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Evidence Summary: 

 Delayed cord clamping is associated with similar rates of severe maternal postpartum 
hemorrhage as early clamping (McDonald, S.J. et al, 2013) 

 Delayed cord clamping may reduce risk for iron deficiency anemia during first 6 months 
compared to early cord clamping in neonates born at term (McDonald, S.J. et al, 2013) 

 Delaying cord clamping by 2 minutes following birth may reduce risk for anemia in 
neonates born at term (Hutton, EK et al, 2007) 

 Delayed cord clamping by 3 minutes may reduce risk of iron deficiency at 4 months in 
neonates born at term (Anderrsson, O et al, 2011) 

 Delayed cord clamping by 3 minutes in full-term neonates may not affect iron levels or 
cognitive outcomes at 12 months (Andersson, O et al, 2014) 

 Position of neonate prior to delayed cord clamping may not affect placental transfusion 
and hematocrit in neonates born at term (Vain, N.E. et al, 2014) 

 Delayed umbilical cord clamping may decrease in-hospital mortality compared to early 
clamping in infants < 37 weeks gestation (Forgaty, M et al, 2018) 

 Delayed cord clamping in preterm infants < 30 weeks gestation may not reduce composite 
of death and major morbidity at 36 weeks postmenstrual age compared to immediate 
cord clamping (Tarnow-Mordi W et al, 2017)    

 Delayed cord clamping does not appear to reduce risk of intraventricular hemorrhage or 
late-onset sepsis compared to immediate cord clamping in infants born at < 32 weeks 
gestational age (Mercer, J.S. et al, 2016) 

 

Source: DynaMed Plus [Internet]. Ipswich (MA): EBSCO Information Services. 1995 - . Record No. 
905272, Management of routine labor; [updated 2018 Oct 23, cited21/12/2018]; [about 39 screens]. 
Available from http://www.dynamed.com/login.aspx?direct=true&site=DynaMed&id=905272 .   
Registration and login required. 
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1. Role of delayed cord clamping in prevention of necrotizing enterocolitis in preterm neonates: a 
systematic review. 

Author(s): Garg, Bhawan Deep; Kabra, Nandkishor S; Bansal, Anju 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Jan 2019; vol. 32 (no. 1); p. 164-172 

Publication Date: Jan 2019 

Publication Type(s): Journal Article 

PubMedID: 28826265 

Abstract:BACKGROUNDNecrotizing enterocolitis (NEC) is one of the leading causes of neonatal 
mortality and morbidity particularly in very-low-birth-weight (VLBW) neonates. The incidence of NEC 
varies across countries and neonatal centers in between 7% and 14%.AIMSThe aim of this study is to 
evaluate the role of delayed cord clamping (DCC) for prevention of NEC in preterm 
neonates.METHODThe literature search was done for various randomized control trial (RCT) by 
searching the Cochrane Central Register of Controlled Trials (CENTRAL), PubMed, EMBASE, ongoing 
clinical trials, and abstract of conferences.RESULTSThis review included six RCTs that fulfilled 
inclusion criteria. There was statistically significant reduction in the incidence of NEC in DCC group 
(12.2% versus 20.6%; risk ratio (RR) 0.59; 95% CI 0.37-0.94; p = .02; number needed to treat (NNT) 
12). However, mortality due to any cause before hospital discharge was not statistically significant 
(RR 0.80; 95% CI 0.33-2.00; p = .64).CONCLUSIONThe role of DCC in the prevention of NEC is 
supported by the current evidences. However, given the small sample sizes and other limitations of 
these studies, current evidences are not sufficient. We need large high-quality trials, with sufficient 
power to reliably assess clinically relevant differences in important outcomes. 

Database: Medline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Effectiveness of Delayed Cord Clamping in Reducing Postdelivery Complications in Preterm 
Infants: A Systematic Review. 

Author(s): Chapman, Jessica; Marfurt, Stephanie; Reid, Julie 

Source: The Journal of perinatal & neonatal nursing; ; vol. 30 (no. 4); p. 372-378 

Publication Type(s): Journal Article Review 

PubMedID: 27776037 

Available  at The Journal of perinatal & neonatal nursing -  from Ovid (LWW Total Access Collection 
2015 - Q1 with Neurology)  

Abstract:This systematic review evaluates the effectiveness of delayed cord clamping in preterm 
infants on reducing postdelivery complications of anemia, hemodynamic instability, and the 
development of intraventricular hemorrhages. Interventions included varying durations of delayed 
cord clamping with and without cord milking as compared with immediate cord clamping, shorter 
delays in cord clamping, and delayed cord clamping without cord milking. A comprehensive search of 
randomized controlled trials, observational, cohort, and before-after studies was conducted 
between 1946 and 2015 in the electronic databases of Ovid MEDLINE, Embase, and Google Scholar. 
Studies were critically appraised using the Critical Appraisal Skills Program guidelines. Twenty-seven 
studies were included in the review from 1997 to 2015 from varying countries. Outcome measures 
included hematocrit/hemoglobin levels, measured or calculated blood volumes levels, number and 
volume of blood transfusions, presence of hypotension and need for treatment, and development of 
intraventricular hemorrhage. Delayed cord clamping can lead to improved outcomes measures in 
preterm infants. This review supports the current recommendation to perform delayed cord 
clamping during preterm deliveries. 

Database: Medline 
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3. Benefits of umbilical cord milking versus delayed cord clamping on neonatal outcomes in 
preterm infants: A systematic review and meta-analysis. 

Author(s): Nagano, Nobuhiko; Saito, Makoto; Sugiura, Takahiro; Miyahara, Fumiko; Namba, 
Fumihiko; Ota, Erika 

Source: PloS one; 2018; vol. 13 (no. 8); p. e0201528 

Publication Date: 2018 

Publication Type(s): Journal Article 

PubMedID: 30161139 

Available  at PloS one -  from Europe PubMed Central - Open Access  

Abstract:BACKGROUNDOptimum timing of umbilical cord clamping has not been established in 
preterm infants.OBJECTIVESWe compared the short- and long-term effects of umbilical cord milking 
(UCM) versus delayed cord clamping (DCC) on infants born at less than 37 weeks of 
gestation.SEARCH METHODSA systematic review and meta-analysis was conducted according to the 
"Preferred Reporting Items for Systematic Reviews and Meta-Analyses" statement. We searched 
CINAHL, CENTRAL, EMBASE, MEDLINE, PubMed and ClinicalTrials.gov for relevant randomized 
controlled trials (RCTs).SELECTION CRITERIAWe included individual and clustered RCTs comparing 
UCM to DCC for infants born before 37 weeks of gestation.DATA COLLECTION AND ANALYSISFour 
reviewers independently assessed trial quality and eligibility for inclusion.MAIN RESULTSTwo trials 
(255 preterm infants, 23 0/7 to 32 6/7 weeks of gestation) were included in the analysis. UCM was 
associated with fewer intraventricular hemorrhages (IVHs) (two trials, 255 infants; relative risk [RR] 
0.45, 95% confidence interval [CI] 0.20 to 0.98, low quality of evidence) and UCM was an increased 
proportion of infants with a Bayley score at 2 years of age (two trials, 174 infants; Cognitive: RR 1.14, 
95% CI 1.03 to 1.26, Language: RR 1.24, 95% CI 1.03 to 1.49, low quality of evidence) compared to 
DCC.CONCLUSIONSUCM wasn't reduced in-hospital mortality and need for transfusion compared to 
DCC. But our study suggests that UCM may lower the risk of IVH and improve certain 
neurodevelopmental outcomes compared to DCC in preterm infants. 

Database: Medline 
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4. Placental Circulation Intact Trial (PCI-T)-Resuscitation With the Placental Circulation Intact vs. 
Cord Milking for Very Preterm Infants: A Feasibility Study. 

Author(s): Pratesi, Simone; Montano, Simona; Ghirardello, Stefano; Mosca, Fabio; Boni, Luca; Tofani, 
Lorenzo; Dani, Carlo 

Source: Frontiers in pediatrics; 2018; vol. 6 ; p. 364 

Publication Date: 2018 

Publication Type(s): Journal Article 

PubMedID: 30538975 

Available  at Frontiers in pediatrics -  from Europe PubMed Central - Open Access  

Abstract:Background: Preterm newborns receiving briefly delayed cord clamping or cord milking at 
birth have better neonatal outcomes. However, the time frame in which both these procedures are 
performed (90% of infants receiving echographic assessments in the first 24 h) and safety variables 
(5 min Apgar score, delivery room intubation rate, CRIB II score, admission temperature, maximum 
hemoglobin concentration and hematocrit in the first 24 h and maximum serum bilirubin value) in 
the two study groups. We also evaluated the same safety variables in infants delivered during the 
study period but not recruited. Results: A total of 40 infants were enrolled. In all cases the protocol 
was completed and all feasibility outcomes were reached. Infants assisted with an intact placental 
circulation have a higher 5 min Apgar score but their admission temperature was lower than milked 
infants. Delivery room intubation rate, CRIB II score and peak serum bilirubin value were comparable 
in both groups. Infants who were not subjected to a placental transfusion strategy (excluded 
patients) had a higher delivery room intubation rate with respect to both study groups. Conclusion: 
Delaying cord clamping until 3 min of life was challenging but feasible and appeared to be safe. 
However, admission temperature must be strictly monitored and a more efficacious warming system 
could be implemented to prevent hypothermia during the procedure. Trial Registration: 
Clinicaltrials,gov NCT02671305 (date of registration: 26 JAN 2016). 
https://clinicaltrials.gov/ct2/show/NCT02671305. 

Database: Medline 
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5. Effects of Delayed Cord Clamping on 4-Month Ferritin Levels, Brain Myelin Content, and 
Neurodevelopment: A Randomized Controlled Trial. 

Author(s): Mercer, Judith S; Erickson-Owens, Debra A; Deoni, Sean C L; Dean, Douglas C; Collins, 
Jennifer; Parker, Ashley B; Wang, Meijia; Joelson, Sarah; Mercer, Emily N; Padbury, James F 

Source: The Journal of pediatrics; Dec 2018; vol. 203 ; p. 266 

Publication Date: Dec 2018 

Publication Type(s): Journal Article 

PubMedID: 30473033 

Available  at The Journal of pediatrics -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVETo evaluate whether placental transfusion influences brain myelination at 4 
months of age.STUDY DESIGNA partially blinded, randomized controlled trial was conducted at a 
level III maternity hospital in the US. Seventy-three healthy term pregnant women and their 
singleton fetuses were randomized to either delayed umbilical cord clamping (DCC, >5 minutes) or 
immediate clamping (ICC, <20 seconds). At 4 months of age, blood was drawn for ferritin levels. 
Neurodevelopmental testing (Mullen Scales of Early Learning) was administered, and brain myelin 
content was measured with magnetic resonance imaging. Correlations between myelin content and 
ferritin levels and group-wise DCC vs ICC brain myelin content were completed.RESULTSIn the DCC 
and ICC groups, clamping time was 172 ± 188 seconds vs 28 ± 76 seconds (P < .002), respectively; the 
48-hour hematocrit was 57.6% vs 53.1% (P < .01). At 4 months, infants with DCC had significantly 
greater ferritin levels (96.4 vs 65.3 ng/dL, P = .03). There was a positive relationship between ferritin 
and myelin content. Infants randomized to the DCC group had greater myelin content in the internal 
capsule and other early maturing brain regions associated with motor, visual, and sensory 
processing/function. No differences were seen between groups in the Mullen 
testing.CONCLUSIONAt 4 months, infants born at term receiving DCC had greater ferritin levels and 
increased brain myelin in areas important for early life functional development. Endowment of iron-
rich red blood cells obtained through DCC may offer a longitudinal advantage for early white matter 
development.TRIAL REGISTRATIONClinicalTrials.gov: NCT01620008. 

Database: Medline 
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6. A Randomized Controlled Trial of Immediate versus Delayed Umbilical Cord Clamping in 
Multiple-Birth Infants Born Preterm. 

Author(s): Ruangkit, Chayatat; Bumrungphuet, Sommart; Panburana, Panyu; Khositseth, Anant; 
Nuntnarumit, Pracha 

Source: Neonatology; Nov 2018; vol. 115 (no. 2); p. 156-163 

Publication Date: Nov 2018 

Publication Type(s): Journal Article 

PubMedID: 30481760 

Abstract:BACKGROUNDDelayed cord clamping (DCC) improves placental transfusion and increases 
blood volume in preterm infants when compared with immediate cord clamping (ICC). However, 
evidence to support DCC in multiple-birth preterm infants is still lacking.OBJECTIVETo compare the 
outcomes of ICC versus DCC in preterm infants of multiple births.STUDY DESIGNWomen with a 
multiple pregnancy, including twins and triplets with a gestational age of 28-36 weeks, were 
randomized to receive ICC (23 women and 50 infants) or DCC for 30-60 s (24 and 51 infants). The 
infants' hematocrit on admission, superior vena cava (SVC) flow measured within 24 h, and 
hematocrit at 8 weeks of age were compared. The use of uterotonic agents during delivery was not 
controlled in this study.RESULTAll infants were delivered by cesarean section (CS) except for 2 sets of 
twins, 1 in each group. Maternal and infant baseline characteristics in both groups were comparable. 
There were no significant differences between the groups in admission hematocrit, SVC flow 
measured within 24 h, hematocrit at 8 weeks of age, or any other neonatal outcomes. The incidence 
of maternal postpartum hemorrhage (PPH) was higher in the DCC group (4.3% in ICC vs. 25% in DCC, 
p = 0.04).CONCLUSIONDCC for 30-60 s did not improve placental transfusion or increase systemic 
blood flow in multiple-birth infants born preterm, mostly by CS, when compared with ICC. The 
finding of a higher PPH rate in the DCC group raises concerns about the maternal safety of this 
procedure in this patient population. 

Database: Medline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7. Safety of delayed umbilical cord clamping in preterm neonates of less than 34 weeks of 
gestation: a randomized controlled trial. 

Author(s): Rana, Anubhuti; Agarwal, Krishna; Ramji, Siddarth; Gandhi, Gauri; Sahu, Latika 

Source: Obstetrics & gynecology science; Nov 2018; vol. 61 (no. 6); p. 655-661 

Publication Date: Nov 2018 

Publication Type(s): Journal Article 

PubMedID: 30474011 

Available  at Obstetrics & gynecology science -  from Europe PubMed Central - Open Access  

Abstract:ObjectiveThere is concern regarding the safety of delayed cord clamping (DCC) in babies 
born at less than 34 weeks' gestation. Therefore, the primary objective of this study was to compare 
the rates of hyperbilirubinemia and polycythemia during initial 7 days in infants born at less than 34 
weeks' gestation and randomized to receive DCC by 120 seconds or early cord clamping (ECC) within 
less than 30 seconds.MethodsOne hundred pregnant women were randomly subjected to DCC or 
ECC at the time of birth in a tertiary referral hospital setting. Blood samples were obtained from 
each newborn at 48 hours and 7 days for hematocrit measurement. Serum bilirubin levels were 
estimated once the infant had clinically significant jaundice or at 72 hours. For the statistical 
analysis, the χ2 test, student's t-test, or Wilcoxon rank sum test was used.ResultsThe hematocrit was 
significantly higher in the DCC group than in the ECC group (P<0.001). None of the babies had 
polycythemia. Mean total serum bilirubin level was 6.6 mg/dL in the DCC group and 8.7 mg/dL in the 
ECC group (P<0.001). There was no increased risk of hyperbilirubinemia in the DCC 
group.ConclusionDCC benefits preterm neonates with no significant adverse effects. 

Database: Medline 

 

8. Implementation of Delayed Cord Clamping in Vigorous Preterm Neonates 

Author(s): Aliyev G.; Gallo A.-M. 

Source: Journal of obstetric, gynecologic, and neonatal nursing : JOGNN; Nov 2018; vol. 47 (no. 6); p. 
803-811 

Publication Date: Nov 2018 

Publication Type(s): Article 

PubMedID: 30292775 

Abstract:OBJECTIVE: To adopt evidence-based recommendations to delay cord clamping in vigorous 
preterm neonates. DESIGN: Evidence-based practice change project with quantitative data. 
SETTING/LOCAL PROBLEM: Delayed cord clamping (DCC) was not a usual practice at the hospital 
where this project took place, despite research findings that show benefits of DCC for preterm 
neonates. PARTICIPANTS: Vigorous neonates born before 37 weeks completed gestation. 
INTERVENTION/MEASUREMENT: An interprofessional obstetric team of obstetricians and registered 
nurses implemented DCC for up to 1 minute for vigorous preterm neonates. RESULT(S): We found 
that Apgar scores at 1 minute (mean [M] = 8.35, standard deviation [SD] = .551, n = 31) were 
statistically significantly higher with DCC than at 1 minute with immediate cord clamping (M = 7.16, 
SD = 1.834, n = 19) at t (20.008) = 1.197, p = .012. The Apgar scores at 5 minutes (M = 9.00, SD = 
0.258, n = 31) were statistically significantly higher with DCC than at 5 minutes with immediate cord 
clamping (M = 8.58, SD = .838, n = 19) at t (20.116) = 2.130, p = 0.046. CONCLUSION(S): Delayed cord 
clamping was adopted as a usual clinical practice, and implementation of this practice in vigorous 
preterm neonates increased their Apgar scores. The obstetric team's awareness, experience, and 
professional perspectives about DCC improved.Copyright © 2018 AWHONN, the Association of 
Women's Health, Obstetric and Neonatal Nurses. Published by Elsevier Inc. All rights reserved. 

http://europepmc.org/search?query=(DOI:10.5468/ogs.2018.61.6.655)
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9. Delayed cord clamping in term large-for-gestational age infants: A prospective randomised 
study. 

Author(s): Vural, Irmak; Ozdemir, Hulya; Teker, Gulsen; Yoldemir, Tevfik; Bilgen, Hulya; Ozek, Eren 

Source: Journal of paediatrics and child health; Oct 2018 

Publication Date: Oct 2018 

Publication Type(s): Journal Article 

PubMedID: 30288843 

Available  at Journal of paediatrics and child health -  from Wiley Online Library Science , Technology 
and Medicine Collection 2017  

Abstract:AIMTo compare the post-natal effects of delayed cord clamping (DCC) and early cord 
clamping (ECC) in term large-for-gestational age (LGA) infants.METHODSThis prospective 
randomised study included 51 term LGA infants. The umbilical cords of these infants were clamped 
at 15 s in group 1 (ECC group (n = 26)) and at 60 s in group 2 (DCC group (n = 25)). Data for Apgar 
scores, cord blood, pH and lactate values, second haematocrit, 24th bilirubin levels, duration of 
hospital stay and admission to the neonatal intensive care unit (NICU) were recorded.RESULTSThe 
demographic characteristics of the infants in the study group were not significantly different. No 
statistically significant difference was observed in the post-natal haematocrit and bilirubin levels 
between the groups. Six infants (group 1, n = 3; group 2, n = 3) were diagnosed with polycythaemia 
(P = 0.79); however, these infants remained asymptomatic, and no treatment was required. One 
infant in each group developed hyperbilirubinemia, which required phototherapy (P = 1.00). The 
infant with hyperbilirubinemia in the DCC group presented with asymptomatic polycythaemia. Three 
neonates in the DCC group required admission to the NICU for transient 
tachypnoea.CONCLUSIONSNo significant increase in the rate of post-natal complications of DCC in 
term LGA infants was observed in the study. However, before recommending DCC on a routine basis, 
studies with a larger sample size and long-term follow-up are required to elucidate the risks and 
benefits of DCC in this group of infants. 

Database: Medline 
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10. Effect of Delayed Cord Clamping of Term Babies on Neurodevelopment at 12 Months: A 
Randomized Controlled Trial. 

Author(s): Rana, Nisha; Kc, Ashish; Målqvist, Mats; Subedi, Kalpana; Andersson, Ola 

Source: Neonatology; Oct 2018; vol. 115 (no. 1); p. 36-42 

Publication Date: Oct 2018 

Publication Type(s): Journal Article 

PubMedID: 30278462 

Abstract:BACKGROUNDDelayed cord clamping (DCC) is associated with an improved iron status at 8 
months, a reduction of anemia at 12 months, and an improved development at 4 years. Assessment 
of the development after DCC has not been performed earlier in a setting with a high prevalence of 
iron deficiency.OBJECTIVEThe aim of this paper was to investigate the effects of DCC compared to 
early cord clamping (ECC) on the development evaluated with the Ages and Stages Questionnaire 
(ASQ) at 12 months of age.METHODWe conducted a randomized controlled trial investigating the 
effect of DCC (≥180 s) versus ECC (≤60 s) in 540 full-term deliveries. Twelve months after delivery, 
the parents reported their infant's development by ASQ. Infants having a score < 1 standard 
deviation (SD) under the mean score were considered "at risk" of affected 
neurodevelopment.RESULTSAt 12 months of age, 332 (61.5%) infants were assessed. Fewer children 
in the DCC group were "at risk" of having affected neurodevelopment measured by the ASQ total 
score, 21 (7.8%) versus 49 (18.1%) in the ECC group. The relative risk was 0.43 (0.26-0.71). Infants in 
the DCC group had higher mean total scores (SD), 290.4 (10.4) versus 287.2 (10.1), p = 0.01. 
Significantly fewer infants in the delayed group were "at risk" and had higher scores in the domains 
"communication", "gross motor", and "personal-social".CONCLUSIONSDCC after 3 min was 
associated with an improvement of the overall neurodevelopment assessed at 12 months of age as 
compared to infants in the group with cord clamping within 1 min. 

Database: Medline 

 

11. Delayed Cord Clamping in Infants with Suspected Intrauterine Growth Restriction. 

Author(s): Wang, Meijia; Mercer, Judith S; Padbury, James F 

Source: The Journal of pediatrics; Oct 2018; vol. 201 ; p. 264-268 

Publication Date: Oct 2018 

Publication Type(s): Journal Article 

PubMedID: 29954605 

Available  at The Journal of pediatrics -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:We evaluated a subset of infants with suspected intrauterine growth restriction or birth 
weights small for gestational age enrolled in a study of delayed cord clamping for preterm infants. 
Compared with immediate clamping, delayed cord clamping was associated with no apparent harm 
and less suspected necrotizing enterocolitis.TRIAL REGISTRATIONClinicalTrials.gov: NCT00818220 
and NCT01426698. 

Database: Medline 
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12. Implementation and Outcomes of Universal Delayed Umbilical Cord Clamping at Term. 

Author(s): Rhoades, Janine S; Wesevich, Victoria G; Tuuli, Methodius G; Macones, George A; Cahill, 
Alison G 

Source: American journal of perinatology; Sep 2018 

Publication Date: Sep 2018 

Publication Type(s): Journal Article 

PubMedID: 30208504 

Abstract:OBJECTIVE To evaluate the implementation of an institutional protocol for universal 
delayed umbilical cord clamping (DCC) at term on maternal, neonatal, and umbilical cord blood gas 
outcomes.STUDY DESIGN This is a retrospective cohort study of singleton term gestations from 
April through July 2017. On June 1, 2017, a protocol was implemented for DCC in all deliveries. 
Outcomes were compared between patients delivered prior to and those delivered after 
implementation. The primary outcome was postpartum hemorrhage (PPH). Secondary outcomes 
were additional adverse maternal, neonatal, and umbilical cord blood gas outcomes. Multivariable 
logistic regression was used to adjust for potential confounders.RESULTS Of 682 patients, 341 were 
delivered preprotocol and 341 were delivered postprotocol. After implementation, there was 91.8% 
adherence to the protocol. Overall, there was no significant difference in PPH between patients 
delivered preprotocol and those delivered postprotocol (8.2 vs. 13.2%; adjusted relative risk [aRR]: 
1.26, 95% confidence interval [CI]: 0.98-1.51). There was a significant decrease in the ability to 
obtain paired arterial and venous umbilical cord blood gases from preprotocol to postprotocol (83 
vs. 63.6%; aRR: 0.62 [95% CI: 0.50-0.76]). There were no significant differences in abnormal umbilical 
cord blood gases or neonatal outcomes.CONCLUSION We did not find an increased risk of adverse 
outcomes associated with the widespread use of DCC. 

Database: Medline 

 

13. Effect of Delayed Cord Clamping on Cerebral Oxygenation in Very Preterm Infants. 

Author(s): Popat, Himanshu; Galea, Claire; Evans, Nicholas; Lingwood, Barbara; Colditz, Paul B; 
Halliday, Robert; Osborn, David 

Source: Neonatology; Sep 2018; vol. 115 (no. 1); p. 13-20 

Publication Date: Sep 2018 

Publication Type(s): Journal Article 

PubMedID: 30199867 

Abstract:BACKGROUND AND OBJECTIVEThe mechanism of reported benefits of delayed cord 
clamping (DCC) are unclear. We aimed to determine whether DCC compared to immediate cord 
clamping (ICC) in very preterm infants improves cerebral oxygenation in the first 24 h.STUDY 
DESIGNThis is a prospective study of a subset of infants at < 30 weeks of gestation who were 
randomised to DCC (≥60 s) or ICC (< 10 s) and required an indwelling arterial catheter. Regional 
cerebral oxygenation (rScO2), blood pressure, PI, and peripheral saturation were measured and 
cerebral fractional tissue oxygen extraction (cFTOE) calculated for the following 3 time intervals: 3-6, 
6-12, and 12-28 h of age. Functional ultrasound measures including superior vena cava flow, right 
ventricular output, ductus arteriosus size and shunt and anterior cerebral artery resistive index were 
determined.RESULTSThe mean (±SD) gestation and birth weight of the 51 study infants were 27 ± 1 
weeks and 1,046 ± 241 g respectively. Twenty infants received DCC and 31 received ICC. Baseline 
demographics were similar between the 2 groups. Comparing DCC and ICC infants, there was no 
difference in rScO2 or cFTOE at any time point. Three out of 20 infants did not receive DCC due to 
clinical concerns. A sensitivity analysis revealed that cord clamping ≥30 s was significantly associated 



with increased rScO2 and decreased cFTOE at all 3 time points after adjusting for 
gestation.CONCLUSIONAlthough DCC was not associated with changes in cerebral oxygenation 
overall, sensitivity analysis suggested a possible effect of an increased rScO2 and a decreased cFTOE 
with ≥30 s of DCC. 

Database: Medline 

 

14. Effect of delayed cord clamping on very preterm twins. 

Author(s): Chiruvolu, Arpitha; Daoud, Yahya; Inzer, Robert W 

Source: Early human development; Sep 2018; vol. 124 ; p. 22-25 

Publication Date: Sep 2018 

Publication Type(s): Journal Article 

PubMedID: 30099274 

Abstract:BACKGROUNDThe very preterm infants of twin births may particularly benefit from delayed 
cord clamping (DCC) as the likelihood of unfavorable outcome is greater compared to singletons. 
Unfortunately, there is paucity of available information regarding safety and efficacy of DCC in this 
group.OBJECTIVETo report the clinical consequences of delayed cord clamping (DCC) in very preterm 
twins, born between 230/7 and 316/7 weeks gestation.STUDY DESIGNIn this pre and post 
intervention retrospective cohort study, we compared 30 very preterm infants born from 15 twin 
deliveries during historic study period to 32 very preterm infants born from 16 twin deliveries during 
DCC study period. During historic study period (August 19, 2013 to January 31, 2015), infants 
included were eligible to receive DCC, but their cords were immediately clamped. DCC study period 
(February 1, 2015 to January 31, 2017) included infants who had DCC performed for 60 s after 
birth.RESULTSThe Apgar scores and other resuscitation variables were similar between both groups. 
After adjusting for gestational age and mode of delivery, significantly fewer infants in the DCC cohort 
needed red blood cell (RBC) transfusions in first week of life compared to the historic cohort (15.6% 
vs. 43.3%; P = 0.03). Death and other major neonatal outcomes were similar between both 
groups.CONCLUSIONDCC in very preterm twins was safe, feasible and not associated with any 
adverse neonatal outcomes compared to early cord clamping. DCC was associated with a significant 
reduction in early RBC transfusions. 
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15. Early Versus Delayed Umbilical Cord Clamping on Physiologic Anemia of the Term Newborn 
Infant. 

Author(s): Alzaree, Fatma; Elbohoty, Ahmed; Abdellatif, Mohamed 

Source: Open access Macedonian journal of medical sciences; Aug 2018; vol. 6 (no. 8); p. 1399-1404 

Publication Date: Aug 2018 

Publication Type(s): Journal Article 
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Available  at Open access Macedonian journal of medical sciences -  from Europe PubMed Central - 
Open Access  

Abstract:AIMOur study aims to make a comparison between the effects of milking of umbilical cord 
versus delayed cord clamping on Hemoglobin level at 6 weeks from delivery among term neonates 
and which method is more beneficial for them.DESIGNIt was a randomised control study. 
Participants were randomised into 2 groups; Group 1: 125 women were assigned to delay cord 
clamping; Group 2: 125 women were assigned to milking of the umbilical cord 5 times before 
cutting. Student t-test was used to compare between the two groups for quantitative data, for 
qualitative data chi-square test and the Correlation coefficient was done to test the association 
between variables.SETTINGThis study was at El-Galaa Teaching Hospital, labour suite. Cairo, 
Egypt.PARTICIPANTSA group of 250 pregnant women starting from ≥ 37 weeks' gestational 
age.INTERVENTIONIn this study, we searched if the mechanism of milking or delayed cord clamping 
could give some of the positive benefits for neonates or not.RESULTSIn this study, we found that 
milking of the umbilical cord five times as in group 1 was associated with higher hemoglobin levels at 
6 weeks after birth, at physiological anemia of the fetus and significant but clinically there was no 
difference between the two groups (10.4 ± 0.5 and 10.6 ± 0.5 respectively, P < 0.001). Also, there 
was a positive correlation between haemoglobin of the mother and the newborn during the first day 
and after 6 weeks with r = 0.349 and 0.283 respectively and a P value < 0.001. Furthermore, there 
was a positive correlation between the haemoglobin of the fetus after the first day and fetus at 6 
weeks with r = 0.534 and a P value < 0.001. For most other outcomes (including APGAR score, 
positive pressure ventilation, poor neonatal outcomes such as respiratory distress syndrome there 
were no significant differences between the two groups. Our study may recommend the use of 
umbilical cord milking in term babies when delayed cord clamping is 
unavailable.CONCLUSIONUmbilical cord blood milking after its clamping improves some important 
haematological parameters for newborns, especially in countries with high incidence of anaemia in 
newborns and children. 
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16. Clinical Outcomes in Preterm Infants Following Institution of a Delayed Umbilical Cord 
Clamping Practice Change. 

Author(s): Fenton, Christen; McNinch, Neil L; Bieda, Amy; Dowling, Donna; Damato, Elizabeth 

Source: Advances in neonatal care : official journal of the National Association of Neonatal Nurses; 
Jun 2018; vol. 18 (no. 3); p. 223-231 

Publication Date: Jun 2018 

Publication Type(s): Comparative Study Journal Article 
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Available  at Advances in neonatal care : official journal of the National Association of Neonatal 
Nurses -  from Ovid (LWW Total Access Collection 2015 - Q1 with Neurology)  

Abstract:BACKGROUNDEvidence supports a significant reduction in the incidence of intraventricular 
hemorrhage (IVH) in preterm infants receiving delayed umbilical cord clamping (DCC).PURPOSEThis 
study evaluated clinical feasibility, efficacy, and safety outcomes in preterm infants (<36 weeks' 
gestational age) who received DCC following a practice change implementation intended to reduce 
the incidence of IVH.METHODSInfants receiving DCC (45-60 seconds) were compared with a sample 
of infants receiving immediate umbilical cord clamping (<15 seconds) in a retrospective chart review 
(N = 354). The primary outcome measure was the prevalence of IVH. Secondary safety outcome 
measures of 1- and 5-minute Apgar scores, axillary temperature on neonatal intensive care unit 
admission, and initial 24-hour bilirubin level were also evaluated. Gestational age was examined for 
its effect on outcomes.RESULTSAlthough the small number of infants with IVH precluded the ability 
to detect statistical significance, our raw data suggest DCC is efficacious in reducing the risk for IVH. 
For infants 29 or less weeks' gestational age, admission axillary temperature was significantly higher 
in those who received DCC. No differences were found in 1- and 5-minute Apgar scores, 24-hour 
bilirubin level, or hematocrit level between the two groups. Infants more than 29 weeks' gestational 
age who received DCC had significantly higher 1-minute Apgar scores, temperature, and 24-hour 
bilirubin level.IMPLICATIONS FOR PRACTICEClinicians should advocate for the implementation of 
DCC as part of the resuscitative process for preterm neonates.IMPLICATIONS FOR RESEARCHFuture 
studies are needed to evaluate the effect of DCC on other clinical outcomes and to investigate 
umbilical cord milking as an alternative approach to DCC. 
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Publication Date: May 2018 

Publication Type(s): Journal Article 

PubMedID: 29703369 
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18. Delayed cord clamping and inotrope use in preterm infants. 

Author(s): Vesoulis, Zachary A; Rhoades, Janine; Muniyandi, Pournika; Conner, Shayna; Cahill, Alison 
G; Mathur, Amit M 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
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International Society of Perinatal Obstetricians; May 2018; vol. 31 (no. 10); p. 1327-1334 

Publication Date: May 2018 

Publication Type(s): Journal Article 

PubMedID: 28372510 

Abstract:OBJECTIVETo evaluate the impact of delayed cord clamping (DCC) on need for inotropic 
support and mean arterial blood pressure (MABP).METHODSThis is a single-center, prospective case-
control study of premature infants, born <32 weeks gestation, who underwent DCC in comparison to 
a matched control group who underwent immediate cord clamping (ICC). The primary outcomes 
were the differences in MABP and inotropic medication used over the first week of life. Secondary 
outcomes included the admission hemoglobin, need for blood transfusion, and rates of 
intraventricular hemorrhage (IVH). Infants were matched on EGA, birth weight, sex, antenatal 
corticosteroid and magnesium exposure, and presence of chorioamnionitis.RESULTSHundred and 
fifty-eight infants (DCC n = 79, ICC n = 79) were included. Demographic factors were similar between 
groups. DCC infants had a higher admission hemoglobin (p < .01), reduced incidence of high-grade 
IVH (p = .03), fewer median transfusions (p = .03), and were discharged at an earlier post-menstrual 
age (p = .04). When controlling for other factors, DCC was not associated with a reduction in 
inotrope use (p = .22) but was associated with a reduction in high-grade IVH (p = .01). There was no 
difference in MABP between the groups.CONCLUSIONSDCC is not associated with a reduction in the 
use of inotropes or a difference in MABP. 
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19. Late umbilical cord clamping does not increase rates of jaundice and the need for 
phototherapy in pregnancies at normal risk 

Author(s): Carvalho O.M.C.; Medeiros M.Q.; Lima H.M.P.; Viana Junior A.B.; Carvalho F.H.C.; Augusto 
M.C.C.; Araujo Junior E. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; May 2018 ; p. 1-6 

Publication Date: May 2018 

Publication Type(s): Article In Press 

Abstract:Objective: To verify the relationship between the time of clamping of the umbilical cord 
and the development of neonatal jaundice, the dosage of bilirubin and the need for phototherapy. 
Methods: Cross-sectional, retrospective study with 398 parturients at normal risk (single term 
gestation, no complications during gestation or delivery, birth weight between 2500 and 4499g). The 
population was divided into three groups regarding the time of cord clamping: <1min(117, 29.4%), 
between 1 and 3min(228, 57.3%) and >3min(53, 13.3%). Sociodemographic, clinical and obstetric 
characteristics, birth and delivery data, and maternal and perinatal outcomes were evaluated. 
Pearson's chi-square test, Fisher's exact test and the Kruskal-Wallis test were used for comparison 
between the groups. Statistical significance was considered p<.05. Results: The groups were similar 
in the development of jaundice (p=.370), bilirubin dosage (p=.342) and need for phototherapy 
(p=.515). Late clamping was more prevalent in vaginal deliveries when compared to cesarean 
sections (1-3min: 64 versus 21.4%, >3min: 16.6 versus 1%) (p<.001). There was no difference in 
other maternal or perinatal variables. Conclusion: The clamping time of the umbilical cord showed 
no association with jaundice, bilirubin dosage, or phototherapy needs in neonates at normal risk. 
The adoption of late clamping was more prevalent in vaginal deliveries.Copyright © 2018 Informa 
UK Limited, trading as Taylor & Francis Group 
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20. Placental transfusion in preterm neonates of 30-33 weeks' gestation: a randomized controlled 
trial. 

Author(s): Das, Bikramjit; Sundaram, Venkataseshan; Tarnow-Mordi, William; Ghadge, Alpana; 
Dhaliwal, Lakhbir Kaur; Kumar, Praveen 

Source: Journal of perinatology : official journal of the California Perinatal Association; May 2018; 
vol. 38 (no. 5); p. 496-504 

Publication Date: May 2018 

Publication Type(s): Journal Article 

PubMedID: 29410545 

Abstract:OBJECTIVESTo compare effect of placental transfusion by delayed cord clamping (DCC) or 
cord milking (CM) with early cord clamping (ECC) on a composite of mortality or abnormal 
neurological status at 40 weeks' post-menstrual age (PMA) and 24-30 months' chronological age in 
neonates of 30-33 weeks' gestation.STUDY DESIGNRandomized, controlled trial.OUTCOMESA 
composite of mortality or abnormal neurological status at 40 weeks PMA and survival free of 
neurodevelopmental abnormalities at 24-30 months' chronological age.RESULTSA total of 461 
neonates were randomized to placental transfusion (n = 233) or to ECC (n = 228). Among those 
assigned to placental transfusion group, 173 underwent DCC while in the remaining 60, CM was 
done. Incidence of mortality or abnormal neurological status at 40 weeks PMA (43 (18%) vs 35 
(15%), RR (95% CI) 1.2 (0.8, 1.8), p = 0.4) and survival free of neurodevelopmental impairment at 24-
30 months of chronological age (99 (47%) vs. 100 (50%); RR (95% CI): 0.9 (0.8, 1.2); P = 0.9) was 
similar between the study groups. The placental transfusion group showed a trend towards lower 
incidence of necrotizing enterocolitis.CONCLUSIONIn 30-33 weeks' gestation preterm neonates, 
placental transfusion as compared to early cord clamping resulted in similar mortality or abnormal 
neurological status at 40 weeks PMA and at 24-30 months of chronological age. 
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21. Is early cord clamping, delayed cord clamping or cord milking best? 

Author(s): Vatansever, Binay; Demirel, Gamze; Ciler Eren, Elif; Erel, Ozcan; Neselioglu, Salim; 
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Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Apr 2018; vol. 31 (no. 7); p. 877-880 

Publication Date: Apr 2018 

Publication Type(s): Randomized Controlled Trial Journal Article 

PubMedID: 28320218 

Abstract:PURPOSETo compare the antioxidant status of three cord clamping procedures (early 
clamping, delayed clamping and milking) by analyzing the thiol-disulfide balance.PATIENTS AND 
METHODSThis randomized controlled study enrolled 189 term infants who were divided into three 
groups according to the cord clamping procedure: early clamping, delayed clamping and milking. 
Blood samples were collected from the umbilical arteries immediately after clamping, and the 
thiol/disulfide homeostasis was analyzed.RESULTSThe native and total thiol levels were significantly 
(p < .05) lower in the early cord clamping group compared with the other two groups. The 
disulfide/total thiol ratio was significantly (p = .026) lower in the delayed cord clamping and milking 
groups compared with the early clamping groups. Early cord clamping causes the production of 
more disulfide bonds and lower thiol levels, indicating that oxidation reactions are increased in the 
early cord clamping procedure compared with the delayed cord clamping and milking 
procedures.CONCLUSIONThe oxidant capacity is greater with early cord clamping than with delayed 
clamping or cord milking. Delayed cord clamping or milking are beneficial in neonatal care, and we 
suggest that they be performed routinely in all deliveries. 
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22. Effect of delay in cord clamping 45 versus 60 s on very preterm singleton infants. 

Author(s): Chiruvolu, Arpitha; Elliott, Elise; Rich, Diana; Stone, Genna Leal; Qin, Huanying; Inzer, 
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Source: Early human development; Apr 2018; vol. 119 ; p. 15-18 

Publication Date: Apr 2018 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 29518646 

Abstract:BACKGROUNDIn the range of timing suggested by American College of Obstetricians and 
Gynecologists 30 to 60 s, preterm infants may potentially derive more short and long-term benefits 
with delayed cord clamping (DCC) for at least 60 s. However, there are concerns with longer 
resuscitation delay in this vulnerable population.OBJECTIVETo compare the clinical consequences of 
45 versus 60 s delay in umbilical cord clamping in singleton infants born between 230/7 to 316/7 
weeks gestation.STUDY DESIGNWe implemented DCC process in very preterm singleton infants, 
initially for 45 s and later, modified the policy to increase the delay to 60 s. We compared the infants 
born and received DCC (n = 60) during the 45 s study period (DCC-45 cohort), from Aug.19, 2013, to 
Aug.18, 2014 to the infants born and received DCC (n = 63) during the 60 s study period (DCC-60 
cohort), from Feb.1, 2015, to Jan.31, 2016.RESULTSThe incidence of necrotizing enterocolitis in DCC-
60 cohort was 0% compared to 8% in the DCC-45 cohort (P = 0.02). Similarly, incidence of culture-
positive sepsis was significantly lower in the DCC-60 cohort compared to DCC-45 cohort (8% versus 
18%; P = 0.04). Incidence of mortality and other major morbidities were similar between both 
groups. Length of stay was significantly lower in DCC-60 cohort compared to DCC-45 



cohort.CONCLUSION DCC for 60 s in very preterm singleton infants was safe, feasible and not 
associated with any adverse maternal or neonatal short-term outcomes compared to DCC for 45 s. 
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23. A Randomized Clinical Trial of Umbilical Cord Milking vs Delayed Cord Clamping in Preterm 
Infants: Neurodevelopmental Outcomes at 22-26 Months of Corrected Age. 
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Available  at The Journal of Pediatrics -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVETo compare the effect of umbilical cord milking vs delayed cord clamping (DCC) 
on neurodevelopmental and health outcomes in very preterm infants at 22-26 months of corrected 
age.STUDY DESIGNNeurodevelopmental outcomes at 2 years of age were assessed using the Bayley 
Scales of Infant Development, third edition, and a standardized neurologic examination. Data 
regarding pulmonary morbidities, neurosensory impairments, and hospitalizations were obtained by 
parental interview. Intention-to-treat was used for primary analyses.RESULTSOf the 197 infants 
enrolled in the original study there were 15 deaths, 5 in the umbilical cord milking group and 10 in 
DCC group. Of the remaining infants, 135 (74%) were assessed at 22-26 months of corrected age. 
Demographics in umbilical cord milking (n = 70) and DCC (n = 65) groups were similar. Infants 
randomized to umbilical cord milking at birth had significantly higher cognitive and language 
composite scores, and were less likely to have a cognitive composite score of <85 (4% vs 15%; 
P = .04). Motor function was similar in both groups. There were no differences in the incidences of 
mild or moderate to severe neurodevelopmental impairment, hearing or visual impairments, 
pulmonary morbidities, or rehospitalizations between the 2 groups.CONCLUSIONSInfants 
randomized to umbilical cord milking had higher language and cognitive scores compared with those 
randomized to DCC. There was no difference in rates of mild or moderate to severe 
neurodevelopmental impairment.TRIAL REGISTRATIONclinicaltrials.gov: NCT01434732. 
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24. Effect and safety of timing of cord clamping on neonatal hematocrit values and clinical 
outcomes in term infants: A randomized controlled trial. 
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Source: Journal of perinatology : official journal of the California Perinatal Association; Mar 2018; 
vol. 38 (no. 3); p. 251-257 

Publication Date: Mar 2018 

Publication Type(s): Journal Article 
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Abstract:OBJECTIVETo evaluate the effect and safety of different umbilical cord clamping (UCC) 
timing.STUDY DESIGNThis was a randomized trial of 720 term mothers/infants from the Tianjin 
Central Hospital of Obstetrics and Gynecology delivered from December 2014 to May 2015 and 
randomized to immediate cord clamping (ICC) within 15 s, delayed cord clamping (DCC) by 30, 60, 
90, 120, 150, or 180 s, or when the umbilical cord pulsation ceased.RESULTS24 h after delivery, the 
mean infant hematocrit levels were 56.5, 57.3, 58.8, 59.7, 59.5, 59.7, 60.3, and 61.0% in the ICC, 30, 
60, 90, 120, 150, and 180-second DCC, and no pulsation groups, respectively (P = 0.021, 0.001, 0.003, 
0.001, <0.001, and <0.001, respectively; standard deviations ranging 5.4-8.7%). There was no 
significant difference between the 30-second DCC and ICC groups. No significant differences were 
found in other neonatal and maternal outcomes among these groups.CONCLUSIONFor term infants, 
DCC increases the hematocrit values, without apparent harmful effects on the infants and their 
mothers. 
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25. Effect of Placental Transfusion on Iron Stores in Moderately Preterm Neonates of 30-33 weeks 
Gestation. 
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Abstract:Objective: To assess the effect of placental transfusion by delayed cord clamping (DCC) of 
60 s or cord milking (CM) on serum ferritin levels at hospital discharge and 3 mo of postmenstrual 
age (PMA) in preterm neonates of 30 to 33 wk gestation in comparison to early cord clamping (ECC) 
within 10 s.Methods: This mixed longitudinal study was conducted in moderately preterm neonates 
of 30 to 33 wk gestation born in a level III unit in Northern India with the study sample nested within 
a randomized controlled trial on placental transfusion. Intervention was delayed cord clamping for 
60 s or cord milking compared with early cord clamping (within 10 s). Primary outcome measure was 
serum ferritin levels at discharge. Secondary outcome measures were serum ferritin levels at 3 mo 
PMA, incidence of anemia, need for blood transfusion and incidence of iron deficiency by 3 mo 
PMA.Results: Out of the 215 randomly chosen infants, serum ferritin levels were estimated at least 
at one time point (at discharge or at 3 mo PMA) in 197 neonates [placental transfusion - 107; early 
cord clamping - 90]. Amongst them, ferritin level was estimated at discharge in 141 neonates, at 3 
mo PMA in 76 neonates and at both time points in 20 neonates. Median (IQR) serum ferritin (μg/L) 
at discharge was significantly higher in placental transfusion group in comparison to the ECC group 
[399 (309,600) (n = 79) vs. 254 (190,311) (n = 62); p < 0.001]. Median (IQR) ferritin level at 3 mo PMA 

https://link.springer.com/10.1007/s12098-017-2490-2


was not different between the study groups [20 (14,57) (n = 39) vs. 24 (8,52) (n = 37); p = 0.2]. The 
incidence of anemia by 3 mo PMA was significantly lesser in the placental transfusion group. No 
difference was observed in anemia requiring blood transfusion and iron deficiency by 3 mo PMA 
between the groups.Conclusions: In 30 to 33 wk preterm neonates, placental transfusion resulted in 
significantly higher serum ferritin at discharge in comparison to early cord clamping. However, this 
benefit did not persist till 3 mo PMA. 
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Abstract:OBJECTIVE This study aims to evaluate the clinical consequences of protocol-driven 
delayed umbilical cord clamping (DCC) implementation in moderate and early late-preterm (MELP) 
infants born between 320/7 and 346/7 weeks gestation.STUDY DESIGN We conducted a 
prospective cohort study with a historic control cohort comparison. The prospective study period 
was 1 year when DCC was performed for 60 seconds duration (DCC cohort, n = 106). The study 
period for historic control cohort with no DCC was also 1 year before DCC implementation (historic 
cohort, n = 137).RESULTS The mean hematocrit at birth was significantly higher in the DCC cohort 
compared with the historic cohort (49.1 ± 14.9 vs. 45.7 ± 15.7; p = 0.01). Fewer infants in the DCC 
cohort were admitted to neonatal intensive care unit (NICU) on respiratory support compared with 
the historic cohort (17.9 vs. 29.9%; p = 0.04). The incidence of respiratory distress syndrome was 
significantly lower in the DCC cohort compared with the historic cohort (2.8 vs. 14.6%; p = 0.002). 
There were no differences in the incidence of phototherapy or NICU length of stay (LOS) between 
groups.CONCLUSION In MELP infants, DCC was associated with increased hematocrit and better 
respiratory transition at birth. DCC was not associated with increased phototherapy or NICU LOS. 
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27. Delayed vs early umbilical cord clamping for preterm infants: a systematic review and meta-
analysis. 
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Abstract:BACKGROUNDThe effects of delayed cord clamping of the umbilical cord in preterm infants 
are unclear.OBJECTIVEWe sought to compare the effects of delayed vs early cord clamping on 
hospital mortality (primary outcome) and morbidity in preterm infants using Cochrane Collaboration 
neonatal review group methodology.STUDY DESIGNWe searched MEDLINE, EMBASE, Cochrane 
Central Register of Controlled Trials, and Chinese articles, cross-referencing citations, expert 
informants, and trial registries to July 31, 2017, for randomized controlled trials of delayed (≥30 
seconds) vs early (<30 seconds) clamping in infants born 20% of infants in any arm would be 
ineligible. Two reviewers independently selected studies, assessed bias, and extracted data. Relative 
risk (ie, risk ratio), risk difference, and mean difference with 95% confidence intervals were assessed 
by fixed effects models, heterogeneity by I2 statistics, and the quality of evidence by Grading of 
Recommendations, Assessment, Development, and Evaluations.RESULTSEighteen randomized 
controlled trials compared delayed vs early clamping in 2834 infants. Most infants allocated to have 
delayed clamping were assigned a delay of ≥60 seconds. Delayed clamping reduced hospital 
mortality (risk ratio, 0.68; 95% confidence interval, 0.52-0.90; risk difference, -0.03; 95% confidence 
interval, -0.05 to -0.01; P = .005; number needed to benefit, 33; 95% confidence interval, 20-100; 
Grading of Recommendations, Assessment, Development, and Evaluations = high, with I2 = 0 
indicating no heterogeneity). In 3 trials in 996 infants ≤28 weeks' gestation, delayed clamping 
reduced hospital mortality (risk ratio, 0.70; 95% confidence interval, 0.51-0.95; risk difference, -0.05; 
95% confidence interval, -0.09 to -0.01; P = .02, number needed to benefit, 20; 95% confidence 
interval, 11-100; I2 = 0). In subgroup analyses, delayed clamping reduced the incidence of low Apgar 
score at 1 minute, but not at 5 minutes, and did not reduce the incidence of intubation for 
resuscitation, admission temperature, mechanical ventilation, intraventricular hemorrhage, brain 
injury, chronic lung disease, patent ductus arteriosus, necrotizing enterocolitis, late onset sepsis or 
retinopathy of prematurity. Delayed clamping increased peak hematocrit by 2.73 percentage points 
(95% confidence interval, 1.94-3.52; P < .00001) and reduced the proportion of infants having blood 
transfusion by 10% (95% confidence interval, 6-13%; P < .00001). Potential harms of delayed 
clamping included polycythemia and hyperbilirubinemia.CONCLUSIONThis systematic review 
provides high-quality evidence that delayed clamping reduced hospital mortality, which supports 
current guidelines recommending delayed clamping in preterm infants. This review does not 
evaluate cord milking, which may also be of benefit. Analyses of individual patient data in these and 
other randomized controlled trials will be critically important in reliably evaluating important 
secondary outcomes. 
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28. Delayed cord clamping and cord gas analysis at birth. 
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Abstract:Delayed cord clamping for at least 60 s in both term and preterm babies is a major recent 
change in clinical care. Delayed cord clamping has several effects on other possible interventions. 
One of these is the effect of delayed cord clamping on umbilical artery gas analysis. When indicated, 
umbilical artery gas analysis can safely be done either with early cord clamping or, probably most of 
the times it is necessary, during delayed cord clamping with the cord still unclamped. Paired blood 
samples (one from the umbilical artery and one from the umbilical vein) can be taken from the 
pulsating and unclamped cord, immediately after birth, during delayed cord clamping, without any 
effect on either the accuracy of umbilical artery gas analysis or the transfusion of blood through 
delayed cord clamping. Umbilical artery gas analysis should instead not be done after delayed cord 
clamping, since delayed cord clamping alters several acid-based parameters and lactate values. 
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Publication Type(s): Academic Journal 
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Abstract:Objective: The objective of this study is to evaluate maternal outcomes before and after 
implementation of an institutional delayed cord clamping (DCC) protocol.Study Design: We 
performed a secondary analysis of a retrospective cohort study of deliveries occurring at <34 weeks 
at a tertiary care center in 2013-2014. About 139 women who underwent early cord clamping were 
compared with 130 women delivered after DCC protocol implementation. Maternal estimated blood 
loss (EBL) was the primary outcome of interest. Operative times, post-Cesarean decrease in 
hemoglobin (Hgb), and rates of post-partum hemorrhage and transfusion were also examined in 
bivariate and multivariable analyses.Results: About 75% of post-guideline deliveries had actual DCC. 
In regression analyses, only Cesarean delivery and multifetal gestation increased EBL. No trends 
were identified in EBL over time. In post-hoc analysis, the study had over 80% power to detect a 
difference in post-partum hemorrhage rates of 20%.Conclusion: An institutional DCC protocol for 
deliveries <34 weeks was not associated with an identifiable increase in adverse maternal outcomes. 
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Abstract:BACKGROUNDThe preferred timing of umbilical-cord clamping in preterm infants is 
unclear.METHODSWe randomly assigned fetuses from women who were expected to deliver before 
30 weeks of gestation to either immediate clamping of the umbilical cord (≤10 seconds after 
delivery) or delayed clamping (≥60 seconds after delivery). The primary composite outcome was 
death or major morbidity (defined as severe brain injury on postnatal ultrasonography, severe 
retinopathy of prematurity, necrotizing enterocolitis, or late-onset sepsis) by 36 weeks of 
postmenstrual age. Analyses were performed on an intention-to-treat basis, accounting for multiple 
births.RESULTSOf 1634 fetuses that underwent randomization, 1566 were born alive before 30 
weeks of gestation; of these, 782 were assigned to immediate cord clamping and 784 to delayed 
cord clamping. The median time between delivery and cord clamping was 5 seconds and 60 seconds 
in the respective groups. Complete data on the primary outcome were available for 1497 infants 
(95.6%). There was no significant difference in the incidence of the primary outcome between 
infants assigned to delayed clamping (37.0%) and those assigned to immediate clamping (37.2%) 
(relative risk, 1.00; 95% confidence interval, 0.88 to 1.13; P=0.96). The mortality was 6.4% in the 
delayed-clamping group and 9.0% in the immediate-clamping group (P=0.03 in unadjusted analyses; 
P=0.39 after post hoc adjustment for multiple secondary outcomes). There were no significant 
differences between the two groups in the incidences of chronic lung disease or other major 
morbidities.CONCLUSIONSAmong preterm infants, delayed cord clamping did not result in a lower 
incidence of the combined outcome of death or major morbidity at 36 weeks of gestation than 
immediate cord clamping. (Funded by the Australian National Health and Medical Research Council 
[NHMRC] and the NHMRC Clinical Trials Centre; APTS Australian and New Zealand Clinical Trials 
Registry number, ACTRN12610000633088 .). 
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31. A review of benefits of cord milking over delayed cord clamping in the preterm infant and 
future directions of research. 
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Abstract:PURPOSE OF REVIEWThe recommended method of handling the umbilical cord has 
undergone a complete 360° turn over the years and current knowledge and research has led the 
direction to delayed clamping and cord milking. This practice has also been supported by American 
College of Obstetrics and Gynecology (ACOG) in 2012. This review is a summary of current evidence 
on delayed cord clamping (DCC), umbilical cord milking (UCM), and comparison between the two 
and future directions.RECENT FINDINGSMultiple studies have been published establishing the safety 
of umbilical cord milking. Data comparing UCM to DCC favor milking specifically in terms of 
improved systemic perfusion and higher hemoglobin concentrations.SUMMARYUCM is emerging as 
a safe, quick alternative to DCC and more advantageous especially among premature infants and 
those delivered via cesarean section. 
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32. Wait a minute? An observational cohort study comparing iron stores in healthy Swedish 
infants at 4 months of age after 10-, 60- and 180-second umbilical cord clamping 
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Source: BMJ Open; Dec 2017; vol. 7 (no. 12) 

Publication Date: Dec 2017 

Publication Type(s): Article 
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Abstract:Background and objective: Umbilical cord blood (UCB) is a valuable stem cell source used 
for transplantation. Immediate umbilical cord (UC) clamping is widely practised, but delayed UC 
clamping is increasingly advocated to reduce possible infant anaemia. The aim of this study was to 
investigate an intermediate UC clamping time point and to evaluate iron status at the age of 4 
months in infants who had the UC clamped after 60 s and compare the results with immediate and 
late UC clamping. Design: Prospective observational study with two historical controls. Setting: A 
university hospital in Stockholm, Sweden, and a county hospital in Halland, Sweden. Methods: Iron 
status was assessed at 4 months in 200 prospectively recruited term infants whose UC was clamped 
60 s after birth. The newborn baby was held below the uterine level for the first 30 s before placing 
the infant on the mother's abdomen for additional 30 s. The results were compared with data from a 
previously conducted randomised controlled trial including infants subjected to UC clamping at <=10 
s (n=200) or >=180 s (n=200) after delivery. Results: After adjustment for age differences at the time 
of follow-up, serum ferritin concentrations were 77, 103 and 114 mug/L in the 10, 60 and 180 s 
groups, respectively. The adjusted ferritin concentration was significantly higher in the 60 s group 
compared with the 10 s group (P=0.002), while the difference between the 60 and 180 s groups was 
not significant (P=0.29). Conclusion: In this study of healthy term infants, 60 s UC clamping with 30 s 
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lowering of the baby below the uterine level resulted in higher serum ferritin concentrations at 4 
months compared with 10 s UC clamping. The results suggest that delaying the UC clamping for 60 s 
reduces the risk for iron deficiency.Copyright © 2017 Article author(s). 
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33. Management of the Third Stage of Labor: How Delayed Umbilical Cord Clamping Can Affect 
Neonatal Outcome 
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Abstract:This review presents the effects of delayed umbilical cord clamping on neonatal transitional 
physiology. The effects of delayed cord clamping on short- and long-term neonatal outcomes are 
then discussed. There is ample evidence over the last 50 years that delayed cord clamping in 
preterm infants is beneficial for both short-term and long-term outcomes. Providing ventilation in 
the initial steps of neonatal resuscitation prior to clamping of the umbilical cord has a physiologic 
basis and results in better outcomes for newborns. The challenge now is to design equipment and 
strategies that can allow initial resuscitation very close to the mother while the umbilical cord is still 
attached to the placenta. 
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34. Association between oxidative stress and cord serum lipids in relation to delayed cord 
clamping in term neonates. 
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Abstract:BACKGROUNDAlthough delayed cord clamping (DCC) is a recent WHO recommendation, 
early cord clamping (ECC) is still a routine practice in many countries. Limited researches studied the 
effect of delayed cord clamping on oxidative stress in term neonates; In this study we aim to assess 
the influence of cord clamping either early or late on oxidative stress in term neonates and to 
evaluate the association of oxidative stress and cord blood lipids.METHODSOne-hundred mothers 
and their term neonates were included in the present study. Umbilical cord blood samples were 
collected from the umbilical vein and umbilical artery immediately following labor.RESULTSTotal 
cholesterol, total triglycerides and phospholipids levels were significantly higher in the ECC group 
than the DCC group (p < 0.001 in all). Plasma total antioxidant status was higher in the DCC group 
than the ECC group (p < 0.001). While, plasma hydroperoxides were lower in the DCC group than the 
ECC group (p < 0.001). Levels of erythrocytes catalase cytosol, superoxide dismutase and glutathione 
peroxidase were significantly higher in the DCC group than the ECC group 
(p < 0.001).CONCLUSIONDCC was associated with a decrease in cord blood lipids and an augmented 
antioxidant activity. This suggests the protective effect of DCC on the future health of the term 
neonates and supports the application of DCC in active management of 3rd stage of labor in term 
neonates. 
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Publication Date: Nov 2017 
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Abstract:Timing of cord clamping is believed to greatly affect placental transfusion rate and 
therefore neonatal and infant circulation. Delayed cord clamping of 30-60 seconds after birth, in 
combination with neonatal position at the level of placenta, respirations and uterine contractility 
increase haemoglobin and lower iron deficiency rate in both term and preterm infants. In preterm 
neonates, there is evidence on increased cardiovascular stability and a possible reduction of 
intraventricular haemorrhage and necrotising enterocolitis as well as need of blood transfusion. 
Adverse neonatal effects include increase of jaundice requiring phototherapy, without any adverse 
maternal effects reported, such as postpartum haemorrhage or anaemia. A possible adverse effect is 
the reduction of total nucleated cells during umbilical cord blood collection. Long term 
neurodevelopment has been assessed in term neonates, and a possible improvement of fine-motor 
and social domains in four years of life has been reported. Cord milking is an alternative technique to 
delayed cord clamping and as studies show, infant outcomes are at least comparable to delayed 
clamping. Delayed cord clamping of 30-60 seconds is therefore recommended, in both term and 
preterm neonates, provided there are no contra-indications and phototherapy facilities are 
available.Copyright © 2017 Elsevier Ltd 
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36. Effects of delayed cord clamping on intraventricular hemorrhage in preterm infants 
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Abstract:Background: One of the benefits of delayed cord clamping is a reduction in the rate of 
intraventricular hemorrhage. The findings in this regard are controversial and some negative effects 
of the procedure have been reported. Objectives: The purpose of this study was to investigate the 
effects of delayed cord clamping on intraventricular hemorrhage in preterm infants. Methods: This 
clinical trial was carried out on 70 preterm neonates delivered via cesarean section. Their gestational 
age was less than 32 weeks and the birth weight less than 1500 grams. Neonates were randomly 
assigned to two groups of early cord clamping (less than 10 seconds) or delayed clamping of the 
umbilical cord (30 - 45 seconds after birth). 3 to 7 days after birth, presence of Intraventricular 
hemorrhage (IVH) in both groups was checked by ultrasonography (Mindray machine, model m7) 
and. Rate and severity of IVH was compared between the two groups. Results: There was no 
significant difference in mean gestational age, birth weight, gender distribution and medications in 
both groups of delayed cord clamping and early clamping of the umbilical cord. The incidence of 
seizures in the early clamping was 8.6% and in the delayed clamping zero (P = 0.239). The incidence 
rate of IVH and periventricular leukomalacia (PVL) was 11.43% and 5.7%, respectively in the early 
clamping, while this rate was zero in the delayed clamping group. This difference was not statistically 
significant in both indicators (P = 0.12 and P = 0.493, respectively). Conclusions: The results showed 
that intraventricular hemorrhage in premature neonates with delayed clamping was less prevalent 
than those with early clamping, and may be used as a reliable method.Copyright © 2017, Iranian 
Journal of Pediatrics. 
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Abstract:Infants may benefit if resuscitation could be provided with an intact umbilical cord. Infants 
identified at risk for resuscitation were randomized to 1- or 5-minute cord clamping. The 5-minute 
group had greater cerebral oxygenation and blood pressure. Studies are needed to determine 
whether this translates into improved outcomes.TRIAL REGISTRATIONClinicalTrials.gov: 
NCT02827409. 
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Abstract:OBJECTIVETo evaluate adherence to a delayed cord clamping protocol for preterm births in 
the first 2 years after its introduction, perform a quality improvement assessment, and determine 
neonatal outcomes associated with protocol implementation and adherence.METHODSThis is a 
retrospective cohort study of women delivering singleton neonates at 23-32 weeks of gestation in 
the 2 years before (preprotocol) and 2 years after (postprotocol) introduction of a 30-second 
delayed cord clamping protocol at a large-volume academic center. This policy was communicated 
to obstetric and pediatric health care providers and nurses and reinforced with intermittent 
educational reviews. Barriers to receiving delayed cord clamping were assessed using χ tests and 
multivariable logistic regression. Neonatal outcomes then were compared between all neonates in 
the preprotocol period and all neonates in the postprotocol period and between all neonates in the 
preprotocol period and neonates receiving delayed cord clamping in the postprotocol period using 
multivariable linear and logistic regression analyses.RESULTSOf the 427 eligible neonates, 187 were 
born postprotocol. Of these, 53.5% (n=100) neonates received delayed cord clamping according to 
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the protocol. The rate of delayed cord clamping preprotocol was 0%. Protocol uptake and frequency 
of delayed cord clamping increased over the 2 years after its introduction. In the postprotocol 
period, cesarean delivery was the only factor independently associated with failing to receive 
delayed cord clamping (adjusted odds ratio [OR] 0.49, 95% confidence interval [CI] 0.25-0.96). In 
comparison with the preprotocol period, those who received delayed cord clamping in the 
postprotocol period had significantly higher birth hematocrit (β=2.46, P=.007) and fewer blood 
transfusions in the first week of life (adjusted OR 0.49, 95% CI 0.25-0.96).CONCLUSIONAfter 
introduction of an institutional delayed cord clamping protocol followed by continued health care 
provider education and quality feedback, the frequency of delayed cord clamping progressively 
increased. Compared with historical controls, performing delayed cord clamping in eligible preterm 
neonates was associated with improved neonatal hematologic indices, demonstrating the 
effectiveness of delayed cord clamping in a large-volume maternity unit. 
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Abstract:For at least over 200 years, multiple controversies have arisen around the timing of 
umbilical cord clamping. In the past decades, early cord clamping (within the first 15 seconds) had 
markedly prevailed. Only in the 21st century, randomized controlled trials have demonstrated the 
benefits of delayed cord clamping (at 2-3 minutes). Delayed cord clamping has been practiced in 
obstetrics based on the recommendations made by scientific societies and in systematic reviews, 
which have provided solid evidence to support this practice in term infants. This review describes 
the most relevant factors supporting the use of delayed cord clamping in term infants. It points out 
the essential role played by physiological mechanisms which, undoubtedly, allow us to understand 
the benefits of delayed cord clamping and advise us to wait for what nature has established. Other 
relevant aspects supporting delayed cord clamping are also described here. 
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Abstract:OBJECTIVEThe objective of the study was to measure the effects of a 5-min delay (DCC) 
versus immediate cord clamping (ICC) on residual placental blood volume (RPBV) at birth, and 
hemoglobin and serum bilirubin at 24 to 48 h of age.STUDY DESIGNIn this prospective randomized 
controlled trial, 73 women with term (37 to 41 weeks) singleton fetuses were randomized to DCC 
(⩾5 min; n=37) or ICC (<20 s; n=36).RESULTSMaternal and infant demographics were not different 
between the groups. Mean cord clamping time was 303±121 (DCC) versus 23±59 (ICC) s (P<0.001) 
with 10 protocol violations. Cord milking was the proxy for DCC (n=11) when the provider could not 
wait. Infants randomized to DCC compared with ICC had significantly less RPBV (20.0 versus 
30.8 ml kg-1, P<0.001), higher hemoglobin levels (19.4 versus 17.8 g dl-1, P=0.002) at 24 to 48 h, with 
no difference in bilirubin levels.CONCLUSIONTerm infants had early hematological advantage of DCC 
without increases in hyperbilirubinemia or symptomatic polycythemia. 
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Abstract:ImportanceDelayed umbilical cord clamping has been shown to improve iron stores in 
infants to 6 months of age. However, delayed cord clamping has not been shown to prevent iron 
deficiency or anemia after 6 months of age.ObjectiveTo investigate the effects of delayed umbilical 
cord clamping, compared with early clamping, on hemoglobin and ferritin levels at 8 and 12 months 
of age in infants at high risk for iron deficiency anemia.Design, Setting, and ParticipantsThis 
randomized clinical trial included 540 late preterm and term infants born vaginally at a tertiary 
hospital in Kathmandu, Nepal, from October 2 to November 21, 2014. Follow-up included blood 
levels of hemoglobin and ferritin at 8 and 12 months of age. Follow-up was completed on December 
11, 2015. Analysis was based on intention to treat.InterventionsInfants were randomized to delayed 
umbilical cord clamping (≥180 seconds after delivery) or early clamping (≤60 seconds after 
delivery).Main Outcomes and MeasuresMain outcomes included hemoglobin and anemia levels at 8 
months of age with the power estimate based on the prevalence of anemia. Secondary outcomes 
included hemoglobin and anemia levels at 12 months of age and ferritin level, iron deficiency, and 
iron deficiency anemia at 8 and 12 months of age.ResultsIn this study of 540 infants (281 boys 
[52.0%] and 259 girls [48.0%]; mean [SD] gestational age, 39.2 [1.1] weeks), 270 each were 
randomized to the delayed and early clamping groups. At 8 months of age, 212 infants (78.5%) from 
the delayed group and 188 (69.6%) from the early clamping group returned for blood sampling. After 
multiple imputation analysis, infants undergoing delayed clamping had higher levels of hemoglobin 
(10.4 vs 10.2 g/dL; difference, 0.2 g/dL; 95% CI, 0.1 to 0.4 g/dL). Delayed cord clamping also reduced 
the prevalence of anemia (hemoglobin level <11.0 g/dL) at 8 months in 197 (73.0%) vs 222 (82.2%) 
infants (relative risk, 0.89; 95% CI, 0.81-0.98; number needed to treat [NNT], 11; 95% CI, 6-54). At 8 
months, the risk for iron deficiency was reduced in the delayed clamping group in 60 (22.2%) vs 103 
(38.1%) patients (relative risk, 0.58; 95% CI, 0.44-0.77; NNT, 6; 95% CI, 4-13). At 12 months, delayed 
cord clamping still resulted in a hemoglobin level of 0.3 (95% CI, 0.04-0.5) g/dL higher than in the 
early cord clamping group and a relative risk for anemia of 0.91 (95% CI, 0.84-0.98), resulting in a 
NNT of 12 (95% CI, 7-78).Conclusions and RelevanceDelayed cord clamping reduces anemia at 8 and 
12 months of age in a high-risk population, which may have major positive effects on infants' health 
and development.Trial Registrationclinicaltrials.gov Identifier: NCT02222805. 
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42. A Randomized Controlled Trial to Evaluate the Role of Brief Delay in Cord Clamping in Preterm 
Neonates (34-36 weeks) on Short-term Neurobehavioural Outcome. 

Author(s): Datta, Vikram; Kumar, Aditi; Yadav, Reena 

Source: Journal of tropical pediatrics; Feb 2017 

Publication Date: Feb 2017 

Publication Type(s): Journal Article 

PubMedID: 28204778 

Available  at Journal of tropical pediatrics -  from Oxford Journals - Medicine  

Abstract:AimTo study the effect of brief delay in cord clamping on short-term neurobehavioural 
outcome of preterm neonates.MethodsAll preterm neonates born between 34-36 weeks and 6 days 
were included and randomized into either a control or intervention group. In the control group, 
clamping was done within 20 s after delivery, and this was termed as immediate cord clamping (ICC). 
In the intervention group, delayed cord clamping (DCC) took place between 30 and 60 s. A total of 
120 preterm neonates were enrolled. The primary outcome studied was short-term 
neurobehavioural outcome at 37 weeks after conceptional age using the Neurobehavioral 
Assessment of Preterm Infants (NAPI) score as the outcome measure.ResultsNAPI scores at 37 
weeks of corrected gestational age revealed a mean (95% confidence interval) score of motor 
development and vigour of 64.21±27.31 (57.27 - 71.14) vs. 76.69±25.29 (70.04-83.34), p = 0.01; and 
alertness and orientation of 29.31±12.78 (26.06-32.55) vs. 42.77±15.75 (38.63-46.91), p = 0.00 
across the ICC vs. DCC groups, respectively.ConclusionA brief delay of 30-60 s in cord clamping is 
beneficial in improving neurobehavioural outcome of late preterm infants. 
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43. Effect of Delayed Cord Clamping on Hematocrit, and Thermal and Hemodynamic Stability in 
Preterm Neonates: A Randomized Controlled Trial. 

Author(s): Dipak, Niraj Kumar; Nanavat, Ruchi Nimish; Kabra, Nand Kishore; Srinivasan, Anita; 
Ananthan, Anitha 

Source: Indian pediatrics; Feb 2017; vol. 54 (no. 2); p. 112-115 

Publication Date: Feb 2017 

Publication Type(s): Randomized Controlled Trial Journal Article 

PubMedID: 28285280 

Available  at Indian pediatrics -  from SpringerLink  

Available  at Indian pediatrics -  from Free Medical Journals . com  

Abstract:OBJECTIVETo evaluate the short term clinical effects of delayed cord clamping in preterm 
neonates.DESIGNRandomized controlled trial.SETTINGA tertiary care neonatal unit from October 
2013 to September 2014.PARTICIPANTS78 mothers with preterm labor between 27 to 316/7 weeks 
gestation.INTERVENTIONEarly cord clamping (10 s), delayed cord clamping (60 s) or delayed cord 
clamping (60 s) along with intramuscular ergometrine (500 µg) administered to the mother.MAIN 
OUTCOME MEASURESPrimary: hematocrit at 4 h after birth; Secondary: temperature on admission 
in neonatal intensive care unit, blood pressure (non-invasive) at 12 h, and urinary output for initial 
72 h.RESULTSMean (SD) hematocrit at 4 h of birth was 58.9 (2.4)% in delayed cord clamping group, 
and 58.7 (2.1) % in delayed cord clamping with ergometrine group as compared to 47.6 (1.3) % in 
early cord clamping group. Mean (SD) temperature on admission in NICU was 35.8 (0.2)ºC, 35.8 
(0.3)ºC, and 35.5 (0.3)ºC, respectively in these three groups. The mean (SD) non-invasive blood 
pressure at 12 h of birth was 45.8 (7.0) mmHg, 45.8 (9.0) mmHg, and 35.5 (8.6) mmHg, respectively 
in these three groups. Mean (SD) urinary output on day 1 of life was 1.1 (0.2) mL/kg/h, 1.1 (0.2) 

http://academic.oup.com/tropej/article/63/6/418/2997668
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mL/kg/hr and 0.9 (0.2) ml/kg/h, respectively.CONCLUSIONIn preterm neonates delayed cord 
clamping along with lowering the infant below perineum or incision site and administration of 
ergometrine to mother has significant benefits in terms of increase in hematocrit, higher 
temperature on admission, and higher blood pressure and urinary output during perinatal transition. 
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44. Committee Opinion No. 684: Delayed Umbilical Cord Clamping After Birth. 

Author(s): Committee on Obstetric Practice 

Source: Obstetrics and gynecology; Jan 2017; vol. 129 (no. 1); p. e5 

Publication Date: Jan 2017 

Publication Type(s): Practice Guideline Journal Article 

PubMedID: 28002310 

Available  at Obstetrics & Gynecology -  from Free Medical Journals . com  

Available  at Obstetrics & Gynecology -  from Ovid (LWW Total Access Collection 2015 - Q1 with 
Neurology)  

Abstract:Delayed umbilical cord clamping appears to be beneficial for term and preterm infants. In 
term infants, delayed umbilical cord clamping increases hemoglobin levels at birth and improves iron 
stores in the first several months of life, which may have a favorable effect on developmental 
outcomes. There is a small increase in jaundice that requires phototherapy in this group of infants. 
Consequently, health care providers adopting delayed umbilical cord clamping in term infants should 
ensure that mechanisms are in place to monitor for and treat neonatal jaundice. In preterm infants, 
delayed umbilical cord clamping is associated with significant neonatal benefits, including improved 
transitional circulation, better establishment of red blood cell volume, decreased need for blood 
transfusion, and lower incidence of necrotizing enterocolitis and intraventricular hemorrhage. 
Delayed umbilical cord clamping was not associated with an increased risk of postpartum 
hemorrhage or increased blood loss at delivery, nor was it associated with a difference in 
postpartum hemoglobin levels or the need for blood transfusion. Given the benefits to most 
newborns and concordant with other professional organizations, the American College of 
Obstetricians and Gynecologists now recommends a delay in umbilical cord clamping in vigorous 
term and preterm infants for at least 30-60 seconds after birth. The ability to provide delayed 
umbilical cord clamping may vary among institutions and settings; decisions in those circumstances 
are best made by the team caring for the mother-infant dyad. 
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45. Clamp late and maintain perfusion (CLAMP) policy: delayed cord clamping in preterm infants. 

Author(s): Jelin, Angie C; Zlatnik, Marya G; Kuppermann, Miriam; Gregorich, Steven E; Nakagawa, 
Sanae; Clyman, Ronald 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; 2016; vol. 29 (no. 11); p. 1705-1709 

Publication Date: 2016 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 26135773 

Abstract:OBJECTIVERandomized controlled trials have demonstrated that delayed umbilical cord 
clamping (DCC) in preterm infants results in improved neonatal outcomes, including increased 
hematocrit, and decreased rates of intraventricular hemorrhage (IVH) and packed red blood cell 
transfusions. We hypothesized that implementation of a DCC policy in preterm infants would result 
in similarly improved outcomes, despite initial clinician resistance.STUDY DESIGNA DCC policy (30-
60 s) for singleton infants <35 weeks gestation was implemented in September 2011. We conducted 
a pre-test/post-test analysis of neonatal outcomes among singletons delivered between 24 0/7 
weeks and 34 6/7 weeks gestation from 2009 to 2013 (2 years pre-implementation and 2 years post-
implementation). The primary outcomes were rates of policy compliance and four neonatal 
outcomes.RESULTSDespite multiple routes of policy dissemination, DCC was attempted in only 49% 
of the deliveries. In spite of this, infants delivered post-policy implementation (n = 196) had a 
significant decrease in IVH, significant increase in initial hematocrits, and improved temperatures 
compared with infants delivered pre-implementation (n = 204).CONCLUSIONAfter implementation of 
a DCC policy, preterm singleton infants had improved temperatures, increased hematocrits and a 
decreased prevalence of IVH without significant differences in adverse outcomes, suggesting that 
the benefits of DCC outweighed the risks. 
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46. Cord clamping time in spontaneously breathing preterm neonates in the first minutes after 
birth: impact on cerebral oxygenation - a prospective observational study. 

Author(s): Pichler, Gerhard; Baik, Nariae; Urlesberger, Berndt; Cheung, Po-Yin; Aziz, Khalid; Avian, 
Alexander; Schmölzer, Georg M 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; 2016; vol. 29 (no. 10); p. 1570-1572 

Publication Date: 2016 

Publication Type(s): Multicenter Study Journal Article Observational Study 

PubMedID: 26103783 

Abstract:OBJECTIVETo analyse impact of delayed cord clamping (DCC60sec) on cerebral regional 
tissue oxygenation (crSO2) and fractional tissue oxygen extraction (cFTOE) in spontaneously 
breathing preterm neonates during the first 15 min after birth.METHODSTwo-centre observational 
study, crSO2 and cFTOE was monitored in neonates with DCC60sec or early cord clamping 
(ECC < 30 s).RESULTSSeventy-six infants (birth weight and gestational age 1736 ± 508 g and 31.8 ± 2.5 
weeks) were included. DCC was associated with lower initial crSO2 and higher cFTOE and lower 
initial Apgar-score and heart rate.CONCLUSIONAttending practitioners should be aware that DCC 
might impact initial immediate transition in spontaneously breathing preterm neonates. 
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47. Neurodevelopmental Outcomes at 2 and 3.5 Years for Very Preterm Babies Enrolled in a 
Randomized Trial of Milking the Umbilical Cord versus Delayed Cord Clamping. 

Author(s): Rabe, Heike; Sawyer, Alexandra; Amess, Philip; Ayers, Susan; Brighton Perinatal Study 
Group 

Source: Neonatology; 2016; vol. 109 (no. 2); p. 113-119 

Publication Date: 2016 

Publication Type(s): Research Support, Non-u.s. Gov't Randomized Controlled Trial Journal Article 

PubMedID: 26650133 

Available  at Neonatology -  from ProQuest (Hospital Premium Collection) - NHS Version  

Available  at Neonatology -  from Unpaywall  

Abstract:BACKGROUNDGuidelines published by the International Liaison Committee for 
Resuscitation and by the World Health Organization recommend delaying cord clamping at birth as 
part of routine care for infants.OBJECTIVETo study the use of milking of the cord 4 times as an 
alternative to enhance the redistribution of placental blood into the baby.METHODSThis is a 
prospective cohort study of neurodevelopmental assessment by the Bayley III method of very 
preterm infants who had participated in a trial of delayed cord clamping versus cord milking at birth 
that was conducted in a neonatal tertiary care hospital. The primary outcomes were differences in 
cognitive, motor and language development at 2 and 3.5 years. Two-tailed analyses were performed 
with the x03C7;2 test, Fisher's exact test, t test, Mann-Whitney U test and ANCOVA.RESULTSOut of 
the 58 infants enrolled in the original study, 39 infants (67%) were assessed at 2 years and 29 (50%) 
at 3.5 years of age. Neurodevelopmental outcomes at 2 and 3.5 years did not significantly differ 
between the two groups for the three Bayley III composite scores. At 3.5 years there was a trend 
towards higher scores for girls in the language composite scores (girls: mean = 121.6, SD = 15.22; 
boys: mean = 101.07, SD = 19.84) and on the motor scale (girls: mean = 124.60, SD = 18.15; boys: 
mean = 97.86, SD = 17.23).CONCLUSIONSIn this small number of participants followed up at 2 and 
3.5 years of age, milking of the cord 4 times did not have any long-term adverse effect on 
neurodevelopmental outcome, suggesting that cord milking could be used as an alternative to 
delayed cord clamping. 
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48. Effects of delayed cord clamping on the third stage of labour, maternal haematological 
parameters and acid-base status in fetuses at term. 

Author(s): De Paco, Catalina; Herrera, Javier; Garcia, Carolina; Corbalán, Shiana; Arteaga, Alicia; 
Pertegal, Miriam; Checa, Rosario; Prieto, María Teresa; Nieto, Aníbal; Delgado, Juan Luis 

Source: European journal of obstetrics, gynecology, and reproductive biology; Dec 2016; vol. 207 ; p. 
153-156 

Publication Date: Dec 2016 

Publication Type(s): Randomized Controlled Trial Journal Article 

PubMedID: 27863273 

Abstract:OBJECTIVETo compare the time in the third stage of labour, differences in maternal 
hematologic parameters 48h after birth and acid-base status in the umbilical cord between the early 
cord clamping (ECC) and delayed cord clamping (DCC).STUDY DESIGN97 healthy pregnancies at term 
and a spontaneous vertex delivery at Clinic University Hospital "Virgen de la Arrixaca" (Murcia, 
Spain), were randomized to ECC group (<10s post-delivery) or to DCC group (2min post-delivery). 
Duration of the third stage of labour was measured. Samples for acid-base status were taken both 
from the umbilical artery and vein. Blood samples were taken from the mothers 48h after 
birth.RESULTSNo statistical differences were found in the time of the third stage of labour (p=0.35). 
No statiscally significant differences were found between the number of red cells (p=0.25), 
hemoglobin (p=0.08) or hematocrit (p=0.15) in mothers. Umbilical acid-base status or gas analysis 
did not show any differences between the two groups CONCLUSIONS: Delayed cord clamping does 
not affect significantly the time of the third stage of labour. It does not show either any effect on the 
hematological parameters in the mother 48h after birth. 
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49. Impact of early versus delayed cord clamping on mean hemoglobin level in term neonates 

Author(s): Ishaq F.; Anwar A.; Shahid N.; Mahmood R.; Abid H. 

Source: Pakistan Paediatric Journal; Dec 2016; vol. 40 (no. 4); p. 237-241 

Publication Date: Dec 2016 

Publication Type(s): Article 

Abstract:Objective: Objective of this study was to assess the impact of early versus delayed cord 
clamping on mean hemoglobin level in term neonates. Study Design: randomized controlled trial. 
Place and Duration of Study: Department of Pediatric Medicine, Sir Ganga Ram Hospital, Lahore 
during 6 months period from 1-10-2013 to 31-03-2014. Subjects and Method: A total of 200 
newborns (100 cases in each group) were included in this study. In group-A, (100 cases) early cord 
clamping was done while in group-B, (100 cases) delayed cord clamping was performed and after 48 
hours, blood was drawn from babies to measure hemoglobin level in both groups. Results: Nearly 
two third of mothers of newborns were between 26-30 years of age in both groups. Mean maternal 
age was 26.46 +/- 2.74 and 26.47 +/- 2.18 years in group-A and B, respectively. Mean gestational age 
was 37.55 +/- 0.77 in group-A and 37.58 +/- 0.72 weeks in group-B. In group-A 60 (60.0%), and in 
group-B neonates (59.0%) were male while 40 (40.0%) in group-A and 41 neonates (41.0%) in group-
B were female. Mean hemoglobin level in group-A was 12.85 +/- 1.78 mg/dl and in group-B it was 
18.26 +/- 2.13 mg/dl with P value <0.001. Conclusion: Levels of mean hemoglobin was found to be 
significantly increased at 48 hours in term neonates whose cords were clamped at 3 minutes after 
birth.Copyright © 2016, Pakistan Pediatric Journal. All rights reserved. 
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50. Effect of Delayed Cord Clamping on Systemic Blood Flow: A Randomized Controlled Trial. 

Author(s): Popat, Himanshu; Robledo, Kristy P; Sebastian, Lucille; Evans, Nicholas; Gill, Andrew; 
Kluckow, Martin; Sinhal, Sanjay; de Waal, Koert; Tarnow-Mordi, William; Osborn, David 

Source: The Journal of pediatrics; Nov 2016; vol. 178 ; p. 81 

Publication Date: Nov 2016 
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PubMedID: 27574998 

Available  at The Journal of Pediatrics -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVETo determine whether delayed cord clamping improves systemic blood flow 
compared with immediate cord clamping in very preterm infants in the first 24 hours.STUDY 
DESIGNWomen delivering at <30 weeks' gestation at 5 tertiary centers were randomized to receive 
immediate cord clamping (<10 seconds) or delayed cord clamping (≥60 seconds). Echocardiography 
and cardiorespiratory data were collected at 3, 9, and 24 hours after birth. The primary outcome was 
mean lowest superior vena cava (SVC) flow.RESULTSOf 266 infants enrolled, 133 were randomized to 
immediate cord clamping and 133 to delayed cord clamping. The 2 groups were similar at baseline, 
including mean gestation (immediate cord clamping 28 weeks vs delayed cord clamping 28 weeks) 
and birth weight (immediate cord clamping 1003 g vs delayed cord clamping 1044 g). There was no 
significant difference between groups in the primary outcome of mean lowest SVC flow (immediate 
cord clamping 71.4 mL/kg/min [SD 28.1] vs delayed cord clamping 70.2 mL/kg/min [SD 26.9]; P = .7). 
For secondary outcomes, hemoglobin increased by 0.9 g/dL at 6 hours in the group with delayed 
cord clamping (95% CI 3.9, 14.4; P = .0005, adjusted for baseline). The group with delayed cord 
clamping had lower right ventricular output (-21.9 mL/kg/min, 95% CI -39.0, -4.7; P = .01). Rates of 
treated hypotension, ductus arteriosus size and shunt direction, and treatment of the ductus 
arteriosus were similar.CONCLUSIONSDelayed cord clamping had no effect on systemic blood flow 
measured as mean lowest SVC flow in the first 24 hours in infants <30 weeks' gestation.TRIAL 
REGISTRATIONAustralia New Zealand Clinical Trials Registry: ACTRN12610000633088. 
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51. Randomised control trial showed that delayed cord clamping and milking resulted in no 
significant differences in iron stores and physical growth parameters at one year of age. 

Author(s): Agarwal, Shivam; Jaiswal, Vijay; Singh, Dharamveer; Jaiswal, Prateek; Garg, Amit; 
Upadhyay, Amit 

Source: Acta paediatrica (Oslo, Norway : 1992); Nov 2016; vol. 105 (no. 11); p. e526 

Publication Date: Nov 2016 

Publication Type(s): Journal Article 

PubMedID: 27564579 

Available  at Acta paediatrica (Oslo, Norway : 1992) -  from Wiley Online Library Science , Technology 
and Medicine Collection 2017  

Abstract:AIMPlacental redistribution has been shown to improve haematological outcomes in the 
immediate neonatal period and early infancy. This study compared the effects of delayed cord 
clamping (DCC) and umbilical cord milking (UCM) on haematological and growth parameters at 
12 months of age.METHODSThis was a follow-up study of a randomised control trial, conducted in a 
tertiary care paediatric centre from August 2013 to August 2014. We studied 200 apparently healthy 
Indian infants randomised at birth to receive DCC for 60-90 seconds or UCM. The outcome measures 
were iron status and physical growth parameters at 12 months.RESULTSOf the 200 babies, 161 
completed the follow-up and baseline characteristics were comparable in both groups. The mean 
haemoglobin in the DCC group (102.2 (17.2) g/L and serum ferritin 16.44 (2.77) μg/L) showed no 
significant differences to the UCM group (98.6 (17.1) g/L and 18.2 (2.8) μg/L) at one year. In addition, 
there were no significant differences in weight, height and mid-upper arm circumference in the two 
groups.CONCLUSIONTerm-born Indian infants who had DCC at 60-90 seconds or UCM showed no 
significant differences in ferritin and haemoglobin levels and growth parameters at 12 months of 
age. 
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52. Effectiveness of Delayed Cord Clamping in Reducing Postdelivery Complications in Preterm 
Infants. 

Author(s): Chapman, Jessica; Marfurt, Stephanie; Reid, Julie 

Source: Journal of Perinatal & Neonatal Nursing; Oct 2016; vol. 30 (no. 4); p. 372-378 

Publication Date: Oct 2016 

Publication Type(s): Academic Journal 

Available  at The Journal of perinatal & neonatal nursing -  from Ovid (LWW Total Access Collection 
2015 - Q1 with Neurology)  

Abstract:This systematic review evaluates the effectiveness of delayed cord clamping in preterm 
infants on reducing post-delivery complications of anemia, hemodynamic instability, and the 
development of intraventricular hemorrhages. Interventions included varying durations of delayed 
cord clamping with and without cord milking as compared with immediate cord clamping, shorter 
delays in cord clamping, and delayed cord clamping without cord milking. A comprehensive search of 
randomized controlled trials, observational, cohort, and before-after studies was conducted 
between 1946 and 2015 in the electronic databases of Ovid MEDLINE, Embase, and Google Scholar. 
Studies were critically appraised using the Critical Appraisal Skills Program guidelines. Twenty-seven 
studies were included in the review from 1997 to 2015 from varying countries. Outcome measures 
included hematocrit/hemoglobin levels, measured or calculated blood volumes levels, number and 
volume of blood transfusions, presence of hypotension and need for treatment, and development of 
intraventricular hemorrhage. Delayed cord clamping can lead to improved outcomes measures in 
preterm infants. This review supports the current recommendation to perform delayed cord 
clamping during preterm deliveries. 
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53. Term babies with delayed cord clamping: an approach in preventing anemia<sup>*</sup> 

Author(s): Ertekin A.A.; Nihan Ozdemir N.; Sahinoglu Z.; Gursoy T.; Erbil N.; Kaya E. 

Source: Journal of Maternal-Fetal and Neonatal Medicine; Sep 2016; vol. 29 (no. 17); p. 2813-2816 

Publication Date: Sep 2016 

Publication Type(s): Article 

PubMedID: 26458869 

Abstract:Abstract: Objective: We investigated the effects of delayed and early clamping of the cord 
on the hematologic status of the baby at birth and at the end of second month. Methods: Umbilical 
cord of 74 babies were clamped in the first 30 s (Group 1) and 76 were clamped at 90-120 s (Group 
2). Levels of hemoglobin, hematocrit, iron and ferritin were analyzed from the umbilical cord blood 
at birth and from the venous samples at the end of second month. Results: Hemoglobin, hematocrit, 
iron and ferritin levels of cord blood were similar in both groups. However, their levels other than 
ferritin were higher in Group 2 at the end of second month. Two babies had respiratory distress and 
twelve neonates received phototherapy in Group 2 whereas only five neonates received 
phototherapy in Group 1. Conclusion: Term babies to whom delayed cord clamping was performed 
had improved hematological parameters at the end of second month. Therefore, delaying cord 
clamping in these babies may be a favorible approach in preventing anemia.Copyright © 2015 Taylor 
& Francis. 
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54. Efficacy of Delayed versus Immediate Cord Clamping in Late Preterm Newborns following 
Normal Labor: A Randomized Control Trial. 
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Source: Journal of the Medical Association of Thailand = Chotmaihet thangphaet; Jul 2016; vol. 99 

Publication Date: Jul 2016 

Publication Type(s): Randomized Controlled Trial Journal Article 

PubMedID: 29926695 

Abstract:BackgroundPremature neonates are susceptible to anemic problems with low iron storage. 
Delayed cord clamping (DCC) has been studied and its beneficial value has been supported by 
existing research in newborns with very low birth weights. But there were only few data pertinent to 
late preterm infants.ObjectiveTo investigate the effect of delayed cord clamping (DCC) as compared 
with immediate cord clamping (ICC) on the hematocrit level at 48 hours in late preterm neonates 
after vaginal delivery.Material and MethodThe design consisted of a randomized controlled trial. 
One hundred pregnant women who were admitted because of preterm labor (GA 34-36(+6) week) in 
active phase were recruited and allocated into two groups, designated as the ICC and DCC groups. 
The DCC were defined as the case in which patients underwent the umbilical cord clamping at 120 
seconds after birth. At 48 hours after delivery, both the hematocrit (Hct) and microbilirubin (MB) 
levels of newborns were determined. Also, neonatal and maternal complications were 
recorded.ResultEighty-six neonates were analyzed. There were no statistical differences in the 
baseline data of maternal symptoms and newborns between the two groups. Neonates in the DCC 
group had a significantly higher hematocrit level than the ICC group (55.4% and 47.6%, respectively: 
p = 0.02). The MB level in the DCC group was also significantly higher than in the ICC group (9.4% and 
8.6 mg %, respectively: p = 0.04). However, phototherapy and length of hospitalization in both 
groups were not different. There were no serious maternal and fetal complications in either 
group.ConclusionThe DCC procedure could raise the Hct level in the late preterm newborns without 
serious adverse effects. But more evidence is needed to explore the possible benefit of this 
procedure. 
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55. Effect of timing of umbilical cord clamping on anaemia at 8 and 12 months and later 
neurodevelopment in late pre-term and term infants; a facility-based, randomized-controlled trial 
in Nepal. 
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Source: BMC pediatrics; Mar 2016; vol. 16 ; p. 35 
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Abstract:BACKGROUNDDelayed cord clamping at birth has shown to benefit neonates with 
increased placental transfusion leading to higher haemoglobin concentrations, additional iron stores 
and less anaemia later in infancy, higher red blood cell flow to vital organs and better 
cardiopulmonary adaptation. As iron deficiency in infants even without anaemia has been associated 
with impaired development, delayed cord clamping seems to benefit full term infants also in regions 
with a relatively low prevalence of iron deficiency anaemia. In Nepal, there is a high anaemia 
prevalence among children between 6 and 17 months (72-78 %). The objective of the proposed 
study is to evaluate the effects of delayed and early cord clamping on anaemia (and haemoglobin 
level) at 8 and 12 months, ferritin at 8 and 12 months, bilirubin at 2-3 days, admission to Neonatal 
Intensive Care Unit (NICU) or special care nursery, and development at 12 and 18-24 months of 
age.METHODS/DESIGNA randomized, controlled trial comparing delayed and early cord clamping 
will be implemented at Paropakar Maternity and Women's Hospital in Kathmandu, Nepal. Pregnant 
woman of gestational age 34-41 weeks who deliver vaginally will be included in the study. The 
interventions will consist of delayed clamping of the umbilical cord (≥180 s after delivery) or early 
clamping of the umbilical cord (≤60 s). At 8 and 12 months of age, infant's iron status and 
developmental milestones will be measured.DISCUSSIONThis trial is important to perform because, 
although strong indications for the beneficial effect of delayed cord clamping on anaemia at 8 to 
12 months of age exist, it has not yet been evaluated by a randomized trial in this setting. The 
proposed study will analyse both outcome as well as safety effects. Additionally, the results may not 
only contribute to practice in Nepal, but also to the global community, in particular to other low-
income countries with a high prevalence of iron deficiency anaemia.TRIAL REGISTRATIONClinical 
trial.gov NCT02222805 . Registered August 19 2014. 
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Abstract:BACKGROUND AND OBJECTIVE: Several studies have shown the benefits of delayed cord 
clamping (DCC) in preterm and in healthy newborns at short and long term. Our objective was to 
evaluate the potentials benefits and risks of DCC in red cell alloimmunization. METHODS: This was a 
comparative before/after study of all living born neonates followed after fetal anemia requiring in 
utero transfusion. DCC was defined as cord clamping 30 seconds after birth. RESULTS: We included a 
continuous series of 72 neonates: 36 without DDC (group 1) and 36 with DDC (group 2). Hemoglobin 
at birth was lower in group 1 (10.2 vs 13.4 g/dL, P =.0003); 7 (25%) neonates in group 1 vs 24 (70.6%) 
in group 2 had no anemia at birth (P =.004). The rate of transfusion was similar between the 2 
groups. Postnatal exchange transfusions were more likely performed in the group without DCC than 
in the group with DCC (47.2% vs 19.4%, P =.0124). Delay between birth and first transfusion was 
higher in group 2 (0 [0-13] vs 1 [0-21], P =.0274). The maximum level of bilirubin, the rate of 
intensive phototherapy, and the total duration of phototherapy were similar in the 2 groups. 
CONCLUSIONS: This study highlights a significant benefit of DCC in anemia secondary to red blood 
cell alloimmunization with a resulting decreased postnatal exchange transfusion needs, an 
improvement in the hemoglobin level at birth and longer delay between birth and first transfusion 
with no severe hyperbilirubinemia.Copyright © 2016 by the American Academy of Pediatrics. 

Database: EMBASE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://pediatrics.aappublications.org/lookup/doi/10.1542/peds.2015-3236
http://pediatrics.aappublications.org/content/pediatrics/137/3/e20153236.full.pdf


57. Delayed Umbilical Cord Clamping in the 21st Century: Indications for Practice 

Author(s): Bayer K. 

Source: Advances in neonatal care : official journal of the National Association of Neonatal Nurses; 
Feb 2016; vol. 16 (no. 1); p. 68-73 

Publication Date: Feb 2016 

Publication Type(s): Article 

PubMedID: 26734815 

Available  at Advances in neonatal care : official journal of the National Association of Neonatal 
Nurses -  from Ovid (LWW Total Access Collection 2015 - Q1 with Neurology)  

Abstract:BACKGROUND: Health care providers have debated the timing of umbilical cord clamping 
since the days of Aristotle. Delayed cord clamping was the mainstay of practice until about the 1950s 
when it was changed to immediate clamping on the basis of a series of blood volume studies 
combined with the introduction of active management of the third stage of labor. However, in 
recent years, several systematic reviews advise that delayed cord clamping should be used in all 
births for at least 30 to 60 seconds.PURPOSE: The purpose of this article is to discuss the physiology 
of umbilical cord clamping, the potential benefits and adverse effects of delayed cord clamping, and 
how this affects the advanced practice nurse.SEARCH STRATEGY: A search of PubMed, Cochrane 
Reviews, and Clinical Key was used to find relevant research on the topic of umbilical cord 
clamping.RESULTS: Potential benefits of delayed cord clamping include decreased frequency of iron-
deficiency anemia in the first year of life with improved neurodevelopmental outcomes in term 
infants, reduced need for blood transfusions, possible autologous transfusion of stem cells, and a 
decreased incidence of intraventricular hemorrhage. Apprehension exists regarding the feasibility of 
the practice as well as the potential hindrance of immediate resuscitation.IMPLICATIONS FOR 
PRACTICE: There is a need to begin to look for populations for which delayed cord clamping can be 
implemented.IMPLICATIONS FOR FUTURE RESEARCH: Recommendations are inconsistent on the 
patient population and timing; therefore, further studies are needed to understand the multiple 
variables that affect timing of umbilical cord clamping. 
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Abstract:IMPORTANCEDelayed clamping of the umbilical cord of premature neonates decreases 
perinatal morbidity. Allowing time for autotransfusion of placental blood before the umbilical cord is 
clamped represents a simple practice that may have significant impact. In light of many professional 
societies recommending delayed cord clamping in premature neonates because of its beneficial 
effects, the topic still holds many unanswered questions.OBJECTIVEThe purpose of this article is to 
review the most recent evidence available regarding delayed cord clamping in premature 
neonates.EVIDENCE ACQUISITIONA literature search using PubMed, Cochrane database, and 
cumulative index of nursing and allied health literature provided the references for this 
review.RESULTSAlthough the evidence comes primarily from small trials, delayed umbilical cord 
clamping in premature neonates is associated with less need for red blood cell transfusions, increase 
in hemoglobin and hematocrit levels, and decrease in risk of intraventricular hemorrhage and 
necrotizing enterocolitis. No maternal or neonatal risks have been demonstrated. Data on long-term 
outcomes are lacking.CONCLUSIONS AND RELEVANCEDelayed cord clamping in premature neonates 
is a simple procedure that the current evidence supports to improve neonatal morbidity. The impact 
on long-term outcomes remains limited. The optimal time to delay cord clamping and potential risks 
are poorly studied. 
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Source: Journal of perinatology : official journal of the California Perinatal Association; Jan 2016; vol. 
36 (no. 1); p. 35-40 
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Unpaywall  

Abstract:OBJECTIVETo investigate the safety, feasibility and efficacy of delayed cord clamping (DCC) 
compared with immediate cord clamping (ICC) at delivery among infants born at 22 to 27 weeks' 
gestation.STUDY DESIGNThis was a pilot, randomized, controlled trial in which women in labor with 
singleton pregnancies at 22 to 27 weeks' gestation were randomly assigned to ICC (cord clamped at 
5 to 10 s) or DCC (30 to 45 s).RESULTSForty mother-infant pairs were randomized. Infants in the ICC 
and DCC groups had mean gestational ages (GA) of 24.6 and 24.4 weeks, respectively. No differences 
were observed between the groups across all available safety measures, although infants in the DCC 
group had higher admission temperatures than infants in the ICC group (97.4 vs. 96.2 °F, P=0.04). 
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During the first 24 h of life, blood pressures were lower in the ICC group than in the DCC group 
(P<0.05), despite a threefold greater incidence of treatment for hypotension (45% vs. 12%, P<0.01). 
Infants in the ICC group had increased numbers of red blood transfusions (in first 28 days of life) 
than infants in DCC group (4.1±3.9 vs. 2.8±2.2, P=0.04).CONCLUSIONAmong infants born at an 
average GA of 24 weeks', DCC appears safe, logistically feasible, and offers hematological and 
circulatory advantages compared with ICC. A more comprehensive appraisal of this practice is 
needed. 
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Abstract:OBJECTIVETo assess the effect of delayed cord clamping (DCC) vs immediate cord clamping 
(ICC) on intraventricular hemorrhage (IVH), late onset sepsis (LOS), and 18-month motor outcomes 
in preterm infants.STUDY DESIGNWomen (n = 208) in labor with singleton fetuses (<32 weeks 
gestation) were randomized to either DCC (30-45 seconds) or ICC (<10 seconds). The primary 
outcomes were IVH, LOS, and motor outcomes at 18-22 months corrected age. Intention-to-treat 
was used for primary analyses.RESULTSCord clamping time was 32 ± 16 (DCC) vs 6.6 ± 6 (ICC) 
seconds. Infants in the DCC and ICC groups weighed 1203 ± 352 and 1136 ± 350 g and mean 
gestational age was 28.3 ± 2 and 28.4 ± 2 weeks, respectively. There were no differences in rates of 
IVH or LOS between groups. At 18-22 months, DCC was protective against motor scores below 85 on 
the Bayley Scales of Infant Development, Third Edition (OR 0.32, 95% CI 0.10-0.90, P = .03). There 
were more women with preeclampsia in the ICC group (37% vs 22%, P = .02) and more women in the 
DCC group with premature rupture of membranes/preterm labor (54% vs 75%, P = .002). 
Preeclampsia halved the risk of IVH (OR 0.50, 95% CI 0.2-1.0) and premature rupture of 
membranes/preterm labor doubled the risk of IVH (OR 2.0, 95% CI 1.2-4.3).CONCLUSIONSAlthough 
DCC did not alter the incidence of IVH or LOS in preterm infants, it improved motor function at 18-22 
months corrected age.CLINICAL TRIAL REGISTRATIONClinicalTrials.gov: NCT00818220 and 
NCT01426698. 
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Source: PloS one; 2015; vol. 10 (no. 9); p. e0138829 

Publication Date: 2015 
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Available  at PLOS ONE -  from Europe PubMed Central - Open Access  

Abstract:BACKGROUNDDelayed cord clamping (DCC, ≥30 s) increases blood volume in newborns and 
is associated with fewer blood transfusions and short-term neonatal complications. The optimal 
timing of cord clamping for very preterm infants should maximize placental transfusion without 
interfering with stabilization and resuscitation.AIMWe compared the effect of different durations of 
DCC, 30-45 s vs. 60-75 s, on delivery room (DR) and neonatal outcomes in preterm infants <32 weeks 
gestational age (GA).METHODSThis is a single-center prospective observational study. Data were 
collected prospectively from eligible infants from two groups: 30-45 s DCC group (January 2008 to 
February 2011, n = 187) and 60-75 s DCC group (March 2011 to April 2014, n = 166).RESULTSThe 60-
75 s DCC group compared to the 30-45 s DCC group had higher hematocrits at <2 hours (49.2% vs. 
47.4%, p = 0.02). In infants 48 hours of antenatal steroid exposure. There was no difference between 
the two groups in neonatal death, intraventricular hemorrhage, chronic lung disease, late onset 
sepsis, necrotizing enterocolitis and severe retinopathy of prematurity.CONCLUSIONIn this study 
cohort increasing DCC duration from 30-45 s to 60-75 s is associated with decreased hypothermia on 
admission, neonatal respiratory interventions and red blood cell transfusions without increase in 
neonatal mortality and morbidities. 
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62. Safety and efficacy of delayed umbilical cord clamping in multiple and singleton premature 
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Abstract:OBJECTIVESTo evaluate the safety and efficacy of a quality improvement (QI) program of 
delayed umbilical cord clamping (DCC) in multiple and singleton preterm infants born at our 
center.METHODSAfter DCC protocol implementation, compliance and success rate were assessed. 
Clinical outcomes of selected 150 preterm infants <34 weeks gestation born in 2014 after protocol 
implementation (Epoch II) were compared to those of preterm infants born in 2013 before protocol 
implementation (Epoch I).RESULTSOverall protocol compliance rate was 92% (246/267). DCC was 
successfully performed in 77% (205/267) after protocol implementation. There were higher multiple 
births in Epoch II compared to Epoch I (27.3 vs. 15.3% , p <  0.01). At birth, infants in Epoch II had 
significantly decreased need for intubation in delivery room (23.3 vs. 39.3% , p <  0.01), had higher 
hematocrit (46.4±7.3 vs. 44.0±7.1% , p <  0.01) and less metabolic acidosis (base excess -4.1±2.7 vs. -
5.3±4.2 mmol/L, p <  0.01) compared to those born in Epoch I. During hospital stay, fewer infants in 
Epoch II received rescue surfactant therapy (45.3 vs. 56.7% , p = 0.05), medical treatment for PDA 
(6.7 vs. 16.6% , p = 0.04%) and red blood cell transfusions (20.7 VS. 32.0% , p <  0.01) compared to 
Epoch I.CONCLUSIONSProtocol-guided practice of DCC for 30 seconds can be safely performed in 
multiple and singleton preterm infants. In addition to higher initial hematocrit, infants in our QI 
project had lower need for delivery room resuscitation and less metabolic acidosis at birth. We also 
observed decreased need for rescue surfactant therapy, medical treatment for PDA and red blood 
cell transfusions after DCC protocol implementation. 
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Publication Date: 2015 
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Abstract:Background: Optimal timing for clamping of the umbilical cord at birth is unclear. Early cord 
clamping allows for immediate resuscitation of the newborn. Late cord clamping may facilitate 
transfusion of blood between the placenta and the baby. Aim: To compare the potential benefits 
and harms of early versus late cord clamping in term infants. Methods: This randomized controlled 
trial study was carried out at Bhatti International Trust Teaching Hospital, Lahore from 03-02-2014 to 
04-09-2014. Total 200 cases were selected and divided into two groups; group A (early cord 
clamping) while in group B (late cord clamping) techniques were applied. Each group comprised of 
100 patients. Results: Majority of the patients in both groups were recorded between 20-25 years 
i.e. 62% (n=31) in early and 54% (n=27) in delayed cord clamping group, the final outcome of the 
study was calculated, haematocrit levels was 46.88+/-3.08 in early and 53.42+/-3.92 in delayed 
group. Statistically the difference was significant (P<0.05). Conclusion: The benefits of term babies in 
late cord clamping seem to outweigh the risks of adverse outcomes, including neonatal jaundice 
requiring phototherapy than early cord clamping. 
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Abstract:Objective: The purpose of this study was to determine if there is a difference in neonatal 
hematocrit at 24 hours of life in full-term newborns for which delayed cord clamping is performed 
above versus below the perineum.Materials and Methods: One hundred one patients with singleton 
pregnancies >37 weeks of gestation presenting for delivery were randomized to delayed cord 
clamping above or below the perineum. At 24 hours of life, neonatal hematocrit was determined, 
and the difference was compared using statistical analysis. Secondary outcomes measured were 
need for phototherapy, transfusion, and neonatal intensive care unit (NICU) admission.Results: Of 
101 patients recruited for the study, 53 were randomized to the above group, and 48 were 
randomized to the below group. Twenty-seven patients in the above group and 26 patients in the 
below group completed the study. The above group had an average neonatal hematocrit of 52.7% 
(± 2.58%). The below group had an average neonatal hematocrit of 55.8% (± 2.42%). There was no 
statistical difference between groups (p = 0.10). Similarly, differences in secondary outcomes did not 
reach statistical significance. Three infants in the above group and one infant in the below group 
required phototherapy. None of the infants required blood transfusion. Three infants in the above 
group and one infant in the below group required NICU admission.Conclusions: When comparing 
delayed cord clamping above versus below the perineum, there is no difference in the neonatal 
hematocrit at 24 hours of life. 
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Abstract:OBJECTIVEDespite significant proposed benefits, delayed umbilical cord clamping (DCC) is 
not practiced widely in preterm infants largely because of the question of feasibility of the 
procedure and uncertainty regarding the magnitude of the reported benefits, especially 
intraventricular hemorrhage (IVH) vs the adverse consequences of delaying the neonatal 
resuscitation. The objective of this study was to determine whether implementation of the protocol-
driven DCC process in our institution would reduce the incidence of IVH in very preterm infants 
without adverse consequences.STUDY DESIGNWe implemented a quality improvement process for 
DCC the started in August 2013 in infants born at ≤32 weeks' gestational age. Eligible infants were 
left attached to the placenta for 45 seconds after birth. Neonatal process and outcome data were 
collected until discharge. We compared infants who received DCC who were born between August 
2013 and August 2014 with a historic cohort of infants who were born between August 2012 and 
August 2013, who were eligible to receive DCC, but whose cord was clamped immediately after 
birth, because they were born before the protocol implementation.RESULTSDCC was performed on 



all the 60 eligible infants; 88 infants were identified as historic control subjects. Gestational age, 
birthweight, and other demographic variables were similar between both groups. There were no 
differences in Apgar scores or admission temperature, but significantly fewer infants in the DCC 
cohort were intubated in delivery room, had respiratory distress syndrome, or received red blood 
cell transfusions in the first week of life compared with the historic cohort. A significant reduction 
was noted in the incidence of IVH in the DCC cohort compared with the historic control group (18.3% 
vs 35.2%). After adjustment for gestational age, an association was found between the incidence of 
IVH and DCC with IVH was significantly lower in the DCC cohort compared with the historic cohort; 
an odds ratio of 0.36 (95% confidence interval, 0.15-0.84; P < .05). There were no significant 
differences in deaths and other major morbidities.CONCLUSIONDCC, as performed in our institution, 
was associated with significant reduction in IVH and early red blood cell transfusions. DCC in very 
preterm infants appears to be safe, feasible, and effective with no adverse consequences. 
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Abstract:OBJECTIVETo compare the effect of umbilical cord milking (UCM) and delayed cord 
clamping (DCC) on cerebral blood flow in term neonates.METHODSThis randomized controlled trial 
was conducted at a teaching hospital in India during 2012 to 2013. Two hundred newborns (>36wk) 
were randomized to UCM and DCC groups. UCM was done on 25cm of cord length. In DCC group, 
clamping was delayed by 60 to 90s. Resistive Index (RI), Pulsatility Index (PI) and cerebral blood flow 
velocities of middle cerebral artery (MCA) were measured at 24 to 48h of life.RESULTSBaseline 
characteristics and hemodynamic parameters were comparable. Mean PI [1.18 (0.26)] and RI [0.65 
(0.08)] in UCM group was comparable to mean PI [1.18 (0.25)] and RI [0.65 (0.08)] in DCC group. The 
peak systolic velocity and end diastolic velocity (cm/s) of blood flow in MCA for UCM group were 
34.94 (11.82) and 11.71 (4.75) respectively, while in DCC group they were 37.24 (12.63) and 13.07 
(4.78) (p 0.23 and 0.07) respectively. Indices among growth retarded babies were not 
different.CONCLUSIONSDCC and UCM had similar effect on cerebral blood flow velocities and 
Doppler indices in MCA, in term neonates. 
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Abstract:BACKGROUND AND OBJECTIVEDelayed cord clamping (DCC) is recommended for 
premature infants to improve blood volume. Most preterm infants are born by cesarean delivery 
(CD), and placental transfusion may be less effective than in vaginal delivery (VD). We sought to 
determine whether infants <32 weeks born by CD who undergo umbilical cord milking (UCM) have 
higher measures of systemic blood flow than infants who undergo DCC.METHODSThis was a 2-
center trial. Infants delivered by CD were randomly assigned to undergo UCM or DCC. Infants 
delivered by VD were also randomly assigned separately. UCM (4 strippings) or DCC (45-60 seconds) 
were performed. Continuous hemodynamic measurements and echocardiography were done at site 
1.RESULTSA total of 197 infants were enrolled (mean gestational age 28 ± 2 weeks). Of the 154 
infants delivered by CD, 75 were assigned to UCM and 79 to DCC. Of the infants delivered by CD, 
neonates randomly assigned to UCM had higher superior vena cava flow and right ventricular output 
in the first 12 hours of life. Neonates undergoing UCM also had higher hemoglobin, delivery room 
temperature, blood pressure over the first 15 hours, and urine output in the first 24 hours of life. 
There were no differences for the 43 infants delivered by VD.CONCLUSIONSThis is the first 
randomized controlled trial demonstrating higher systemic blood flow with UCM in preterm 
neonates compared with DCC. UCM may be a more efficient technique to improve blood volume in 
premature infants delivered by CD. 
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Abstract:IMPORTANCEPrevention of iron deficiency in infancy may promote neurodevelopment. 
Delayed umbilical cord clamping (CC) prevents iron deficiency at 4 to 6 months of age, but long-term 
effects after 12 months of age have not been reported.OBJECTIVETo investigate the effects of 
delayed CC compared with early CC on neurodevelopment at 4 years of age.DESIGN, SETTING, AND 
PARTICIPANTSFollow-up of a randomized clinical trial conducted from April 16, 2008, through May 
21, 2010, at a Swedish county hospital. Children who were included in the original study (n = 382) as 
full-term infants born after a low-risk pregnancy were invited to return for follow-up at 4 years of 
age. Wechsler Preschool and Primary Scale of Intelligence (WPPSI-III) and Movement Assessment 
Battery for Children (Movement ABC) scores (collected between April 18, 2012, and July 5, 2013) 
were assessed by a blinded psychologist. Between April 11, 2012, and August 13, 2013, parents 
recorded their child's development using the Ages and Stages Questionnaire, Third Edition (ASQ) and 
behavior using the Strengths and Difficulties Questionnaire. All data were analyzed by intention to 
treat.INTERVENTIONSRandomization to delayed CC (≥180 seconds after delivery) or early CC (≤10 
seconds after delivery).MAIN OUTCOMES AND MEASURESThe main outcome was full-scale IQ as 
assessed by the WPPSI-III. Secondary objectives were development as assessed by the scales from 
the WPPSI-III and Movement ABC, development as recorded using the ASQ, and behavior using the 
Strengths and Difficulties Questionnaire.RESULTSWe assessed 263 children (68.8%). No differences 
were found in WPPSI-III scores between groups. Delayed CC improved the adjusted mean 
differences (AMDs) in the ASQ personal-social (AMD, 2.8; 95% CI, 0.8-4.7) and fine-motor (AMD, 2.1; 
95% CI, 0.2-4.0) domains and the Strengths and Difficulties Questionnaire prosocial subscale (AMD, 
0.5; 95% CI, >0.0-0.9). Fewer children in the delayed-CC group had results below the cutoff in the 
ASQ fine-motor domain (11.0% vs 3.7%; P = .02) and the Movement ABC bicycle-trail task (12.9% vs 
3.8%; P = .02). Boys who received delayed CC had significantly higher AMDs in the WPPSI-III 
processing-speed quotient (AMD, 4.2; 95% CI, 0.8-7.6; P = .02), Movement ABC bicycle-trail task 
(AMD, 0.8; 95% CI, 0.1-1.5; P = .03), and fine-motor (AMD, 4.7; 95% CI, 1.0-8.4; P = .01) and personal-
social (AMD, 4.9; 95% CI, 1.6-8.3; P = .004) domains of the ASQ.CONCLUSIONS AND 
RELEVANCEDelayed CC compared with early CC improved scores in the fine-motor and social 
domains at 4 years of age, especially in boys, indicating that optimizing the time to CC may affect 
neurodevelopment in a low-risk population of children born in a high-income country.TRIAL 
REGISTRATIONclinicaltrials.gov Identifier: NCT01581489. 

Database: Medline 

 

 

 

 

 

 

http://archpedi.jamanetwork.com/data/journals/peds/934159/poi150016.pdf


69. Effect of delayed cord clamping (DCC) on breathing and transition at birth in very preterm 
infants. 
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Abstract:BACKGROUNDThe effects of delayed cord clamping (DCC) on transition in preterm infants 
are important as this procedure is becoming increasingly recommended. The aim of this study was 
to compare the effects of DCC with an historical cohort.METHODIn this observational study, 
outcomes for infants ≤ 29 weeks were compared with a group born before the introduction of DCC. 
The intended intervention was DCC for 40s. Primary outcomes were the need for resuscitation and 
intubation in infants undergoing DCC, whilst taking note of their breathing during the procedure. 
Neonatal morbidities were analysed, including the association between breathing during DCC and 
outcome.RESULTSThere were 62 infants in the DCC group, and 62 who received immediate cord 
clamping (ICC). Maternal and infant characteristics including gestational age (p = 0.76) and birth 
weight (p = 0.74) between groups were not significantly different. 70% of the DCC group breathed 
regularly at birth. Comparing the DCC and ICC groups, there was no significant difference in 1 min 
and 5 min Apgar scores or in the number requiring intubation at birth (p = 0.88). Likewise, admission 
temperatures were similar (p = 0.57). There was a significant increase in the rate of chronic lung 
disease in the DCC group (p = 0.013). When comparing the infants who breathed during DCC with 
the non-breathers; the non-breathing group was more likely to be intubated (p = 0.01), have chronic 
lung disease (p = 0.02), and severe intraventricular haemorrhage (p = 0.02).CONCLUSIONDCC in 
these very preterm infants was well tolerated and the majority established spontaneous respiration 
whilst DCC was occurring. Infants who did not breathe during DCC had worse outcomes. 
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preterm neonates. 
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Abstract:OBJECTIVEAutologous blood transfusion from the placenta to the neonate at birth has 
been proven beneficial. Transfusion can be accomplished by either delayed cord clamping or cord 
stripping. Both are equally effective in previous randomized trials. We hypothesized that combining 
these 2 techniques would further improve outcomes in preterm neonates.STUDY DESIGNThis was a 
prospective randomized trial for singleton deliveries with estimated gestational ages between 22 
and 31 6/7 weeks. The control protocol required a 30-second delayed cord clamping, whereas the 
test protocol instructed a concurrent cord stripping during the delay. The primary outcome was 
initial fetal hematocrit. We also examined secondary outcomes of neonatal mortality, length of time 
on the ventilator, days to discharge, peak bilirubin, number of phototherapy days, and neonatal 
complication rates.RESULTSOf the 67 patients analyzed, 32 were randomized to the control arm and 
35 were randomized to the test arm. The gestational ages and fetal weights were similar between 



the arms. Mean hematocrit of the control arm was 47.75%, and the mean hematocrit for the test 
arm was 47.71% (P = .98). These results were stratified by gestational age, revealing the infants less 
than 28 weeks had an average hematocrit of 41.2% in the control arm and 44.7% in the test arm (P = 
.12). In the infants with gestational ages of 28 weeks or longer, the control arm had an average 
hematocrit of 52.9%, which was higher than the test arm, which averaged 49.5% (P = .04). The 
control arm received an average of 1.53 blood transfusions, whereas the test arm received 0.97 (P = 
.33). The control arm had 3 neonatal deaths, and the test arm had none (P = .10). The average 
number of days until discharge was 71.2 for the control arm and 67.8 for the test arm (P = .66). The 
average number of days on the ventilator was 4.86 for the control arm and 3.06 for the test arm (P = 
.34).CONCLUSIONAdding cord stripping to the delayed cord clamp does not result in an increased 
hematocrit. Data suggest trends in lower mortality and higher hematocrit in neonates born less than 
28 weeks, but these were not statistically significant. 
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71. Umbilical cord serum lipids between early and late clamping in full-term newborns. A 
systematic assignment treatment group. 
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Abstract:OBJECTIVEThe aim of the current study was to determine any relationship between the 
timing of clamping of the umbilical cord and the lipid levels circulating in umbilical artery and 
vein.METHODSWe studied a clinical trial with systematic assignment in 229 single-fetus full-term 
deliveries with normal gestational course and spontaneous delivery; out of these, 111 were 
subjected to early clamping (EC, within 10 s of delivery) and 118 to late clamping (LC, at 2 min). In all 
cases, total cholesterol (TC), triglycerides (TG), and phospholipids were measured in sera from 
umbilical artery and vein.RESULTSTC and TG values were significantly higher in the EC group than in 
the LC group in both umbilical artery and vein. Comparing values between umbilical artery and vein 
in the two clamping groups, in the EC group, all studied lipids TC, TG and phospholipids were 
significantly higher in vein than in artery. In the LC group, only TC was higher in 
vein.CONCLUSIONUmbilical cord lipid levels are related to the timing of umbilical cord clamping, 
finding which is noteworthy, because they are essential component of postnatal development. Our 
study confirms that delivery acts as an important modifier of fetal lipid levels. 
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72. Effect of Early versus Delayed Cord Clamping on Hematological Status of Preterm Infants at 6 
wk of Age 
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Abstract:Objective: To compare the effect of early cord clamping (ECC) vs. delayed cord clamping 
(DCC) on hematocrit and serum ferritin at 6 wk of life in preterm infants. Methods: This randomized 
controlled trial was conducted in the delivery room and neonatal intensive care unit of a tertiary 
hospital. One hundred preterm infants born between 30 0/7 and 36 6/7 wk were randomized to 
either early or delayed cord clamping groups. Parental informed consent was obtained prior to the 
delivery. In the ECC group, the cord was clamped immediately after the delivery of the baby and in 
the DCC group; the cord was clamped beyond 2 min after the baby was delivered. Hematocrit and 
serum ferritin at 6 wk of life were the primary outcomes. Incidence of anemia, polycythemia and 
significant jaundice were the main secondary outcomes. Results: The mean hematocrit (27.3 +/- 3.8 
% vs. 31.8 +/- 3.5 %, p value 0.00) and the mean serum ferritin (136.9 +/- 83.8 ng/mL vs. 178.9 +/- 
92.8 ng/mL, p value 0.037) at 6 wk of age were significantly higher in the infants randomized to DCC 
group. The hematocrit on day 1 was also significantly higher in the DCC group (50.8 +/-5.2 % vs. 58.5 
+/-5.1 %, p value 0.00). The DCC group required significantly longer duration of phototherapy (55.3 
+/- 40.0 h vs. 36.7 +/- 32.6 h, p value 0.016) and had a trend towards higher risk of polycythemia. 
Conclusions: Delaying the cord clamping by 2 min, significantly improves the hematocrit value at 
birth and this beneficial effect continues till at least 2nd mo of life.Copyright © 2014, Dr. K C 
Chaudhuri Foundation. 
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73. Late umbilical cord clamping, neonatal hematocrit and Apgar scores: a randomized controlled 
trial. 
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Abstract:OBJECTIVEBased on current evidence, there is a little agreement on the best timing for 
after birth umbilical cord clamping. This study was designed to compare the impact of using two 
different times for cord clamping on hematocrit concentration and Apgar scores of the 
neonate.STUDY DESIGNFifty-six healthy full-term vaginally born neonates were allocated to early (10 
seconds after delivery) and late (3 minutes after delivery) umbilical cord clamping groups in this 
randomized clinical trial. We recorded the length of the 3rd stage of labor and Apgar score at 5 
minutes. Infant's hematocrit was measured at 2 and 18 hours of age.RESULTSNeonatal hematocrit 
differed between the two groups. Late cord clamping group had greater hematocrit at 2 hours (45.5 
± 4 vs. 49.5 ± 4.4, P = 0.0003) and 18 hours (47.7 ± 5.5 vs. 52.9 ± 4.3, P = 0.0002). Apgar scores at 5 
minutes (9.3 ± 0.6 vs. 9.4 ± 0.6, p = 0.5) and duration of delivery 3rd stage (10.2 ± 3.7 min vs. 8.9 ± 5 
min, P = 0.2) did not differ between early and late cord clamping groups 
respectively.CONCLUSIONLate cord clamping leads to a significant increase in the hematocrit of the 
neonate but it does not have effects on Apgar score and duration of the 3rd stage of labor. 
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Abstract:Evidence is growing on the potential value of enhancing placental-fetal transfusion at birth, 
with recent endorsement of the practice by the World Health Organization and American College of 
Gynecologists. However, these recommendations provide clinicians with little guidance on the 
optimal practice among infants born extremely premature (<28 weeks gestation) and those 
requiring immediate resuscitation. The goals of this review are to: 1) provide rationale for better 
outcomes among extremely preterm infants following delayed cord clamping or umbilical cord 
"milking" than with immediate cord clamping; 2) describe clinical situations that warrant immediate 
cord clamping following delivery and explore the controversy regarding optimal cord clamping 
practice among extremely premature infants, including those requiring immediate resuscitation; 3) 
discuss the quality of evidence in this subgroup of infants; 4) consider areas for future research, with 
a focus on characterizing if placental-fetal transfusion affects the magnitude or timing of variables 
associated with physiological transition. The review provided herein suggests that delayed cord 
clamping or umbilical cord milking can be applied safely to infants born prior to 28 weeks gestation, 
but the lack of evidence on the best practice among infants born severely depressed and requiring 
immediate resuscitation, who comprise a greater proportion of infant deliveries at the lowest 
gestational ages, is recognized. Future studies using well-defined physiologic outcome measures are 
needed to understand the role of placental transfusion in premature infants' adaptations to 
extrauterine life. 
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Abstract:OBJECTIVEThe comparative risks and benefits of early compared with delayed cord 
clamping in the preterm neonate remain unclear. Our objective was to evaluate the short-term 
effects of delayed clamping of the umbilical cord in preterm neonates.METHODSWe conducted a 
randomized controlled trial comparing immediate with delayed cord clamping among preterm 
neonates born between 24 and 34 weeks of gestation. The primary study outcome was the need for 
blood transfusion. To detect a 33% reduction in this outcome (from 65 to 43.5%) with a two-tailed α 
of 0.5 and β of 0.8 required 178 patients equally divided into two groups.RESULTSA total of 200 
women were randomized, 99 to the delayed and 101 to the immediate clamp group. The groups 
were similar with respect to baseline characteristics. The mean gestational age at delivery was 
30.8±3.1 weeks in the delayed compared with 30.7±2.8 weeks in the immediate clamp group 
(P=.64). There was no statistically significant difference between groups with regard to the need for 
blood transfusion: 25 of 99 (25.3%) in the delayed cord clamp group received one or more blood 
transfusion compared with 24 of 101 (23.7%) in the immediate clamp group (P=.8). The rates of 
various neonatal outcomes including respiratory distress syndrome, periventricular leukomalacia, 
necrotizing enterocolitis, anemia of prematurity, and neonatal morality did not differ significantly 
between the groups. However, the mean initial hemoglobin (17.4±2.5 compared with 16.3±2.3 g/dL, 
P=.001) and hematocrit (51.3±7.3 compared with 47.4±7.3, P=.001) was significantly higher in the 
delayed group. In the delayed clamp group, 11.1% (11/99) of neonates had intraventricular 
hemorrhage compared with 19.8% (20/101) in the immediate clamp group 
(P=.09).CONCLUSIONDelayed cord clamping for 30 seconds did not decrease the need for blood 
transfusion among preterm neonates.CLINICAL TRIAL REGISTRATIONClinicalTrials.gov, 
www.clinicaltrials.gov, NCT00579839. 
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Abstract:Sixty term infants delivered vaginally were assigned randomly to one of the two 
management groups; early cord clamping (ECC) or delayed cord clamping (DCC). Six months after 
delivery, the children in both groups were called back for follow-up. Blood samples were obtained 
for measuring haemoglobin (Hb), haematocrit (Hct), mean corpuscular volume (MCV), mean 
corpuscular haemoglobin (MCH), serum iron (SI), transferrin saturation (TS) and serum ferritin (SF) 
levels. The mean Hb, HCT, SI and TS at 6 months were significantly higher in the DCC group (95% 
confidence interval (CI); p<0.001, p<0.001, p<0.024 and p<0.009). The mean SF at 6 months was also 
higher in the DCC group but it was not significant (p<0.071). Polycythaemia, jaundice and other 
undesirable side-effects of DCC were not seen. 
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Abstract:BACKGROUNDClamping and cutting of the umbilical cord is the most prevalent of all 
operations, but the optimal timing of cord clamping is controversial, with different timings offering 
advantages and disadvantages. This study, for the first time, compares the influence of early and late 
cord clamping in correlation with oxidative stress and inflammation signaling, Because cord clamping 
timing may have a significant influence on placenta-to-infant blood transfer, thereby modifying 
oxygenation of maternal and fetal tissues, and on the transfer of inflammatory mediators 
throughout the placenta.METHODSSixty-four pregnant subjects were selected at the Gynecology 
and Obstetrics Services Department of the Clinico San Cecilio Hospital, Granada, Spain, based on 
disease-free women who experienced a normal course of pregnancy and a spontaneous, vaginal, 
single delivery. Half of the subjects had deliveries with early-clamped newborn infants (at 10 s), and 
the other half had late-clamped deliveries (at 2 min).RESULTSErythrocyte catalase activity was 
significantly greater in the late-clamped group than in the early-clamped group (P < .01 for the 
umbilical vein and P < .001 for the artery). The values for superoxide dismutase, total antioxidant 
status, and soluble tumor necrosis factor receptor II were all significantly higher in the late-clamped 
group compared with the early-clamped group (P < .01, P < .001, and P < .001, 
respectively).CONCLUSIONSThe results suggest a beneficial effect of late cord clamping, produced by 
an increase in antioxidant capacity and moderation of the inflammatory-mediated effects induced 
during delivery of term neonates. 
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78. Timing of cord clamping in very preterm infants: more evidence is needed. 
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Abstract:In December 2012, the American College of Obstetricians and Gynecologists published a 
Committee Opinion entitled "Timing of umbilical cord clamping after birth." It stated that "evidence 
exists to support delayed cord clamping in preterm infants, when feasible. The single most important 
benefit for preterm infants is the possibility for a nearly 50% reduction in IVH." However, the 
Committee Opinion added that the ideal timing of umbilical cord clamping has yet to be determined 
and recommended that large clinical trials be conducted in the most preterm infants. Published 
randomized controlled trials include <200 infants of 2000 additional very preterm infants. Current 
recommendations may need to change when these results become available. Greater international 
collaboration could accelerate resolution of whether this promising intervention will improve 
disability-free survival in about 1 million infants who will be born very preterm globally each year. 
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Abstract:OBJECTIVE:: To investigate the effects of interventions promoting placental transfusion at 
delivery (delayed cord clamping or umbilical cord milking) compared with early cord clamping on 
outcomes among premature neonates of less than 32 weeks of gestation. DATA SOURCES:: A 
systematic search was conducted of PubMed, Embase, and ClinicalTrials.gov databases (January 
1965 to December 2013) for articles relating to placental transfusion strategies in very preterm 
neonates. METHODS OF STUDY SELECTION:: Literature searches returned 369 articles with 82 
considered in full. We only included data from studies with an average gestational age of less than 
32 weeks of gestation enrolled in randomized trials of enhanced placental-fetal transfusion 
interventions (delayed cord clamping or umbilical cord milking) compared with early cord clamping. 
TABULATION, INTEGRATION, AND RESULTS:: We identified 12 eligible studies describing a total of 
531 neonates with an average gestation of 28 weeks. Benefits of greater placental transfusion were 
decreased mortality (eight studies, risk ratio 0.42, 95% confidence interval [CI] 0.19-0.95, 3.4% 
compared with 9.3%, P=.04), lower incidence of blood transfusions (six studies, risk ratio 0.75, 95% 
CI 0.63-0.92, 49.3% compared with 66%, P<.01), and lower incidence of intraventricular hemorrhage 
(nine studies, risk ratio 0.62, 95% CI 0.43-0.91, 16.7% compared with 27.3%, P=.01). There was a 
weighted mean difference of-1.14 blood transfusions (six studies, 95% CI-2.01-0.27, P<.01) and a 
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3.24-mmHg increase in blood pressure at 4 hours of life (four studies, 95% CI 1.76-4.72, P<.01). No 
differences were observed between the groups across all available safety measures (5-minute Apgar 
scores, admission temperature, incidence of delivery room intubation, peak serum bilirubin levels). 
CONCLUSIONS:: Results of this meta-analysis suggest that enhanced placental transfusion (delayed 
umbilical cord clamping or umbilical cord milking) at birth provides better neonatal outcomes than 
does early cord clamping, most notably reductions in overall mortality, lower risk of intraventricular 
hemorrhage, and decreased blood transfusion incidence. The optimal umbilical cord clamping 
practice among neonates requiring immediate resuscitation remains uncertain. © 2014 by The 
American College of Obstetricians and Gynecologists. 
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Abstract:BACKGROUNDDelayed cord clamping allows for the passage of blood from the placenta to 
the baby and reduces the risk of iron deficiency in infancy. To hold the infant for more than 1 min at 
the level of the vagina (as is presently recommended), on the assumption that gravity affects the 
volume of placental transfusion, is cumbersome, might result in low compliance, and interferes with 
immediate contact of the infant with the mother. We aimed to assess whether gravity affects the 
volume of placental transfusionMETHODSWe did a multicentre non-inferiority trial at three 
university-affiliated hospitals in Argentina. We obtained informed consent from healthy mothers 
with normal term pregnancies admitted early in labour. Vigorous babies born vaginally were 
randomly assigned in a 1:1 ratio by computer-generated blocks and sequentially numbered sealed 
opaque envelopes to be held for 2 min before clamping the umbilical cord, at the level of the vagina 
(introitus group) or on the mother's abdomen or chest (abdomen group). Newborn babies were 
weighed immediately after birth and after cord clamping. The primary outcome was the difference 
in weight (as a proxy of placental transfusion volume). The prespecified non-inferiority margin was 
18 g (20%). We used t test and χ(2) test for group comparison, and used a multivariable linear 
regression analysis to control for covariables. This trial is registered with ClinicalTrials.gov, number 
NCT01497353.FINDINGSBetween Aug 1, 2011, and Aug 31, 2012, we allocated 274 newborn babies 
to the introitus group and 272 to the abdomen group. 77 newborn babies in the introitus group and 
78 in the abdomen group were ineligible after randomisation (eg, caesarean section, forceps 
delivery, short umbilical cord or nuchal cord). Mean weight change was 56 g (SD 47, 95% CI 50-63) 
for 197 babies in the introitus group compared with 53 g (45, 46-59) for 194 babies in the abdomen 
group, supporting non-inferiority of the two approaches (difference 3 g, 95% CI -5.8 to 12.8; p=0.45). 
We did not note any serious adverse events during the study.INTERPRETATIONPosition of the 
newborn baby before cord clamping does not seem to affect volume of placental transfusion. 
Mothers could safely be allowed to hold their baby on their abdomen or chest. This change in 
practice might increase obstetric compliance with the procedure, enhance maternal-infant bonding, 
and decrease iron deficiency in infancy.FUNDINGFoundation for Maternal and Child Health 
(FUNDASAMIN). 
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12 months: a randomized clinical trial. 
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Abstract:IMPORTANCEPrevention of iron deficiency in infancy may promote neurodevelopment. 
Delayed cord clamping (DCC) can prevent iron deficiency during the first 6 months of life. However, 
no data are available on long-term effects on infant outcomes in relation to time for umbilical cord 
clamping.OBJECTIVETo investigate effects of DCC, as compared with early cord clamping (ECC), on 
infant iron status and neurodevelopment at age 12 months in a European setting.DESIGN, SETTING, 
AND PARTICIPANTSRandomized clinical trial of 382 full-term infants born after a low-risk pregnancy 
at a Swedish county hospital. Follow-up at 12 months included evaluation of iron status (ferritin 
level, transferrin saturation, transferrin receptor level, reticulocyte hemoglobin level, and mean cell 
volume) and parental assessment of neurodevelopment by the Ages and Stages Questionnaire, 
second edition (ASQ).INTERVENTIONSInfants were randomized to DCC (≥180 seconds after delivery) 
or ECC (≤10 seconds after delivery).MAIN OUTCOMES AND MEASURESThe main outcome was iron 
status at age 12 months; the secondary outcome was ASQ score.RESULTSIn total, 347 of 382 infants 
(90.8%) were assessed. The DCC and ECC groups did not differ in iron status (mean ferritin level, 35.4 
vs 33.6 ng/mL, respectively; P = .40) or neurodevelopment (mean ASQ total score, 229.6 vs 233.1, 
respectively; P = .42) at age 12 months. Predictors of ferritin levels were infant sex and ferritin in 
umbilical cord blood. Predictors of ASQ score were infant sex and breastfeeding within 1 hour after 
birth. For both outcomes, being a boy was associated with lower results. Interaction analysis showed 
that DCC was associated with an ASQ score 5 points higher among boys (mean [SD] score, 229 [43] 
for DCC vs 224 [39] for ECC) but 12 points lower among girls (mean [SD] score, 230 [39] for DCC vs 
242 [36] for ECC), out of a maximum of 300 points (P = .04 for the interaction term).CONCLUSIONS 
AND RELEVANCEDelayed cord clamping did not affect iron status or neurodevelopment at age 12 
months in a selected population of healthy term-born infants. However, it may not be possible to 
demonstrate minor effects on neurodevelopment with the size of the study population and the 
chosen method for assessment. The current data indicate that sex may influence the effects on 
infant development after DCC in different directions. The magnitude and biological reason for this 
finding remain to be investigated. TRIAL REGISTRATION clinicaltrials.gov Identifier: NCT01245296. 
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82. Effects of placental transfusion in extremely low birthweight   infants: meta-analysis of long- 
and short-term outcomes. 
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Abstract:BACKGROUNDRisks and benefits of increasing placental transfusion in extremely preterm 
infants (extremely low birthweight [ELBW], <1000 g) are ill defined. We performed a meta-analysis 
to compare long- and short-term outcomes of ELBW infants in trials of enhanced placental 
transfusion regimens.STUDY DESIGN AND METHODSWe conducted a meta-analysis of randomized 
controlled trials (RCTs) of delayed umbilical cord clamping or umbilical cord milking in compliance 
with PRISMA and Cochrane Collaborative guidelines for systematic reviews. We searched multiple 
databases for medical literature up to December 2012. Inclusion criteria were preterm infants less 
than 30 weeks and less than 1000 g birthweight, randomly assigned to enhanced placental 
transfusion (either delayed cord clamping or cord milking) versus immediate cord clamping. The 
primary outcome was standardized neurodevelopmental outcome at 18 to 24 months corrected age 
using a standardized scale. Several short-term outcomes were also evaluated as secondary 
variables.RESULTSWe found 19 studies of which 10 studies could be included (n = 199). Three 
reported neurodevelopmental outcomes, none of which showed significant rates of disability. Two 
reported these at 18 to 24 months (n = 42) but used different scales preventing pooling. Short-term 
benefits of enhanced placental strategies included better blood pressure and hemoglobin on 
admission, along with reduced blood transfusions, a trend to reduced intraventricular hemorrhage, 
and episodes of late-onset sepsis.CONCLUSIONSStrategies to enhance placental transfusion may 
improve short-term outcomes of ELBW infants. However, paucity of data on neurodevelopmental 
outcomes and safety concerns tempers enthusiasm for these interventions. Appropriately designed 
RCTs to assess short-term and longterm outcomes are needed in ELBW infants. 
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83. Comparison between the efficacy of early and delayed umbilical cord clamping in preterm 
infants 

Author(s): Malik A.U.; Shahnawaz K.; Riaz A. 

Source: Pakistan Journal of Medical and Health Sciences; 2013; vol. 7 (no. 4); p. 992-995 

Publication Date: 2013 

Publication Type(s): Article 

Abstract:Aim: To compare the efficacy of early and delayed umbilical cord clamping in preterm 
infants. Study design: Randomized control trial. Setting: Department of Pediatric Medicine, and 
Labour Room, Services Hospital, Lahore. Duration of study: From 08-01-2009 to 07-07-2009. 
Methods: Total 80 cases were selected (40 cases of early cord clamping and 40 cases of delayed cord 
clamping. Umbilical cord was clamped at 30 second of the birth of babies in group-A and at 120 
seconds of the birth of baby in group-B. Results: Regarding sex distribution of babies, there were 20 
males (50%) and 20 females (50%) in group-A, while 13 males (32.5%) and 27 females (67.5%) in 
group-B. Mean SD+/- gestational age in group-A was 34.3+/-1.6 weeks while in group-B it was 
34.8+/-1.6. The difference between the gestational age of both groups was found to be statistically 
non-significant (p=0.131). Similarly mean SD+/- hematocrit in group-A and group-B was 34.2+/-2.4 
and 45.7+/-4.2 respectively. The difference between the mean hematocrit of both groups was 
statistically significant (p<0.001). In group-A normal hematocrit (43.6+/-7.2) was observed in 6 cases 
(15%) and in group-B normal hematocrit was observed in 34 cases (85%). Low hematocrit was found 
in 34 cases (85%) and 2 cases (5%) in group-A and group-B respectively. High hematocrit 
(polycythemia) was found in 4 cases (10%) of group-B only. Conclusion: Delayed cord clamping is 
more effective than early cord clamping regarding preservation of normal hematocrit in preterm 
infants. 
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84. Effect of timing of umbilical cord clamping of term infants on maternal and neonatal 
outcomes. 
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Abstract:BACKGROUNDPolicies for timing of cord clamping vary, with early cord clamping generally 
carried out in the first 60 seconds after birth, whereas later cord clamping usually involves clamping 
the umbilical cord more than one minute after the birth or when cord pulsation has ceased. The 
benefits and potential harms of each policy are debated.OBJECTIVESTo determine the effects of 
early cord clamping compared with late cord clamping after birth on maternal and neonatal 
outcomesSEARCH METHODSWe searched the Cochrane Pregnancy and Childbirth Group's Trials 
Register (13 February 2013).SELECTION CRITERIARandomised controlled trials comparing early and 
late cord clamping.DATA COLLECTION AND ANALYSISTwo review authors independently assessed 
trial eligibility and quality and extracted data.MAIN RESULTSWe included 15 trials involving a total of 
3911 women and infant pairs. We judged the trials to have an overall moderate risk of bias. 
Maternal outcomes: No studies in this review reported on maternal death or on severe maternal 
morbidity. There were no significant differences between early versus late cord clamping groups for 
the primary outcome of severe postpartum haemorrhage (risk ratio (RR) 1.04, 95% confidence 
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interval (CI) 0.65 to 1.65; five trials with data for 2066 women with a late clamping event rate (LCER) 
of ~3.5%, I(2) 0%) or for postpartum haemorrhage of 500 mL or more (RR 1.17 95% CI 0.94 to 1.44; 
five trials, 2260 women with a LCER of ~12%, I(2) 0%). There were no significant differences between 
subgroups depending on the use of uterotonic drugs. Mean blood loss was reported in only two 
trials with data for 1345 women, with no significant differences seen between groups; or for 
maternal haemoglobin values (mean difference (MD) -0.12 g/dL; 95% CI -0.30 to 0.06, I(2) 0%) at 24 
to 72 hours after the birth in three trials. Neonatal outcomes: There were no significant differences 
between early and late clamping for the primary outcome of neonatal mortality (RR 0.37, 95% CI 
0.04 to 3.41, two trials, 381 infants with a LCER of ~1%), or for most other neonatal morbidity 
outcomes, such as Apgar score less than seven at five minutes or admission to the special care 
nursery or neonatal intensive care unit. Mean birthweight was significantly higher in the late, 
compared with early, cord clamping (101 g increase 95% CI 45 to 157, random-effects model, 12 
trials, 3139 infants, I(2) 62%). Fewer infants in the early cord clamping group required phototherapy 
for jaundice than in the late cord clamping group (RR 0.62, 95% CI 0.41 to 0.96, data from seven 
trials, 2324 infants with a LCER of 4.36%, I(2) 0%). Haemoglobin concentration in infants at 24 to 48 
hours was significantly lower in the early cord clamping group (MD -1.49 g/dL, 95% CI -1.78 to -1.21; 
884 infants, I(2) 59%). This difference in haemoglobin concentration was not seen at subsequent 
assessments. However, improvement in iron stores appeared to persist, with infants in the early 
cord clamping over twice as likely to be iron deficient at three to six months compared with infants 
whose cord clamping was delayed (RR 2.65 95% CI 1.04 to 6.73, five trials, 1152 infants, I(2) 82%). In 
the only trial to report longer-term neurodevelopmental outcomes so far, no overall differences 
between early and late clamping were seen for Ages and Stages Questionnaire scores.AUTHORS' 
CONCLUSIONSA more liberal approach to delaying clamping of the umbilical cord in healthy term 
infants appears to be warranted, particularly in light of growing evidence that delayed cord clamping 
increases early haemoglobin concentrations and iron stores in infants. Delayed cord clamping is 
likely to be beneficial as long as access to treatment for jaundice requiring phototherapy is available. 
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85. Effects of delayed compared with early umbilical cord clamping on maternal postpartum 
hemorrhage and cord blood gas sampling: A randomized trial 
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Publication Date: May 2013 
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PubMedID: 22913332 

Available  at Acta obstetricia et gynecologica Scandinavica -  from Wiley Online Library Science , 
Technology and Medicine Collection 2017  

Abstract:Objective. To investigate the effect of delayed cord clamping (DCC) compared with early 
cord clamping (ECC) on maternal postpartum hemorrhage (PPH) and umbilical cord blood gas 
sampling. Design. Secondary analysis of a parallel-group, single-center, randomized controlled trial. 
Setting. Swedish county hospital. Population. 382 term deliveries after a low-risk pregnancy. 
Methods. Deliveries were randomized to DCC (>=180 seconds, n = 193) or ECC (<=10 seconds, n = 
189). Maternal blood loss was estimated by the midwife. Samples for blood gas analysis were taken 
from one umbilical artery and the umbilical vein, from the pulsating unclamped cord in the DCC 
group and from the double-clamped cord in the ECC group. Samples were classified as valid when 
the arterial-venous difference was -0.02 or less for pH and 0.5 kPa or more for pCO2. Main outcome 
measures. PPH and proportion of valid blood gas samples. Results. The differences between the DCC 
and ECC groups with regard to PPH (1.2%, p = 0.8) and severe PPH (-2.7%, p = 0.3) were small and 
non-significant. The proportion of valid blood gas samples was similar between the DCC (67%, n = 
130) and ECC (74%, n = 139) groups, with 6% (95% confidence interval: -4%-16%, p = 0.2) fewer valid 
samples after DCC. Conclusions. Delayed cord clamping, compared with early, did not have a 
significant effect on maternal postpartum hemorrhage or on the proportion of valid blood gas 
samples. We conclude that delayed cord clamping is a feasible method from an obstetric 
perspective. © 2012 The Authors Acta Obstetricia et Gynecologica Scandinavica© 2012 Nordic 
Federation of Societies of Obstetrics and Gynecology. 
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randomised trial 
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Source: Acta Paediatrica, International Journal of Paediatrics; May 2013; vol. 102 (no. 5); p. 525-531 

Publication Date: May 2013 

Publication Type(s): Article 

PubMedID: 23336628 
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Abstract:Aim To investigate the effect that delayed and early umbilical cord clamping have on 
neurodevelopment, immunoglobulin G (IgG) and symptoms of infection during the first 4 months of 
life. Methods Full-term infants (n = 382) were randomised to delayed (>=180 sec) or early cord 
clamping (<=10 sec). The Ages and Stages Questionnaire (ASQ) was used to assess 
neurodevelopment at 4 months. Immunoglobulin G was measured at birth, 2-3 days and 4 months. 
Parents recorded any symptoms indicating infection during the first 4 months of life. Results The 
total scores from the ASQ did not differ between groups. However, the delayed cord clamping (DCC) 
group had a higher mean (SD) score in the problem-solving domain [55.3 (7.2) vs. 53.5 (8.2), p = 
0.03] at 4 months and a lower mean (SD) score in the personal-social domain [49.5 (9.3) vs. 51.8 
(8.1), p = 0.01]. The IgG level was higher in the DCC group at 2-3 days (11.7 vs. 11.0 g/L, p = 0.004), 
but did not differ between the groups at 4 months. Symptoms of infection were comparable 
between the groups. Conclusion Delayed cord clamping did not affect overall neurodevelopment or 
symptoms of infection up to 4 months of age, but may have an impact on specific 
neurodevelopmental domains. © 2013 Foundation Acta Paediatrica. 
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Neurology)  

Abstract:PURPOSE OF REVIEW: A brief delay in clamping the umbilical cord after birth offers health 
benefits to the newborn, with no adverse effects to the mother or her infant. Yet, in most obstetric 
practice, the cord is clamped soon after birth. A summary of the current evidence on delayed cord 
clamping and some reasons for the disconnect between the evidence and practice are discussed 
here, along with the recommendations from professional organizations and societies about this 
practice. RECENT FINDINGS: In term infants, umbilical cord clamping between 30 and 180 s after 
birth results in higher concentrations of hemoglobin and hematocrit during the neonatal period, and 
increased serum ferritin levels and a lower incidence of iron-deficiency anemia at 4-6 months of age. 
These are important benefits for children in low and middle income countries where iron-deficiency 
anemia is highly prevalent. In preterm infants, delayed cord clamping for at least 30 s increases the 
concentrations of hemoglobin and hematocrit, improves mean systemic blood pressure, urine 
output, and cardiac function, and decreases the need for vasopressors and blood transfusions during 
the neonatal period. It also decreases the prevalence of necrotizing enterocolitis, sepsis, and 
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intraventricular hemorrhage (all grades). Milking of the unclamped umbilical cord toward the infant 
soon after birth also has similar beneficial effects. In some studies, more infants in the delayed cord 
clamping groups required phototherapy for jaundice. SUMMARY: Many professional organizations, 
societies, and experts recommend at least a 30-s delay before clamping the umbilical cord, especially 
after preterm births. The value of this practice for term births in resource-rich settings has not been 
evaluated. © 2013 Wolters Kluwer Health  Lippincott Williams & Wilkins. 

Database: EMBASE 

 

88. A randomized controlled trial on delayed cord clamping and iron status at 3-5 months in term 
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Abstract:Background: Delayed umbilical cord clamping (DCC) for two to three minutes after birth, 
results in substantial transfusion of blood from the placenta to the newborn, thus likely to improve 
iron status within the first months of life. However, optimal infant position during DCC in relation to 
mother's pelvis has not yet been determined and this maneuver has been suggested to have 
substantial risk of neonatal jaundice and cardiopulmonary compromise. Objective: To study the 
effect of DCC with the infant held at the level of mother's pelvis, compared to early cord clamping 
on: a) iron status at 3-5 months of age (primary outcome), b) hemoglobin and iron status in 
immediate postnatal period, and c) potential hazards on neonatal outcome. Methods: This 
randomized controlled trial was conducted on mother-infant pairs born at term by normal vaginal 
delivery following uncomplicated low risk pregnancies. Neonates were randomized to early cord 
clamping, done immediately after birth (<=15 seconds) and DCC (3 minutes after birth), starting from 
the time of shoulder delivery, with the baby held at the level of mother's pelvis. Both groups were 
evaluated for hematological parameters mainly, transferrin saturation and serum ferritin at 24 hours 
and then at 3-5 months postnatally. Results: A total of 180 mother-infants pairs were included; with 
90 subjects in each group. At 3-5 months old, infants with DCC had significantly higher serum ferritin 
(430 vs. 228 ug/L, p < 0.001). Although hemoglobin (Hb) concentration did not differ between 
groups, DCC group had fewer cases with diagnosed with low serum ferritin (p < 0.001). At 24 hours 
postnatally, infants with DCC had significantly higher Hb (19.6 vs. 16.8 g/dl, p < 0.001) and 
hematocrit values (55.8 vs. 51.4%, p < 0.001) compared to early cord clamping group. None of the 
cases, in either group had respiratory distress or polycythemia in the immediate postnatal period 
with no significant difference in mean serum bilirubin level on comparing both groups. Conclusion: 
with the baby held at the level of mother's pelvis, DCC resulted in increased ferritin concentrations 
and reduced the prevalence of iron deficiency at 3-5 months of age, without demonstrable adverse 
neonatal effects. © 2012-IOS Press and the authors. All rights reserved. 
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Abstract:OBJECTIVETo describe the implementation and outcomes of delayed cord clamping (DCC) 
in preterm babies.STUDY DESIGNFollowing staff orientation, a policy of DCC for 45 seconds was 
instituted for all eligible babies born between 28 and 32 weeks' gestational age, and later to all those 
younger than 33 weeks.RESULTSOf 480 babies, 349 (73%) were eligible for DCC. Of these, 236 (68%) 
received DCC. Monthly compliance rates to DCC protocol in eligible babies ranged from 18% to 93%. 
There was no significant difference in demographic measures or rates of delivery room ventilation 
between eligible babies who did or did not receive DCC. Delayed cord clamping was associated with 
less hypothermia, higher initial hemoglobin levels, and less necrotizing enterocolitis, with a trend 
toward lower 1-minute Apgar scores and less blood pressure support.CONCLUSIONSThe DCC 
protocol is feasible in preterm babies with reinforcement and education. It appears practical, safe, 
and applicable, and has minimal impact on immediate neonatal transition, with possible early 
neonatal benefits. 
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Abstract:OBJECTIVETo determine if timing of cord clamping affects blood flow in the upper body, as 
measured by flow in the superior vena cava (SVC).DESIGNObservational study.SETTINGNeonatal 
Unit, Middlemore Hospital, Auckland, New Zealand.PATIENTS30 preterm infants <30 weeks' 
gestational age.INTERVENTIONCord clamping was immediate in 17 infants and delayed by 30-45 s in 
13.RESULTSInfants in the two groups did not differ significantly in terms of gestational age, gender 
or use of antenatal steroids. Median flow in the SVC in the first 24 h was significantly higher in the 
group with delayed clamping (median 91 ml/kg/min; IQR 81-101) compared with 52 ml/kg/min (IQR 
42-100) in the immediate clamping group (p=0.028). Fewer infants in the delayed group had low 
flow (1 compared with 9; p=0.017). All three infants with intraventricular haemorrhage (IVH) (of any 
grade) had low flow.CONCLUSIONSBlood flow in the SVC was higher in infants where delayed cord 
clamping was performed. The relationship of IVH, low flow and timing of cord clamping requires 
further study. 
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Author(s): Rabe, Heike; Diaz-Rossello, Jose Luis; Duley, Lelia; Dowswell, Therese 

Source: The Cochrane database of systematic reviews; Aug 2012 (no. 8); p. CD003248 

Publication Date: Aug 2012 

Publication Type(s): Meta-analysis Journal Article Review 

PubMedID: 22895933 
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Abstract:BACKGROUNDOptimal timing for clamping the umbilical cord at preterm birth is unclear. 
Early clamping allows for immediate transfer of the infant to the neonatologist. Delaying clamping 
allows blood flow between the placenta, the umbilical cord and the baby to continue. The blood 
which transfers to the baby between birth and cord clamping is called placental transfusion. 
Placental transfusion may improve circulating volume at birth, which may in turn improve outcome 
for preterm infants.OBJECTIVESTo assess the short- and long-term effects of early rather than 
delaying clamping or milking of the umbilical cord for infants born at less than 37 completed weeks' 
gestation, and their mothers.SEARCH METHODSWe searched the Cochrane Pregnancy and Childbirth 
Group Trials Register (31 May 2011). We updated this search on 26 June 2012 and added the results 
to the awaiting classification section.SELECTION CRITERIARandomised controlled trials comparing 
early with delayed clamping of the umbilical cord and other strategies to influence placental 
transfusion for births before 37 completed weeks' gestation.DATA COLLECTION AND ANALYSISThree 
review authors assessed eligibility and trial quality.MAIN RESULTSFifteen studies (738 infants) were 
eligible for inclusion. Participants were between 24 and 36 weeks' gestation at birth. The maximum 
delay in cord clamping was 180 seconds. Delaying cord clamping was associated with fewer infants 
requiring transfusions for anaemia (seven trials, 392 infants; risk ratio (RR) 0.61, 95% confidence 
interval (CI) 0.46 to 0.81), less intraventricular haemorrhage (ultrasound diagnosis all grades) 10 
trials, 539 infants (RR 0.59, 95% CI 0.41 to 0.85) and lower risk for necrotising enterocolitis (five 
trials, 241 infants, RR 0.62, 95% CI 0.43 to 0.90) compared with immediate clamping. However, the 
peak bilirubin concentration was higher for infants allocated to delayed cord clamping compared 
with immediate clamping (seven trials, 320 infants, mean difference 15.01 mmol/L, 95% CI 5.62 to 
24.40). For most other outcomes (including the primary outcomes infant death, severe (grade three 
to four) intraventricular haemorrhage and periventricular leukomalacia) there were no clear 
differences identified between groups; but for many there was incomplete reporting and wide CIs. 
Outcome after discharge from hospital was reported for one small study; there were no significant 
differences between the groups in mean Bayley II scores at age seven months (corrected for 
gestation at birth (58 children)).No studies reported outcomes for the women.AUTHORS' 
CONCLUSIONSProviding additional placental blood to the preterm baby by either delaying cord 
clamping for 30 to 120 seconds, rather than early clamping, seems to be associated with less need 
for transfusion, better circulatory stability, less intraventricular haemorrhage (all grades) and lower 
risk for necrotising enterocolitis. However, there were insufficient data for reliable conclusions about 
the comparative effects on any of the primary outcomes for this review. 
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Abstract:OBJECTIVEDelayed umbilical cord clamping is reported to increase neonatal blood volume. 
We estimated the clinical outcomes in premature neonates who had delayed umbilical cord 
clamping compared with a similar group who had early umbilical cord clamping.METHODSThis was a 
before-after investigation comparing early umbilical cord clamping with delayed umbilical cord 
clamping (45 seconds) in two groups of singleton neonates, very low birth weight (VLBW) (401-1,500 
g) and low birth weight (LBW) (greater than 1,500 g but less than 35 weeks gestation). Neonates 
were excluded from delayed umbilical cord clamping if they needed immediate major resuscitation. 
Primary outcomes were provision of delivery room resuscitation, hematocrit, red cell transfusions, 
and the principle Vermont Oxford Network outcomes.RESULTSIn VLBW neonates (77 delayed 
umbilical cord clamping, birth weight [mean±standard deviation] 1,099±266 g; 77 early umbilical 
cord clamping 1,058±289 g), delayed umbilical cord clamping was associated with less delivery room 
resuscitation, higher Apgar scores at 1 minute, and higher hematocrit. Delayed umbilical cord 
clamping was not associated with significant differences in the overall transfusion rate, peak 
bilirubin, any of the principle Vermont Oxford Network outcomes, or mortality. In LBW neonates 
(172 delayed umbilical cord clamping, birth weight [mean±standard deviation] 2,159±384 g; 172 
early umbilical cord clamping 2,203±447 g), delayed umbilical cord clamping was associated with 
higher hematocrit and was not associated with a change in delivery room resuscitation or Apgar 
scores or with changes in the transfusion rate or peak bilirubin. Regression analysis showed 
increasing gestational age and birth weight and delayed umbilical cord clamping were the best 
predictors of higher hematocrit and less delivery room resuscitation.CONCLUSIONDelayed umbilical 
cord clamping can safely be performed in singleton premature neonates and is associated with a 
higher hematocrit, less delivery room resuscitation, and no significant changes in neonatal 
morbidities.LEVEL OF EVIDENCEII. 
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Abstract:The optimal timing for cord clamping, early versus delayed, in the third stage of labour is a 
controversial subject. Issues surrounding the timing of cord clamping include gestational age and 
maternal and neonatal considerations. Delayed cord clamping (DCC) has been shown to increase 
placental transfusion, leading to an increase in neonatal blood volume at birth of approximately 
30%. In the term infant, although this may result in an increase in iron stores, thereby decreasing the 
risk of anemia, it may adversely increase the risk of jaundice and the need for phototherapy. In the 
preterm infant, DCC (or even milking of the cord) decreases the need for blood transfusions for 
anemia, the number of such transfusions, and the risks of intraventricular hemorrhage and late-
onset sepsis. Advantages of DCC also include a reduction in alloimmunization in Rh-negative women, 
although this advantage is theoretical and unproven. We searched multiple databases including 
PubMed Clinical Queries, Trip Database, Cochrane Systematic Reviews, and UpToDate, as well as 
published guidelines from the Society of Obstetricians and Gynaecologists of Canada, the American 
Congress of Obstetricians and Gynecologists, and the Royal College of Obstetricians and 
Gynaecologists. We preferentially selected systematic reviews and randomized controlled trials for 
this literature review. Overall, the available evidence appears to suggest that DCC is likely to result in 
better neonatal outcomes in both term and preterm infants, even in areas where neonatal iron 
deficiency anemia is rare. However, there is insufficient evidence to date to support a 
recommendation to delay cord clamping in non-vigorous infants requiring resuscitation. 
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Abstract:BACKGROUND AND OBJECTIVEDelayed cord clamping (DCC) has been advocated during 
preterm delivery to improve hemodynamic stability during the early neonatal period. The 
hemodynamic effects of DCC in premature infants after birth have not been previously examined. 
Our objective was to compare the hemodynamic differences between premature infants 
randomized to either DCC or immediate cord clamping (ICC).METHODSThis prospective study was 
conducted on a subset of infants who were enrolled in a randomized controlled trial to evaluate the 
effects of DCC versus ICC. Entry criteria included gestational ages of 24(0) to 31(6) weeks. Twins and 
infants of mothers with substance abuse were excluded. Serial Doppler studies were performed at 6 
± 2, 24 ± 4, 48 ± 6, and 108 ± 12 hours of life. Measurements included superior vena cava blood flow, 
right ventricle output, middle cerebral artery blood flow velocity (BFV), superior mesenteric artery 
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BFV, left ventricle shortening fraction, and presence of a persistent ductus 
arteriosus.RESULTSTwenty-five infants were enrolled in the DCC group and 26 in the ICC group. 
Gestational age, birth weight, and male gender were similar. Admission laboratory and clinical 
events were also similar. DCC resulted in significantly higher superior vena cava blood flow over the 
study period, as well as greater right ventricle output and right ventricular stroke volumes at 48 
hours. No differences were noted in middle cerebral artery BFV, mean superior mesenteric artery 
BFV, shortening fraction, or the incidence of a persistent ductus arteriosus.CONCLUSIONSDCC in 
premature infants is associated with potentially beneficial hemodynamic changes over the first days 
of life. 
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Abstract:OBJECTIVETo investigate the effects of delayed umbilical cord clamping, compared with 
early clamping, on infant iron status at 4 months of age in a European setting.DESIGNRandomised 
controlled trial.SETTINGSwedish county hospital.PARTICIPANTS400 full term infants born after a low 
risk pregnancy.INTERVENTIONInfants were randomised to delayed umbilical cord clamping (≥ 180 
seconds after delivery) or early clamping (≤ 10 seconds after delivery).MAIN OUTCOME 
MEASURESHaemoglobin and iron status at 4 months of age with the power estimate based on 
serum ferritin levels. Secondary outcomes included neonatal anaemia, early respiratory symptoms, 
polycythaemia, and need for phototherapy.RESULTSAt 4 months of age, infants showed no 
significant differences in haemoglobin concentration between the groups, but infants subjected to 
delayed cord clamping had 45% (95% confidence interval 23% to 71%) higher mean ferritin 
concentration (117 μg/L v 81 μg/L, P < 0.001) and a lower prevalence of iron deficiency (1 (0.6%) v 10 
(5.7%), P = 0.01, relative risk reduction 0.90; number needed to treat = 20 (17 to 67)). As for 
secondary outcomes, the delayed cord clamping group had lower prevalence of neonatal anaemia at 
2 days of age (2 (1.2%) v 10 (6.3%), P = 0.02, relative risk reduction 0.80, number needed to treat 20 
(15 to 111)). There were no significant differences between groups in postnatal respiratory 
symptoms, polycythaemia, or hyperbilirubinaemia requiring phototherapy.CONCLUSIONSDelayed 
cord clamping, compared with early clamping, resulted in improved iron status and reduced 
prevalence of iron deficiency at 4 months of age, and reduced prevalence of neonatal anaemia, 
without demonstrable adverse effects. As iron deficiency in infants even without anaemia has been 
associated with impaired development, delayed cord clamping seems to benefit full term infants 
even in regions with a relatively low prevalence of iron deficiency anaemia. Trial registration Clinical 
Trials NCT01245296. 
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Abstract:OBJECTIVEDelayed cord clamping (DCC) may be beneficial in very-preterm and very-low-
birth-weight infants.STUDY DESIGNThis study was a randomized unmasked controlled trial. It was 
performed at three centers of the NICHD (National Institute of Child Health and Human 
Development) Neonatal Research Network. DCC in very-preterm and very-low-birth-weight infants 
will result in an increase in hematocrit levels at 4 h of age. Infants with a gestational age of 24 to 28 
weeks were randomized to either early cord clamping (<10 s) or DCC (30 to 45 s). The primary 
outcome was venous hematocrit at 4 h of age. Secondary outcomes included delivery room 
management, selected neonatal morbidities and the need for blood transfusion during the infants' 
hospital stay.RESULTA total of 33 infants were randomized: 17 to the immediate cord clamping 
group (cord clamped at 7.9±5.2 s, mean±s.d.) and 16 to the DCC (cord clamped at 35.2±10.1 s) 
group. Hematocrit was higher in the DCC group (45±8% vs 40±5%, P<0.05). The frequency of events 
during delivery room resuscitation was almost identical between the two groups. There was no 
difference in the hourly mean arterial blood pressure during the first 12 h of life; there was a trend in 
the difference in the incidence of selected neonatal morbidities, hematocrit at 2, 4 and 6 weeks, as 
well as the need for transfusion, but none of the differences was statistically 
significant.CONCLUSIONA higher hematocrit is achieved by DCC in very-low-birth-weight infants, 
suggesting effective placental transfusion. 
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Abstract:OBJECTIVETo compare two strategies to enhance placento-fetal blood transfusion in 
preterm neonates before 33 weeks of gestation.METHODSWe recruited women at risk for singleton 
preterm deliveries. All delivered before 33 completed weeks of gestation. In this single-center trial, 
women were randomized to either standard treatment (clamping the cord for 30 seconds after 
delivery) or repeated (four times) milking of the cord toward the neonate. Exclusion criteria included 
inadequate time to obtain consent before delivery, known congenital abnormalities of the fetus, 
Rhesus sensitization, or fetal hydrops.RESULTSOf 58 neonates included the trial, 31 were 
randomized to cord clamping and 27 were randomized to repeated milking of the cord. Mean birth 
weight was 1,263±428 g in the clamping group and 1,235±468 g in the milking group, with mean 
gestational age of 29.2±2.3 weeks and 29.5±2.7 weeks, respectively. Mean hemoglobin values for 
each group at 1 hour after birth were 17.3 g/L for clamping and 17.5 g/L for milking (P=.71). There 
was no significant difference in number of neonates undergoing transfusion (clamping group, 15; 
milking group, 17; P=.40) or the median number of transfusions within the first 42 days of life 
(median [range]: clamping group 0 [0-7]; milking group 0 [0-20]; P=.76).CONCLUSIONMilking the 
cord four times achieved a similar amount of placento-fetal blood transfusion compared with 
delaying clamping the cord for 30 seconds.CLINICAL TRIAL REGISTRATIONNational Research Register 
UK, www.nihr.ac.uk/Pages/default.aspx, N0051177741.LEVEL OF EVIDENCEI. 
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Abstract:AIMTo evaluate the immunologic and infectious consequences of delayed versus 
immediate cord clamping in premature infants (<35 weeks) during the neonatal 
period.METHODSThis was a prospective, masked, randomized, controlled, single-center study. Prior 
to delivery 35 infants were randomly assigned to immediate cord clamping (ICC) at 5-10 s and 30 
infants to delayed cord clamping (DCC), at 30-45 s (14 and 15 infants in each group were <1500 g, 
respectively).RESULTSNeonatal characteristics of the ICC and DCC groups were comparable. There 
was no significant difference between the ICC and DCC groups in the complement or in the 
immunoglobulin levels. All were within the normal range for age. All infectious parameters (events 
of sepsis or "rule-out sepsis", days of antibiotic therapy, and number of antibiotic courses during 
hospitalization and infections within the first month of life in cases of earlier discharge) were 
comparable in both groups. Similar results were found in the subgroup of infants <1500 g. Gender 
analysis showed only modest differences.CONCLUSIONSDelayed compared to immediate cord 
clamping did not affect the immunologic or the infectious status of infants born at <35 weeks during 
the neonatal period. 
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Abstract:BACKGROUNDThe optimal timing of clamping the umbilical cord in preterm infants at birth 
is the subject of continuing debate.OBJECTIVETo investigate the effects of a brief delay in cord 
clamping on the outcome of babies born prematurely.METHODSA retrospective meta-analysis of 
randomised trials in preterm infants was conducted. Data were collected from published studies 
identified by a structured literature search in EMBASE, PubMed, CINAHL and the Cochrane Library. 
All infants born below 37 weeks gestation and enrolled into a randomised study of delayed cord 
clamping (30 s or more) versus immediate cord clamping (less than 20 s) after birth were included. 
Systematic search and analysis of the data were done according to the methodology of the Cochrane 
collaboration.RESULTSTen studies describing a total of 454 preterm infants were identified which 
met the inclusion and assessment criteria. Major benefits of the intervention were higher circulating 
blood volume during the first 24 h of life, less need for blood transfusions (p = 0.004) and less 
incidence of intraventricular hemorrhage (p = 0.002).CONCLUSIONSThe procedure of a delayed cord 
clamping time of at least 30 s is safe to use and does not compromise the preterm infant in the initial 
post-partum adaptation phase. 
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Abstract:Many recent studies have shown benefits of delayed cord clamping in the preterm 
infant.1,7,11,15 We postulated that similar beneficial effects might occur in near term and term 
infants. A retrospective review was conducted of infants delivered at Grace Hospital in Morganton, 
North Carolina, for the year 2006. Specifically we looked at the need for admission to the NICU for 
infants born by cesarean section as well as the incidence of the diagnosis of Transient Tachypnea of 
the Newborn (TTNB). Beginning April 1, 2007, a delay of 30 seconds in cord clamping was instituted 
for all infants unless they were depressed at birth. This was continued through March 31, 2008. 
There were 1046 deliveries in 2006. Of these deliveries, 298 were cesarean sections. Sixty-two 
infants required admission and care in our NICU. Twenty of these infants were admitted with a 
diagnosis of transient tachypnea of the newborn (TTNB). For the year from April 1, 2007, to March 
31, 2008, there were 1093 deliveries, of which 349 were cesarean sections. Forty-three infants 
required admission to the NICU. Eleven of these infants were admitted with a diagnosis of transient 
tachypnea of the newborn. This represents a forty-three percent decrease in the need for admission 
of infants delivered via cesarean section with delayed clamping of the cord, as well as a forty-five 
percent decrease in the presence of TTNB. This suggests a significant benefit from the practice of 
delayed cord clamping. A large double blind study would be wise and beneficial in evaluating 
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whether these data hold true. The financial and emotional benefit to families would be significant 
when extrapolated to the oyer 4 million deliveries nationwide. 
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Abstract:Objective: To compare the effect of early and late cord clamping (LCC) on neonatal 
hematocrit at 2 and 18h of life. Study Design: In this double-blind randomized trial, 64 healthy full-
term vaginally born neonates were randomly allocated to either early (30s) or late (3min) umbilical 
cord clamping. During the interval between delivery and cord clamping, the attendant held the 
neonate supine at the level of the introitus. Neonatal venous hematocrit was measured at 2 and 18h 
of life. Result: Neonatal hematocrit at 2h of life (61+/-4.9 vs 61.6+/-4.5%) and 18h of life (56.9+/-4.1 
vs 56.2+/-3.9%) was not significantly different between the two groups. This was also true for 
neonatal polycythemia (20 vs 23.5%). In the LCC group, placental residual blood volume (PRBV) was 
39.5% lower and estimated neonatal blood volume (ENBV) was 7.1% higher than that in the early 
cord clamping (ECC) group (P<0.001). Conclusion: Late cord clamping does not lead to a significant 
difference in the hematocrit level of the neonate or neonatal polycythemia, but is associated with a 
significant increase in ENBV and a significant decrease in PRBV. Further trials should examine the 
effect of delaying cord clamping for a longer period of time or changing the position that the 
neonate is held in to determine whether these variations result in more clinically significant results. 

Database: EMBASE 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=31437&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=0743-8346&volume=28&issue=8&spage=523
http://www.nature.com/jp/journal/v28/n8/pdf/jp200855a.pdf


104. Delayed umbilical cord clamping at birth has effects on arterial and venous blood gases and 
lactate concentrations. 

Author(s): Wiberg, N; Källén, K; Olofsson, P 

Source: BJOG : an international journal of obstetrics and gynaecology; May 2008; vol. 115 (no. 6); p. 
697-703 

Publication Date: May 2008 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 18410652 

Available  at BJOG : an international journal of obstetrics and gynaecology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2017  

Available  at BJOG : an international journal of obstetrics and gynaecology -  from Unpaywall  

Abstract:OBJECTIVETo estimate the influence of delayed umbilical cord clamping at birth on arterial 
and venous umbilical cord blood gases, bicarbonate (HCO3-), base excess (BE) and lactate in vigorous 
newborns.SETTINGUniversity hospital.DESIGNProspective observational.SAMPLEVaginally delivered 
term newborns.MATERIAL AND METHODSUmbilical cord arterial and venous blood was sampled 
repeatedly every 45 seconds (T(0)= time zero; T(45)= 45 seconds, T(90)= 90 seconds) until the cord 
pulsations spontaneously ceased in 66 vigorous singletons with cephalic vaginal delivery at 36-42 
weeks. Longitudinal comparisons were performed with the Wilcoxon signed-ranks matched pairs 
test. Mixed effect models were used to describe the shape of the regression curves.MAIN OUTCOME 
MEASURESLongitudinal changes of umbilical cord blood gases and lactate.RESULTSIn arterial cord 
blood, there were significant decreases of pH (7.24-7.21), HCO3- (18.9-18.1 mmol/l) and BE (-4.85 to 
-6.14 mmol/l), and significant increases of PaCO(2) (7.64-8.07 kPa), PO(2) (2.30-2.74 kPa) and lactate 
(5.3-5.9 mmol/l) from T(0) to T(90), with the most pronounced changes at T(0)-T(45). Similar changes 
occurred in venous blood pH (7.32-7.31), HCO3- (19.54-19.33 mmol/l), BE (-4.93 to -5.19 mmol/l), 
PaCO(2) (5.69-5.81 kPa) and lactate (5.0-5.3 mmol/l), although the changes were smaller and most 
pronounced at T(45)-T(90). No significant changes were observed in venous 
PO(2).CONCLUSIONPersistent cord pulsations and delayed cord clamping at birth result in 
significantly different measured values of cord blood acid-base parameters. 
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Abstract:BACKGROUNDMost neonates less than 1.0 kg birth weight need red blood cell (RBC) 
transfusions. Delayed clamping of the umbilical cord 1 minute after delivery transfuses the neonate 
with autologous placental blood to expand blood volume and provide 60 percent more RBCs than 
after immediate clamping. This study compared hematologic and clinical effects of delayed versus 
immediate cord clamping.STUDY DESIGN AND METHODSAfter parental consent, neonates not more 
than 36 weeks' gestation were randomly assigned to cord clamping immediately or at 1 minute after 
delivery. The primary endpoint was an increase in RBC volume/mass, per biotin labeling, after 
delayed clamping. Secondary endpoints were multiple clinical and laboratory comparisons over the 
first 28 days including Score for Neonatal Acute Physiology (SNAP).RESULTSProblems with delayed 
clamping techniques prevented study of neonates of less than 30 weeks' gestation, and 105 
neonates 30 to 36 weeks are reported. Circulating RBC volume/mass increased (p = 0.04) and weekly 
hematocrit (Hct) values were higher (p  or = 0.70). Apgar scores after birth and daily SNAP scores 
were not significantly different (p > or = 0.22). Requirements for mechanical ventilation with oxygen 
were similar. More (p = 0.03) neonates needed phototherapy after delayed clamping, but initial 
bilirubin levels and extent of phototherapy did not differ.CONCLUSIONSAlthough a 1-minute delay in 
cord clamping significantly increased RBC volume/mass and Hct, clinical benefits were modest. 
Clinically significant adverse effects were not detected. Consider a 1-minute delay in cord clamping 
to increase RBC volume/mass and RBC iron, for neonates 30 to 36 weeks' gestation, who do not 
need immediate resuscitation. 
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106. Early versus late cord clamping: Effects on peripheral blood flow and cardiac function in term 
infants 

Author(s): Zaramella P.; Freato F.; Milan A.; Chiandetti L.; Quaresima V.; Secchieri S.; Grisafi D. 

Source: Early Human Development; Mar 2008; vol. 84 (no. 3); p. 195-200 

Publication Date: Mar 2008 

Publication Type(s): Article 

PubMedID: 17513072 

Abstract:Background: In the debate on the best cord clamping time in newborn infants, we 
hypothesized that late cord clamping enables an increased volemia due to blood transfer to the 
newborn from the placenta. Aim: To assess whether clamping time can affect limb perfusion and 
heart hemodynamics in a group of 22 healthy term newborn infants. Study design: A case-control 
study. Subjects: Eleven early-clamped (at 30 s) vaginally-delivered newborn infants were compared 
with eleven late-clamped (at 4 min) newborns. Outcome measures: The two groups were studied 
using near-infrared spectroscopy and M-mode echocardiography. Results: Late cord clamping 
coincided with a higher hematocrit (median 62% versus 54%) and hemoglobin concentration 
(median 17.2 versus 15 g/dL), whilst there were no changes in bilirubin level. Echocardiography 
showed a larger end-diastolic left ventricle diameter (1.7 cm median value versus 1.5) coupled with 
unvaried shortening and ejection fraction values. There were no changes in calf blood flow, oxygen 
delivery, oxygen consumption or fractional oxygen extraction calculated from the NIRS 
measurements, or in foot perfusion index. Conclusions: Our results demonstrated that late cord 
clamping coincides with an increased placental transfusion, expressed by higher hematocrit and 
hemoglobin values, and larger left ventricle diameter at the end of the diastole, with no changes in 
peripheral perfusion or oxygen metabolism. © 2007 Elsevier Ireland Ltd. All rights reserved. 
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107. Delayed cord clamping in preterm infants delivered at 34 36 weeks' gestation: a randomised 
controlled trial. 

Author(s): Ultee, C A; van der Deure, J; Swart, J; Lasham, C; van Baar, A L 

Source: Archives of disease in childhood. Fetal and neonatal edition; Jan 2008; vol. 93 (no. 1); p. F20 

Publication Date: Jan 2008 

Publication Type(s): Randomized Controlled Trial Journal Article 

PubMedID: 17307809 

Available  at Archives of disease in childhood. Fetal and neonatal edition -  from BMJ Journals - NHS  

Abstract:BACKGROUNDEven mild iron deficiency and anaemia in infancy may be associated with 
cognitive deficits. A delay in clamping the cord improves haematocrit levels and results in greater 
vascular stability and less need for packed cell transfusions for anaemia in the first period after birth. 
Follow-up data on haemoglobin levels after the neonatal period were not available.OBJECTIVETo 
provide neonatal and follow-up data for the effects of early or delayed clamping of the 
cord.METHODS37 premature infants (gestational age 34 weeks, 0 days-36 weeks, 6 days) were 
randomly assigned to one of two groups in the first hour after birth, and at 10 weeks of age. In one 
group the umbilical cord was clamped within 30 seconds (mean (SD) 13.4 (5.6)) and in the other, it 
was clamped at 3 minutes after delivery. In the neonatal period blood glucose and haemoglobin 
levels were determined. At 10 weeks of age haemoglobin and ferritin levels were 
determined.RESULTSThe late cord-clamped group showed consistently higher haemoglobin levels 
than the early cord-clamped group, both at the age of 1 hour (mean (SD) 13.4 (1.9) mmol/l vs 11.1 
(1.7) mmol/l), and at 10 weeks (6.7 (0.75) mmol/l vs 6.0 (0.65) mmol/l). No relationship between 
delayed clamping of the umbilical cord and pathological jaundice or polycythaemia was 
found.CONCLUSIONImmediate clamping of the umbilical cord should be discouraged. 
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108. Delayed cord clamping and haemoglobin levels in infancy: a randomised controlled trial in 
term babies. 

Author(s): van Rheenen, Patrick; de Moor, Lette; Eschbach, Sanne; de Grooth, Hannah; Brabin, 
Bernard 

Source: Tropical medicine & international health : TM & IH; May 2007; vol. 12 (no. 5); p. 603-616 

Publication Date: May 2007 

Publication Type(s): Research Support, Non-u.s. Gov't Randomized Controlled Trial Journal Article 

PubMedID: 17445128 

Available  at Tropical medicine & international health : TM & IH -  from Wiley Online Library Science , 
Technology and Medicine Collection 2017  

Available  at Tropical medicine & international health : TM & IH -  from Unpaywall  

Abstract:OBJECTIVESThis study was carried out to assess whether delaying umbilical cord clamping 
is effective in improving the haematological status of term infants living in a malaria-endemic area, 
and whether this is associated with complications in infants and mothers.METHODSWe randomly 
assigned women delivering term babies in Mpongwe Mission Hospital, Zambia, to delayed cord 
clamping (DCC, n = 46) or immediate cord clamping (controls, n = 45) and followed their infants on a 
bi-monthly basis until the age of 6 months. We compared the haemoglobin (Hb) change from cord 
values and the proportion of anaemic infants. Secondary outcomes related to infant and maternal 
safety.RESULTSThroughout the observation period infant Hb levels in both groups declined, but 
more rapidly in controls than in the DCC group [difference in Hb change from baseline at 4 months 
1.1 g/dl, 95% confidence interval (CI) 0.2; 2.1]. By 6 months, this difference had disappeared (0.0 
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g/dl, 95% CI -0.9; 0.8). The odds ratio for iron deficiency anaemia in the DCC group at 4 months was 
0.3 (95% CI 0.1; 1.0), but no differences were found between the groups at 6 months. No adverse 
events were seen in infants and mothers.CONCLUSIONOur findings indicate that DCC could help 
improve the haematological status of term infants living in a malaria-endemic region at 4 months of 
age. However, the beneficial haematological effect disappeared by 6 months. This simple, free and 
safe delivery procedure might offer a strategy to reduce early infant anaemia risk, when other 
interventions are not yet feasible. 
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109. Immediate versus delayed umbilical cord clamping in premature neonates born < 35 weeks: a 
prospective, randomized, controlled study. 

Author(s): Kugelman, Amir; Borenstein-Levin, Liron; Riskin, Arieh; Chistyakov, Irena; Ohel, Gonen; 
Gonen, Ron; Bader, David 

Source: American journal of perinatology; May 2007; vol. 24 (no. 5); p. 307-315 

Publication Date: May 2007 

Publication Type(s): Randomized Controlled Trial Journal Article 

PubMedID: 17516307 

Available  at American journal of perinatology -  from Unpaywall  

Abstract:The purpose of this study was to test whether delayed versus immediate cord clamping 
would result in higher blood pressure (BP) and hematocrit (Hct), and to assess its clinical effects on 
the neonatal course in premature neonates (< 35 weeks). This was a prospective, masked, 
randomized, controlled study. Prior to delivery, 35 neonates were randomly assigned to immediate 
cord clamping (ICC) at 5 to 10 seconds, and a comparable group of 30 neonates were randomly 
assigned to delayed cord clamping (DCC) at 30 to 45 seconds. Intention-to-treat analyses revealed 
that the DCC group tended to have higher initial diastolic BP and higher Hct (especially in vaginally 
delivered neonates). Infants weighing  60%), but had a trend toward higher bilirubin levels with no 
differences in the phototherapy needs. DCC seems to be safe and may be beneficial when compared 
with ICC in premature neonates. However, the differences between the two methods were modest 
and the clinical relevance needs to be assessed further by larger studies and additional meta-analysis 
of randomized trials. 
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110. Late vs early clamping of the umbilical cord in full-term neonates: systematic review and 
meta-analysis of controlled trials. 

Author(s): Hutton, Eileen K; Hassan, Eman S 

Source: JAMA; Mar 2007; vol. 297 (no. 11); p. 1241-1252 

Publication Date: Mar 2007 

Publication Type(s): Research Support, Non-u.s. Gov't Meta-analysis Journal Article Review 

PubMedID: 17374818 

Available  at JAMA -  from Patricia Bowen Library & Knowledge Service West Middlesex University 
Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen Library and 
Knowledge Service West Middlesex university Hospital.  

Abstract:CONTEXTWith few exceptions, the umbilical cord of every newborn is clamped and cut at 
birth, yet the optimal timing for this intervention remains controversial.OBJECTIVETo compare the 
potential benefits and harms of late vs early cord clamping in term infants.DATA SOURCESSearch of 
6 electronic databases (on November 15, 2006, starting from the beginning of each): the Cochrane 
Pregnancy and Childbirth Group trials register, the Cochrane Neonatal Group trials register, the 
Cochrane library, MEDLINE, EMBASE, and CINHAL; hand search of secondary references in relevant 
studies; and contact of investigators about relevant published research.STUDY SELECTIONControlled 
trials comparing late vs early cord clamping following birth in infants born at 37 or more weeks' 
gestation.DATA EXTRACTIONTwo reviewers independently assessed eligibility and quality of trials 
and extracted data for outcomes of interest: infant hematologic status; iron status; and risk of 
adverse events such as jaundice, polycythemia, and respiratory distress.DATA SYNTHESISThe meta-
analysis included 15 controlled trials (1912 newborns). Late cord clamping was delayed for at least 2 
minutes (n = 1001 newborns), while early clamping in most trials (n = 911 newborns) was performed 
immediately after birth. Benefits over ages 2 to 6 months associated with late cord clamping include 
improved hematologic status measured as hematocrit (weighted mean difference [WMD], 3.70%; 
95% confidence interval [CI], 2.00%-5.40%); iron status as measured by ferritin concentration (WMD, 
17.89; 95% CI, 16.58-19.21) and stored iron (WMD, 19.90; 95% CI, 7.67-32.13); and a clinically 
important reduction in the risk of anemia (relative risk (RR), 0.53; 95% CI, 0.40-0.70). Neonates with 
late clamping were at increased risk of experiencing asymptomatic polycythemia (7 studies [403 
neonates]: RR, 3.82; 95% CI, 1.11-13.21; 2 high-quality studies only [281 infants]: RR, 3.91; 95% CI, 
1.00-15.36).CONCLUSIONSDelaying clamping of the umbilical cord in full-term neonates for a 
minimum of 2 minutes following birth is beneficial to the newborn, extending into infancy. Although 
there was an increase in polycythemia among infants in whom cord clamping was delayed, this 
condition appeared to be benign. 
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111. The influence of the timing of cord clamping on postnatal cerebral oxygenation in preterm 
neonates: a randomized, controlled trial. 

Author(s): Baenziger, Oskar; Stolkin, Florian; Keel, Mathias; von Siebenthal, Kurt; Fauchere, Jean-
Claude; Das Kundu, Seema; Dietz, Vera; Bucher, Hans-Ulrich; Wolf, Martin 

Source: Pediatrics; Mar 2007; vol. 119 (no. 3); p. 455-459 

Publication Date: Mar 2007 

Publication Type(s): Comparative Study Randomized Controlled Trial Journal Article 

PubMedID: 17332197 

Available  at Pediatrics -  from Patricia Bowen Library & Knowledge Service West Middlesex 
University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen Library 
and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVEOur goal was to investigate the effect of placentofetal transfusion on cerebral 
oxygenation in preterm infants by near-infrared spectroscopy.SUBJECTSA total of 39 preterm infants 
with a median gestational age of 30.4 weeks were randomly assigned to an experiment group (n = 
15) and a control group (n = 24).INTERVENTIONSThe delivery of the infants in the experiment group 
was immediately followed by maternal administration of syntocinon, the infant was placed 15 cm 
below the placenta, and cord clamping was delayed by 60 to 90 seconds. The infants in the control 
group were delivered conventionally. At the ages of 4 and 24 hours, cerebral hemoglobin 
concentrations, cerebral blood volume, and regional tissue oxygenation were measured by near-
infrared spectroscopy.RESULTSCerebral blood volume was not different between the 2 groups at the 
age of 4 hours (6.1 vs 5.8 mL/100 g of tissue) nor at the age of 24 hours (6.2 vs 6.2 mL/100 g of 
tissue). Mean regional tissue oxygenation of the experiment group was higher at the ages of 4 hours 
(69.9% vs 65.5%) and of 24 hours (71.3% vs 68.1%).CONCLUSIONDelayed clamping of the umbilical 
cord improves cerebral oxygenation in preterm infants in the first 24 hours. 
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112. The effect of timing of cord clamping on neonatal venous hematocrit values and clinical 
outcome at term: a randomized, controlled trial. 

Author(s): Ceriani Cernadas, José M; Carroli, Guillermo; Pellegrini, Liliana; Otaño, Lucas; Ferreira, 
Marina; Ricci, Carolina; Casas, Ofelia; Giordano, Daniel; Lardizábal, Jaime 

Source: Pediatrics; Apr 2006; vol. 117 (no. 4); p. e779 

Publication Date: Apr 2006 

Publication Type(s): Research Support, Non-u.s. Gov't Randomized Controlled Trial Multicenter 
Study Journal Article 

PubMedID: 16567393 

Available  at Pediatrics -  from Patricia Bowen Library & Knowledge Service West Middlesex 
University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen Library 
and Knowledge Service West Middlesex university Hospital.  

Abstract:BACKGROUNDThe umbilical cord is usually clamped immediately after birth. There is no 
sound evidence to support this approach, which might deprive the newborn of some benefits such 
as an increase in iron storage.OBJECTIVESWe sought to determine the effect of timing of cord 
clamping on neonatal venous hematocrit and clinical outcome in term newborns and maternal 
postpartum hemorrhage.METHODSThis was a randomized, controlled trial performed in 2 
obstetrical units in Argentina on neonates born at term without complications to mothers with 
uneventful pregnancies. After written parental consents were obtained, newborns were randomly 
assigned to cord clamping within the first 15 seconds (group 1), at 1 minute (group 2), or at 3 
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minutes (group 3) after birth. The infants' venous hematocrit value was measured 6 hours after 
birth.RESULTSTwo hundred seventy-six newborns were recruited. Mean venous hematocrit values at 
6 hours of life were 53.5% (group 1), 57.0% (group 2), and 59.4% (group 3). Statistical analyses were 
performed, and results were equivalent among groups because the hematocrit increase in neonates 
with late clamping was within the prespecified physiologic range. The prevalence of hematocrit at 
65% was similar in groups 1 and 2 (4.4% and 5.9%, respectively) but significantly higher in group 3 
(14.1%) versus group 1 (4.4%). There were no significant differences in other neonatal outcomes and 
in maternal postpartum hemorrhage.CONCLUSIONSDelayed cord clamping at birth increases 
neonatal mean venous hematocrit within a physiologic range. Neither significant differences nor 
harmful effects were observed among groups. Furthermore, this intervention seems to reduce the 
rate of neonatal anemia. This practice has been shown to be safe and should be implemented to 
increase neonatal iron storage at birth. 
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113. Delayed cord clamping in very preterm infants reduces the incidence of intraventricular 
hemorrhage and late-onset sepsis: a randomized, controlled trial. 

Author(s): Mercer, Judith S; Vohr, Betty R; McGrath, Margaret M; Padbury, James F; Wallach, 
Michael; Oh, William 

Source: Pediatrics; Apr 2006; vol. 117 (no. 4); p. 1235-1242 

Publication Date: Apr 2006 

Publication Type(s): Research Support, N.i.h., Extramural Randomized Controlled Trial Journal Article 

PubMedID: 16585320 

Available  at Pediatrics -  from PubMed  

Available  at Pediatrics -  from Unpaywall  

Abstract:OBJECTIVEThis study compared the effects of immediate (ICC) and delayed (DCC) cord 
clamping on very low birth weight (VLBW) infants on 2 primary variables: bronchopulmonary 
dysplasia (BPD) and suspected necrotizing enterocolitis (SNEC). Other outcome variables were late-
onset sepsis (LOS) and intraventricular hemorrhage (IVH).STUDY DESIGNThis was a randomized, 
controlled unmasked trial in which women in labor with singleton fetuses <32 weeks' gestation were 
randomly assigned to ICC (cord clamped at 5-10 seconds) or DCC (30-45 seconds) groups. Women 
were excluded for the following reasons: their obstetrician refused to participate, major congenital 
anomalies, multiple gestations, intent to withhold care, severe maternal illnesses, placenta 
abruption or previa, or rapid delivery after admission.RESULTSSeventy-two mother/infant pairs were 
randomized. Infants in the ICC and DCC groups weighed 1151 and 1175 g, and mean gestational ages 
were 28.2 and 28.3 weeks, respectively. Analyses revealed no difference in maternal and infant 
demographic, clinical, and safety variables. There were no differences in the incidence of our 
primary outcomes (BPD and suspected NEC). However, significant differences were found between 
the ICC and DCC groups in the rates of IVH and LOS. Two of the 23 male infants in the DCC group had 
IVH versus 8 of the 19 in the ICC group. No cases of sepsis occurred in the 23 boys in the DCC group, 
whereas 6 of the 19 boys in the ICC group had confirmed sepsis. There was a trend toward higher 
initial hematocrit in the infants in the DCC group.CONCLUSIONSDelayed cord clamping seems to 
protect VLBW infants from IVH and LOS, especially for male infants. 
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114. Late umbilical cord-clamping as an intervention for reducing iron deficiency anaemia in term 
infants in developing and industrialised countries: a systematic review. 

Author(s): van Rheenen, Patrick; Brabin, Bernard J 

Source: Annals of tropical paediatrics; Mar 2004; vol. 24 (no. 1); p. 3-16 

Publication Date: Mar 2004 

Publication Type(s): Meta-analysis Journal Article Review 

PubMedID: 15005961 

Abstract:This review evaluates the potential of delayed cord-clamping for improving iron status and 
reducing anaemia in term infants and for increasing the risk of polycythaemia and 
hyperbilirubinaemia. We applied a strict search protocol to identify controlled trials of early vs late 
cord-clamping. Four trials from developing and four from industrialised countries were finally 
assessed. Two of the four studies from developing countries found a significant difference in infant 
haemoglobin levels at 2-3 months of age in favour of delayed cord-clamping. This difference was 
more marked when mothers were anaemic. Three of four studies from industrialised countries 
showed a significant difference in haematocrit levels in favour of delayed clamping. Although meta-
analysis showed an increased risk for hyperbilirubinaemia of 12%, no studies reported the need to 
apply phototherapy or perform exchange transfusion. We conclude that delayed cord-clamping in 
term infants, especially those with anaemic mothers, increases haemoglobin concentration in infants 
at 2-3 months of age and reduces the risk of anaemia, without an associated increased risk of 
perinatal complications. In developing countries where fetal anaemia is common, the advantages of 
delayed cord-clamping might be especially beneficial. 
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115. Immediate and delayed cord clamping in infants born between 24 and 32 weeks: A pilot 
randomized controlled trial 

Author(s): Mercer J.S.; McGrath M.M.; Hensman A.; Silver H.; Oh W. 

Source: Journal of Perinatology; Sep 2003; vol. 23 (no. 6); p. 466-472 

Publication Date: Sep 2003 

Publication Type(s): Article 
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Available  at Journal of Perinatology -  from ProQuest (Hospital Premium Collection) - NHS Version  

Available  at Journal of Perinatology -  from Unpaywall  

Abstract:Objective: This pilot study's aim was establish feasibility of a protocol for delayed cord 
clamping (DCC) versus immediate cord clamping (ICC) at preterm birth and to examine its effects on 
initial blood pressure and other outcomes. Study design: A randomized controlled trial recruited 32 
infants between 24 and 32 weeks. Immediately before delivery, mothers were randomized to ICC 
(cord clamped at 5 to 10 seconds) or DCC (30- to 45-second delay in cord clamping) groups. Results: 
Intention-to-treat analyses revealed that the DCC group were more likely to have higher initial mean 
blood pressures (adjusted OR 3.4) and less likely to be discharged on oxygen (adjusted OR 8.6). DCC 
group infants had higher initial glucose levels (ICC = 36 mg/dl, DCC = 73.1 mg/dl; p = 0.02). 
Conclusion: The research design is feasible. The immediate benefit of improved blood pressure was 
confirmed and other findings deserve consideration for further study. 
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the hematologic effects of delayed versus immediate umbilical cord clamping in preterm 
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Available  at Transfusion -  from Wiley Online Library Science , Technology and Medicine Collection 
2017  

Abstract:BACKGROUNDOne problem assessing the hematologic physiology of preterm infants after 
delivery and/or the efficacy and toxicity of therapeutic interventions affecting RBC measurements is 
the inability of blood Hct values to accurately reflect circulating RBC volume-owing to changes in 
plasma volume that influence Hct (i.e., a fall in plasma volume concentrates RBCs to increase Hct; a 
rise in plasma volume dilutes RBCs to decrease Hct).STUDY DESIGN AND METHODSAs part of a 
randomized, clinical trial testing the hypothesis that delayed clamping of the umbilical cord at 
delivery expands neonatal circulating RBC volume, blood Hct was compared to circulating RBC 
volume results measured directly with autologous, biotinylated RBCs or estimated mathematically 
with neonatal body weight and Hct values in neonates after immediate or delayed (60 sec) cord 
clamping.RESULTSCirculating RBC volume measured directly with biotinylated RBCs significantly 
increased (p=0.04) in neonates after delayed (42.1 +/- 7.8 mL/kg) versus immediate (36.8 +/- 6.3 
mL/kg) cord clamping-a difference not detected indirectly by measuring Hct or estimating circulating 
RBC volume mathematically.CONCLUSIONSBecause true hematologic effects of delayed versus 
immediate cord clamping may not be apparent or may be misinterpreted, when based on indirect 
measurements of Hct or calculations of circulating RBC volume, it is important to measure circulating 
RBC volume directly-as done with autologous, biotinylated RBCs-to document whether delayed cord 
clamping truly results in a transfer of significant quantities of RBCs from placenta to neonate. The 
clinical benefits and potential toxicities of increased RBC transfer to neonates require further 
studies. 
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Abstract:UNLABELLEDThis study was carried out to assess the feasibility of late cord clamping of 45 s 
in preterm infants delivered mainly by caesarean section and the effects on postpartal adaptation 
and anaemia of prematurity. Prior to delivery, 40 infants of < 33 gestational weeks were randomised 
to either 20 s or 45 s of late cord clamping. After the first shoulder was delivered, oxytocin was given 
intravenously to the mother in order to enhance placento-fetal transfusion while the infant was held 
below the level of the placenta. The 20 infants in group 1 (20 s) had a mean birth weight of 1070 g 
and a mean gestational age of 29 + 4/7 weeks versus 1190 g and 30 weeks in group 2 (45 s). On day 
42 of life there were ten infants without transfusions in group 2 versus three in group 1 (P < 0.05). 
Out of the 20 infants in group 1, 19 and 15/19 in group 2 were delivered by caesarean section. There 
were no significant differences in Apgar scores, temperature on admission, heart rate, blood 
pressure and requirements for artificial ventilation.CONCLUSIONDelayed cord clamping of 45 s is 
feasible and safe in preterm infants below 33 weeks of gestation. It is possible to perform the 
procedure at caesarean section deliveries and it should be performed whenever possible. It reduces 
the need for packed red cell transfusions during the first 6 weeks of life. 
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118. Umbilical cord clamping and preterm infants: a randomised trial. 
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Source: BMJ (Clinical research ed.); Jan 1993; vol. 306 (no. 6871); p. 172-175 

Publication Date: Jan 1993 

Publication Type(s): Randomized Controlled Trial Clinical Trial Journal Article 

PubMedID: 8443480 

Available  at BMJ (Clinical research ed.) -  from BMJ Journals - NHS  

Available  at BMJ (Clinical research ed.) -  from PubMed  

Abstract:OBJECTIVETo investigate the clinical effects of regulating umbilical cord clamping in 
preterm infants.DESIGNA prospective randomised study.SETTINGThe Queen Mother's Hospital, 
Glasgow.SUBJECTS36 vaginally delivered infants over 27 and under 33 weeks' 
gestation.INTERVENTIONHolding the infant 20 cm below the introitus for 30 seconds before 
clamping the umbilical cord ("regulated" group, 17 patients), or conventional management 
("random" group, 19 patients).MAIN OUTCOME MEASURESInitial packed cell volume, peak serum 
bilirubin concentrations, red cell transfusion requirements, and respiratory impairment (assessed by 
ventilatory requirements, arterial-alveolar oxygen tension ratio over the first day in ventilated 
infants, and duration of dependence on supplemental oxygen).RESULTSThere were statistically 
significant differences between the two groups in mean initial packed cell volume (regulated group 
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0.564, random group 0.509) and median red cell transfusion requirements (regulated group zero, 
random group 23 ml/kg). 13 infants from each group underwent mechanical ventilation and showed 
significant differences in mean minimum arterial-alveolar oxygen tension ratio on the first day 
(regulated group 0.42, random group 0.22) and in median duration of dependence on supplemental 
oxygen (regulated group three days, random group 10 days). Differences in final outcome measures 
such as duration of supplemental oxygen dependence and red cell transfusion requirements were 
mediated primarily through arterial-alveolar oxygen tension ratio and also packed cell 
volume.CONCLUSIONSThis intervention at preterm deliveries produces clinical and economic 
benefits. 
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Abstract:This study was done to compare postnatal alterations in blood viscosity (capillary 
viscometer) and its determinants: hematocrit, plasma viscosity (capillary viscometer), red cell 
aggregation (Myrenne aggregometer) and red cell deformability (rheoscope) in the first five days of 
postnatal life in full-term neonates with early (< 10 s) and late (3 min) cord-clamping. The fetal blood 
volume of the placenta ("residual placental blood volume") decreased from 52 +/- 8 ml/kg of 
neonatal body weight after early cord-clamping to 15 +/- 4 ml/kg after later cord-clamping. Neonatal 
blood volume, calculated as the difference between an assumed total feto-placental blood volume 
of 115 ml/kg and the measured fetal blood volume of the placenta, was 50% higher in the late cord-
clamped infants than in the early cord-clamped infants. Both groups showed similar viscosity, 
hematocrit and other rheological parameters in cord blood. In the infants with early cord-clamping, 
the hematocrit decreased from 0.48 +/- 0.04 l/l at birth to 0.43 +/- 0.6 l/l after 24 h (p < 0.05). Whole 
blood viscosity did not change significantly with age. After late cord-clamping, the hematocrit rose 
from 0.50 +/- 0.04% at birth to 0.63 +/- 0.05 l/l at 2 h of age (p < 0.005) and dropped to 0.59 +/- 0.5 
l/l (p < 0.05) at 24 h. Blood viscosity increased by 40% (p < 0.001) within the first 2 h, but did not 
change significantly during the following five days. In both groups, plasma viscosity and red cell 
aggregation increased significantly (p < 0.05) on day 5 due to significant increases in total plasma 
protein and fibrinogen concentrations (p < 0.01).(ABSTRACT TRUNCATED AT 250 WORDS) 
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Strategy 564550 

# Database Search term Results 

1 Medline (cord ADJ3 clamp*).ti,ab 1250 

2 Medline (delay* OR late).ti,ab 794924 

3 Medline exp "TIME FACTORS"/ 1138616 

4 Medline (2 OR 3) 1838088 

5 Medline ("full term" OR term).ti,ab 1006758 

6 Medline exp "TERM BIRTH"/ 2626 

7 Medline (term ADJ3 (birth OR 

born)).ti,ab 

9500 

8 Medline ("37 weeks").ti,ab 8710 

9 Medline ("thirty seven  weeks").ti,ab 7 

10 Medline (preterm OR "pre term" OR 

prematur*).ti,ab 

183153 

11 Medline exp "INFANT, PREMATURE"/ 

OR exp "INFANT, 

EXTREMELY PREMATURE"/ 

51576 

12 Medline (5 OR 6 OR 7 OR 8 OR 9 OR 

10 OR 11) 

1172241 

13 Medline (1 AND 4 AND 12) 354 

14 Medline 13 [Languages English] 322 

15 EMBASE (cord ADJ3 clamp*).ti,ab 1431 

16 EMBASE exp "UMBILICAL CORD"/ 60312 

17 EMBASE exp CLAMP/ 14994 

18 EMBASE (16 AND 17) 172 



19 EMBASE (15 OR 18) 1488 

20 EMBASE (delay* OR late).ti,ab 1036334 

21 EMBASE exp "TIME FACTOR"/ 23807 

22 EMBASE (20 OR 21) 1057975 

23 EMBASE ("full term" OR term).ti,ab 1358497 

24 EMBASE exp "TERM BIRTH"/ 3138 

25 EMBASE (term ADJ3 (birth OR 

born)).ti,ab 

12097 

26 EMBASE ("37 weeks").ti,ab 13601 

27 EMBASE ("thirty seven  weeks").ti,ab 12 

28 EMBASE (preterm OR "pre term" OR 

prematur*).ti,ab 

242670 

29 EMBASE exp PREMATURITY/ 91349 

30 EMBASE (23 OR 24 OR 25 OR 26 OR 27 

OR 28 OR 29) 

1575928 

31 EMBASE (19 AND 22 AND 30) 432 

32 EMBASE 31 [Languages English] 407 

33 CINAHL (cord ADJ3 clamp*).ti,ab 539 

34 CINAHL (delay* OR late).ti,ab 113667 

35 CINAHL exp "TIME FACTORS"/ 143048 

36 CINAHL (34 OR 35) 245337 

37 CINAHL ("full term" OR term).ti,ab 272720 

38 CINAHL exp "TERM BIRTH"/ 842 

39 CINAHL (term ADJ3 (birth OR 

born)).ti,ab 

3254 



40 CINAHL ("37 weeks").ti,ab 2636 

41 CINAHL ("thirty seven  weeks").ti,ab 3 

42 CINAHL (preterm OR "pre term" OR 

prematur*).ti,ab 

44833 

43 CINAHL exp "INFANT, PREMATURE"/ 19053 

44 CINAHL exp "INFANT, VERY LOW 

BIRTH WEIGHT"/ 

4276 

45 CINAHL (37 OR 38 OR 39 OR 40 OR 41 

OR 42 OR 43 OR 44) 

315965 

46 CINAHL (33 AND 36 AND 45) 210 

47 CINAHL 46 [Languages eng] 208 

 


