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Abstract 

 

Background: The best time to clamp the umbilical cord has been disputed for decades, 

anddefinitionsdiffer"Early" cordclamping(ECC)occursbeforeoneminuteafterbirth(about15-

30seconds),whereas"delayed"cordclamping(DCC)occursafteroneminuteorwhencordpulsations 

have stopped Doctors and midwives have traditionally defined ECC as malpractice,associated 

with danger and harm to both mother and newborn, and There is strong evidence thatearlycord 

clampingcausesneonatal hypovolemia,anemia, andpooriron reserves. 

Objectives:Todeterminethelevelsofnewbornhemoglobinandserumferritinatbirthandthreemonth

s after delivery in infants who had their umbilical cord clamped for 60 seconds. Andtodetermine 

the levels of newborn hemoglobin and serum ferritin at birth and three months afterbirthin 

infants whohad theirumbilicalcord clamped within30 seconds 

Subjective and methods: A randomized controlled trial was conducted in Benghazi 

MedicalCenter from June 2021 to March 2022 for 300 pregnant women who were admitted for 

electivecesareansection:150(thecontrolgroup)received earlycordclamping,and 

150(thestudygroup)receiveddelayed cordclamping. 

Conclusion: Delay Cord Clamping provides considerable health benefits to term infants; it 

hasbeen shown to lessen the risk of anemia in babies as young as three months old. Delay 

CordClamping (DCC) in term infants was feasible and safe, and there should be no hesitation 

inimplementing this procedure routinely. Delay cord clamp is beneficial for the Apgar score 

ofbabies. 

 

 

 

 

 

 
 



 

 

Introduction 

 

 
 

At birth, the placenta circulationis cut off, and the peripheral resistance suddenly rises. 

Thepressure in the aorta rises until it exceeds the pressure in the pulmonary artery, and the 

infantbecomes 

increasinglyasphyxiated.Finally,theinfantgasps,whichcontributestolungexpansion,butotherfactorsa

re likelyto beinvolved. 
(1)

 

The sucking force of the first breath, together with the constriction of the umbilical vein, 

squeezes up to 100 ml of blood from the placenta. A rapid increase in pressure has been 

observed followinganearlycordclamp
. (2)

 

Iron deficiency and iron deficiency anemia are serious public health issues in young children 

allovertheworld 
(3)

 

The best time to clamp the umbilical cord has been disputed for decades, and definitions 

differ"Early"cordclamping(ECC)occursbeforeoneminuteafterbirth(about15-

30seconds),whereas"delayed" cord clamping (DCC) occurs after one minute or when cord 

pulsations have 

stoppedDoctorsandmidwiveshavetraditionallydefinedECCasmalpractice,associatedwithdangeran

dharm to both mother and newborn, and There is strong evidence that early cord clamping 

causesneonatalhypovolemia, anemia, and pooriron reserves.
(4)

 

DCC has been shown to benefit term and preterm infants by increasing hemoglobin levels 

bloodvolume,hematocrit,ferritin,andironstatus,improvinginfants'andchildren'sneurodevelopment,re

ducinganemia,increasingblood pressure,requiringfewer transfusions,andloweringratesof 

intraventricular hemorrhage (IVH), chronic lung disease, necrotizing enterocolitis, and late-

onsetsepsis. DCC may cause polycythemia, jaundice, and a higher demand for phototherapy, as 

wellasmaternal postpartum hemorrhageor theneed formaternal blood transfusion.
(5)

 

The newborn'spositionduringdelayedcordclamping 

hastraditionallybeenatorbelowtheleveloftheplacenta,based 

onthepremisethatgravityenhancesplacentaltransfusion.
(6)

 

TheWorldHealthOrganization(WHO)hasformallyapprovedthepracticeof'delayed'cord 

 
clamping. Early cord clamping has also been eliminated from active management guidelines 

bytheInternationalFederationofGynecologyandObstetricsandtheInternationalConfederationofMid



 

 

wives.
(7)

 

InfantanemiaiswidespreadinSub-SaharanAfrica,withmorethan75%ofinfant’sanemicbeforethe age 

of six months. Infant anemia is linked to an increased risk of death as well as poor mentaland 

motor development. Its prevention is crucial, and delaying umbilical cord clamping could 

beaneffectivetechnique forreducinganemiaand improvingchildsurvival. 
(8)

 

Althoughdelayedcordclamping(DCC)isconsideredthestandardofcareforallvigorousinfants,cesarea

n delivery babies are less likely to be given this option, especially for more than 30 to 60seconds.
 

(9)
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reviewofliterature: 

 
Over five percent of infants born worldwide will need help breathing after birth. Delayed 

cordclamping (DCC) has become the standard of care for vigorous infants. DCC in non-

vigorousinfants is uncommon because of logistical difficulties in providing effective 

resuscitation duringDCC. (10) 

SeveralrandomizedcontrolledtrialshavereportedfavorablebenefitsofDCConinfanthemoglobinatbir

thoratvariousfollow-uptimes,demonstratingasubsequentreductioninanemiawithoutintolerable 

sideeffects.
(11,12)

 

Arandomizedcontrolledtrialconductedin2007byJaleel,R.etal.intheDepartmentofObstetricsand 

Gynecology, Dow Medical College, and Lyari General Hospital demonstrated that 

delayedumbilical cord clamping at birth appears to be safe and can be expected to reduce the 

prevalenceofanemicnewborn babiesin our community
. (11)

 

AclinicaltrialconductedinZambiain2007todemonstratedelayedcordclampingandhemoglobin 

levels in infancy found that DCC could enhance the hematological status of termnewborns living 

in a malaria-endemic environment at 4 months of age. and the procedure maygiveawayto lower 

theincidenceof earlyneonatal anemia
. (12)

 



 

 

A clinical trial study conducted by Ceriani Cernadas, J. M., et al. to show the effect of 

cordclamping timing on neonatal venous hematocrit values and clinical outcome at term 

discoveredthatDCCoftermnewborninfantsat1or3minimprovedvenoushematocritlevelsmeasuredat

6h after birth within a physiologic range and decreased the prevalence of neonatal anemia 

withoutanyharm to newborns or mothers.
(13)

 

At 2017 Chen, X., and Li, X. conducted a randomized experiment in China in which 720 

termnewbornswererandomlyassignedtoECC(15s)orDCC(30,60,90,120,150,or180s,orwhentheum

bilicalcordpulsationstopped).todemonstratetheeffectandsafetyofcordclampingtimingon neonatal 

hematocrit levels and clinical outcomes in term infants. The findings revealed 

thatDCCforatleast60secondscould significantlyimproveneonatalhematocritlevelsat 24hoursof 

lifeandthatthemeaninfanthematocritincreasedwithincreasingDCCtime
. (14)

 



 

 

At 2007, meta-analysis by Hutton, E et al demonstrated that Late cord clamping was delayed 

forat least 2 minutes, whereas most trials did early clamp immediately after birth. Benefits of 

latecord clamping include improved hematologic state as evaluated by hematocrit, iron status 

asdetermined by ferritin concentration and stored iron, and a clinically significant reduction in 

theriskofanemiafrom ages2 to 6 months.
(15)

 

At 2013 a clinical trial conducted by McDonald, S. et al to demonstrate effect of timing 

ofumbilical cord clamping of term infants on maternal and neonatal outcomes. The result 

wasshowedSerumferritinlevelsinnewbornsfromthedelayedcordclampinggroupincreased.Infants‘fe

rritinlevelsremainedhigherinthedelayedcordclampinggroupthanintheearlycordclampinggroup. (16) 

DCCimprovedhemodynamicoutcomesandreducedhospitalmortality inmany 

systematicreviewsandmeta-

analyses,supportingcurrentguidelinesthatpromoteDCCinpretermnewborns
. (17)

 

In contrast to the ILCOR guidelines, a study conducted in Japan in 2015 by Nakagawa, M., 

toshow the correlation between umbilical cord hemoglobin and the rate of jaundice 

requiringphototherapyinhealthynewbornsrevealedthatumbilicalcordhemoglobinmayincreaseneon

ataljaundicein newborns.
(18)

 

SeveralstudieshavereportedtheeffectofDCCon ironreservesintermand 

pretermnewbornsatvariousfollow-up times. 

ArandomizedcontrolledtrialconductedbyGupta,R.,etal.at2002toevaluatetheeffectsofcordclamping 

on iron stores of infants born to anemic mothers at 3 months of age showed that ironstores and 

Hb in infancy can be improved in neonates born to anemic mothers by delaying cordclamping 

atbirth
.(19)

 

Das,B.,et al.conducted a randomized controlled trial onplacental transfusion in 2018 

todemonstratetheeffectof placentaltransfusiononironstoresinmoderatelypretermneonatesof 

 



 

 

30-33 weeks gestation. The end result was that placental transfusion resulted in 

significantlygreater serum ferritin at discharge in 30 to 33-week premature newborns compared 

to early cordclamping.However, thisimprovement didnot lastuntil 3months afterPMA.
(20)

 

In a prospective observational study conducted by Andersson et al., iron stores at 4 months 

ininfants born after elective cesarean section with DCC for 30 s were comparable to those 

invaginally born infants subjected to DCC for180 s and were improved compared with 

vaginallyborninfants subjected toECC for10 s. 
(21)

 

On the other hand, Ultee et al. conducted a clinical trial study to show the effect of delayed 

cordclamping in preterm infants delivered at 34–36 weeks' gestation and observed that DCC did 

notaffectthe ferritinlevelat10weeks'agein infantsbornbetween34and 36weeks’gestation.
(22)

 

Intraventricular hemorrhage (IVH) occurs when a cerebral hemorrhage expands into the 

brainventricularsystemviaavarietyof mechanisms. 
(23)

 

Few studies have been conducted on the effect of DCC on IVH in preterm newborns, which are 

aMercer JS et al. conducted a randomized clinical trial. To compare the effects of delayed 

cordclamping (DCC) with immediate cord clamping (ICC) on intraventricular hemorrhage 

(IVH), itwas determined that DCC had no influence on the incidence of IVH in preterm 

newborns. High-riskdemographic forIVH. 
(24)

 

AhistoriccohortstudyconductedbyChiruvolu,A.,etal.todeterminewhetherimplementationofthe 

DCC process would reduce the incidence of IVH in very preterm infants without 

adverseconsequences The result, associated with a significant reduction in IVH DCC in very 

preterminfants,appearstobesafe,feasible,andeffectivewithnoadverse consequences.
(25)

 

Arandomizedcontrolled trialwasconductedinBenghaziMedicalCenterandElmgharifHospitalat 

Ejdabia at2017by Musa O. Busarira, et alTo evaluate the benefit of delayed cord clamping 

ontheinfant’shealthstatus.2)Toassesshemoglobin,ironandferritinatbirthandat4monthsofageininfan

tswhounderwentearlycordclamping(at30 seconds)ascomparedwithinfantswho 



 

 

underwentdelayedcordclamping(at60seconds)itdemonstratedthattherewasstrongassociation 

between delayed umbilical cord clamping and improvement of iron indices 

anddevelopmentalmile stonesin infants at 4thmonth of age.
(26)

 

 

 

 

 

 

 

 

 

 

 



 

 

Aimandobjectives: 

 
 Todeterminethelevelsofnewbornhemoglobinandserumferritinatbirthandthreemonthsafterd

eliveryininfantswhohadtheirumbilical cordclamped for60 seconds. 

 Todeterminethelevelsofnewbornhemoglobinandserumferritinatbirthandthreemonthsafterbi

rthin infantswhohad theirumbilicalcordclampedwithin 30seconds. 

 

 

 
 

Patientandmethodology: 

 
Study area: Benghazi Medical 

CenterStudyperiod:Jun.2021toMar.2022St

udydesign:Arandomized controlledtrial 

Sample size:300 pregnant women,150(control group) early cord clamping & 150 

(studygroup)delayed cordclamping. 

Studypopulation:patientsforelectivecesareansectionwhoattendBenghaziMedicalCenterAt 

periodof thestudy 

Inclusion criteria: full termpregnant women, Rh+ve, with single fetus, who was delivered 

byelective cesarean section, and who agreed to participate in the study and signed a 

writtenconsent 

exclusion criteria: patientdelivered bynormal vaginaldeliveryorbyemergencyC\S, 

patientwithtwinepregnancyand Rh-vemother 

Randomization:Thereweretwotheaters forelectiveCSintheOTward,whichweredividedinto two 

groups. theater 1 for cases (DCC) and theater 2 for control (ECC), the selection of 

thepatientswhoenterwhichtheaterwasdonebythe technician of anesthesiaandnot by the 

investigator. 

 
Intervention: 



 

 

A doctor performed the cord clamping in the operating room. Cord clamping was performed 

within 30 seconds for the control group and 60 seconds for the research group the umbilical cord 

wasclampedas earlyasdelayed. 

After clamping the umbilical cord, venous blood was drawn from both groups double 

clampedumbilical cordsfor afull bloodcount (collectedin 

EDTAtubes)andserum ferritin 

(collectedinplaintubes),andbloodsamplesweresenttotheclinicallaboratoryfor analysis. 

Thepediatricianperformedthe firstmedicalexamination ofthenewborninthelabor room.The 

 
lastassessmentwasperformedforeachbabyat3monthsofage,wherethecompletemedicalhistory, 

medical examination, and necessary investigations were completed with the use of afollow-

up sheet. 

Data 

management:ThedataanalyzedbyusingtheStatisticalPackagefortheSocialSciences(SPSS)program 

ver.25 

Measurementsandstatistics 

 
mean,minimum,maximum,andstandarddeviationwasused.Inferentialstatisticssuchas;independentsa

mpleTTest,atp<0.05 willbeusedtodenotestatistical 

significance. 
 
 

Results: 

 
Thestudypopulationwas300pregnantladiesadmittedforelectivelowersegmentcesareansection,150of

whomunderwent delayedcord clampand 150underwent earlycord clamp. 

 

 

 

 
Table1:Distributionofageinpregnantladiesinthestudy 

 

 

 



 

 

Distrebutionofageparityandgestationalageinladeiswithearlyc

ordclampversusdelay 

cordclamp 

age parity GA 

45 

40 38.07 38.23 

35 
30 

30 
26 

25 

20 

15 

10 

5 3 2 
0 0 

0 

early cordclamp delay cordclamp 

 

N Minimum Maximum Mean SD 

300 20 43 32.66 5.949 
 

 

Thetable1showstheminimumageofallladiesinthestudywas20,maximumagewas43,whilethemean 

agewas32.66,and the SDwas5.949. 

 
 

Table2:distributionof age,parity,andGAinladies with early versusdelayed cord clamp. 

 
Earlycord clamp delaycordclamp 

 
Characters Mean SD Mean SD  

Age 26 5.83 30 6.04  

Parity 3 1.62 2 1.67  

GA 38.07 0.68 38.23 0.271  

      

 
 

Table2showsmeanage inladiesat(ECC)26,andin(DCC)was30,themeanparityin(ECC)3,whilein 

(DCC) 2 , andthe GAwassimilar38 weeks. 

 

 

 



 

 

 

Figure 1:distributionofage,parity,andGAinladieswith early versusdelayedcord clamp 



 

 

 
 

Table3:distributionoftheladiesbythetimeofcordclampingandtheleveloftheirhe

moglobin. 

Group Mean SD Pvalue 

Maternal Hb (early 

cordclamp group) 

11.5 1.005 0.364 

MaternalHb(delay 

cordclamp group) 

11.7 1.02  

Table3showsthereisnosignificancebetweenHblevelinladiesinECCandinDCCwasalmostsimilar11.5 

 

 

 

 

 
 

 

Figure2:distributionoftheladiesbythetimeof 

cordclampingandtheleveloftheirhemoglobin. 



 

 

Table4:distributionofthebabiesbythetimeofcordclampingandtheApgarscoreat1minuteand at 

5minutespost-delivery. 

ThereissignificancedifferentinApgarscoreinbabieswithECCandbabieswithDCCPvalue 

Group Mean SD Pvalue 

Apgar score at 1 

min.(ECC) 

8.5 .50990 0.017 

Apgarscoreat5min. 

(ECC) 

9 .48423  

Apgar score at 1 

min.(DCC) 

9 .00000  

Apgarscoreat5min. 

(DCC) 

10 .00000  

<0.05(independentttest) 



 

 

Table5:distributionoftheinfantsbythetimeofcordclampingandtheleveloftheirhe

moglobinand hematocrits atbirth. 

 

Group Mean SD Pvalue 

Hblevel(ECC) 12.7 1.58252 .000 

HCT(ECC 55.4231 1.17211  

HB(DCC) 18.0167 1.44725 .000 

HCT(DCC) 64.6000 2.63400  

 

ThereisstrongsignificancedifferenceinHbandHCTlevelatbirthinbabieswithECCversusbabieswith 

DCC p value <0.005 



 

 

Table6:distributionofthebabiesbythetimeofcordclampingandtheleveloftheirhe

moglobin andhematocrits after3monthsofdelivery. 

 

Group Mean SD Pvalue 

Hblevel(ECC 12.9 1.35 .000 

HCT(ECC 34 1.85  

Hblevel(DCC 17.8 1.52 .000 

HCT(DCC 36 1.85  

 

 
Table6showsthereisstrongsignificancedifferenceinHbandHCTlevelafter3monthesinbabieswithECC 

versus babies with DCC p value <0.005 

 

 

 

 

 

 

 

 

 

Figure3:distributionofthebabiesbythetimeofcordclampingandtheleveloftheirhe

moglobinand hematocrits after3monthsofdelivery. 



 

 

Table7:distributionofthebabiesbythetimeofcordclampingandtheirSerum

ferritin, serumiron at thethreemonthsofage. 

Group Mean(ECC) Mean 

(DCC) 

Pvalue 

Sferritin 69.3 115.5 .000 

S iron 86.5 117.3  

Table7showshighlysignificancedifferencesinserumironandserumferritininbothgroups(ECCandDCC

) Pvalue <0.005 

 

 

 

 

Discussion: 

 

 
 

National and international organizations recommend delaying cord clamping for at least 30–

60seconds after delivery.Delay in cord clamping has been proven to enhance blood 

volume,hematocrit, hemoglobin, ferritin, and iron reserves in term babies. It reduces anemia 

while alsoimproving long-term neurodevelopmental results. Delaying cord clamping is unlikely 

to increasematernalpostpartum hemorrhage.
(1)

 

Several studies have shown the effect of maternal age, gestational age, parity, and 

maternalhemoglobin.The effect of these characteristics was eliminated in the current trial, as 

women inboth the delayed and early cord clamped groups were similar in terms of age, 

gestational age,parity,and hemoglobin level. 
(19,20)

 

Anemia is defined as a hematocrit (Hct) or hemoglobin (Hgb) concentration that is less than 

twostandarddeviations (SD) below theage-specificmean. 
(8)

 

Inourstudythereis 

strongsignificantdifferencesinHbandHCTlevelatbirthinbabieswithearlycordclamp 

versuswithdelayed cord clamp,soreduce risk ofanemiain babieswith 



 

 

delayedcordclamp(hemoglobinlevelswashigherindelayedumbilicalcordclampinggroupascompar

ed to early clamping group) (p-value<0.000) this in agreement with study conducted inIndia. 
(25)

 

In our study there is significant differences in Hb and HCT level at 3 months in babies with 

earlycord clamp versus with delayed cord clamp, so reduce risk of anemia in babies with delayed 

cordclampthisinagreementwithstudiesconductedinLyari,Zambia,China.
 (8,9.11

) 

Inourstudythereishighlysignificantdifferencesinsironandsferritinlevelat3monthsinbabieswith early 

cord clamp versus wit delayed cord clamp, with P value <0.005 this in agreement withstudiesin 

Mexico
(27)

 

The Apgar score is a recognized and practical way for documenting the newborn infant's 

stateshortlyafterbirth,aswellasthereactiontoresuscitationifnecessary.InourstudytheApgarscore 



 

 

at the first minute of delivery varied from 8 to 9, with the mean Apgar score of 8.5 in early 

cordclamp, and9 in delayed cord clamp which is better than the Apgar score at the first minute 

inresearchdoneinBolivia(their mean was7.4)
(28)

 



 

 

 

 

Conclusion: 

 
 DelayCordClampingprovidedconsiderablehealthbenefitstoterminfants 

 Delay Cord Clamping (DCC) has been shown to lessen the risk of anemia in babies 

asyoungasthreemonths old. 

 Delay Cord Clamping (DCC) in term infants was feasible and safe, and there should 

benohesitation inimplementingthisprocedureroutinely. 

 Delaycord clampisbeneficialinApgarscore 
 

Limitations: 

 
Cost of investigations such as ferritin and iron during delivery and in the third month 

performedin private laboratories because no investigations are performed in our hospitals except 

CBC atbirthformothers and their newborns. 

 
 

Recommendation: 

 
1. Moreresearchisneededto identifythe idealcordclampingtime. 

2. Morestudiesshouldbeconducted inpretermgroupto verifytheDCCon it. 
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