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Background

« Umbilical cord milking (UCM) is suspected to improve neonatal
outcomes.

» Methodological limitations of older studies hindered the adoption of
UCM as a standard of care.

* Difference between delayed cord clamping (DCC) and UCM:
- DCC: passive transfer of additional blood volume occurs at a slow rate.

- UCM: an active transfer of additional blood at a rapid rate and within a
short time.

Study Objective

 To perform a systematic review and meta-analysis of the efficacy and
safety of UCM in full-term and preterm neonates.
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2 populations (gestational age <33 and =33 weeks, full-term and preterm

P infants) handling the umbilical cord at birth
| umbilical cord milking (UCM)
c including immediate cord clamping (ICC), delayed cord clamping (DCC),

or no intervention
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« Published RCTs were identified using manual and electronic search

strategies.

« This search was applied to MEDLINE (1946 to April 2014),
EMBASE (1980 to April 17, 2014), CINAHL (1982 to April 2014),
and the Cochrane Central Register of Controlled Trials (April 2014)
(eMethods in the Supplement).

 We also searched the online meta-register of Current Controlled
Trials for relevant ongoing clinical trials (April 2014).

« Additional citations were sought by hand searching the reference list
of the retrieved articles.
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Search strategy

¢ A combination of text words and exploded medical subject headings were
used to maximize the volume of literature retrieved.

¢ 10 identify the intervention of interest, we used the Boolean search term “or”
to explode (search by subject heading) and map (search by keyword) the
medical subject headings “stripping” or “milking” or “squeezing”.

¢ 1he same Boolean search term was used to explode and map the medical
subject headings “umbilicus” or “umbilical cord” or “cord”.

e The 2 Boolean searches were then combined using the Boolean term “and”.
Searches were limited to human infants but were not limited by language or
type of study to maximize our results.

o Outcome was not specified in our search to capture all potential studies that
evaluated the strategy of umbilical cord milking.
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O

256 Records identified
through database

2 Additional records
identified through

search other sources

Y Y

166 Records after
duplicates removed

Y

166 Records screened

\J

18 Full-text articles

assessed for eligibility |

Y

7 Studies included in
qualitative synthesis

Y

7 Studies included in
I:l T ‘E** quantitative synthesis

(meta-analysis)

148 Records excluded
141 Not relevant
> 3 Abstract
1 Doctoral dissertation
3 Commentaries

11 Full-text articles excluded
3 Experimental groups
had UCM and DCC

8 Nonrandomized trials
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Both reviewers independently assessed the risk for bias in each
study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions.

Any disagreements were resolved by discussion and consensus.
The risk for bias was assessed using the following key criteria:
sequence generation, allocation concealment, blinding of assessors,
and attrition bias.

We assessed each criterion as having a low, high, or unclear risk for
bias.

An overall risk for bias was determined for each study according to
the criteria suggested by Higgins and Green.
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eTable. Risk for bias in included studies

Random Allocation Blinding Incomplete Selective Other
Sequence Concealment Qutcome Reporting Biases
Generation Data
Alan et al,’ Unclear Low Low Low Low Low
2014
Erickson-Owens Unclear Unclear Low Low Low Unclear
etal,” 2012
Hosono et al,” Low Low Low Low Low Low
2008
Katheria et al,” Unclear Low Low Low Low Low
2014
March et al,’ Low Low Low Low Low Low
2013
Rabe et al,” Low Low Low Low Low Low
2011
Upadhyay etal,’ Low Low Low Low Low Low
2013
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UCM Characteristic

No. of Control
Source Population Times Speed Condition
ot al, 1 21 4 Pretel 3 5 cm/s
Alanetal,’® 2014 44 Preterm infants cm/ ICC UM Grow  Control Group
(GA, <32 wk) with birth
vight <1500 No.of Fixed M-H RR
weigm S15009 source Evens Total Events Total Weight,%  (95%Cl) Favors UCM__ Favors Control
Erickson-Owens et al,'” 24 Full-term infants 5 Not reported ICC Alan et2l, 18 2014 2 2 2 2 1.00(0.15-6.48)
2012 delivered by elective CD Hosana etal, " 2008 PR 30 21 0701235 0 —— =
B Katheria etal,'* 2014 2 3% 1030 74 2.00(019-2090) _—
Marchetal 122013 2 % 4 39 283 054011278) ——m
Hosono et al, ! 2008 40 Preterm infants 2-3  20cmwithin2s  ICC Rabe etal 14 2011 P 4 31 275 05701128) ————8—+———
(GA, 24-28 wk) Total 013 14 14 1000 075(035-164) —
Heterogeneity 1] =1.04 (P=.90);
Katheria et al,'> 2014 60 Preterm infants 3 20ecmin2s  ICC No. of No. of
L, Test for overall effect: 2= 71 (P=.48) L ey Outcome Studies Participants RR or MD (95% C1)® RD (9 NNT
kto 31 wk 6d) Fixed M-H R (95%
Mortality before discharg 5 2 0.75 (0.35 to 1.64) 0.02 (-0.00 to 0.04) NA 0
[8] Oxygen requirement at 36 wk, postmenstrusl age n preterm infants Hypotension requir ume expanders 138 0.71(0.41 to 1.25) 0.09 (-0.22 0 0.05) NA 64
UM Grow  Control Group
1 2 = — ypotension ppor 3 ! 0.7 (051 t0 ) (~0.25 t0 0.05
March et al,*? 2013 75 Preterm infants 3 Not reported ICC No.of No.of Fixed M-H RR o e PRV e Lot ) k) el ) L &
(GA, 24-28 wk) source Events Totl  Events Towl Weight,%  (95%Cl) FavorsucM Favors il Initial hemoglobin level, g/dL 3 159 2.0(1.3 to 2.7¥ NA NA 0
Alan etal 2014 7 19 3 19 129 0670013355 — Initial hematac 3 m 4.5 (15 to 7.4¥ NA NA 6
Hosono etal, ' 2008 0 18 4 7 198 01100118) —a— e T - — SR 5 m =
. . Katheriaetal 1 2014 4 30 1 30 514 033(01209) - L . =L L .
Rabe et al,'* 2011 58 Preterm infants 4 20cmin2s DCCat30s Rabeetal, 142011 3 27 1 b 160 086(021-3.51) JR Need for phototherapy 2 13§ 0.95 (0.88 to 1.03) 0,05 (-0.12 to 0.03) NA 0
(GA, 24 wkto 32 wk 6 d) Total 9 % 23 97 1000 042(021-0.83) < Need for PRBC transfusion 5 m 0.81(0.62 to 1.05) 0.16 (~0.32 to 0.00) NA 62
Jo2410-
Upadhyay et al,*? 2013 200 Infants 3 10 cm/s DCC within 30 s Heterogenety x3 =2.41 (P=.49); Respir syndrome 3 138 1.03 (0.78 to 1.35) 0,01 (-0.14 to 0.17) NA 52
et Testfor overal effect: 2=2.50 ods o1 10
(GA, >34 wk6d) Fixed M-HRR (95% @il Oxygen requirement at pastmenstrual age of 4 191 0.42(0.21 to 0.83) 0.14 (-0.25 to -0.04) B (5-28) 8
. 36 Wk
€] IVH ofall grades? Oxygen requirement at 28 d 4 194 0.93 (0.53 to 1.64) 0,01 (-0.13 to 0.10) NA (]
UM Grow  Control Group
Intraventricular hemorrhage grade
No.of No.of Fixed M-H RR . . . . .
Abbreviations: CD, cesarean delivery; DCC, delayed cord clamping 1 1CC, immec Source Fvents Tol  Events Total Weight,% _ (95%C1) FrvorsUcM__ Favors - 2 2l Lt 0 wlper sy Do) &
. s e Lo 2 Alan etal 152014 T2 3 67 133(0345.28) i 4 196 0.83 (D36 t0 1.90) 0.02 (~0.10 to 0.06) NA 35
DM, diabetes mellitus; GA, gestational age; HONB, hemolytic disease of to-twin tr Hosono et a1 2008 3w s 0 12 00017218 . el S
Katheria et al,"* 2014 8 30 11 30 246 073034159 — e —
March etal, 122013 9 3% 0 39 429 049026099 —a— Medical management 5 m 185(033t01053)  0.02(-0.04 to 0.08) NA 60
Rabe etal 14 2011 B 731 146 001 —————— perforation 3 156 087(025103.01)  -0.01(-0.08 to 0.07) NA 15
Total 27135 46 142 1000 062(041-0.93) = Periventricular leukomalacla 3 170 067 (0.12 to 3.75) 0,01 (-0.07 to 0.04) NA 0
Heterogenety 1] =2.03 (P=.73);
Test for overal effect: 722,32 (P= 01 02 o5 1o 20 Retinopathy of prematurity
Fixed M-H R (95% Al grades 3 168 091(073101.13)  -0.05(-0.16 to 0.06) NA n
Requiring treatment 2 98 1.00 (0.18 t0 5.51) 0.00 (~0.09 to 0.09) NA 0
Data were obtained from 5 studies included in our meta-analysis. A, Mortalty  markers vary in size owing to different weights of individual stud - ) . 5 e e A )
before discharge. B, 0 at 036 weels. C ta-anal Late-onset sepsis : 23 0.84 (0.58 to 1.21) 0.06 (-0.17 to 0.06) N 12
Intraventricular hemorthage (IVH) of any grade. Total columns indicate nUMbeT 2 ngictes gestationsl age ofless than 33 weeks. Patent ductys arteriosus 3 138 0.91(0.56 to 1.48) 0,03 (~0.18 t0 0.12) NA 0
of infants in each group. Weights have been rounded and might not total 100.
M-H indicates Mantel-Haenszel; RR.riskratio. Whiskers indicate 95% Cls. Data Abbreviations: MD, mean difference: NA. not applicable; NNT, nt d *Indicates gestational a
totreat; PRBC, packed red blood cells; RD, risk difference: R, risk ratio. ¥ Continuous outcomes are reported as mean difference
Sl conversion factors: To convert bilirubin to micromoles per ltes, muttiply b Indicates statistically signific s
tocrit 1o:a proportion of 1.0, multiply by 0.01; and hemogl
grams per liter, multiply b
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[A] Mortality before discharge in preterminfants®
UCM Group

Control Group

Table 2. Comparison of Umbilical Cord Milking vs Control Intervention in Preterm Infants®

No. of No. of
No. of No. of Fixed M-H RR " P
soure Brms Tonl_Ens Tol Weghux 9340 Faios UCH__Favors Conta Outcome Studies _Participants RR or MD (95% C1)° RD (95% CI) NNT | 1*Value, %
Alan etal 102014 22 2 2 W] L0WINEE Mortality before discharge 5 277 0.75 (0.35 to 1.64) -0.02 (-0.09 to 0.04) NA 0
Hosono etal, ' 2008 2 20 3 20 221 0.67 (0.12-3.57) —_—
Katherla et al !> 2014 2 30 L 30 7.4 2.00(0.19-20.50) — Hypotension requiring volume expanders 3 138 0.71(0.41 to 1.25) -0.09 (-0.22 to 0.05) NA 64
March et al,12 2013 2 36 4 39 283 054011278 ——W——
Rabe etal,1#2011 2 7 4 31 275 057(011-289) 2—— = Hypotension requiring inotrope support 3 138 0.77 (0.51 to 1.17) -0.10 (-0.25 to 0.05) NA 84
;“;‘;‘memy = 0o1E 1 e 100 0703516 - Initial hemoglobin level, g/dL 3 159 2.0 (1.3 to 2.7)¢ NA NA 0
Testfor overall effect e Initial hematocrit level, % 5 277 4.5 (1.5 to 7.4)° NA NA 63
[B] Oxygen requirement at 36 wi, postmenstrual age in preterm infants? Maximal serum bilirubin level, mg/dL 5 277 0.1 (-0.4 to 0.6) NA NA 0
o i, S Need for phototherapy 2 135 0.95(0.88t0 1.03)  -0.05 (-0.12 to 0.03) NA 0
ixed M-
Source Bt Totdl  Eents Totl Weight, % (95%01) FavorsUCM__ Favors Control Need for PRBC transfusion 5 271 0.81 (0.62 to 1.05) -0.16 (-0.32 to 0.00) NA 62
Alan etal,16 2014 2 19 3 19 12.9 0.67(0.13-3.55) —
Hosono et al, 12 2008 0o 18 4 17 198 011(001-18) — Respiratory distress syndrome 3 138 1.03 (0.78 to 1.35) 0.01(-0.14t0 0.17) NA 52
Katheria et al 1€ 2014 43 1 3 5l 033(01200) ——
Rabeetal #2011 R 4 31 160 086(021-351) — Oxygen requirement at postmenstrual age of 4 191 0.42 (0.21 to 0.83)° -0.14 (-0.25 to -0.04) 8 (5-28) 38
Zaial, 9 M4 23 97 1000 042(021-083) < 36wk
Heterogeneity x]=2.41 (P=.49); 17 =0% - »
T?mmmu!;'mz:zSWZ o T e T B 2 Oxygen requirement at 28 d 4 194 0.93 (0.53 to 1.64) 0.01 (-0.13 to 0.10) NA 0
— Fived M-H RR (95% € Intraventricular hemorrhage grade
€ orationtes MG CompolGeonp All 5 277 062 (0.41t00.93  -0.12(-0.22t0 -0.02) 9 (5-50) 3
— ——
No. of No. of Fixed M-H RR >l 4 196 0.83 (0.36 to 1.90) -0.02 (-0.10 to 0.06) NA 35
Source Events Total  Events Total Weight, % (95% CI) FavorsUCM  Favors Control
Alanetal, 162014 4 7} P! 67  133(034-528) — Necrotizing enterocolitis
Hosono et a4 2008 ER) W 112 060(017-2.18) - .
Katheria et al 15 2014 3 30 11 30 246 073(034-155) —_—— Medical management 271 1.85 (0.33 to 10.53) 0.02 (-0.04 t0 0.08) NA 60
12 y
R e L e Perforation 3 156 087(0.25t03.01)  -0.01 (-0.08 0 0.07) NA 15
;“"t“ — 2. 15 46 142 1000 062(041-0.93) - Periventricular leukomalacia 3 170 0.67 (0.12 to 3.75) -0.01 (-0.07 to 0.04) NA 0
eterogeneity 1
Test for overall effect: 0L 02 05 10 20 50 100 Retinopathy of prematurity
Fixed M-H RR (95% CI)
All grades B 168 0.91 (0.73 to 1.13) -0.05 (-0.16 to 0.06) NA 23
Data were obtained from 5 studies inciuded in our meta-analysis. A. Mortality  markersvary i size owing to different weights of i inthe -
before discharge. B, Oxygen requirement at postmenstrual age of 36 weeks. C,  meta-analysis. N Requiring treatment 2 98 1.00 (0.18 to 5.51) 0.00 (-0.09 to 0.09) NA 0
ey Vi sl ek Late-onst sepss s M 0840S81A)  -006(-01710006)  NA 12
M-H indicates Mantel-Haenszel: RR, risk ratio. Whiskers indicate 05% Cls. Data Patent ductus arteriosus 3 138 0.91 (0.56 to 1.48) -0.03 (-0.18 t0 0.12) NA 0
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Table 1. Characteristics of the Included Studies

UCM Characteristic

No. of
Source Population Times Speed Control Condition  Exclusion Criteria
Alan et al,'® 2014 44 Preterm infants 3 5 cm/s ICC Suspected TTTS or discordant twin, major congenital

Erickson-Owens et al,*”
2012

Hosono et al,*! 2008

Katheria et al,*° 2014

March et al,12 2013

Rabe etal,4 2011

Upadhyay et al,*3 2013

(GA, =32 wk) with
birth weight <1500 g

Not reported
delivered by elective

24 Full-term infants 5
CcD

40 Preterm infants 2-3 20 cm within 2 s

(GA, 24-28 wk)

60 Preterm infants 3
(GA, 23 wk to 31 wk
6d)

20cmin2s

75 Preterm infants 3
(GA, 24-28 wk)

Not reported

58 Preterm infants 4 20cmin2s
(GA, 24 wk to 32 wk

6d)

200 Infants I 3 10 cm/s

(GA, >34 wk 6 d)

ICC

ICC

ICC

ICC

DCCat30s

DCC within 30 s

and chromosomal anomalies, vaginal bleeding, HDNB
or hydrops fetalis, IUGR, maternal DM treated with
insulin

Maternal medical or obstetric complications,

maternal severe anemia or clotting disorders,
suspected IUGR, smoking, congenital anomalies

Multiple births, major congenital anomalies, hydrops
fetalis

Pregnant women with imminent delivery,
monochorionic multiple births, incarcerated mothers,
placenta previa, concerns of abruption, refusal by
obstetrician

Major congenital anomalies, Rh sensitization, hydrops
fetalis, maternal recent exposure to parvovirus,
elevated peak systolic velocity of the fetal middle
cerebral artery, suspected placental abruption

Multiple pregnancy, hydrops fetalis, Rh sensitization,
major congenital anomalies

Umbilical cord length <25 c¢cm, nonvigorous,
meconium-stained amniotic fluid, CD for fetal
compromise, multiple births, Rh-negative mothers,
major congenital anomalies, cord prolapse, placenta
previa or abruption, cord abnormalities (true knots),
hydrops fetalis

ICC, immediate cord clamping; IUGR, intrauterine growth restriction; TTTS,
twin-to-twin transfusion syndrome; UCM, umbilical cord milking.

Abbreviations: CD, cesarean delivery; DCC, delayed cord clamping; DM,
diabetes mellitus; GA, gestational age; HDNB, hemolytic disease of newborn;




[A] Mortality before discharge in preterm infantss 0 Studies, 277 preterm infants [RR] 0.75, 95% CI 0.35-1.64, p=0.48

UCM Group Control Group
INo. of | INo. of | Fixed M-H RR
Source Events Total Events Total Weight, % (95% ClI) Favors UCM Favors Control
Alan et al,16 2014 2 22 2 22 14.7 1.00(0.15-6.48) -
Hosono et al,11 2008 2 20 3 20 22.1 0.67 (0.12-3.57) -
Katheria et al,15 2014 2 30 1 30 7.4 2.00(0.19-20.90)
March et al,12 2013 2 36 4 39 28.3 0.54(0.11-2.78) =
Rabe et al,14 2011 2 27 4 31 27.5 0.57 (0.11-2.89) =
Total fro 135 14 142  100.0  0.75(0.35-1.64)| . =
Heterogeneity x3 =1.04 (P=.90)} I = 0%
Test for overall effect: z=.71 (P =.48) 0‘.1 012 015 1.‘0 2:0 5.‘0 ld.O
Oxygen requirement at 36 wk, postmenstrual age in preterm infants? 4 StUdieS, 191 preterm infantS [RR] 042’ 95% C| 021_083’
| UCM Group | IControl Group‘ p:001
No. of No. of Fixed M-H RR
Source Events Total Events Total Weight, % (95% ClI) Favors UCM Favors Control
Alan et al,16 2014 2 19 3 19 12.9 0.67 (0.13-3.55)
Hosono et al,11 2008 0 18 4 17 19.8 0.11 (0.01-1.82) =
Katheria et al,1> 2014 4 30 12 30 51.4 0.33(0.12-0.92) —
Rabe et al,14 2011 3 27 4 31 16.0 0.86(0.21-3.51) — -
Total | 9 94 23 97  100.0  0.42(0.21-0.83)| >
Heterogeneity x3=2.41 (P= .49)1 12 =0% | , , : . ,
Test for overall effect: z=2.50 (P=.01) 0.005 0.1 1.0 10 200

Fixed M-H RR (95% CI)

IVH of all grades? 5 studies, 277 preterm infants [RR] 0.62, 95% CI 0.41-0.93, p=0.02

UCM Group Control Group

INo. of | INo. of I Fixed M-H RR
Source Events Total Events Total Weight, % (95% CI) Favors UCM Favors Control
Alan et al,16 2014 4 22 3 22 6.7 1.33(0.34-5.28) —=
Hosono et al,11 2008 3 20 5 20 11.2 0.60(0.17-2.18) -
Katheria et al,15 2014 8 30 11 30 24.6 0.73(0.34-1.55) S m
March et al,12 2013 9 36 20 39 42.9 0.49 (0.26-0.93) om
Rabe et al,14 2011 3 27 7 31 14.6 0.49 (0.14-1.72)
Total [27 135 46 142 100.0 0.62 (0.41-0.93) | e
Heterogeneity x3=2.03 (P=.73)|/%2=0%
Test for overall effect: z=2.32 (P=.02) Djl 012 015 110 210 510 16.0 S{

Fixed M-H RR (95% CI)




Table 2. Comparison of Umbilical Cord Milking vs Control Intervention in Preterm Infants®

No. of No. of
Outcome Studies Participants RR or MD (95% Cl)® RD (95% Cl) NNT 2 Value, %
Mortality before discharge 5 277 0.75(0.35 t0 1.64) -0.02 (-0.09 to 0.04) NA 0
Hypotension requiring volume expanders 3 138 0.71(0.41 to 1.25) -0.09 (-0.22 to 0.05) NA 64
Hypotension requiring inotrope support 3 138 0.77 (0.51to 1.17) -0.10 (-0.25 to 0.05) NA 84
Initial hemoglobin level, g/dL 3 159 2.0(1.3t02.7)° NA NA 0
Initial hematocrit level, % 5 277 45(1.5t07.4) NA NA 63
Maximal serum bilirubin level, mg/dL 5 AT 0.1 (-0.4 t0 0.6) NA NA
Need for phototherapy 2 135 0.95 (0.88 to 1.03) -0.05 (-0.12 to 0.03) NA
Need for PRBC transfusion 5 271 0.81 (0.62 to 1.05) -0.16 (-0.32 to 0.00) NA 62
Respiratory distress syndrome 3 138 1.02 (0.78 to 1.35) 0.01 (-0.14 t0 0.17) NA 52
ggygﬁn requirement at postmenstrual age of 4 191 0.42 (0.21 to 0.83)° -0.14 (-0.25 to -0.04) 8 (5-28) 38
w

Oxygen requirement at 28 d 4 194 0.93 (0.53 to 1.64) -0.01 (-0.13 to 0.10) NA 0
Intraventricular hemorrhage grade

All 5 277 0.62 (0.41 to 0.93)° -0.12 (-0.22 to -0.02) 9 (5-50) 3

=l 4 196 0.83 (0.36 to 1.90) -0.02 (-0.10 to 0.06) NA 35
Necrotizing enterocolitis

Medical management 5 271 1.85(0.23 to 10.53) 0.02 (-0.04 to 0.08) NA 60

Perforation 3 156 0.87 (0.25 to 3.01) -0.01 (-0.08 to 0.07) NA 15
Periventricular leukomalacia 3 170 0.67 (0.12 to 3.75) -0.01 (-0.07 to 0.04) NA 0
Retinopathy of prematurity

All grades 3 168 0.91(0.73 to 1.13) -0.05 (-0.16 to 0.06) NA 23

Requiring treatment 2 98 1.00 (0.18 to 5.51) 0.00 (-0.09 to 0.09) NA 0
Late-onset sepsis 4 213 0.84 (0.58 to 1.21) -0.06 (-0.17 to 0.06) NA 12
Patent ductus arteriosus 3 138 0.91 (0.56 to 1.48) -0.03 (-0.18 t0 0.12) NA 0

Abbreviations: MD, mean difference; NA, not applicable; NNT, number needed

to treat; PRBC, packed red blood cells; RD, risk difference; RR, risk ratio.

Sl conversion factors: To convert bilirubin to micromoles per liter, multiply by
17104; hematocrit to a proportion of 1.0, multiply by 0.01; and hemoglobin to

grams per liter, multiply by 10.0.

? Indicates gestational age of less than 33 weeks.

b Continuous outcomes are reported as mean difference.

 Indicates statistically significant results.
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Comparison of Full-Term Infants

Primary Outcome

* None of the included studies reported on mortality.

Secondary Outcomes

* In the first 48 hours after birth, the UCM group had significantly higher
hematocrit values (mean difference [MD], 7.5% [95% CI, 0.7%-1.5%]; to
convert to a proportion of 1.0, multiply by 0.01) and higher hemoglobin values
(MD, 1.2 [95% ClI, 0.8-1.5] g/dL; to convert to grams per liter, multiply by 10.0).

* No significant difference between the 2 groups in peak bilirubin level and in
the need for phototherapy.

+ At 6 weeks of age, the UCM group had significantly higher levels of
hemoglobin (MD, 1.1 [95% CI, 0.7-1.5] g/dL) and ferritin (MD, 79 [95% ClI,
58-101] ng/mL; to convert to micrograms per liter, multiply by 2.247).
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 In infants born at GA <33 weeks, UCM was associated
with higher initial hemoglobin values, a lower risk for

oxygen requirement at 36 weeks, and a lower risk of IVH
of all grades.

* There was no difference in the need for blood transfusion
or in the risk for severe IVH or periventricular brain injury.

* In infants with a GA >33 weeks, UCM was associated
with higher hemoglobin values in the first 48 hours of life
and at 6 weeks of age without an increase in the risk of
hyperbilirubinemia.

* None of the studies evaluated long-term
neurodevelopmental outcomes.
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