERENCE (in cms)

HEAD TO TOE-
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FACE

EYES

EARS

ORAL CAVITY
NECK

CHEST
ABDOMEN
EXTREMITIS

SKIN

SYSTEMIC EXAMINATION-

e CVS

« RS

« PIA

e CNS

(At 39 -5 Day of Life)

VITALS
HEART RATE
RESPIRATORY RATE
Sp0O2

CRT

TEMPERATURE

| FEEDING | WELL
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RESPIRATORY | YES NO

DISTRES¢

JITTIRINESS YES NO

JAUNDICE YES NO

TREATMENT PHOTOTHERAPY

GIVEN EXCHANGE
TRANSFUSION

INVESTIGATIONS

HEMOGLOBIN

HEMATOCRIT

TOTAL BILIRUBIN

DIRECT BILIRUBIN

GENERAL PHYSICAL EXAMINATION

« HEART RATE

* RESPIRATORY RATE

» Sp0O2

* CAPILLARY REFILLING TIME ‘

ANTHROPOMETRY

* WEIGHT

* LENGTH

ATR® MONTH OF LIFE

+ HEAD CIRCUMFERENCE
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Annexures

INVESTIGATIONS

HEMOGLOBIN
HEMATOCRIT
SERUM FERRITIN

1) History of fever during initial 3 months of life |YES [NO |

2) Any history of mother been COVID Positive | YES | NO ‘

Page 93



Annexures

ANNEXURE IlI- KEY TO MASTERCHART

UCM - Umbilical cord milking

DCC - Delayed cord clamping

HB - Hemoglobin

PCV - Hematocrit

TB - Total bilirubin

DB - Direct bilirubin

EL LSCS - Elective lower segment cesarean section
Emg LSCS - Emergency lower segment cesarean section
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1 DCC 37.3 125 NO EL LSCS MALE 3200 7 9 187 55 994 | 0.31 NO 5800 | 11 |19.1| 493
2 UCM 38.3 14 NO EL LSCS FEMALE 3100 8 9 |216| 60.2 |11.18| 0.18 NO
3 DCC 39.3 15 NO NVD MALE 3300 9 10 (18.7| 55.8 |13.49| 0.44 NO 6050 (12.5|32.4| 378.1
4 DCC 38.3 12 NO Emg LSCS MALE 2300 8 9 20 574 842 | 0.19 NO
5 UCM 40.4 129 NO NVD MALE 3500 8 10 (18.7( 534 |12.03| 0.63 NO
6 DCC 38.6 10.9 NO EL LSCS MALE 3000 8 9 |183| 504 |10.16| 0.46 NO 5600 | 12 | 31.9| 90.77
7 UCM 375 10 NO EL LSCS FEMALE 3200 8 9 |175| 495 859 04 NO
8 UCM 41.1 105 NO NVD FEMALE 3340 8 9 |17.3| 50.2 65 | 0.8 NO
9 UCM 374 125 NO NVD FEMALE 2250 8 9 |183| 58.2 |1251| 0.24 NO
10 DCC 35.1 10.4 NO NVD FEMALE 3200 7 9 |215| 735 135| 0.33 NO
11 DCC 38.4 10.8 NO NVD MALE 3200 8 10 (19.1( 619 |12.82| 0.75 NO 6050 | 10 | 20.5| 127.1
12 UCM 38.2 129 NO Emg LSCS MALE 2800 7 8 |175| 50.3 11.2| 05 NO
13 UCM 38.2 10.8 NO EL LSCS FEMALE 2890 7 9 |187| 617 114 0.2 NO
14 DCC 35.3 15.4 NO Emg LSCS FEMALE 2800 8 10 (175 535 |11.76| 0.13 NO
15 UCM 39.3 129 NO Emg LSCS FEMALE 3000 8 10 (229 66 6.1 | 0.06 NO
16 DCC 37.6 13.7 NO EL LSCS MALE 3150 8 10 20 66.2 931 | 0.18 NO
17 DCC 39.5 13.7 yes EL LSCS FEMALE 2800 7 9 |19.1 59 966 | 0.1 NO
18 UCM 39 12 NO Emg LSCS FEMALE 2900 7 9 1183| 60.8 |11.59| 0.27 NO
19 UCM 38.1 10.8 yes NVD MALE 2800 7 9 |21.7| 632 6.55 | 0.19 NO 4800 | 11.5| 32.5| 246.6
20 UCM 36.4 10 NO Emg LSCS FEMALE 2500 7 8 |233| 64.2 |11.55| 0.36 NO
21 UCM 36.3 11.6 NO Emg LSCS FEMALE 2750 7 9 20 59.6 6.06 | 0.85 NO
22 UCM 38.5 11.6 NO Emg LSCS FEMALE 3500 7 9 |204| 655 994 | 0.31 NO
23 UCM 39.6 12 NO NVD MALE 2800 8 9 |179| 64.8 |15.08| 0.25 NO
24 UCM 38.3 125 NO NVD MALE 3200 7 8 |182| 524 10 0.8 NO
25 DCC 39.3 12.1 NO Emg LSCS MALE 3000 7 9 15 58.1 |15.96| 05 NO
26 DCC 39.3 11.2 NO NVD FEMALE 3000 7 8 |158| 60.6 834 | 0.29 NO
27 DCC 37.6 12 NO EL LSCS MALE 3100 7 8 |175| 69.2 |12.02| 0.25 NO
28 DCC 39.3 125 NO NVD MALE 3400 7 9 |179| 48.6 96 | 0.21 NO
29 UCM 38.2 129 NO Emg LSCS MALE 3100 7 9 |158| 53.6 |10.23| 0.57 NO 5800 (12.5|31.4| 131.9
30 DCC 40 12 NO Emg LSCS FEMALE 2900 8 9 |21.6| 528 |14.31| 0.54 NO 5400 (11.8] 48 | 115.3
31 DCC 40.1 12.2 NO NVD MALE 3100 7 9 22 68.5 14 0.2 NO 5650 (10.8|31.9| 121.6
32 UCM 375 13 NO Emg LSCS FEMALE 2500 8 9 1187 427 |10.34| 0.39 NO
33 UCM 38.6 11 NO NVD MALE 3300 7 9 20 54.8 159 | 0.56 NO
34 DCC 40.4 12 NO NVD MALE 2900 7 9 120.8| 59.7 |10.11| 0.42 NO
35 UCM 40 12 NO El LSCS MALE 3800 7 8 |187| 44.6 |10.44| 0.47 NO 6000 [ 9.8 | 28 | 80.3
36 DCC 38.1 10 NO NVD FEMALE 2600 7 9 |216| 419 |1231]| 05 NO
37 DCC 40.2 12 NO NVD MALE 2800 7 9 |171 56 11.71| 0.58 NO 4900 | 13.5|58.2| 134
38 UCM 40.2 14.1 NO NVD FEMALE 2600 8 9 20 64.1 |11.07| 0.36 NO 5800 | 13 |50.5| 148.3
39 DCC 395 12 NO NVD MALE 2700 7 9 |216| 527 553 | 0.38 NO 4750 | 11 | 31.1| 4075
40 UCM 39.6 13 NO NVD FEMALE 3000 7 9 |21.6| 575 |10.38| 0.67 NO
41 UCM 39.5 12 NO NVD MALE 3400 7 9 20 64.6 |13.89| 0.32 NO
42 DCC 13 13 NO NVD MALE 2800 7 8 |19.1| 576 8.19 | 0.39 NO
43 DCC 40 13 NO NVD FEMALE 2200 7 9 |21.7| 554 732 | 0.24 NO 4200 | 12 | 30.6| 54.35
44 UCM 38.2 12 NO El LSCS MALE 3000 8 9 |229| 685 99 | 0.63 NO 5400 (10.9]29.9| 215
45 DCC 39.4 12 NO NVD FEMALE 2750 7 9 22 64.8 |13.82| 0.41 NO 5460 (10.5| 31 | 402.5
46 DCC 40.1 12 NO NVD FEMALE 3000 7 8 |233| 705 7.2 | 0.29 NO 5400 | 11 |37.7| 105
47 UCM 39 12 NO El LSCS MALE 3600 7 9 1183| 56.5 |12.25| 0.45 NO 5600 | 12 |53.5| 506.1
48 UCM 39.3 13 NO Emg LSCS MALE 3400 7 8 22 624 |10.76| 0.43 NO 5600 | 11 |37.9| 119
49 DCC 40.3 12 NO NVD MALE 3100 7 9 |229 55 10.66| 0.53 NO 5200 | 10 | 30.7| 235
50 DCC 39.4 105 NO NVD MALE 2900 7 9 25 56.7 16.3 | 0.44 yes 4200 | 12 | 37.9| 559.9
51 UCM 41 10 NO Emg LSCS FEMALE 3800 7 9 18 52.7 13.4 | 0.48 NO 5600 | 13 | 50 | 479.6
52 UCM 39 13 NO El LSCS MALE 3800 7 9 |246| 48.9 149 | 0.48 NO 5600 | 10 | 34.6| 246.9
53 UCM 40.1 14 NO El LSCS MALE 3200 7 9 |21.6| 46.9 |11.92| 0.29 NO 5400 | 10 | 31.6| 446.9
54 DCC 39 12 NO NVD FEMALE 3000 8 9 |241| 531 12.8 | 0.23 NO 5200 | 11 |36.1| 490
55 UCM 37.2 12 NO Emg LSCS MALE 2500 7 9 |258| 525 |10.47| 0.57 NO 4800 | 12 |50.3| 491.1
56 DCC 39.1 12 NO El LSCS FEMALE 2600 7 9 |233| 612 16.1 | 0.51 NO
57 DCC 38.6 14 NO NVD MALE 2500 7 9 |166| 527 6.53 | 0.29 NO 4400 | 12 |50.7| 108
58 UCM 37.6 13 NO El LSCS MALE 2500 7 9 20 575 |10.95| 0.25 NO 4600 | 9 |188| 525
59 DCC 39.1 13 NO El LSCS MALE 3000 7 9 |16.2| 445 |10.08| 0.41 NO 5400 | 13 | 54 | 422.8
60 UCM 39 10 NO Emg LSCS MALE 2900 7 9 |204| 57.7 545 | 0.55 NO 4600 | 11 | 33 | 119.2
61 DCC 39.5 12 yes Emg LSCS FEMALE 3100 7 9 |154| 575 |10.57| 0.35 NO 5200 ( 10 | 41 | 117.7
62 UCM 40.4 12 NO Emg LSCS MALE 2700 7 9 187 47.2 757 | 0.54 NO 5000 (10.5|41.7] 111.3
63 DCC 375 13 NO NVD MALE 2500 7 9 20 50.8 |15.22| 0.26 yes 3 | 4300 [ 10.5(38.1| 250.6
64 UCM 38.4 10 NO Emg LSCS FEMALE 2900 7 9 |155| 417 |11.67| 0.13 NO 4800 | 11.5|35.2| 177.4
65 DCC 395 13 NO Emg LSCS FEMALE 2800 7 9 |204| 57.7 545 | 0.55 NO 4800 | 11 | 38.4| 162.6
66 UCM 38.1 12 NO El LSCS MALE 3300 7 9 17 51 10.47| 0.47 NO 5500 (11.5]38.9| 2429
67 DCC 38.2 11 NO NVD FEMALE 3200 7 9 |16.8| 52.8 |14.73| 0.46 yes 3 5400 | 12 | 38.9| 158.6
68 DCC 40 13 NO NVD MALE 3200 7 9 16 46.6 847 | 0.41 NO 5100 | 11 |355| 114
69 UCM 38.5 12 NO Emg LSCS MALE 3300 7 9 1185 60 12.46| 0.49 NO
70 UCM 39.1 115 NO Emg LSCS FEMALE 3450 7 9 |165| 576 991 | 0.35 NO 5900 | 10 |31.2| 249.7
71 DCC 35.6 12.3 NO NVD MALE 2900 7 8 |156| 47.2 85 | 0.36 NO 4700 | 11.2|29.5| 142.4
72 DCC 40.4 12 NO Emg LSCS MALE 3600 7 9 |155 48 10.62| 0.4 NO 5600 | 10 | 35.4| 131.4
73 UCM 40 12.4 NO NVD MALE 3100 7 9 1168| 521 |15.17| 0.35 NO
74 DCC 38 13 NO NVD MALE 2500 7 9 1185 54 716 0.1 NO 4120 | 13 |68.3| 232.7
75 DCC 38.4 11 NO NVD FEMALE 2500 7 9 17 44.6 579 | 0.15 NO
76 DCC 40.2 12.1 NO NVD MALE 3200 7 9 15 50.4 109 | 0.26 NO 6050 | 11 |34.8| 315.3
77 DCC 40.3 12 NO NVD FEMALE 2500 7 9 |165| 554 11 0.3 NO 4800 | 1451 69.1| 247
78 DCC 39.3 13.2 NO NVD MALE 3000 7 9 |206| 70.6 |11.19| 0.81 NO 6250 | 14 | 64.8| 484.7




79 DCC 40.4 10.6 NO NVD MALE 2700 7 9 [145] 517 |13.7| 04 NO 4820 | 14.2| 68.7| 282.6
80 UCM 39.3 12 NO NVD FEMALE 3000 7 9 [163] 54.9 87 | 13 NO 5200 | 13.5]50.4( 401.9
81 DCC 39.3 10 NO NVD FEMALE 2400 7 9 [181 64 118 | 1.1 NO 4850 | 10.5| 39.5| 172.5
82 UCM 39 11 NO |EL LSCSMALE MALE 3700 7 9 [175] 63.9 45 [ 013| NO 5600 | 11 | 28.6( 150.1
83 DCC 39 11 NO NVD FEMALE 3600 7 9 [171] 579 |724] 1 NO 5300 | 10.2] 35.8| 371.4
84 DCC 394 12 NO NVD FEMALE 2800 7 9 [175] 583 9.7 1038 NO 4800 | 13 |46.2| 352.9
85 UCM 39 13 NO Emg LSCS FEMALE 3100 7 9 [161] 493 | 133]0.36| NO 5200 | 13.8] 46.2| 352.9
86 DCC 39.3 12 NO NVD FEMALE 2700 7 9 [155 51 866 | 0.86| NO 4700 | 12.9]| 46.4| 400.8
87 DCC 38 11 NO NVD FEMALE 2500 7 8 [162] 489 | 134|055 NO 4600 | 13.2| 46.4| 446.5
88 UCM 394 13 NO NVD MALE 2800 7 9 18 54.1 98 1021 NO 4800 | 14.5| 46.8| 596.2
89 UCM 40 11 NO Emg LSCS FEMALE 3000 7 9 17 56.1 | 158 | 048 | NO 5200 | 13.6] 46.2| 329.6
90 DCC 38.6 13 NO NVD MALE 2600 7 9 [152] 502 | 7.29]0.321] NO 4600 | 12.6| 49 | 438.7
91 UCM 39.5 10 NO Emg LSCS FEMALE 3200 7 9 [168]| 57.2 9.7 1031 NO

92 DCC 38.2 13 NO Emg LSCS FEMALE 2800 7 9 [17.2] 57.2 9.8 | 029 NO 4900 | 14 [58.8| 270
93 UCM 39 12 NO NVD FEMALE 2200 7 8 [185] 605 | 158 | 0.5 NO

94 UCM 40.3 11 NO |EL LSCSMALE MALE 2800 7 9 [16.2] 52.2 9.1 1026 NO

95 DCC 38 13 NO Emg LSCS FEMALE 2200 7 9 [185] 618 | 153 | 04 NO

96 UCM 37.5 12 NO Emg LSCS MALE 3000 7 9 [151] 426 | 154|059 NO

97 DCC 38.2 11 NO NVD MALE 2600 7 9 17 52.1 |10.08] 0.23 | NO

98 DCC 394 13 NO |EL LSCSMALE MALE 2400 7 9 [186] 631 | 149]0.26| NO

99 UCM 37 12 NO El LSCS FEMALE 2400 7 9 [17.9 58 12.12]1 0.46 | NO

100 UCM 38.3 13 NO Emg LSCS FEMALE 2200 7 9 18 62.9 |11.09] 0.37| NO

101 UCM 36.1 11 NO Emg LSCS FEMALE 2000 7 9 [16.2 43 117 14 NO

102 DCC 38.3 13 NO Emg LSCS MALE 2900 7 9 [16.8 52 84510481 NO

103 UCM 36.4 13 NO Emg LSCS FEMALE 2600 7 9 [151] 359 [11.89] 055| NO

104 UCM 394 11 NO NVD MALE 2900 7 9 [141] 359 | 983|044 | NO

105 DCC 39.6 13 NO Emg LSCS MALE 2900 7 9 [145 36 104 | 0.5 NO

106 UCM 384 11 NO Emg LSCS MALE 3100 7 9 [174] 556 |871| 0.7 NO 5200 | 11 |34.1| 183.7
107 DCC 37.1 10 NO NVD FEMALE 2400 7 9 18 58 112 | 0.5 NO

108 UCM 39.6 12 NO NVD MALE 2800 7 9 [153] 411 |859]0.74| NO

109 DCC 394 14 NO NVD MALE 3700 7 9 [168] 56.2 | 948 0.131] NO 5060 | 12.4)37.1| 152.9
110 UCM 39 12 NO EL LSCS FEMALE 2500 7 9 [175] 611 | 987|042 NO 4600 | 11.2| 34.9] 230.1
111 DCC 40.5 13 NO Emg LSCS MALE 3300 7 9 [142] 334 |823]033]| NO 5300 | 12.5] 39.8 144.7
112 UCM 37.5 13 NO Emg LSCS FEMALE 2600 7 9 [16.1] 443 94 1032 NO 4600 |11.2| 34 | 272.7
113 UCM 38.1 12 NO Emg LSCS FEMALE 2400 7 9 [17.6] 56.5 84 1032 NO

114 UCM 37.3 11 NO Emg LSCS FEMALE 3800 7 9 [174] 53.6 | 16.8| 0.77| yes 3

115 DCC 38 12 NO NVD MALE 2700 7 9 [146] 302 |913| 0.2 NO 4700 | 11.3| 36.1| 431.7
116 DCC 36.4 13 NO NVD MALE 2400 7 9 [186] 599 | 746|036 NO 4400 | 11 | 34.3| 283.9
117 DCC 394 12 NO NVD MALE 2700 7 9 [175] 518 |822]0.39]| NO

118 DCC 36.5 13 NO NVD MALE 2800 7 9 [182] 525 |21.01] 0.65| vyes 3 | 4800 | 13.5|53.4| 238.7
119 UCM 35.2 14 NO Emg LSCS MALE 2800 7 9 [17.2] 56.9 [17.28] 0.2 yes 2

120 DCC 37 13 NO NVD MALE 2800 7 9 [168] 56.2 | 926| 0.35| NO 4900 | 13 |43.4| 316.8
121 DCC 41 11 NO NVD FEMALE 2700 7 9 [186] 63.7 | 122]0.25]| NO

122 UCM 38.6 12 NO NVD MALE 2800 7 9 [149] 398 | 183|045 NO 4900 | 11 |35.4| 173.3
123 DCC 39.1 12 NO NVD FEMALE 2500 7 9 18 63.3 | 149|044 | YES 3 | 4200 | 12.3|42.5| 315.6
124 UcM 41.2 13 NO EMGLSCS MALE 3100 7 9 [165] 513 | 146| 048] NO 4400 | 12.5| 40.7| 585.4
125 DCC 40.5 12 NO EMGLSCS FEMALE 2600 7 9 [174] 485 |12.74] 019 NO

126 DCC 38.4 13 NO NVD MALE 2800 7 9 [175] 576 |938| 0.22| NO 4700 | 11.5| 37.4| 287.9
127 UcM 39.1 12 NO EMGLSCS MALE 3400 7 9 [175] 60.3 86 | 042 NO 4900 | 11.5| 36.7| 475.9
128 UcM 39.2 13 NO EMGLSCS MALE 3000 7 9 [128] 45.9 35 ] 03 NO 4280 |10.3|36.8| 60.7
129 DCC 37.6 10 NO NVD FEMALE 2300 7 9 [124] 304 | 183022 | YES 2 | 4000 | 10.5| 37.8| 438.5
130 DCC 38.1 11.2 NO EMGLSCS FEMALE 3100 7 9 [161] 547 | 164|056 | YES

131 DCC 38.1 12 NO EMGLSCS FEMALE 2400 7 9 [163] 585 | 183|042 ]| vyes 3 [ 3800 |12.2|36.7| 434.1
132 UcMm 39.2 11.6 NO EMGLSCS MALE 2600 7 8 [174 58 128 | 056 | NO

133 UcMm 39.6 12.5 NO EMGLSCS MALE 2500 7 9 [175] 542 | 129|034 NO 4250 |11.1|33.1| 257.1
134 UcMm 40.4 12 NO EMGLSCS FEMALE 3300 7 8 [18.6] 552 |[10.45| 0.2 NO

135 DCC 39.3 13 NO NVD FEMALE 3100 7 9 [182] 575 | 175( 05 | YES 3 | 4300 ]10.2(32.9| 68.7
136 DCC 39.1 12 NO NVD MALE 2900 7 8 [134] 48 145( 012 | NO 4800 |10.2| 31.8| 316
137 DCC 38.1 11 NO NVD FEMALE 2400 7 9 [182] 524 | 149 | 0.3 NO 4200 | 11.6| 37.4| 436.5
138 DCC 39.2 13 NO NVD FEMALE 2900 7 9 [168]| 56.1 17 [ 05 | YES 3 | 4200 |11.2| 34.4| 242.9
139 UcMm 39.4 12.6 NO EMGLSCS MALE 4000 7 9 [172] 564 | 114]0.09| NO

140 UcMm 39.5 12 NO NVD MALE 2800 7 9 [16.2] 49.2 87 ] 01 NO 5000 | 11.2] 36.5| 362.3
141 DCC 39 11 NO NVD FEMALE 2300 7 9 [174] 635 69 | 0.3 NO 4000 | 12.4|43.4| 182.3
142 DCC 38.1 13.6 NO NVD MALE 2600 7 9 [16.7] 545 | 165( 05 | YES 2

143 UcMm 39.1 13 NO EMGLSCS FEMALE 3100 7 9 [165] 50.7 95| 04 NO

144 UcM 38.5 13 NO EMGLSCS MALE 3800 7 9 [185 62 154 | 06 | YES 2 | 5200 |10.2| 31.2| 248.4
145 DCC 37.4 13 NO EL LSCS MALE 3200 7 9 [182] 49.7 | 108 | 04 NO 5000 | 10.8] 33.9( 251.8
146 DCC 40 12 NO NVD MALE 3100 7 9 [145] 482 | 121 | 04 NO

147 UcM 36.6 10.6 NO EL LSCS FEMALE 2200 7 9 [175] 558 | 122 | 04 NO 3800 | 11.5] 37.3| 126.1
148 DCC 37.5 10 NO EL LSCS FEMALE 2700 7 9 [165]| 56.6 96 | 04 NO 4500 |10.1(27.5| 97.7
149 UcM 36.4 14 NO NVD MALE 3500 7 9 [17.2] 573 12 | 0.1 NO

150 UcM 39.3 10.4 NO EMGLSCS FEMALE 3300 7 9 [178] 602 | 149 | 0.2 NO 4700 | 12.2| 39.4| 142.8
151 DCC 40 13 NO NVD FEMALE 3100 7 9 [168] 525 | 185 04 | YES 3 | 4700 |11.2| 34.8| 163.3
152 UcM 39.1 12 NO NVD MALE 3100 7 9 [138] 427 89 | 03 NO

153 DCC 37.5 10 NO EL LSCS FEMALE 2700 7 9 [17.2] 56.6 96 | 044 NO

154 DCC 38.1 12.4 NO NVD MALE 2000 7 9 [19.2] 602 | 139 | 04 NO 3200 | 11.2] 36 | 459.4
155 UcM 39.4 12.1 NO NVD FEMALE 2300 7 9 [14.5 48 13.7 | 0.52 NO 4200 |10.3|44.4| 213.9
156 UcM 38.3 12.6 NO EMG LSCS FEMALE 2900 7 9 [16.5| 54.3 |13.36| 0.37 NO 4600 |10.2| 41 | 221.1
157 DCC 37.5 11.6 NO NVD FEMALE 2800 7 9 [16.5 41 16.65| 0.67 | YES 3 | 4700 | 9.4 [20.1| 223.9
158 DCC 39.6 12.4 NO NVD FEMALE 2600 7 8 |[16.2] 50.2 | 115 0.2 NO

159 UcMm 37.5 11.2 NO EMG LSCS MALE 3000 7 9 |[145]| 52.6 | 9.58| 0.39 NO 5400 | 9.5 | 21.2| 246.6
160 UcMm 38.2 13 NO EMG LSCS MALE 2500 7 9 [16.8] 54.8 |12.84| 0.22 NO 4800 | 10.8| 44 | 203.9
161 DCC 39.3 11.3 NO NVD FEMALE 2700 7 9 [15.5] 63.5 | 13.2| 0.49 NO 4900 | 11.2|43.4| 182.3
162 DCC 40.1 12 NO NVD FEMALE 2500 7 9 14 48.5 6.6 | 0.19 NO 4800 | 12.5| 47 | 189.2
163 UcMm 38.1 10 NO EMG LSCS MALE 2900 7 9 |[145]| 52.4 16 | 0.22 | YES 3 [ 4700 | 89 [21.1] 244.1
164 UcMm 40.2 14 NO NVD FEMALE 2600 7 8 |[16.4 52 11.2 [ 0.2 NO

165 UcM 37.6 12 NO EMG LSCS MALE 2500 7 9 [17.5] 60.4 |12.97| 0.43 NO 4500 | 12.8| 46 | 222.6
166 UcM 40 12.3 NO NVD MALE 2400 7 98 |17.4| 676 | 184 | 0.3 NO




167 UCM 40 12.4 NO NVD MALE 3000 7 9 |16.2| 40.5 173 | 0.6 YES

168 DCC 38 12 NO EL LSCS MALE 2700 7 9 |13.5| 437 15 | 05 NO 4400 | 10.5]|32.1| 285.5
169 UCM 37.4 13 NO Emg LSCS FEMALE 2700 7 9 14 52 12.5] 0.54 NO 4100 |11.2| 42 | 74.7
170 DCC 38.5 10 NO Emg LSCS FEMALE 2400 7 9 14 63.4 10.2 | 0.49 NO 4000 | 11 |36.5| 77.1
171 DCC 39.5 13 NO NVD FEMALE 2900 7 9 |14.6| 495 116 1.1 NO 4500 |10.4| 34 | 76.4
172 DCC 38.3 12 NO NVD FEMALE 3200 7 9 16 54 10.9 | 0.38 NO 5400 [ 11 | 34 | 73.5
173 UCM 39.1 13 NO NVD MALE 3700 7 9 17 60 18.04] 0.31 yes 5200 [ 11 |35.1| 142.2
174 DCC 39.3 12 NO Emg LSCS MALE 2800 7 9 18 64.7 |17.06| 0.46 yes 5700 [11.2| 37 | 266.4
175 DCC 40 12 NO NVD MALE 2750 7 9 13 46.5 12 0.2 NO 4800 | 11.5]|36.6| 268.5
176 UCM 39.4 10.2 NO Emg LSCS FEMALE 3000 6 8 116.8| 525 1541 0.31 yes

177 UCM 38.4 11.4 NO Emg LSCS FEMALE 3100 7 9 15 60.3 106 | 0.4 NO 4200 | 12 |38.5| 268.8
178 DCC 38.1 12.8 NO Emg LSCS MALE 2600 7 9 14 60 119 | 0.44 NO 4000 | 10.9]36.6| 273.1
179 UCM 40.2 12 NO NVD MALE 2700 6 8 |18.3|] 58.2 12 | 0.67 NO

180 UCM 40 12 NO NVD MALE 2900 6 8 135 48 1241 0.24 NO 4800 |12.8]|39.5| 79.7




