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Relationship between immediate postpartum umbilical
cord pH, fetal distress and neonatal outcome

Wajeeha Syed’, Nazia Liagat?,
Qudsia Qazi?, Sumaira Yasmeen*

ABSTRACT

Objectives: To determine relationship between immediate postpartum umbilical cord pH, fetal distress
and neonatal outcome

Methods: This descriptive cross-sectional study was conducted in the department of Gynaecology, Lady
Reading Hospital Peshawar, Pakistan, from January 2019 to July 2019. This study included 27 full-term
pregnant women who had abnormal CTG during the active or latent phase of labour. Data were analyzed
by IBM SPSS Statistics for Windows, Version 23.0.

Results: Out of 27, most patients 13 (48.14%) were in the age group 20-25 years,11 (40.74%) to 26-30
years and 3 (11.11%) belonged to 31-35 years of age group. CTG abnormalities were severe bradycardia,
late deccelerations and persistent variable deccelerations with loss of baseline variability. Of all delivered
babies, 21 (77%) babies had birth weight<3.5 kg and 6 (22%) had >3.5 kg birth weight. 20 (74.07%) had
acidosis (pH <7.2) at the time of birth, of which one had severe hypoxemia and acidosis with pH 6.85.
APGAR score at 0 minutes showed a strong positive correlation (r=0.818, p= <0.001) with cord pH, while
APGAR at five minutes was also strongly correlated (r= 773, p=<0.001). Of all babies 18(66.66%) with PH
less than 7.2 were admitted in NICU while only 2 babies with PH more than 7.2 were admitted. (p value=
0.005).

Conclusion: Low umbilical cord pH values of babies born by cesarean section (for fetal distress) are strongly
correlated with low APGAR score at birth and higher rates of NICU admission.
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INTRODUCTION

Birth asphyxia is one of the top three causes of
neonatal morbidity and mortality in structurally
normal term babies. The other two causes are
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ischemic encephalopathy, cerebral palsy, seizure
disorder and developmentally delayed child.
APGAR scoring practice has been ordinarily
formulated to quickly summarize the condition
of newborn against infant mortality.? Shortly after
birth the APGAR score is done at 1 and 5 minutes of
age to evaluate the newborn status. This is widely
used and is universally accepted technique Yet, this
practice is not appropriate for the evaluation of birth
asphyxia because it could be affected by various
Vol. 36 No.7
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other factors like prematurity, maternal sedation, or
analgesia, muscle disease, cerebral malformations
and cardiorespiratory conditions, where without
any birth asphyxia score may be low.*

Umbilical cord blood gas analysis is a really
important tool, and it is believed to be the most
excellent predictor of birth asphyxia soon after
birth.> In accordance with the American College
of Obstetricians and Gynaecologists committee
point of view on umbilical cord blood gas analysis,
sampling of cord blood for acid base status is
recommended when an intrapartum event might be
accompanied with deleterious consequences.® Cord
blood gas analysis is a vital criterion for determining
a causal connection between intrapartum asphyxia
and the consequent occurrence of cerebral palsy. To
differentiate between asphyxiated and normal new
born lactate and pH value are the best parameters.”

An important association exist between umbili-
cal cord pH, low APGAR score and incidence of
selective neonatal outcomes such as neonatal in-
tensive care unit admission and the need for ad-
vance resuscitation.! Reducing fetal distress, fetal
morbidity and mortality is a golden aim in obstet-
rics. The widespread use of intrapartum electronic
fetal monitoring in this regard has contributed to
increased cesarean section rate for presumed fetal
distress. Fetal distress is the main indication for
category one cesarean sections, which have been
known to be associated with low APGAR score
compared to non-category 1 cesarean sections.’!

This study was conducted in a public sector
tertiary care hospital with limited resources. It
was conducted with the intention that positive
outcomes in terms of improved neonatal survival
will help in funding and designing protocols for
measuring umbilical cord pH in babies with fetal
distress. So that instead of sending all babies with
presumed fetal distress to nurseries, referring
neonates with low pH only, will reduce the
workload on already overburdened NICUs.

METHODS

This was a descriptive cross-sectional study
conducted in the department of Obstetrics and
Gynaecology, Lady Reading Hospital Peshawar,
Pakistan, from January 2019 to July 2019. Twenty-
seven pregnant women with singleton term
pregnancy were included in the study. Informed
consents were taken from included cases. Sampling
was non probability convenient sampling. All the
included women having signs of fetal distress
like (fetal bradycardia, tachycardia, decelerations,
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meconium-stained  liquor on artificial or
spontaneous rupture of membranes) during active
or latent phase of labour and for whom caesarean
was decided as mode of delivery were considered
as study cases. Women with intrauterine fetal
demise, anomalous babies and with multiple
gestation were excluded from the study.

After birth of baby by cesarean section, a portion
of the umbilical cord was double clamped, and one
ml of blood was drawn from the umbilical artery in
a pre-heparinized syringe which was sent to labora-
tory right away for testing umbilical cord arterial
pH. After cord blood sampling, pH analysis was
done within 20 minutes. All neonates born by ce-
sarean section were attended by a senior resident of
the neonatology unit of the hospital. APGAR score
of all the newborn was evaluated at one and five
minutes after birth. APGAR scores below seven was
labeled as low APGAR score. The incidence and
etiologies of neonatal morbidities were recorded.
These findings were then recorded on pre-designed
proforma along with age and gravidity of mother,
birth weight of baby and admission to the NICU.

Babies with acidemia or low APGAR score or
both were referred to NICU for further review by
senior neonatologists. Acidemia was defined as
cord blood pH less than 7.2. The study protocol
was approved by the Ethical Committee of Lady
Reading Hospital, Peshawar (Ref: No. 61, dated
15-02-2019). Data was analyzed using IBM SPSS
Statistics for Windows, Version 23.0 (IBM Corp.,
Armonk, NY). Continuous variables were reported
as mean and standard deviation and categorical
variables as number (percentages). Chi-square test
and Pearson’s correlation test were applied. The
level of significance was set at P < 0.05. Sample size
was calculated using confidence interval of 95%,
Margin of error 10% and proportion of cesarean
sections for fetal distress as 8%."

RESULTS

Out of all patients 13 (48.14%) women belonged
to 20-25 years age group, 11 (40.74%) to 26-30 years
and 3 (11.11%) belonged to 31-35 years of age group.
(Table-I) Of all included women, 17 (62.69%) were
primigravida. Gravida 2-4 were 3 in numbers each,
(11.11%) and only 1(3.70%) was gravida 7. (Table-1I)

Table-I: Age distribution.

Age groups Numbers Percentages
20-25 yrs 13 48.14%
26-30yrs 11 40.74%
31-35 yrs 03 11.11%
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Table-II: Gravidity of patients.

Table-IV: Outcomes in relation to birth weight.

Gravidity Numbers Percentages
Primigravida 17 62.69%
Gravida 2 03 11.11%
Gravida 3 03 11.11%
Gravida 4 03 11.11%
Gravida 7 01 3.7%

Patterns of CTG abnormalities leading to
caesarean sections were, severe fetal bradycardia
(FHR <100 bpm) in 03(11.11%), Late deccelerations
in 22 (81.48%) and persistent variable decelerations
with loss of baseline variability in 02 (7.41%) cases.
Of all delivered babies, 21 (77%) babies had a
birth weight<3.5 kg, and 6 (22%) had >3.5 kg birth
weight. Of all babies, 20 (74.07%) had acidosis
(pH<7.2) at the time of birth, of which one had
severe hypoxemia and acidosis with pH 6.85.

By correlating APGAR score at 0 minutes with
Umbilical cord pH it showed a strong positive
correlation (r=0.818, p= <0.001) while APGAR at 5
min was also strongly correlated (r= 773, p=<0.001)
shown in Fig. 1, 2 respectively Table-1V.

Twenty babies got admitted to NICU, their mean
APGAR score at 0 minute was 5.85+1.46, while AP-
GAR at 5 min was 8+1.71. The majority of babies,
18(66.66%) with pH less than 7.2 were admitted in
NICU while only 2 babies with pH more than 7.2
were admitted. (p value= 0.005) Table-V.

Birth Mean Mean Mean NICU

weight ~ APGARO APGARS PH Admission

<3.5kg 6.56+1.15 8.87+1.25 7.15+0.93 13(48.14%)

>3.5kg  6.18+2.0 8.0£2.19 7.124#0.12 7(25.92%)
DISCUSSION

In this study neonatal acidemia at birth was pre-
sent in 20(74.07%) cases. Out of these 20 babies hav-
ing acidosis at birth, 18 got admitted to NICU due to
birth asphyxia. It was noted that there was a statis-
tically significant association between low APGAR
and neonatal acidemia, indicating that these two
variables of neonatal outcomes complement each
other in the assessment of neonatal morbidity. Also
there was a noteworthy association between 1st and
5th minute APGAR score, the umbilical cord artery
pH and NICU admissions, as 20 babies admitted to
NICU had APGAR score less than 7 at 0 minutes.
Also this study showed correlation between abnor-
mal CTG patterns and neonatal acidemia. Similarly,
a correlation between cord pH less than 7.25 and
neonatal outcome has been found in another study
done in Pakistan.”? However the study done by
Naina Kumar et al.’®, showed that adverse neonatal
outcomes are not associated with non-reassuring fe-
tal heart rate or MSL. According to Younas and col-

Table-V: Correlation of NICU admission

Table-III: Patterns of CTG abnormalities. with umbilical cord pH.
Type of CTG abnormality No.  Percentages NICU admission
Severe bradycardia 03 11.11% PH Yes No P-value
IEZ;‘;‘::;S: Lesligglr;sdeccelerations éi 8(1)744?1% <72 18(66.66%) 2(7.40%) 0.005
: >7.2 2(7.40%) 5(18.51%)

with loss of beat to beat variability
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Fig.1: Correlation of APGAR 0 with pH.
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Fig.2: Correlation of Apgar 5 with pH.
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leagues, severity of metabolic acidosis with pH less
than 7.01 is strongly associated with serious neona-
tal neurological morbidity and neonatal mortality.'
Locatelli et al.”” estimated the predictive value of
umbilical artery acidemia in term infants and found
that acidemia is present in 38% of term babies with
low APGAR score and it is chiefly related with in-
trauterine vascular disease such as pre-eclampsia,
placental abruption, or birth weight and placental
vascular pathologies. Lower umbilical cord blood
pH is associated with unfavorable immediate out-
come in terms of neurological abnormalities and
poor final outcomes in terms of death at the time of
discharge. Similar short-term outcome association
of APGAR score and cord blood pH was reported
by other authors.'**® Association between intrapar-
tum fetal distress, cord acidemia and neonatal hy-
poglycemia in babies admitted to NICU has been
found out by Durrani and colleagues.”

Apgar score for neonatal assessment at birth is
a universal practice while cord blood gas analysis
is reserved for high risk situations or where there
is low APGAR score at birth. Sabol and colleagues
found increased rates of neonatal acidemia with
obstetric events like presence of meconium,
placental abruption and cesarean deliveries
despite having normal 5-minute Apgar scores.
Additionally, fetal acidemia with pH less than 7.0
was associated with increased risk of respiratory
distress syndrome, NICU admissions.?

Limitations of the study: It was a small single center
study conducted on small number of babies with
fetal distress delivered by cesarean section. Larger
prospective multicenter studies are needed to
confirm the causal relationship between umbilical
cord acidemia and neonatal outcomes.

CONCLUSION

Cord blood pH is the most sensitive parameter
for diagnosis of birth asphyxia and should be
performed in all high-risk births, as this may help
in providing appropriate care to the newborn at
birth and in preventing as well as decreasing
neonatal morbidity and mortality.

Grant Support and Financial disclosures: None.

REFERENCES

1. Rahim F, Jan A, Mohammad ], Igbal H. Pattern and outcome of
admissions to neonatal unit of Khyber teaching hospital, Peshawar.
Pak ] Med Sci. 2007;23(2):249-253.

2. Yeh P, Emary K, Impey L. The relationship between umbilical cord
arterial pH and serious adverse neonatal outcome: analysis of 51
519 consecutive validated samples. BJOG. 2012;119(7):824-831. doi
:10.1111/.1471-0528.2012.03335.x

Pak J Med Sci

November - December 2020 Vol. 36 No. 7

3. Cnattingius S, Norman M, Granath F, Petersson G, Stephansson O,
Frisell T. Apgar Score Components at 5 Minutes: risks and prediction
of neonatal mortality. Paediat Perinat Epidemiol. 2017;31(4):328-337.
doi: 10.1111/ ppe.12360

4. Magbool S, Saeed M, Khan SR. Birth Asphyxia. J Pak Med
Assoc.1988;38:217-219

5. Van Tetering AA, Van de Ven ], Fransen AF, Dieleman JP, Van
Runnard Heimel PJ, Oei SG. Risk factors of incomplete Apgar score
and umbilical cord blood gas analysis: a retrospective observational
study. ] Maternal-Fetal Neonatal Med. 2017;30(21):2539-2544.
doi: 10.1080/14767058.2016.1256985

6.  ACOG Committee on Obstetric Practice. ACOG Committee Opinion
No. 348, November 2006: Umbilical cord blood gas and acid-base
analysis. Obstet Gynecol. 2006;108(5):1319-1322.

7. Tuuli MG, Stout MJ, Macones GA, Cahill AG. Umbilical cord venous
lactate for predicting arterial lactic acidemia and neonatal morbidity
at term. Obstet Gynecol. 2016;127(4):674-680. doi: 10.1097/
AOG.0000000000001339

8.  Ahmadpour-Kacho M, Asnafi N, Javadian M, Hajiahmadi M,
Taleghani N. Correlation between Umbilical Cord pH and Apgar
Score in High-Risk Pregnancy. Iran ] Pediatr. 2010;20(4):401-406.

9. Gregory KD, Jackson S, Korst L, Fridman M. Cesarean versus
vaginal delivery: whose risks? Whose benefits? Am ] Perinatol.
2012;29(01):07-18. doi: 10.1055/5-0031-1285829

10. Shahwar D, Ahmed I, Amerjee A, Hoodbhoy Z. Comparison
of neonatal outcomes between category -1& non - category-1
Primary Emergency Cesarean Section: A retrospective record
review in a tertiary care hospital. Pak ] Med Sci. 2018;34(4):823-827.
doi: 10.12669/ pjms.344.14496

11. Kanji Z,Simonovich SD,Najmi N,Bishop-Royse J. Examining clinical
indications for caesarean sections in a university hospital in Karachi
Pakistan. ] Asian Midwives. 2019;6(1):14-25.

12. Perveen F, Khan A, Ali T, Rabia S. Umbilical Cord Blood pH in
intrapartum Hypoxia. ] Coll Physicians Surg Pak. 2015;25(9):667-670.
doi: 09.2015/jcpsp.667670

13. Kumar N, Suman A, Sawant K. Relationship between immediate
postpartum umbilical cord blood pH and fetal distress. Int] Contemp
Pediat. 2016;3(1):113-119. doi: 10.18203/2349-3291.ijcp20160141

14. Younas J, Hayat S, Haroon F, Waheed KAI, Khan MQ, Khalid MU.
Correlation of severity of metabolic acidosis at admission and
outcome in asphyxiated neonates. ] Ayub Med Coll Abbottabad.
2020;32(2):189-193.

15. Locatelli A, Incerti M, Ghidini A, Greco M, Villa E, Paterlini
G.Factors associated with umbilical artery acidemia in term infants
with low apgar score at 5 min.Eur J Obstet Gynecol Reprod Biol.
2008;139(2):146-150. doi: 10.1016/j.ejogrb.2008,01,003

16. Misra S, Sarkar S, Das NK. Correlation of umbilical blood pH
and outcome in meconium stained deliveries. Asian ] Med Sci.
2016;7(4):113-115. doi: 10.3126/ ajms.v7i4.14211

17. Ghi T, Chandraharan E, Fieni S, Dall’Asta A, Galli L, Ferretti A,
et al. Correlation between umbilical vein-to-artery delta pH and
type of intrapartum hypoxia in a cohort of acidemic neonates:
A retrospective analysis of CTG findings. Eur ] Obstet Gynecol
Reproduct Biol. 2018;231:25-29. doi: 10.1016/j.ejogrb.2018.10.005

18. Malin GL, Morris.RK, Khan KS. Strength of association between
umbilical cord pH and perinatal and long-term outcomes:
systematic review and meta-analysis. BMJ. 2010;340:1471. doi:
10.1136/bmj.c1471

19. Durrani NUR, AlGhamdi J, Rochow N, Helou SE, Marrin ML.
Association of low umbilical cord pH AND hypoglycaemia in
healthy term newborns. Should it be a part of postnatal screening?
J Coll Physicians Surg Pak. 2019;29(11):116-117. doi: 10.29271/
jcpsp.2019.11.1116

20. Sabol BA, Caughey AB. Acidemia in neonates with a 5- minute
Apgar score of 7 or Greater-What are the outcomes? Am ] Obstet
Gynecol. 2016;215:486.e1-e6. doi: 10.1016/j.ajog.2016.05.035

Authors’ Contribution:

WS: Conceived the idea, collected data and
manuscript writing and is responsible for the
accuracy and integrity of work.

NL: Collected data and edited manuscript.

QQ & SY: Reviewed and finalized manuscript.

www.pjms.org.pk 1532



	_GoBack
	_GoBack
	OLE_LINK15
	_GoBack
	_ENREF_18
	_GoBack
	_Hlk47196539
	OLE_LINK3
	OLE_LINK14
	OLE_LINK15
	OLE_LINK13
	OLE_LINK4
	OLE_LINK5
	OLE_LINK2
	OLE_LINK11
	OLE_LINK12
	OLE_LINK9
	OLE_LINK10
	OLE_LINK18
	OLE_LINK6
	OLE_LINK7
	OLE_LINK8
	OLE_LINK16
	OLE_LINK17
	OLE_LINK19
	OLE_LINK20
	OLE_LINK37
	OLE_LINK38
	OLE_LINK21
	OLE_LINK22
	_GoBack
	_GoBack
	_GoBack
	_Ref7526878
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_GoBack
	_GoBack
	_ENREF_74
	_GoBack
	_GoBack
	_GoBack
	_Hlk46149015
	_Hlk28765741
	_Hlk46149067
	_Hlk46149739
	_GoBack
	OLE_LINK3
	_Hlk41718414
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_Hlk44269635
	_Hlk48788628
	_Hlk44017594
	_Hlk44344040
	_Hlk44017628
	_Hlk44344071
	_Hlk44345437
	_Hlk44345739
	_Hlk44346054
	bau0010
	bau0015
	bau0020
	bau0025
	bau0030
	bau0035
	_Hlk44347647
	_GoBack
	_GoBack
	_Hlk44586620
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_6
	_ENREF_7
	_ENREF_9
	_ENREF_10
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK17
	OLE_LINK18
	OLE_LINK30
	OLE_LINK29
	OLE_LINK22
	OLE_LINK21
	OLE_LINK27
	OLE_LINK28
	_Hlk48293286
	_GoBack
	_Hlk46696290
	_Hlk47809293
	_GoBack
	_GoBack

