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This table shows all trials that we have identified as being eligible for inclusion in iCOMP. All trials that are part of the iCOMP collaboration have been marked in

blue.

Table: Eligible randomised trials to date for the pairwise & network meta-analysis with individual participant data on Cord Management at Preterm Birth (iCOMP)

Publication  Start year/ . . . .
Trial Country (PI) Rk Sample size Participants Intervention Comparator Primary outcome/s
year completion year
i Singletons, 24-30° i
AL [ n/a 2016/2020 700 gt DCC: at 90 sec DCC: ~30 sec SRR P ENE IR
(Carroli) weeks’ GA probable)
DCC: resuscitation prior to
cord clamping (for PPV,
>32 weeks’ GA¥, clamping delayed until at
Australia [2] 120 (not all . e ICC (followed by Average heart rate between
n/a 2018/2020 require resuscitation least 60 sec after colour L -
(Badurdeen) preterm) . . resuscitation) 60-120 sec after birth
at delivery change of pedicap/neostat;
for CPAP, clamping occurs at
least 2 min after delivery)
Australia [3] 1997 1994/1994 46 26to0 33 weeks’ GA  DCC: 30 sec IcC Venous haematocrit
(McDonnell)
Arm 1: DCC at 90-180 sec
i 27 (not all Arm 2: DCC 10 sec after
Austrai\lla [4] n/a 2014/2015 ( 32-42 weeks’ GA* . . DCC: <60 sec Heart rate 90 sec after birth
(Kamlin) preterm) crying and breathing
established
Arm 1: Cord milking during
n/a resuscitation - cord cut long
Australia [5] (Pilot for (3cm from placenta/ )
(Tarnow-Mordi Tarnow- 2009/2010 100 <32 weeks’ GA introitus) ICC: within 10 sec :a;']mgbb'“ Glhioursjatten
ir
2009) Mordi Arm 2: DCC at 30-60 sec. If
2017) baby in extremis, immediate

clamping.
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
Arm 3: DCC at 30-60 sec +
milking
Composite: Death or major
Australia [6] morbidity (severe brain
(Tarnow-Mordi 2017 2010/2017 1634 <30 weeks’ GA DCC: 60 sec ICC within 10 sec injury, severe ROP, NEC, or
2017) late onset sepsis) at 36
weeks’ PMA
DCC: <30 sec, cord milkin i
Austria [7] 80 (not all >=28 weeks’ GA¥, . & Standard care (cord cutting, Changes in cerebral blood
n/a 2018/2021 after long clamping at 30cm, o volume within 15 min after
(Urlesberger) preterm) caesarean no milking) .
1x 10cm/sec birth
Bangladesh [8] 2014 2012/2013 40 <37 weeks’ GA DCC: 3 minutes DCC: 1 minute Haemoglobin, iron and
(Yasmeen) ferritin
Singletons, 24-32 ite:
Canada [9] o 2007/2010 296 g ; DCC: at 30-45 sec IcC Composﬁe. IVH or late onset
(Chu/Murphy) weeks’ GA sepsis
UCM: x3, at or below the Systemic blood flow
(C;n;da [1(;] 2018 2011/2014 73 24-30° weeks’ GA level of the placenta, ~20cm  ICC (Superior vena cava flow at 4-
-Naggar .
88 milked, before clamping 6 hours after birth)
Premature infants 28-
36 weeks GA and
15 weighing 1020g- Arm 1: DCC at 1mi
rm 1: at 1min
Carlmada [11] 1972 n/a 3250g OR full-term . IcC RBC volumfe, blood volume,
(Saigal)** (preterm) . Arm 2: DCC at 5min haematocrit, plasma volume
infants 28-42 weeks
GA and weighing
2685g-4350g*
RBC count (72-96 hrs after
birth), Anaemia (2 wks),
clinically significant
i 52 Singletons, term and DCC: Wait until cord i i
Ch|r.1a [12] 2014 n/a g . . 1CC: 5-10 sec pat.hologlcal polycythaemia,
(Dai) (preterm) preterm infants* pulsation ceased white blood cell count (72-96

hrs after birth), fetal bilirubin
from birth to day 5, jaundice
within 24 hrs of birth, Apgar
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
(1 min, 5 min), respiratory
distress, rectal temperature 5
min after birth, neonate well-
being at 1 month
i Singletons, <32
China [13] 2016 2015/2015 90 et DCC: 45 sec ICC: <10 sec Severe IVH — grades 3 and 4
(Dong) weeks’ GA
Cliz 4] n/a 2018/2019 48 30-316 weeks’ GA uCM DCC il e RIS L2
(Hao) min after birth
2015 Arm 1: DCC at 30 sec i
China [15] , 28-35 weeks’ GA, Haematocrit and
(master’s n/a 120 . . Arm 2: DCC at 60 sec ICC < 10 sec haemoglobin levels at 24 hrs
(Hu) ] vaginal birth .
thesis) Arm 3: DCC at 120 sec and 1 wk after birth
Normal birth
Arm 1: DCC — wait until cord .
. Normal birth
ceases pulsing
176 (49 of Arm 2: DCC — at 90 ICC <10 sec
i rm2: -a sec i
China [16] 2010? 2009/2011 those Any GA* , Asphyxia Haemoglobin 1 month after
(Hua) Asphyxia . birth
preterm) . . ICC <10 sec, resuscitate after
Arm 1: DCC — wait until cord . .
) ) on irradiation table
ceases pulsing, resuscitate on
bed site with cord intact
delivered vaginally
between 28°-36° -  certal
. , UCM: x4 at a speed of ncidence of certain or
China [17] 2018 2017/2017 102 weeks', and P Icc probable infection in
(Li) premature prolonged  10cm/sec, then clamped
neonates
rupture
of membranes
i 948 (not all 0.3g6 ' GA* . B
Chma [18] e 2019/2019 ( 34°-38° weeks .GA , DCC: 60 sec 1CC: within 10 sec Ra.te.of respiratory d|stress
(Liu) preterm) caesarean section within 24 hours after birth
60 preterm Hemoglobin (newborn cord
Chlha [19] 2017 n/a (and 460 Sm_gle f_oetus DCe ICC: 5-10 sec blood & after 2£.1 hr:s),
(Shi) ; ) deliveries* neonatal complications,
erm

bleeding volume, third labour
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
time, incidence of placental
adhesion and peeling
) ) UCM: x2-3, 25cm/2 sec, ) )
China [20] n/a 2017/2019 300 Singletons, <34 below placenta level, before  1CC Haemoglobin, Haematocrit,
(Xie) weeks’ GA . and ferritin level at 48 hours
clamping
Singletons, 30-34 DCC: until cord stops pulsin i ilirubi
Egypt [21] n/a 2018/2019 210 g ; : ps p g 1CC: <5 sec Fetal haemoglobin, bilirubin,
(Allam) weeks’ GA or 1-2 min death
UCM: x3 at 10cm/sec, below )
Egypt [22] n/a 2017/2019 90 <34 weeks’ GA placenta level, cord held 20- ICC Per||:.)h(-.zral VEMEE CREn B
(Nour 2017a) admission
25cm from baby
Arm 1: ICC, with placental
insufficienc Normal placenta with DCC at i
Egypt [23] ok 2017/2018 9 <34 weeks’ GA y ‘ p Perl;:.)h?ral venous CD34 at
(Nour 2017b) Arm 2: DCC at 60sec, with 60 sec admission
placental insufficiency
Mean Blood Pressure, left
ventricular output, mean
cerebral blood flow velocity
PT <1500g*, born b DCC: 30 sec, 30 cm below i i isi
Germany [24] 1998 n/a 19 g ' y Icc in the arter!a carotis mter.na,
(Nelle) caesarean section placenta haemoglobin, haematocrit,
systemic and cerebral
haemoglobin transport,
systemic vascular resistance
G [25] Feasibility, effects on post-
(Rerl;na;goo) 2000 2006/2008 0 <33 weeks’ GA DCC: 45 sec DCC: 20 sec partal adaption and anaemia
ane of prematurity
1400 (not b q X Number of infants with
i no epressed neonates, ) . .
India [_26] n/a 2018/2020 P , UCM: x4, 30cm over 2 sec ICC: immediately after birth moderate to severe HIE or
(Aghai 2018) all preterm)  35-42 weeks’ GA* death
ea
) Haemodynamic stability,
I(:dla [hZ7)] n/a 2017/2019 148 birth weight <1500g*  DCC: 30 sec ICC: within 10 sec haematological status, serum
nusha

ferritin, and requirement of
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
blood transfusion between
birth and 6 months of age
> 28 weeks’ GA, Haemoglobin and
India [28] . UCM: x3 towards baby at o ) .
i . n/a 2017/2018 236 requiring ICC: within 30 sec haematocrit at birth and 6
(Bhriguvanshi) L 10cm/sec, then clamped
resuscitation*® weeks of age
growth retarded . "
India [29] . Haemoglobin and ferritin
2018 2013/2015 142 babies (IUGR) = 35 DCC: 60 sec ICC: 10 sec
(Chopra) levels
weeks’ GA*
DCC: 60 sec below placenta. . .
) . Composite of mortality or
If baby depressed, immediate b | logical
i abnormal neurologica
Ll 210 2018 2012/2013 461 30-33% weeks’ GA clamping keeping cord long,  ICC: within 10 sec mal =
(Das/Sundaram) ) ) examination at 40 weeks
milked x2-3 during
T PMA
resuscitation
Neurobehavioural
India [31] Singletons, 34-36° Assessment of Preterm Infant
2017 2011/2013 120 DCC: at >30-<60 sec ICC: <20 sec
(Datta) weeks’ GA at 37 weeks’ post-
conceptional age
) Risk of neonatal mortality &
I(gilar[aza) 2014 n/a 300 34-37 weeks’ GA DCC: 60 sec ICC: <10 sec abnormal neurological
aliwa
examination at 40 weeks’ GA
. Arm 1: DCC: 60 sec
'(r[‘)‘,j'a 5’31 2017 2012/2013 78 27-315 weeks’ GA Arm 2: DCC: 60 sec with ICC: <10 sec Hematocrit 4 h after birth
ipa
P intramuscular ergometrine
180 (notall  Mothers at 34-40°  UCM: milking whole length at Infant haemoglobin and
i not a others at 34- : milking whole length a
India [34] n/a 2017/2018 , . : ICC haematocrit at 72hrs and 6
(George/lsac) preterm) weeks’ GA* 10cm/sec x3, then clamped ceks
W
'(gd'atla)sl n/a 2018/2020 110 <34 weeks’ GA DCC: 30 sec Icc Ferritin and PCV at 8 weeks
upta
i 32-36° weeks’ GA, Haemoglobin and ferritin at
el 12, 2015 2013/2014 200 _ UCM: x3, 10cm/sec IcC &
(Kumar) vaginal or caesarean 1.5 months
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
<37 weeks’ GA, UCM: 20-25 cm umbilical .
India [37] L. . . Haemoglobin and serum
2018 2015/2016 60 requiring cord x3 at 10cm/sec within No milking .
(Ram Mohan) L . ferritin at 6 weeks
resuscitation 30 sec of birth
) serum total bilirubin and
India [38] 2018 2013/2013 100 <34 weeks’ GA DCC: 120 sec ICC: <30 sec haematocrit levels at 48 hrs
(Rana/Agarwal)
and 7 days
i Haematocrit and serum
India [39] 2015 2010/2010 100 30-365 weeks’ GA DCC: >2min Icc -
(Ranijit) ferritin at 6 weeks
India (40] 144 (not all  Late preterm and Deferred UCM: cord clamped L Venous haematocrit at 48
(Kumar Mangla/ n/a 2016/2017 UCM: Cord milking in 10 sec )
preterm) term neonates* at 60 sec hours of life
Thukral)
170 (not all UCM: x3 at 10cm/sec, then " lobi d
i not a aemoglobin and serum
India [41] 2013 2010/2011 >35 weeks’ GA* clamped at ~25 cm of length  1CC: <30 sec et
(Upadhyay 2010) preterm) L . ferritin at 6 weeks
within 30 sec of birth
. UCM: x3 over 20 sec at Haemoglobin levels at birth
I(Cd'a Mﬂ ) n/a 2018/2019 250 <32 weeks’ GA 20cm/2sec with 2 second ICC: clamped immediately and IVH (incidence and
aranattu
pause between severity) at 7 days
Iran [43,] 2017 2014/2015 63 <34 weeks’ GA DCC: at 30-45 sec ICC: at 5-10 sec Time of cord clamping
(Armanian)
<32 weeks’ GA,
caesarean, birth .
Iran [44] . IVH (days 3 to 7), survival
. . 2017 2014/2015 70 weight < 1500g, not DCC: at 30-45 sec ICC: <10 sec .
(Mojaveri) . infant (up to 28 days)
requiring advanced
resuscitation
Amount of transfused blood,
Iran [45] n/a 2017/2018 160 28-34 weeks’ GA UCM: milked x3 in 10 sec IcC .
(Mirzaeian) bilirubin levels
Blood pressure, haematocrit,
Iran [46] 2008 n/a 52 26-34 weeks’ GA DCC: 30-60 sec ICC: 10-15 sec P
(Sekhavat) blood glucose
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
. blood parameters, weaning
Iran [47] Women with preterm .
. n/a 2017/2018 90 DCC: 180 sec DCC: 30 sec from ventilator, NICU
(Shahgheibi) labour . .
discharge time
Arm 1: DCC at 60 sec on . -
. o Neonatal: Brain activity (6 &
mobile resuscitation trolley
t/bel | ta level 12 hours post-partum, EEG
at/below placenta leve
Ireland [45] n/a 2015/2016 45 <32 weeks’ GA 2 , ICC: <20 sec and NIRS)
(Dempsey) Arm 2: UCM — Cord stripped .
. Maternal: hemoglobin at 24-
3 times at 20cm/2 sec
36 hours post-partum
at/below placenta level
DCC: 30-45 sec, below
el [ 2] 2007 2004/2005 65 24-355 weeks’ GA ICC: <10 sec Haematocrit, blood pressure
(Kugelman) placenta level
Feasibility (recruitment rate,
Bedside assistance with UCM: x4, 10cm/sec, before compliance, completeness,
Italy [SO] 2018 2016/2017 40 23-295 weeks’ GA i ; ) . / o P
(Pratesi) intact placental circulation clamping receiving echographic
assessment) and safety
, UCM: 20 cm of the cord, x2- Probability of not needing
Japan [51] 24-28 weeks GA, ) .
2008 2001/2002 40 ) 3, before clamping, ICC transfusion, number of RBC
(Hosono 2008) singletons .
20cm/2sec transfusions
1) Probability needing
Japan [52] . , UCM: cord cut 30 cm from transfusion and death
2016 2008/2016 203 24-27° weeks’ GA . ) ICC: <30 sec
(Hosono 2016) infant, cord milked x1 2) Amount of blood
transfusion first 4 weeks
Short term safety: Apgar
score, prevalence of
hypothermia, early
UCM: x4 at 20cm/2sec, with ICC: immediately after intubation, initial blood gas
Korea [53] 2017 2012/2015 66 24-326 weeks’ GA / _ v e &
(Song) 2 sec pause between delivery analyses, bilirubin levels,

duration of phototherapy,
use of cross-transfusion,
respiratory distress.
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Publication  Start year/ . L. . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
i Hematological parameters,
M.acedonla [54] 2008 n/a 57 Premature newborns  DCC: 1 min ICC & P .
(Zisovska) number of RBC transfusions
540 (not all
Nepal [55] 2017 2014/2017 ( 34-41 weeks’ GA* DCC: at <180 sec ICC: <30 sec Haemoglobin at 8+1 months
(Andersson) preterm)
Singletons, normal Neonatal heart rate
Nepal [56] 1510 (not - ) ' . .
- n/a 2016/2016 vaginal delivery, >33 DCC: at 180 sec DCC: <60 sec continuously until 10 min
(Ashish KC) all preterm) , . .
weeks’ GA* after birth and at 1,3&5 min
Physiology-based cord
clamping:stabilisation while
the cord is intact, cord . .
. ) ICC/DCC: immediately or . -
Netherlands [57] , clamped when infant is . Time needed to stabilise the
n/a 2018/2019 64 <32 weeks’ GA ) delayed 30-60 sec, depending .
(Knol) respiratory stable (regular . i . infant
. on clinical condition of infant
spontaneous breathing, heart
rate >100 bpm, oxygen>90%,
supplemental oxygen <40%)
Intact survival at NICU
Physiology-based cord . .
. . . discharge without cerebral
clamping: Resuscitation with . . .
dintact. dl h ICC/DCC: immediately or injury (IVH = grade 2 and/or
cord intact, clamp when .
Netherlands [58] n/a 2019/2020 660 <30 weeks’ GA ) ) i delayed 30-60 sec, depending PVL > grade 2 and/or
(Te Pas) infant is stable (heart rate - - . . .
on clinical condition of infant  periventricular venous
>100 bpm, oxygen>85%, . .
infarction) and/or NEC (Bell
supplemental oxygen <40%)
stage > 2)
blood glucose levels at 1,2,
and 3hrs of age, haemoglobin
:\IUeI'Ehe)rlands [59] 2008 n/a 37 34 to 36° weeks’ GA DCC: 3 min ICC: <30 sec and haematocrit at 1hr and
ee
10 weeks, ferritin at 10
weeks
<SLweeks'GA, not i tilati DCC: 50sec with thermal
ositive pressure ventilation : 50sec wi erma
bz 2z a1 n/a 2016/2020 120 breathing regularly at 2 RBC transfusion rates

(Meyer/Nevill)

15sec

and continuous positive

wrap
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
airway pressure until cord
clamping at 50s
F&k'ﬁia)” [61] 2013 2009-2009 80 30-37 weeks’ GA DCC: 120 sec DCC: 30 sec Haematocrit
ali
i i UCM: milked 20cm segment
e 2017/2019 180 <32 weeks’ GA & DCC: 60 sec IVH at 28 days
(Al-Wassia) over 2-3 sec X3
UCM: milked x4-5 from
i i DCC: 45-60 sec, baby at level  maternal end of cord to bab Haematological parameters -
Saudi Arabia [63] |, 2016/2018 200 24 to 345 weeks’ GA v H ey
(Gomaa) or below placenta abdomen, 2 sec pause haematocrit
between milking
PVH/IVH at 6-72hrs after
Singleton. <35 ks’ Arm 1: DCC at 60sec birth, Apgar score at 5min,
; ingleton, weeks . ) .
South Africa [64] 1988 n/a 38 & Arm 2: DCC at 60sec + ICC birthweight, systolic blood
(Hofmeyr 1988) GA . .
ergometrine pressure at 5min, cord blood
gas and death.
death of the baby, PVH/IVH
i at 6-72hrs after birth, Apgar
South Africa [65] 1495 n/a 86 <2000 g birthweight*  DCC: 1-2 min Icc . Pe
(Hofmeyr 1993) score at 5min, cord-pH,
bilirubin
i 104 (not all  Birth weight <2500g + Haemoglobin from cord
South Africa [66]  ,5;¢ 2012/2012 ( & €% Dcc: 2-3 minutes ICC: within 30 sec &
(Tiemersma) preterm) 500g* blood and at 2 months
. Neonatal haemoglobin,
Spain [67] haematocrit and bilirubin
(De Paco n/a 2011/2014 100 24- 34 weeks’ GA DCC: 45-60 sec ICC: <10 sec L
levels (within 7 days after
Matallana)
birth)
Spain [68] <34 weeks’ GA, .
(Domingo n/a 2014/2016 40 UCM: x3 at 20 cm/2sec DCC: 30 sec Haemoglobin at 1 and 24 hrs
Puiggros) caesarean
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
UCM: nearly 20cm cord R e
i equirement o
Spain [69] 2019 2013/2016 138 24°-36° weeks’ GA milked towards umbilicus x4  ICC: <20 sec L
(Leal) . transfusions or phototherapy
before clamping
Spain [70] RBC transfusions (number &
(Socias) n/a 2014/2017 150 26-325 weeks’ GA DCC: 30-60 sec ICC: <30sec volume), IVH, postpartum
haemorrhage
i DCC: 60-90 sec, below Cerebral oxygenation at 4, 24
Switzerland [71] 5557 1996/1997 39 24-32 weeks’ GA , ICC: <20 sec ve
(Baenziger) placenta, syntocinon and 72 hrs of age
UCM: milked once after ICC, .
. Neonate's haemoglobin,
Taiwan [72] , 20cm section at speed of . .
n/a 2015/2019 100 <30 weeks’ GA ICC and no milking haematocrit, and mean
(Shen) 10cm/sec and clamped at 2- . L
arterial pressure at admission
3cm.
i UCM: x3-4, 30 cm, before Haematocrit level 2 hrs after
Thailand [73] 5 047 2015/2016 46 25-34 weeks’ GA _ DCC: at 60 sec _
(Chamnanvanakij) clamping birth
i Singleton, 24-36°
Thailand [74] n/a 2018/2018 110 & ee Icc Haematocrit at 2 and 48 hrs
(Jomjak) weeks’ GA
Singleton, 34-42
Thailand [75] 200 (not all )k P . .
2015 2014/2014 weeks’ GA*, vaginal DCC: 2 minutes DCC: 1 minute Fetal haematocrit
(Mungkornkaew) preterm) .
delivery
i Haematocrit 2 hours after
Thailand [76] n/a 2015/2016 70 34-36 weeks’ GA DCC: at 60 sec ICC: at 10 sec ,
(Panichkul) birth
Arm 1: UCM x3 before cord
i clamping at 45 sec
Thailand [77] n/a 2016/2018 120 28-33 weeks’ GA ping DCC: 45 sec RBC transfusion received
(Prachukthum) Arm 2: DCC at 45 sec,
followed by UCM x3
i Multiples, 28-36
WL A 2019 2016/2017 47 P DCC: at 30-60 sec ICC: <10 sec Haematocrit level at birth
(Ruangkit) weeks’ GA
(Tsh":"a;‘d (791 2016 2014/2015 86 34-36° weeks’ GA DCC: at 2 minutes ICC: within 30 sec Haematocrit at 48 hours
alae
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
UCM: Cut cord at 30cm, cord .
i 1 at 10cm/ Haemoglobin and
i milking x1 at 10cm/sec,
Wizl (L] n/a 2016/2016 40 <32 weeks’ GA = ICC: <10 sec haematocrit level at
(Tanthawat) clamp and cut cord at 1-2cm dmissi
admission
from umbilical stump
Number and volume of
<32 weeks’ GA UCM: at 25-30 cm x3 at acked RBC transfusions
Turkey [81] 2014 2011/2013 44 : ICC: <10 sec pack _ ns
(Alan) <1500 g 5cm/s before clamping received by infant during first
35 days of life
peripheral blood
hematopoietic progenitor
Igrtey [8)2] 2011 2008/2009 42 24-31° weeks’ GA DCC: 30-45 sec ICC: 5-10 sec cells before any blood
okmen
product administered
to infants
UCM: x4 before clampin
Tu_r_key (83] 2015 2012/2013 54 <32 weeks’ GA X ping ICC absolute neutrophil counts
(Kilicdag) (20cm/2sec)
UCM: at 20 cm x3, before
Turkey [34] 2018 2015/2016 75 <32 weeks’ GA _ ICC: <10 sec Thymic size
ilahli clamping
(Silahli) |
DCC: 30-90 sec, below
lacenta, oxytocic agent,
UK [85] 2006 n/a 46 24-32° weeks’ GA p. . y 8 ICC Infants’ blood volume
(Aladangady) with ventilation/
resuscitation if necessary
Death before hospital
(UDK 586)] 2018 2013/2015 261 <32 weeks’ GA DCC: after at least 2 min ICC: <20 sec discharge, intraventricular
ule
i haemorrhage
Not Median arterial/alveolar PO2
o
UK A 1998/2001 ? <33 weeks’ gestation  DCC: 40-90's Icc (?) ratio over the first 24 hrs of
(Holland) published Iif
ife
, Initial packed cell
UK [87] >27 & <32 weeks’ GA, DCC: 30 sec, 20 cm below . o
. 1993 n/a 36 . . ICC: 10 sec median volume, peak serum bilirubin
(Kinmond) vaginal delivery placenta

concentrations, red
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
cell transfusions, respiratory
impairment
Haemodynamic parameters,
England [88] included vena cava blood
(Medina) 2013 n/a 51 24-31 weeks’ GA DCC ICC -
flow, ventricular outflow, and
flow velocity.
) , neonatal blood haematocrit
UK [89] Singleton, <34 weeks .
2011 2006/2008 58 UCM: x4 DCC: at 30 sec and haemoglobin at 1 hr
(Rabe) GA .
after birth
. - Safety, feasibility,
USA [90] Singletons, 22°-27' DCC: 30-45 sec, .
2016 2009/2013 40 i ICC: <10 sec haematological and
(Backes) weeks’ GA below placenta .
circulatory outcomes
Arm 1: DCC at 45 sec and . . .
, . L . . Fraction of survivors with no
USA [91] >24 and <30 weeks indomethacin within 6 hrs Arm 3: ICC and indomethacin
n/a 2014/2019 300 severe IVH (grades 3 or 4) or
(Bauer) GA Arm 2: DCC at 45 sec and Arm 4: ICC and placebo L )
o PVL within first 60 days of life
placebo within 6 hrs
>35 weeks GA*, at
least 1 previous child o
USA [92] 100 (not all . Neonatal bilirubin level 24
n/a 2018/2019 that received DCC: 60 sec ICC: <15 sec .
(Berens) preterm) hours after birth
phototherapy for
hyperbilirubinemia
Haemoglobin within 24 hours
tJBS,A [9t3] 0 n/a 2011/2013 22 24°-326 weeks’ GA UCM: x4 over 10 min ICC of birth and through NICU
ienstoc
stay
UCM: 10cm, immediatel
USA [94] Singletons, 24-28° . y RBC transfusion within 28
(March/deVeciana 2013 2009/2011 113 , after delivery, ~20cm actively  ICC )
weeks’ GA . days of life
) milked x 3
USA [95] Infants delivered at Arm 1: DCC at 30 sec Adverse neonatal event:
. n/a 2011/2013 2 , . Arm 3:1CC .
(Driggers) 24%to0 285 weeks’ GA  Arm 2: UCM x4 in 10 sec composite of BPD, NEC,
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
grade 3 or 4 IVH or PVL, or
death prior to discharge
. DCC: at 30-35 sec (3-4 passes
USA [96] Singletons, 24-34 . )
o 2014 2008/2011 200 of milking toward the ICC: <5 sec Need for blood transfusion
(Elimian) weeks’ GA
neonate was allowed)
Birthweight 501g-
USA [97] 8 & Number of blood
] 2000 n/a 32 1250g, 24 to <29 DCC: 20 sec ICC .
(Ibrahim) transfusions
weeks’ GA
Haemoglobin and
UCM: below level of placenta . .
d~20 cm cord milked x3 haematocrit concentrations
an
Lo 2 n/a 2012/2016 80 24-275 weeks’ GA IcC (within 4 hrs birth)
(Josephsen) over 10-20 sec before .
) Incidence and number blood
clamping . -
transfusions until discharge
S UCM: x3, below placenta, . . fl o
uperior vena cava flow a
USA [99,] 2011/2013 60 <32 weeks’ GA about 20cm of cord over 2 ICC g
(Katheria 2011) 2017 hours
sec
2015 & Superior vena cava flow at
L5 [ 2013/2018 197 23-31° weeks’ GA UCM: x4 at 20 cm/2 sec DCC: at 45-60 sec P
(Katheria 2013) 2017 <12 hrs
USA [101] , Peak haematocrit in first 24
) 2016 2014/2015 150 <32 weeks’ GA CPAP + DCC at 60s DCC: 60s .
(Katheria 2016) hours of life
Incidence of IVH or death at
tJKSAt‘hllo'Z]ZON) n/a 2017/2022 1200 23-32% weeks’ GA UCM: x4 at 20cm/2 sec DCC: at least 60 sec discharge, up to 6 months
atheria
corrected gestational age
1000 (not Non-vigorous UCM: x4, entire umbilical Admission to NICU in the first
: x4, entire umbili e issi i i
L, [10_3] n/a 2019/2020 newborns born at 35- ICC: within 30 sec )
(Katheria 2019) all preterm) , length over 2 sec. 48 hrs of life
42 weeks’ GA*
DCC: Assisted ventilation DCC: 30-60 sec, assisted
L [ules n/a 2016/2021 940 230-28°% weeks’ GA (face mask, CPAP or PPV) ventilation only after cord IVH (7-10 days)

(Kattwinkel)

prior to DCC at 120 sec

clamping
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Publication  Start year/ . . . .
Trial Country (PI) R Sample size Participants Intervention Comparator Primary outcome/s
year completion year
. p DCC & UCM: cord milking x4 .
USA [105] Singletons, 22-31 ) DCC: 30 sec, without cord . .
2015 2012/2013 67 with 4-5 sec between each, o Initial fetal haematocrit
(Krueger) weeks’ GA milking
then DCC at 30 sec
Singletons, 23-37 Arm 1: DCC at 60 sec IVH number and severity (15
USA [106] n/a 2012/2014 72 né DCC: 20 sec u verty (
(Martin) weeks’ GA Arm 2: DCC at 40 sec months)
Singletons, 24-31° Initial mean blood pressure
LR O 2003 1998/2001 32 gt DCC: 30-45 sec ICC: 5-10 sec mea P
(Mercer 2003) weeks’ GA on arrival in NICU
Singletons, <32
USA [108] 2006 2003/2004 72 = , DCC: 30-45 sec ICC: 5-10 sec BPD, suspected NEC
(Mercer 2006) weeks’ GA
ST DCC & UCM: milking x1 then
USA [109] Singletons, 24-31° DCC at 30-45 sec. If clamping .
2016 & 2008/2014 211 i ICC: <10 sec IVH, late onset sepsis
(Mercer 2008) 5018 weeks’ GA cannot be deferred, cord
milked x2-3 quickly
Singletons, 24-27° venous haematocrit at 4
CESEY 2011 2000/2001 33 et DCC: at 30-45 sec ICC: <10 sec
(Oh) weeks’ GA hours of age
USA [111] , Haematocrit 1 hour after
n/a 2015/2019 150 28-34° weeks’ GA DCC: at 60 sec DCC: at 30 sec )
(Perlman) birth
Haemoglobin & haematocrit
(USSA.tL1)12] n/a 2014/2018 282 230-345 weeks’ GA UCM: x4, before clamping DCC: at 30 sec in NICU from admission to
mi
discharge
RBC volume/mass, per biotin
USA [113] 2008 n/a 158[101] <36 weeks' GA DCC: 60 sec Icc olume/mass, p
(Strauss) labelling
Very low birth weight IVH (during NICU admission
USA [114] n/a 2015/2016 39 y & pec: at 60 sec DCC: at 30 sec (during
(Yared/Young) (500 to 1500 grams)* up to 6 months)
i 2010 UCM: x2 along 30 cm after Initial haematocrit, need for
Thailand [115] 43 <35 weeks’ GA : & Icc _
(Pongmee) (abstract) cutting blood transfusion

* only those born <37 weeks gestation eligible

** P| advised individual participant data not available due to time elapsed since trial

Pl = Principal Investigator
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NICU = neonatal intensive care unit GA = gestational age PMA = postmenstrual age ICC = immediate cord clamping

DCC = deferred cord clamping UCM = umbilical cord milking PBCC = physiological based cord clamping RBC = red blood cell

CPAP = continuous positive airway pressure PO2 = partial pressure of oxygen PPV = positive pressure ventilation NIRS = near-infrared spectroscopy
PVL = periventricular leukomalacia ROP = retinopathy of prematurity BPD = bronchopulmonary dysplasia EEG = electroencephalogram

IVH = intraventricular haemorrhage PVH = periventricular haemorrhage HIE = hypoxic ischemic encephalopathy

NEC = necrotising enterocolitis IUGR = intrauterine growth retardation PCV = polycythaemia
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