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Cuarico ligar el corcdorn?

« Que ventajas o desventajas hay
de ligar precoz o tardiamente el
cordon?

» Hay diferencias para el prematuro
pequeno?



Transfusion fetoplacentaria y tiempo de
ligadura,
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Figure 1. Redistribution of placental blood in the first 180 seconds after birth. Drawn
from data from Yao et al. (5)
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Figure 2. Net weight accumulated from birth every 2 seconds t;fnnﬁthedl in an infant
of 38 weeks of gestational age whose hlrthWElgﬁI mﬁas 2 BEE g héﬁure clamplng the
cord. Unpublished data of the author. . - .




Estudios de ligadura de corddn en
prematuros.

Efecto en hematocrito
« NeoReviews, Vol 5, N4, Abril 2004

rae 3 The Effect of Cord Clamping on the Hematocrit (Het) of Preterm
Infants
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Ligadura precoz/tardia RNPT

EARLY VERSUS DELAYED UMBILICAL CORD CLAMPING IN
PRETERM INFANTS

Rabe H, Reynolds G, Diaz-Rossello J. Cochrane Review, 01 July 2004.

revision sistematica sobre efectos a corto y largo plazo de
ligadura precoz y tardia de cordon umbilical en RNPT <37 sem y sus
madres.

CRT comparan ligadura precoz y tardia (30” o0 +)
en < 37 sem.

Ligadura precoz versus tardia (30” o +) de
corddén umbilical. Subgrupos: con o sin oxitocina, posicion RN
respecto a placenta, con o sin ordene del cordon, via del parto y EG
(<82 sem 6 32 — 37 sem).



Ligadura precoz/tardia RNPT

EARLY VERSUS DELAYED UMBILICAL CORD CLAMPING IN
PRETERM INFANTS

Rabe H, Reynolds G, Diaz-Rossello J. Cochrane Review, 01 July 2004.

7 estudios (297 RN) elegibles. EI maximo tiempo espera fue de
120”. Ligadura tardia respecto a precoz, fue asociada con:

- Menos transfusiones por anemia:

3 estudios (111 RN); RR 2,01; IC 95% 1,24 a 3,27.
- Menos transfusiones por hipotension:

2 estudios (58 RN); RR 2,58; IC 95% 1,17 a 5,67.
- Menos HIV.

5 estudios (225 RN); RR 1,74; IC 95% 1,08 a 2,81.

Ligadura tardia corddn por 30 a 120” se asocio con < necesidad
de transfusion y < HIV. No se encontraron claras diferencias en otros
aspectos.



« Considerar:

Ligar cordon despues de 30-45” en el
prematuro aumenta en 8-24% volemia:

- cesarea 2-16cce/k.
- parto vaginal10-28cc/k.



Transfusion por Anemia

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Review:  Early wersus defayed umbilical cord clamping in preterm infants
Companison: 01 Early versus delayed cord clamping
Outcome: 02 Transfused for anaemia

Study Exly Defzyed Relative Rizk (Fixed) Wdght  Relative Rizk (Fixed)
N N 054 L (4 BE%Cl
Kinmand 1393 711 1113 4 10 700100, 46,06
Mz Dornell 1907 G2 411 —i— M1 1AD[0.40, 462
Rabe 2000 16420 071 ~- 649 TRA[1.00,286)
Total (357 CI) 20 {456 A 000 201 [1.24,327]

Test for heterogenetty chi-squane=2.26 df=2 p=0.3232
Test for overall effect=2.81 p=0 004
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Transfusion por Hipotension

Ligadura precoz o tardia del cordon en prematuro
Rabe H Cochrane Review 2004

Review:  Eary versus delaved umbilkal cord clamping in preterm infants
Companizan: 01 Early versus defzyed cord clamping
Outcome: 03 Transfused for low blood pressure

Study Exty Delayed Relative Risk (Fixed) gt Relative Risk (Fived)
M i 5% CI (MYl
Nelle 1996 T 111 —— 01 481341730
Rabe 2000 T 4118 —l— 05 186058, 478
Total (3% L] 14124 /30 - 000 24 (197,667

Test for heterogenety chi-cquare=158 df=1 p=0.2094
Test for averall effect=2 36 p=0.02
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N° de Transfusiones

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Rewiew:  Eary wersus delayed umbilical cord clamping in preterm infants
Comparizan: 01 Earty wersus delayed card clamping
Outcome: 04 Number of transfusions

Study Early N Oelzyed Wieighted hean Oifference (Fived) ieight — Wieighted Mean Oifference
hean (500) i hdean (50 05 % CI (%) (Fived)
08% Cl
Finmond 1933 K 181 (162) K 048 (066 -I- S0 146050, 2.40]
Oh 2002 7 400 (4.00) li A0 (380) —— GO 0.40[-2.26,3.08)
Riabe 2000 il 24 (188 ! 120 (160) —= Wy 120008232 ]
Total (357% L) il 4 & 000 128056 158

Test for heterogenetty chi-square=0.56 df=2 p=0.7543
Test for overall effect=2.58 p=0.0003
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Hemorragia intraventricular

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Review: B3y wersus delayed umbilizal cord clamping in preterm infants
Comparizan: 01 Early versus delayed cord clamping
Outcome: 13 Intraventricular haemaomtage

Study Ealy Delayed Relative Risk (Fixed) ieight  Relative Risk (Fixed)
niN niN 5% Cl (%) 5% CI
Hofmeyr 1983 10413 B33 —— 312 23 [147, 417 ]
Hofmesyr 1993 11140 240 —— 417 1.20 [0.453, 268 ]
b Donnell 19497 1116 0414 + 24 282 [0.12,64.39]
Oh 2002 417 26 —_— 114 182 [0.40, 890
Rabe 2000 3420 1119 ! 6.7 206 (032, 2507 ]
Total (95°% CI) 19112 194113 Al 100.0 41108, 238
Test for heterogenety chi-square=1.62 df=4 p=0. 7946
Test for oweral effect=2.2
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Hemorragia intraventricular severa

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Review:  Eary wersus delayed umbilcal cord clamping in preterm infants
Comparizon: 01 By wersus delawed cord clamping
Outcome; 14 Severs intraventncular faemamhiage

Study Early Olelayed Relative Rizk {Fixed) Wieight  Relative Risk (Fixed)
M i 054 CI (B sl
Hofmieyr 1044 013 14 - B33 034[002,6.64]
Hofmieyr 1043 1146 {140 4 BT 14006, 19.47]
« Rabe 2000 0420 (/19 00 Mot estimable
Total (3% C1) 1470 38 et i 000 086 0,16, 475

Test for heterogenetty chi-square=0.71 df=1 p=0.3083
Test for overall effect=-0.18 p=0.9
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Mortalidad NN

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Rewiew:  Early wersus delayed umbilical cord clamping in preterm infants
Comparizon: 01 Barly wersus delayed cord clamping
Outcome; 01 Death of the baby

Study Ealy Delayed Relative Rizk (Fixed) Weight  Relative Risk (Fixed)
niH niH 85 CI (% 85% CI
Hofmeyr 1983 0/14 f124 . 50.8 015 (001, 2.55]
Hofmeyr 1933 1140 1146 i 114 116 [0.07, 1780]
% kinmond 1993 0s14 a7 oo Met estimable
bk Donnell 1997 FRy 023 - fi.2 A.00 [0.25, 9876 ]
Oh 2002 PRk 2116 —_— 64 1.4 [0.27, 738 ]
Rabe 2000 1120 0/14 - .3 286 [0.12, 66.11]
Total (35°% CI) 70133 21145 il 000 10A[0.4H,273)

Test for heterogenseity chi-square=3.37 df=4 p=0.4974
Test for overall effect=0.11 p=0.4
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Hematocrito. 1% hora vida

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Rewiew:  Eary versus delayed umbilical cord elamping in pretemm infants
Companizon; 01 Earty wersus delayed cord clamping
Outcome: 05 Haematocrt at birth or 1 haur (%)

Sudy Early M Oelaryed lieighited hean Difterence (Fied) Wikt~ Weighted Mean Oiffarence
hean (300) L hean (50) 05 Cl (%) (Fieed)
154 Cl
e Donnell 1987 I §280 (7.10) i 5400 (7.0 _ HE L6328
Ok 2002 14 300 (A0) 13 {00 7.90) | ME o A00[-484,-004]
Rabe 2000 il #1038 18 110 (530 —_ did 300 [-6.66, 06G]
Total (3% CI) i i - AN E LR

Test for heterogeneity chi-suare=f-féndf=2 p=0 721
Test for overl effect=-2 A0
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Hematocrito. 4 horas vida

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Review:  Early wersus delayed umbilical cord clamping in preterm infants

Compansan: 01 Early versus delayed cord clamping
Outcome: 0B Haematoort at 4 hours of life (%)

Study Early N Oelayed izighted Mean Differance (Fived) Wizight — Wiaighted hean Oiffenance
hean (500) i hdean (50) 05% Cl (%) (Fired)
25% Cl
Kinmond 1993 1 5080 (4.50) ] 540 (4.80) B W0 BA0 (-85, 140
W Dlonnell 1997 i S50 (7.00) i 55.00 (7.00) 1 NE o -LA0 (655150
Helle 1953 § 4600 (4.00) 1 55.00 (5.00) | HE Q00 (1308, 45 ]
Oh 2002 If 000 (560 1f .40 (7.00) 198 440804, -006]
Total (3% L] if it } 000 640728, 280
Tezt for heterogenety chi-square=8.21 df=3 p=0.1567
Test for gverall effect=.63 p<0.00001
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Tratamiento Hiperbilirrubinemia

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Rewiew:  Eary wersus defayed umbileal cord clamping in preterm infants
Companzan; 01 Eary wersus delayed cord clamping
Outcome: 09 Hyperbilinbinemia (treated)

Shudy Exly Oefayed Relative Risk (Fived) Nisght ~ Relative Risk (Fived)
il i 05% | (0 W%
Rabe 2000 IT7 L - 000 085 (045, 158 ]
Total (3°% L] 12420 {2118 g 000 085058, 156)

Test for heterogenetty chi-square=).00 df<)
Teat far owerall effect=-0.20 p=02
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DAP

Ligadura precoz o tardia del corddn en prematuro
Rabe H Cochrane Review 2004

Rewiew:  Early wersus delayed umbilical cord clamping in preterm infarnits
Companizan: 01 Early wersus delayed cord clamping
Outcome: 12 Patent ductus arterosus

Study Ealy Delayed Relative Risk (Fixed) iight  Relative Risk (Fixed)
n/N niN 5% Cl (%) 5% Cl
bk Daninell 1997 3 32 ~- 6.7 100 [0.22, 445
Ok 2002 4117 fi 16 . 550 063 [022182]
Rabe 2000 2120 2118 B 183 085 [0.15, 6.02
Total (357 CI) il 11158 v g 07903617

Test for heterogenedty chi-square=0.31 df=2 p=0.24556
Test for owerall effect=-0.60 p=0.5
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Ligadura precoz/tardia RNPT MBPN

Delayed Cord Clamping in Very Preterm Infants Reduces the Incidence of
Intraventricular Hemorrhage and Late-Onset Sepsis: A Randomized, Controlled
Trial
Judith S. Mercer, Betty R. Vohr, Margaret M. McGrath, James F. Padbury, Michael
Wallach and William Oh
Pediatries 2006;117:1235-1242
DOI: 10.1542/peds.2005-1706

» Objetivo: comparar efectos ligadura inmediata (ICC) y tardia (DCC) de
cordon en RNPT VLBW en 2 variables: BPD y NEC. Otros outcomes
fueron Sepsis tardia y HIV.

 Diseno: CRT, feto Unico, <32 sem, randomizados a ICC (5-10”) o DCC
(30-45”).

- Exclusion: su obstetra rechazé participar, malformaciones congénitas
mayores, gestaciones multiples, enfermedad materna severa, placenta
previa o desprendimiento, parto rapido luego de la admision.




Admitted for preterm labor (n = 296)

Missed n = (54 [18%])
Delivered too quickly (n = 39)
Staft not notified (0 = 15)
Excluded (n = 57 [19%])
Suspected abruption or previa {(n = 23)
Social facters (n = 13)
Enrolled in other study (n = 7)
Multiple maternal morbidities (i = &)
Anomalies or other (n = 9)

Approached for enroliment (n = 185)

Hefused to participate (n = 34 [18%])
Enrolled {n = 151 [B2%)])
Not randomized (n =79 [562%)])
Delivered toa quickly (n = 15)
i Undelivered by 32 w (n = 63)
Randoml i a =72
il L ) Diagnosis changed to abruption (n = 1)

/

Allocated to immediate cord Allocated to delayed cord
clamping (n = 38) clamping (n = 36)

Received allécated .
intervention\(n = 35) Received affocated
intervention\(n = 30}

Did not receive allocated . .
intervention; cord elamping Did not receive allocated
delayed 255 (n=1) intervention; cord clamped
between 2 and 18 s

(n = 5)

Deaths (1 =3) Deaths (n = 0)

Analyzed (n = 38) for primary Analyzed (n = 36) for primary
autcome variable of BRD and secondary outcome

variables

Deceased infants excluded
from analysis of secondary
outcome variables unless
condition diagnosed befors
death

FIGURE 1
Flows afwiornen admitted for pretzmn labor between August 2003 and November 2004, including participants in the cord-clamiping study.




_ Maternal Demographics, Clinical Characteristics, and Prenatal Medical Management

Characteristics ICC DCC
(n=36) (n=36)

Mother's age, mean =+ SD, y 268 +65 1x67
Primiparas, n (%) 25 (59) 23 (64)
Race, n (%)
Black 4(11) 5(14)
White 20(56) 18 (50)
Hispanic 11 (30) 11(31)

COther 1(3) 21(6)
Public insurance, n (%) 17 (47) 15(42)
Received antenatal steroids, n (%) 3610100) 36 (100)
Received antenatal MgSO, in 24 h before birth, n (%) 211(58) 14(39)
Premature rupture of membranes, mean = S0, h A0 + 44 a1 + 47
Cesar=an section, n (%) 14(39) 15(43)
Reasons for preterm birth, n (%)=

Premature rupture of membranes 19(53) 18 (50)

Preterm labar 19(53) 16 (44)

Presumed choricamnionitis 10(28) 11(31)

Incompetent cervix 5(14) 7019

Pregnancy-induced hypertension 5014 5(14)
Mone of the differences are statistically significant.

2 Some maothers had =1 condition.




_ Neonatal Demographic, Clinical, and Safety Variables
ICC (n = 36) (DCC (= 36)

Birth weight, mean = 5D (range), g 1157 -+ 379 1175 + 346
Gestational age, wk 82+24 283 + 21
24wk0dto27wkod, n 15 14
28wk0dto3lwked,n 21 22

Male ffernale ratio
Apgar score, median
1 min
5 min

Termnperature on admission to NICU, °F (range)

“C {range)

Maximum serum bilirubin, mg/dL (range)

Initial hermatocrit, %

Mean of first 4-h mean blood pressure

SMAF scores

Cord clamp time, sec (range, median)

19/17

7(1-9)
8(1-9
96.8 + 1.5(92.8-99.3)
36+ 0.8(33.8-374)
95+ 2.10(55-13.8)
46 + 6 (34-60)
31.9%6
133 x12
6.9 +43(1-25,5)

23/13

7(1-9)
8(2-9)
97.1 = 1.2(94-994)
36.2 +6(344-374)
10.1 + 24(6.6-15.1)
49 + 6(37-62)
338 £45
13211
32.1 £ 12.6(2-49,33)

M5 indicates nonsignificant; SMAF, Score far Neonatal Acute Physiclagy.




Resultados

TABLE 3 Neonatal Morbidities, Blood Loss, and Transfusions

ICC (n = 36), DCC (n = 36),
n (%) n (%)

Death or BPD (0O, therapy at 36 wk) 9(25) 802
Discharge on 0,2 4(12) 5(14)
SMEC 20(56) 14(39)
MEC, Bell's'? stage

Mo sign 25 (69) 27 (75)

1a 7 6

b 0 2

2a 1 1

ib 2 ]

Perforation 1 0
Blood loss: week 1, mlL 11.4+58 11.3x57
Infants transfused 22(61) 18(50)
Transfusions 247 £37 1.94 =31
Total amount transfused, mL 33 +45 27 £ 42
ROP (all)= 13 (40) 10(28)
Deaths 31(8) 0

Mone of the differences are statistically significant

A Mumberof 33 for the ICC group because 3infants in the ICC group disd before 1 month of age.

= 72 RN/madre randomizados.

= Analisis variables continuas con
test t student.

= Analisis variables categoricas
con x2 y test exacto de Fisher.

= Modelo regresién logistica para
controlar EG y obtener OR.

= Sin diferencias en outcome 1°¢:
DBP y NEC.



Resultados

TABLE4 IVHand LOS in Study Infants TABLE5 Gender Differences in IVH, LOS, and NEC Among Infants
ICCn=36), DCC(n=36), P Odds  95%C With ICCand DCC
1 (%) i (%) Ratio IcC DCC

R - , Boys(n=19), Girls(1=17), Boys(n=23), Girls(n=13),
Al IVH 13(36) 5(14) G 35 1.1-11 n (%) n (%) n(%) n(%)
Grade 1 4(M) 3(8) e Bl 529 — e
Grade 2 8(22) 2(6) o i i A
aihi e i Sepsis 6(32): 2012) 1(8)

Grade 4 10) 0(0) : . | o
& s NEC 3 (16) 166 0(0) 2015
Sepsis 8(22) 103 m 01 001-084 — = - =

2 Differences for bays between groups; P < .05, Fisher's exact test.

=Diferencias significativas en HIV y Sepsis tardia.
=Tendencia a > Hcto inicial DCC.

=Conclusion: DCC protector en RNPT VLBW para HIV y Sepsis tardia,
especialmente en hombres.

=HIV: disminucion volemia reduce flujo cerebral, favorecido por ICC.
=Sepsis tardia: rol protector de células progenitoras hematopoyéticas
primitivas, presentes en alta concentracion en PT VLWB (24-31 sem),
incrementadas en DCC.



Conclusiones

En Chile todavia no hay recoleccion de sangre de
cordon en forma masiva.

Hay recoleccion para guardar individualmente y pagado,
los padres debieran recibir esta informacion.

En el RNT la ligadura tardia debiera ser la rutina para
evitar la anemia ferropriva del primer ano de vida, pero
en muchos lugares se ha perdido esta practica.

En el prematuro reduce las transfusiones, la hemorragia
Intracraneana y la sepsis tardia

Para hacerla en el prematuro debe adaptarse la
atencion inmediata al lado de la madre, evitando la
hipotermia y pudiendo iniciar maniobras de reanimacion
en el lugar.

Siempre que el cordon esté lleno, con buen latido
procurar transfusion placento-fetal de al menos 30 a 45
segundos.



