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Abstract
Objectives: The purpose of this study was to evaluate the neonatal outcomes in early and delayed cord clamping and to find their correlation in 

early and delayed cord clamping with different haematological parameters in neonates of Jinnah Postgraduate Medical Centre, Karachi.

Material and methods: This was a cross  observational study through convenient sampling technique conducted for  a period of six months 
from 1st July 2016 to 31st December 2016 in the Obstetrics & Gynaecology ward of Jinnah Postgraduate Medical Centre, Karachi after ethical 
approval. The total of 340 pregnant women devoid of any hemolytic disease and with singleton pregnancy were included in the study. Women with 
multiple pregnancies, any systemic disease and prior history of postpartum hemorrhage  were excluded from the study. Newborns were divided 
into two groups on the basis of cord clamping time with early clamping group 1(n=170) and late clamping group 2(n=170). SPSS version 20.0 was 
used and spearman and pearson correlation was applied. T-test and chi square test were applied to assess the differences and association with 
significance level of < 0.005.

Results: Total of 340 pregnant women were incorporated in this study and their neonates were divided into two groups on the basis of cord 
clamping time.  Group 1 had clamping time of 45±7.92 seconds and group 2 with clamping time of 118±33.26 seconds. Hemoglobin was 13.29±1.33 
mg/dl in group 1 and 13.43±1.06 in group 2. Hematocrit was 40.87±3.78 % and 41.36±3.02% in group 1 and 2 respectively. Bilirubin (mg/dl) was 
9.15±5.77 in group 1 while 13.14±10.14 in group 2. Anemia was present in 7.1% and 2.9% of infants in group 1 and respectively. Polycythemia was 
observed in 2.9% of infants of group 1 while 11.25% infants of group 2 presented with it. High bilirubin was seen in 4.1% and 19.4% infants of group 
1 and 2 respectively. No correlation exists in any hematological parameter with increasing clamping time in either group.

Conclusion: The present study predicted that no correlation in either group existed between hemoglobin, hematocrit and bilirubin with 
increasing cord clamping time. Furthermore, there was no association observed in neonates with  anemia, low hematocrit, polycythemia and high 
bilirubin with increasing cord clamping time.
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Introduction
Previously done studies have discovered that, approximately 

25% to 60% (54–160 ml) of the overall amount of blood in 
combined fetal–placental unit at term is found in placental 
distribution, and about 60% of the fetal red blood cells are 
observed in placenta [1]. Blood that transfuses from placenta to 
neonate at delivery is a physiological phenomenon that enhances 
the instant shift to extra-uterine life [2]. The time of cord 
clamping, location of the infant in relation to the placenta, the 

infant’s respiratory effort and contraction of uterus are among the 
numerous factors on which efficient blood transfer from placenta 
is dependable  [3]. Globally, various studies have discovered 
different views regarding the time of cord clamp in which mother 
and newborn safety are amongst the chief considerable points of 
differences. Numerous health care personnel worldwide try to 
deliver the baby and clamping of the cord as quickly as possible 
[4]. 
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Umbilical cord clamping time is still an exceedingly 
controversial matter [5,6]. It can be early cord clamping (ECC) 
(cord being clamp <10 seconds following delivery) or delayed 
cord clamping (DCC) (cord being clamped 30-180 seconds 
subsequent to delivery) [7]. The reduction  of 20-40 ml of blood 
per kilogram of body weight is observed  in the newborn with 
early clamping of the cord (in the first 5 to 15 seconds of birth) in 
comparison to late clamping (1-3 minutes after birth). It has been 
under debate that ECC causes amplification of the chances of 
hypovolemic injury and iron loss in infant, also as a consequence 
of loss of hematopoietic stem cells [8]. Several studies showed 
that delayed cord clamping may possibly add in prevention of 
iron deficiency anemia in the primary year of life. The cause for 
this outcome is based on the reality that subsequent to birth, 80 
ml of blood is transfused from placenta to newborn at 1 minute 
following birth and 100 ml at 3 minutes after birth [9,10]. This 
quantity will provide 40 to 50 mg/kg of additional iron to the 
approximately 75 mg/kg of body iron that newborn term infants 
have, attaining a total of 115 to 120 mg/kg, which may reduce 
the chances of  iron deficiency in the initial year of life [11,12]. It 
has often been recommended that DCC in full term infants might 
result in additional instances of jaundice that require light therapy, 
but it has not been verified with available data. Additionally to 
clamping delay, there are further factors that influence the shift 
of blood from the placenta to the infant [13]. Numerous reviews 
have revealed the potential benefits and risks linked with late 
and early clamping of the umbilical cord. A recent study of cord 
clamping in the preterm population revealed lesser necessity for 
blood transfusion and risk of intra-ventricular hemorrhage are 
amongst the few probable advantages of late cord clamping.[14] 
Reviews to date of studies in term infants provided no strong 
authentication for the dominancy of either clamping approach.
[15] Facts disclose that predominantly for newborn infants who 
do not demand resuscitation DCC is proven to be favorable.[16]
It has been suggested that giving focus only on clamping delay 
and ignoring other factors such as when the baby starts breathing 
may possibly be non productive for the newborn and could even 
as a consequence cause  infant-to-placenta shift of blood.[17] 

The purpose of this study was to evaluate the neonatal 
outcomes in early and delayed cord clamping and to find their 
correlation with different haematological parameters in neonates.

Methodology
Observational study was conducted in which non-probability 

convenient sampling method was used with an overall of 340 
pregnant women included in the study from the Obstetrics 
& Gynaecology ward of Jinnah Postgraduate Medical Centre, 
Karachi. The necessary approval from the Jinnah Hospital’s 
Ethical Review Committee was taken to assemble required data. 
Collection of data was done in a period of six months from 1st July 
2017 to 31st December 2017. An informed approval was taken 
from women and privacy was maintained. Pregnant women 
from age of 25 to 45 years and devoid of any haemolytic disease, 
with prior spontaneous vaginal deliveries, now with a singleton 
pregnancy diagnosed via ultrasound during the initial trimester 
and presenting in the 3rd stage of labour with a gestational age 

of ≥ 37weeks were included in this study. Women with multiple 
pregnancies, with prior postpartum haemorrhage record, 
formerly having  caesarean section or any systemic disease like 
diabetes mellitus, hypertension, thyroid disease and cardiac 
insufficiency were excluded from this study. Two groups were 
made on the basis on different cord clamping time. Group 1 
(n=170) comprised of neonates with cord clamping time of less 
than 1 min and group 2 (n=170) comprised of those with cord 
clamping time of greater than 1 min which was recorded by 
stop watch subsequent to delivery of fetus. Almost immediately 
after the delivery of placenta, the uterus was massaged either 
by patient herself or by the caretaker. Researcher gathered the 
neonatal blood samples through venipuncture subsequent to 
removal of the fetus and 24 hours after it and were sent to the 
laboratory for analysis.

Data Analysis
Analysis of data was done via SPSS version 20. Descriptive 

analysis was done. For quantitative variables such as maternal 
age, gestational age, hemoglobin level, hematocrit, serum 
billirubin level, and cord clamp time mean and standard 
deviation were calculated whereas frequencies and percentages 
were calculated for qualitative variables i.e. polycythemia, low 
hematocrit, high serum billirubin, and anemia. Chi-square and 
t-test were applied and p-value of < 0.05 was taken as significant. 
Pearson and Spearman tests were applied to see the correlation 
of cord clamping time with quantitative and qualitative variables 
respectively. 

Results
A total of 340 pregnant females in their third stage of labor 

were selected for this study. Their infants were taken into two 
groups on the basis of cord clamping time which in group 1 
(n=170) was 45±7.92 seconds while in group 2 (n=170) was 
118±33.26 seconds (p-value= < 0.001). The age of mothers in 
group 1 was 35.57±5.97years while in group 2 was 38.84±5.95 
years (p-value=0.260). Gestational age in group 1 and 2 was 
38.54±0.94 and 38.45±0.94 weeks respectively (p-value=0.390). 
Hemoglobin level was 13.29±1.33 and 13.43±1.06 mg/dl in group 
1 and 2 respectively (p-value=0.305). Group 1 was found to have 

Table 1:  Baseline characters of the two groups and their mean 
difference

Variable n = 340
Group1 
(n=170)

Groups 2 
(n=170) P-value

Mean ± S.D Mean ± S.D

Age of 
Mother(years) 35.57±5.97 38.84±5.95 0.26

Gestational 
age(weeks) 38.54±0.94 38.45±0.94 0.39

Cord clamping time 
(seconds) 45.26±7.92 118.70±33.26 < 0.001

Hemoglobin(mg/dl) 13.29±1.33 13.43±1.06 0.305

Hematocrit  (%) 40.87±3.78 41.36±3.02 0.189

Billirubin (mg/dl) 9.15±5.77 13.14±10.14 < 0.001
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hematocrit of 40.87±3.78% whilst in group 2 was 41.36±3.02% 
(p-value=0.189). Bilirubin level was 9.15±5.77mg/dl in group 1 
and 13.14±10.14 mg/dl in group 2 (p-value= < 0.001). (Table 1)

In group 1 anemia was present in 12(7.1%) infants while 
158(92.9%) were anemia free. However 5(2.9%) infants in group 
2 were anemic while 165(97.1%) were not. Low hematocrit was 
seen in 19(11.2%) of infants of group 1 while 151(88.8%) did 
not had it. On the other hand 8(4.7%) infants of group 2 had low 
hematocrit while 162(95.3%) did not had it. Polycythemia was 
present in 5(2.9%) infants in group 1 though 165(97.1%) infants 
of group 2 had no polycythemia. 19(11.2%) infants of group 2 
presented with polycythemia while 151(88.8) were polycythemia 
free. High bilirubin was seen in 7(4.1%) infants of group 1 though 
163(95.9%) did not had it. However 33(19.4%) infants of group 
2 presented with elevated bilirubin while 137(80.6%) had no 
raised bilirubin. (Table 2)

Table 2: Association of hematological parameters in two groups

Variable n = 34
Group 1    
(n=170)

Group 2      
(n=170) P-Value

Frequency(%) Frequency(%)

Anemia
Yes 12(7.1) 5(2.9)

0.082
No 158(92.9) 165(97.1)

Low 
Hematocrit

Yes 19(11.2) 8(4.7)
0.027

No 151(88.8) 162(95.3)

Polycythemia
Yes 5(2.9) 19(11.2)

0.003
No 165(97.1) 151(88.8)

High billirubin
Yes 7(4.1) 33(19.4)

< 0.001
No 163(95.9) 137(80.6)

No Pearson correlation in either group existed between 
hemoglobin, hematocrit and bilirubin with increasing 
cord clamping time (p-value=0.176),(p-value=0.467) and 
(p-value=0.818) respectively in group 1 while (p-value=0.533),(p-
vlaue=0.620) and (p-value=0.409) respectively in group 2.  (Table 
3)

Table 3: Pearson correlations between early and late cord clamping 
time with haemoglobin, hematocrit and billirubin. 

Variables

Cord clamping time (sec)

Group 1 Group 2

R p-Value R p-Value

Hemoglobin (mg/
dl) -0.104 0.176 -0.048 0.533

Hematocrit  (%) -0.056 0.467 -.038 0.620

Billirubin (mg/dl) 0.018 0.818 -0.064 0.409

Similarly no spearman correlation was seen in  neonates to 
have anemia, low hematocrit, polycythemia and high bilirubin with 
increasing cord clamping time in either group (p-value=0.104),(p-
value=0.926),(p-value=0.307) and (p-value=0.327) respectively  in 
group 1 while (p-value=0.858), (p-value=0.812), (p-value=0.978) 
and (p-value=0.871) respectively in group 2. (Table 4)

Table 4: Spearman correlations between early and late cord clamping 
time with haemoglobin, hematocrit and billirubin

Variables

Cord clamping time (sec)

Group 1 Group 2

ρ p-Value Ρ p-Value

Anemia -0.125 0.104 -0.014 0.858

Low Hematocrit 0.007 0.926 -0.018 0.812

Polycythemia 0.079 0.307 0.002 0.978

High Billirubin -0.076 0.327 -0.013 0.871

Discussion
Study of available data is multifarious due to disagreement 

on the description of DCC which, in a range of studies, range from 
2-10 minutes or until the termination of cord pulsation following 
birth. ECC in general means what it says although some studies 
includes cord clamping within ten seconds following birth.
[18] A study of Andersson O et al. on 400 full term infants and 
having comparison of DCC (>180 sec following delivery) vs. ECC 
(< 10 seconds subsequent to delivery) provided no substantial 
differences in hemoglobin levels between the two groups after 
4 months but decreased prevalence of anemia at 2nd day of 
birth [ 2(1.2%) vs. 10(6.3%), P = 0.02] was observed in infants 
of DCC group. On the other hand, no differences in polycythemia 
or bilirubin levels necessitating phototherapy was seen.[19] 
Likewise study conducted on Peruvian infants with variation 
in cord clamping time from 57 ± 32 seconds (ECC) to 107 ± 87 
seconds (DCC) and followed after  8 months revealed that in ECC 
vs. DCC groups 79.1% vs. 63.4%  (hemoglobin 9.9 ± 1.39 g/dL vs. 
hemoglobin 10.7 ± 0.9 g/dL, p<0.05) respectively were anaemic.
[20] Correspondingly, a total of 242 patients were included in 
a study of Rincon D et al. in which three groups in accordance 
to cord clamping time (g1 n= 80) <60s, (g2 n= 31) 1-2 min and 
(g3 n= 131) 2-3 min were evaluated. In the analysis the levels of 
hemoglobin (g1: 17.3 g/dl, g2: 18.9 g/dl, g3: 19.2 g/dl; p < 0.01) 
and hematocrit (g1: 53.4%, g2: 58%, g3: 59%; p < 0.01) were found 
to be significantly higher in DCC group. However, , a substantial 
augmentation was seen in the frequency of polycythemic infants 
in group 3.[21] A study by Tanmoun M et al.,  in which 148 term 
infants were chosen out of which 72 got ECC and 76 received DCC. 
After 48 hours of birth, the infant’s hemoglobin, and hematocrit 
were significantly advanced in DCC vs ECC (17.8 g/dl vs. 16.1 g/
dl; p< 0.001 and 54.5% vs. 50.3%; p<0.001 and 54.5% vs. 50.3%; 
p<0.001, respectively).Conversely, in early cord clamping the 
prevalence of neonatal anemia was greater than delayed cord 
clamping but the difference was not considerable (N=11, 15.3% 
vs. N=4, 5.3%; p=0.08, respectively). Polycythemia and mean 
serum total bilirubin were reasonably higher in DCC than ECC but 
not noteworthy (4.0% vs. 1.4%; p=0.25 and 13.3 mg/dl vs. 12.7 
mg/dl; p=0.21, respectively).[22] Likewise, although the facts 
appear chiefly from small trials, delayed umbilical cord clamping 
in premature neonates is coupled with lesser requirement for 
red blood cell transfusion, enhancement in hemoglobin and 
hematocrit values. [23] In accordance with this, J S Mercer et 
al. reported 73 females with term (37 to 41 weeks) singleton 
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fetuses randomized to DCC (5 min; n=37) or ICC (<20 s; n=36) 
and established prominent enhancement in hemoglobin levels 
(19.4 vs 17.8 g dl−1, P=0.002) at 24 to 48 h, with no divergence in 
bilirubin levels or symptomatic polycythemia.[24] According to a 
study conducted in April 2013, umbilical cord clamping between 
30 to 180 seconds following birth in term infants resulted in 
higher levels of hemoglobin and hematocrit throughout the 
neonatal period and a lesser incidence of iron deficiency anemia 
in 4 to 6 months of age. [25] The above mentioned studies are 
consistent with our results predicting that there is enhancement 
of hematological parameters with delayed cord clamping but no 
considerable difference or correlation seen among the two groups. 
Study of Mungkornkaew S et al., reported 100 cases, randomized 
to each groups to perform 1 minute versus 2 minutes of delayed 
cord clamping. Fetal hematocrit, hemoglobin and microbilirubin 
considerably augmented in 2 mins of delayed cord clamping time 
(53.44% vs. 52.39 % (p = 0.041) 16.33 g/dL vs. 14.74 g/dL (p = 
0.001) and 11.04 mg/dL vs. 10.17 mg/dL (p = 0.011) noticed at 
48 hours subsequent to birth. (53.44% vs. 52.39 %) (p = 0.041) 
16.33 g/dL vs. 14.74 g/dL (p = 0.001) and 11.04 mg/dL vs. 10.17 
mg/dL (p = 0.011). Neonatal jaundice and phototherapy necessity 
were higher in 2 minutes cord clamping group. Moreover the 
study observed  no prevalence of fetal anemia, polycythemia 
and exchange transfusion in either group.[26] One of the study 
reported high hematocrit and hemoglobin level at birth mainly 
among DCC in comparison to ECC group with no substantial 
differences whereas a notable differences were noticed regarding 
these levels after 24 hours. Additionally, no vital difference was 
seen in total billirubin value, polycythemia and anemia. The 
incidence of infant with a hematocrit level of < 45% at birth and 
following 24 hours amongst early and late group was indistinctly 
greater in ECC vs. DCC but with no significant differences (3%, 3% 
&1%, 0.0% respectively).[27]  Salae R et al. analyzed 86 neonates 
in their study. Neonates in the DCC group had appreciably 
higher hematocrit value than the ECC group (55.4% and 47.6%, 
respectively: p = 0.02). The microbilirubin level in the DCC group 
was also notably elevated than in the ECC group (9.4% and 8.6 
mg %, respectively: p = 0.04). On the other hand, phototherapy 
and length of hospitalization in both groups were not dissimilar. 
[28] In a study in which total 200 women were randomized; 
99 to the delayed cord clamping and 101 to the early clamping 
group. The mean early hemoglobin (17.4±2.5 versus 16.3±2.3 
g/dL, P = 0.001) and hematocrit (51.3±7.3 versus 47.4±7.3, P = 
0.001) were considerably greater in the delayed clamp group. 
36.4% (36/99) of neonates in the delayed cord clamp group 
were diagnosed with anemia compared to 47.5% (48/101) in 
the immediate clamp group, (P = 0.11).[29] The mean hematocrit 
(27.3 ± 3.8 % vs. 31.8 ± 3.5 %, p value 0.00) at 6 wk of age was 
considerably superior in the infants of DCC group. The DCC group 
required extensive duration of phototherapy (55.3 ± 40.0 h vs. 
36.7 ± 32.6 h, p value 0.016) and had a trend towards elevated 
risk of polycythemia.[30] These above mentioned studies are in 
line with results of this study however no significant correlation 
noticed with any of the hematological parameters with enhancing 
the clamping time.

The qualitative approach of our study has declared that we 
have illustrated the extensive range of outcomes of cord clamping 
time. However the study might not be free from observer and 
selection bias. Considering the interpretations of our study and 
to what range the neonatal outcome might be consistent with the 
hematological profile of the mothers during the last trimester of 
pregnancy would be enlightening to reveal more facts about the 
neonatal outcomes. 

Conclusion
The present study predicted that no correlation in either 

group existed between hemoglobin, hematocrit and bilirubin 
with increasing cord clamping time. Furthermore, there was no 
association observed in neonates with  anemia, low hematocrit, 
polycythemia and high bilirubin with increasing cord clamping 
time.

References
1. Díaz-Castro J, Florido J, Kajarabille N, Garrido-Sánchez M, Padilla C, de 

Paco C, et al. The timing of cord clamping and oxidative stress in term 
newborns. Pediatrics. 2014;134(2):257-264.

2. Raju TN, Singhal N. Optimal timing for clamping the umbilical 
cord after birth. Clinics in perinatology. 2012;39(4):889–900. Doi: 
10.1016/j.clp.2012.09.006

3. Rabe H, Diaz-Rossello JL, Duley L, Dowswell T. Effect of timing of 
umbilical cord clamping and other strategies to influence placental 
transfusion at preterm birth on maternal and infant outcomes. 
Cochrane Database Syst Rev. 2012;8: CD003248.

4. Hutton EK, Hassan ES. Late vs early clamping of the umbilical cord in 
full-term neonates. JAMA. 2007;297(11):1241-1252. Doi: 10.1001/
jama.297.11.1241

5.  Peltonen T. Placental transfusion: advantage and disadvantage. Eur J 
Pediatr .1981;137(2):141-146.

6. Pisacane A. Neonatal prevention of iron deficiency. 
BMJ.1996;312(7024):136–137.

7. Nesheli HM, Esmailzadeh S, Haghshenas M, Bijani A, Moghaddams TG. 
Effect of late vs early clamping of the umbilical cord (on haemoglobin 
level) in full-term neonates. J Pak Med Assoc. 2014;64(11):1303-1305.

8. Al-Ninia K, Ashmauey A, Al-Qahtani N. Effect of Early and Late 
Clamping of the Umbilical Cord on the Newborns Blood Analysis. J 
Nurs Health Stud. 2017;2:1. Doi: 10.21767/2574-2825.100010

9. Mitra U, Shahidullah, Mannan A, Nahar Z, Dey SK, Mannan I. Timing of 
Cord Clamping and Its Effect on Haematocrit and Clinical Outcome of 
Neonate. BJCH.  2009;33(1):16-21.  Doi: 10.3329/bjch.v33i1.5670

10. Mercer JS. Current best evidence: a review of the literature on umbilical 
cord clamping. J Midwifery Womens Health.2001;46(6):402–414.

11. Michaelsen KF, Milman N, Samuelson G. A longitudinal study of iron 
status in healthy Danish infants: effects of early iron status, growth 
velocity and dietary factors. Acta Paediatr.1995;84(9):1035–1044.

12. Cernadas JMC,  Carroli G,  Pellegrini L,  Otaño L,  Ferreira M,  Ricci 
C,  et al. The Effect of Timing of Cord Clamping on Neonatal Venous 
Hematocrit Values and Clinical Outcome at Term: A Randomized, 
Controlled Trial. Pediatrics. 2006;117(4):779-786. Doi: 10.1542/
peds.2005-1156

http://pediatrics.aappublications.org/content/early/2014/07/09/peds.2013-3798
http://pediatrics.aappublications.org/content/early/2014/07/09/peds.2013-3798
http://pediatrics.aappublications.org/content/early/2014/07/09/peds.2013-3798
https://www.ncbi.nlm.nih.gov/pubmed/23164185
https://www.ncbi.nlm.nih.gov/pubmed/23164185
https://www.ncbi.nlm.nih.gov/pubmed/23164185
https://www.ncbi.nlm.nih.gov/pubmed/22895933
https://www.ncbi.nlm.nih.gov/pubmed/22895933
https://www.ncbi.nlm.nih.gov/pubmed/22895933
https://www.ncbi.nlm.nih.gov/pubmed/22895933
https://www.ncbi.nlm.nih.gov/pubmed/17374818
https://www.ncbi.nlm.nih.gov/pubmed/17374818
https://www.ncbi.nlm.nih.gov/pubmed/17374818
https://www.ncbi.nlm.nih.gov/pubmed/7308224
https://www.ncbi.nlm.nih.gov/pubmed/7308224
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2349828/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2349828/
https://www.ncbi.nlm.nih.gov/pubmed/25831651
https://www.ncbi.nlm.nih.gov/pubmed/25831651
https://www.ncbi.nlm.nih.gov/pubmed/25831651
http://www.imedpub.com/articles/effect-of-early-and-late-clamping-of-the-umbilical-cord-on-the-newborns-blood-analysis.php%3Faid%3D18878
http://www.imedpub.com/articles/effect-of-early-and-late-clamping-of-the-umbilical-cord-on-the-newborns-blood-analysis.php%3Faid%3D18878
http://www.imedpub.com/articles/effect-of-early-and-late-clamping-of-the-umbilical-cord-on-the-newborns-blood-analysis.php%3Faid%3D18878
https://www.banglajol.info/index.php/BJCH/article/view/5670
https://www.banglajol.info/index.php/BJCH/article/view/5670
https://www.banglajol.info/index.php/BJCH/article/view/5670
https://www.ncbi.nlm.nih.gov/pubmed/11783688
https://www.ncbi.nlm.nih.gov/pubmed/11783688
https://www.ncbi.nlm.nih.gov/pubmed/8652956
https://www.ncbi.nlm.nih.gov/pubmed/8652956
https://www.ncbi.nlm.nih.gov/pubmed/8652956
https://www.ncbi.nlm.nih.gov/pubmed/16567393
https://www.ncbi.nlm.nih.gov/pubmed/16567393
https://www.ncbi.nlm.nih.gov/pubmed/16567393
https://www.ncbi.nlm.nih.gov/pubmed/16567393
https://www.ncbi.nlm.nih.gov/pubmed/16567393


Page 5 of 5Citation: Jamali Z, Siddiqui AA , Jamali D, Nazim S, et al. (2018) Correlation of Early and Late Cord Clamping Time with Hematological 
Variables: An Observation Study Focusing on The Neonatal Outcomes. SOJ Gynecol Obstet Womens Health 4(1): 1-5.   DOI: http://
dx.doi.org/10.15226/2381-2915/4/1/00135

Correlation of Early and Late Cord Clamping Time with Hematological Variables: An 
Observation Study Focusing on The Neonatal Outcomes

Copyright: 
© 2018 Jamali Z, et al.

13. McDonald SJ, Middleton P, Dowswell T, Morris PS. Effect of timing of 
umbilical cord clamping of term infants on maternal and neonatal 
outcomes. Evidence-Based Child Health. Cochrane Review Journal. 
2014;9(2):303-397. 

14. Bartlett L, Cantor D, Lynam P, Kaur G, Rawlins B, Ricca J, et al. Facility-
based active management of the third stage of labour: assessment of 
quality in six countries in sub-Saharan Africa. Bulletin of the World 
Health Organization. 2015;93:759-67.

15. Mathew JL. Timing of umbilical cord clamping in term and preterm 
deliveries and infant and maternal outcomes: a systematic review of 
randomized controlled trials. Indian pediatrics. 2011;48(2):123-129

16.  Shirvan i  F, Radfar  M,  Hashemieh  M, Soltanzadeh  MH, Khaledi  
H, Mogadam  MA.  Effect of timing of umbilical cord clamp on 
newborns’ iron status and its relation to delivery type. Arch Iran Med. 
2010;13(5):420-425. Doi: 010135/AIM.0010.

17. Hooper SB, Binder-Heschl C, Polglase GR, Gill AW, Kluckow M, Wallace 
EM, et al. The timing of umbilical cord clamping at birth: physiological 
considerations. Matern Health Neonatol Perinatol. 2016 ;2(1):1.  Doi: 
10.1186/s40748-016-0032-y

18. Kohn A. Time to Delay: A Literature Review of Delayed Cord Clamping. 
J Neonatal Biol. 2013;2(2):119.

19. Andersson O, Hellström-Westas L, Andersson D, Domellöf M. Effect of 
delayed versus early umbilical cord clamping on neonatal outcomes 
and iron status at 4 months: a randomised controlled trial. BMJ. 
2011;343:7157.Doi: 10.1136/bmj.d7157

20. Gyorkos TW, Maheu-Giroux M, Blouin B, Creed-Kanashiro H, Casapía 
M, Aguilar E, et al.  A hospital policy change toward delayed cord 
clamping is effective in improving hemoglobin levels and anemia status 
of 8-month-old Peruvian infants. J Trop Pediatr. 2012;58(6):435-440. 
Doi: 10.1093/tropej/fms012

21. Rincón D, Foguet A, Rojas M, Segarra E, Sacristán E, Teixidor R, et al.  
Time of cord clamping and neonatal complications, a prospective 
study. An Pediatr (Barc). 2014;81(3):142-148. Doi: 10.1016/j.
anpedi.2013.10.051

22. Tanmoun N. The Hematological Status Between Early and Delayed 
Cord 63 Clamping After Normal Delivery in Term Infants at Damnoen 
Saduak Hospital. Thai Journal of Obstetrics and Gynaecology.  
2013;21(2):63-71.

23. Brocato, Brian DO, Holliday, Nicolette, Whitehurst, Richard M, Lewis, et 
al. Delayed Cord Clamping in Preterm Neonates: A Review of Benefits 
and Risks. Obstetrical & Gynecological Survey. 2016;71(1):39–42. Doi: 
10.1097/OGX.0000000000000263

24. Mercer JS, Erickson-Owens DA, Collins J, Barcelos MO, Parker AB, 
Padbury JF. Effects of delayed cord clamping on residual placental 
blood volume, hemoglobin and bilirubin levels in term infants: a 
randomized controlled trial. Journal of Perinatology. 2017;37(3):260-
264.

25. Raju, Tonse NK. Timing of umbilical cord clamping after birth for 
optimizing placental transfusion. Current Opinion in Pediatrics. 
2013;25(2):180–187. Doi: 10.1097/MOP.0b013e32835d2a9e

26. Mungkornkaew S, Siwadune T. The Difference of Hematocrit in 
Term and Preterm Vaginal Births in Different Timing of Delayed 
Cord Clamping. Thai Journal of Obstetrics and Gynaecology.  
2015;23(4):223-230.

27. Ahmad ER , Aly SA,  Zahran KM. Effect of Early Versus Late Umbilical 
Cord Clamping of Term Infants on Maternal and Neonatal Outcomes. 
Journal of American science. 2012;8(9):745-752.

28. Salae R, Tanprasertkul C, Somprasit C, Bhamarapravatana K, 
Suwannarurk K. Efficacy of Delayed versus Immediate Cord Clamping 
in Late Preterm Newborns following Normal Labor: A Randomized 
Control Trial. J Med Assoc Thai. 2016;99(4):S159-S165.

29. Elimian A, Goodman J, Escobedo M, Nightingale L, Knudtson E, Williams 
M. A randomized controlled trial of immediate versus delayed cord 
clamping in the preterm neonate. AJOG. January 2013;208(1):S22.

30. Thomas Ranjit T, Saudamini Nesargi S, P. N. Suman Rao PNS ,Jagdish 
Prasad Sahoo JP, C. Ashok, B. S. Chandrakala, Swarnarekha Bhat S. 
Effect of Early versus Delayed Cord Clamping on Hematological Status 
of Preterm Infants at 6 wk of Age. The Indian Journal of Pediatrics. 
2015;82(1):29–34. Doi: 10.1007/s12098-013-1329-8

https://www.cochrane.org/CD004074/PREG_effect-timing-umbilical-cord-clamping-term-infants-mother-and-baby-outcomes
https://www.cochrane.org/CD004074/PREG_effect-timing-umbilical-cord-clamping-term-infants-mother-and-baby-outcomes
https://www.cochrane.org/CD004074/PREG_effect-timing-umbilical-cord-clamping-term-infants-mother-and-baby-outcomes
https://www.cochrane.org/CD004074/PREG_effect-timing-umbilical-cord-clamping-term-infants-mother-and-baby-outcomes
http://www.who.int/bulletin/volumes/93/11/14-142604/en/
http://www.who.int/bulletin/volumes/93/11/14-142604/en/
http://www.who.int/bulletin/volumes/93/11/14-142604/en/
http://www.who.int/bulletin/volumes/93/11/14-142604/en/
https://www.ncbi.nlm.nih.gov/pubmed/21378422
https://www.ncbi.nlm.nih.gov/pubmed/21378422
https://www.ncbi.nlm.nih.gov/pubmed/21378422
https://www.ncbi.nlm.nih.gov/pubmed/20804310
https://www.ncbi.nlm.nih.gov/pubmed/20804310
https://www.ncbi.nlm.nih.gov/pubmed/20804310
https://www.ncbi.nlm.nih.gov/pubmed/20804310
https://mhnpjournal.biomedcentral.com/articles/10.1186/s40748-016-0032-y
https://mhnpjournal.biomedcentral.com/articles/10.1186/s40748-016-0032-y
https://mhnpjournal.biomedcentral.com/articles/10.1186/s40748-016-0032-y
https://mhnpjournal.biomedcentral.com/articles/10.1186/s40748-016-0032-y
https://www.omicsonline.org/open-access/time-to-delay-a-literature-review-of-delayed-cord-clamping-2167-0897.1000119.php%3Faid%3D15780
https://www.omicsonline.org/open-access/time-to-delay-a-literature-review-of-delayed-cord-clamping-2167-0897.1000119.php%3Faid%3D15780
https://www.bmj.com/content/343/bmj.d7157
https://www.bmj.com/content/343/bmj.d7157
https://www.bmj.com/content/343/bmj.d7157
https://www.bmj.com/content/343/bmj.d7157
https://www.ncbi.nlm.nih.gov/pubmed/22566383
https://www.ncbi.nlm.nih.gov/pubmed/22566383
https://www.ncbi.nlm.nih.gov/pubmed/22566383
https://www.ncbi.nlm.nih.gov/pubmed/22566383
https://www.ncbi.nlm.nih.gov/pubmed/22566383
https://www.ncbi.nlm.nih.gov/pubmed/24315426
https://www.ncbi.nlm.nih.gov/pubmed/24315426
https://www.ncbi.nlm.nih.gov/pubmed/24315426
https://www.ncbi.nlm.nih.gov/pubmed/24315426
https://www.tci-thaijo.org/index.php/tjog/article/download/8554/8892/
https://www.tci-thaijo.org/index.php/tjog/article/download/8554/8892/
https://www.tci-thaijo.org/index.php/tjog/article/download/8554/8892/
https://www.tci-thaijo.org/index.php/tjog/article/download/8554/8892/
https://www.ncbi.nlm.nih.gov/pubmed/26819134
https://www.ncbi.nlm.nih.gov/pubmed/26819134
https://www.ncbi.nlm.nih.gov/pubmed/26819134
https://www.ncbi.nlm.nih.gov/pubmed/26819134
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334141/
https://www.ncbi.nlm.nih.gov/pubmed/23407180
https://www.ncbi.nlm.nih.gov/pubmed/23407180
https://www.ncbi.nlm.nih.gov/pubmed/23407180
https://tci-thaijo.org/index.php/tjog/article/download/23059/36240/
https://tci-thaijo.org/index.php/tjog/article/download/23059/36240/
https://tci-thaijo.org/index.php/tjog/article/download/23059/36240/
https://tci-thaijo.org/index.php/tjog/article/download/23059/36240/
http://www.jmatonline.com/index.php/jmat/article/view/7452
http://www.jmatonline.com/index.php/jmat/article/view/7452
http://www.jmatonline.com/index.php/jmat/article/view/7452
http://www.jmatonline.com/index.php/jmat/article/view/7452
https://www.ajog.org/article/S0002-9378%2812%2901292-6/abstract
https://www.ajog.org/article/S0002-9378%2812%2901292-6/abstract
https://www.ajog.org/article/S0002-9378%2812%2901292-6/abstract
https://www.ncbi.nlm.nih.gov/pubmed/24496587
https://www.ncbi.nlm.nih.gov/pubmed/24496587
https://www.ncbi.nlm.nih.gov/pubmed/24496587
https://www.ncbi.nlm.nih.gov/pubmed/24496587
https://www.ncbi.nlm.nih.gov/pubmed/24496587

