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Abstract

Background: Perinatal asphyxia is a significant cause of neonatal morbidity and mortality, associated with
negative outcomes such as poor Apgar scores, hypoxia-ischemic encephalopathy, and neonatal sepsis. Assessing
umbilical cord blood gas analysis (UCGS) helps to evaluate the oxygenation and metabolic status of newborns.
Aim: This study aimed to evaluate the predictive value of cord blood gas analysis, specifically pH, for short-term
neonatal outcomes in high-risk deliveries.

Methodology: A retrospective study was conducted on 70 neonates at Department of Pediatrics, Darbhanga
Medical College and Hospital, Bihar, India. Newborns from high-risk deliveries were included, and umbilical
cord blood pH was measured at birth. Clinical interventions and outcomes were assessed, including NICU
admission, resuscitation, and feeding difficulties. Data analysis used SPSS version 27, applying independent t-
tests to compare outcomes between groups.

Results: Neonates with pH < 7.25 had significantly higher rates of resuscitation, delayed feeding, encephalopathy,
convulsions, and NICU admissions compared to those with pH > 7.25. The mean pH for infants requiring
resuscitation was 7.16, compared to 7.3 in those not needing intervention.

Conclusion: Umbilical cord blood pH < 7.25 is a significant predictor of neonatal morbidity, associated with
increased need for intensive care and adverse outcomes. While convulsions and encephalopathy were more
common in the lower pH group, these findings were not statistically significant, suggesting additional contributing
factors.
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Introduction

Perinatal asphyxia is a significant contributor to regarded as an important measure that provides an
neonatal and pediatric morbidity and mortality. objective and validated evaluation of the
Numerous detrimental newborn outcomes have been oxygenation and metabolic status of the newborn
linked to perinatal asphyxia, including poor Apgar infant. Determining the time of peripartum injury is
scores, respiratory distress syndrome, hypoxia crucial for understanding the mechanisms
ischemic encephalopathy, convulsions, underlying these adverse outcomes [4].

intraventricular hemorrhage, sepsis, and mortality
[1]. Fetal and neonatal acidemia correlate with
negative neonatal outcomes and serve as indicators
for the risk of perinatal asphyxia [2]. Prior
investigations have indicated a significant
correlation between decreased arterial pH and both
short- and long-term negative newborn outcomes
[3]. Umbilical cord blood gas studies (UCGS) are

Labor is a stressful occurrence for the fetus. Fetal
distress is characterized by a significant alteration in
fetal physiology that increases the likelihood of
death or permanent injury within a brief timeframe,
typically indicating a disruption in normal fetal
oxygenation, which may range from mild hypoxia to
severe fetal asphyxia. Perinatal asphyxia is a
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significant contributor to stillbirths, neonatal
mortality, infant mortality, and negative long-term
consequences, including cerebral palsy and
developmental delays. Fetal hypoxia is measured
after delivery both scientifically by cord blood pH
and lactate levels and subjectively by APGAR score.
Low cord pH in newborns who are robust at delivery
and devoid of cardiac impairment does not signify
an elevated risk of bad outcomes [6].

A score based on the Apgar scale is given to every
infant at delivery. This technique provides a rapid
assessment of the newborn's clinical condition at 1
minute and 5 minutes post-delivery [7]. Low Apgar
scores correlate with birth weight and gestational
age; nevertheless, a low score alone cannot forecast
morbidity or death for specific newborns. The score
serves as a valuable instrument for decision-making
in the delivery room about infant care; however, it is
not advisable for evaluating short- and long-term
health status. Hermansen et al. elucidated the
‘acidosis paradox,” which posits that neonates
without acidaemia at birth may nonetheless
experience a hypoxic state. Adverse consequences
in babies with normal pH are really conceivable [8].

Umbilical cord blood acid-base analysis has
emerged as an objective tool for assessing newborns,
while other outcome indicators, such as the APGAR
score, rely on subjective criteria and have a weak
correlation with neonatal outcomes [9]. Blood Gas
Analysis (BGA) is a tool that assists in assessing the
patient's health state. The BGA facilitates the
evaluation of the patient's respiratory exchanges,
metabolic processes, and electrolyte balance. The
pH is influenced by the equilibrium of lactates,
which generally lower pH levels. An optimal blood
gas analysis in a depressed neonate should prompt
the neonatologist to investigate more thoroughly for
alternative etiologies of neonatal depression, such as
infection, trauma, or congenital anomalies. Analysis
of umbilical cord blood gases is essential for
assessing newborn acidaemia at the time of birth.
This study evaluates the predictive value of cord
blood gas analysis for short-term outcomes in high-
risk deliveries: a prospective study.

Methodology
Study Design

This retrospective study was conducted over a
period of one year in the Department of Pediatrics,
Darbhanga Medical College and Hospital,
Laheriasarai, Darbhanga, Bihar, India. The objective
of the study was to evaluate the use of the paperless
partogram as a bedside tool for labor management.

Sample Size

The study included a total of 70 term neonates
delivered at our hospital. These neonates were
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selected based on specific inclusion and exclusion
criteria, as outlined below.

Inclusion and Exclusion Criteria
Inclusion criteria

e Neonates delivered to mothers who experienced
any of the following conditions: Fetal heart rate
deceleration or acceleration, Extended second
stage of labor, emergency caesarean delivery
resulting from fetal or mother issues, and
placental insufficiency.

e Term neonates with meconium-stained amniotic
fluid (both vigorous and non-vigorous) need
resuscitation.

Exclusion criteria

e Newborns with significant congenital defects
were not allowed to take part in the research.

Procedure

Informed consent was obtained from the parents
before the procedure. Using a three-clamp method in
an aseptic setting, one milliliter of umbilical cord
blood was extracted, also it was sent straight to the
biochemistry lab for examination. The attending
pediatrician reviewed the neonates' APGAR scores
and administered care according to standard
protocols. Decisions regarding further interventions
were made based on the baby’s clinical condition.
Monitoring involved assessing the need for
interventions at birth, such as positive pressure
ventilation,  endotracheal  intubation,  chest
compressions, or intravenous medications (e.g.,
adrenaline), as well as the requirement for NICU
admission. Delays in achieving full feeds, including
feed intolerance or difficulty breastfeeding by the
third day of life, were recorded. Seizures, whether
generalized or subtle, were analyzed, and
encephalopathy was classified using the modified
SARNAT scoring system. All neonates were
continuously monitored for clinical condition and
outcomes throughout the study period.

Statistical Analysis

Analysis of this study was done by using SPSS
version 27. Continuous data were analysed using the
mean and standard deviation, whereas categorical
variables were summarised using frequencies also
percentages. Independent t-tests were used to
compare mean outcomes between anemic and non-
anemic children.

Results

Table 1 defines the clinical features of a cohort of
newborns. Among the 70 neonates, 65.7% were
male also 34.3% were female. ‘The mean gestational
age was 37.4 weeks, with a standard deviation of 1.3
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weeks’, while the mean body weight was 2850.5
grams, accompanied by a standard variance of 430.2
grams. birth modalities were vaginal birth (57.1%),
assisted labor (21.4%), emergency or urgent
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cesarean section (14.3%), and elective cesarean
section (7.1%). ‘The median Apgar score at 1 minute
was 7 (interquartile range 5-8), and at 5 minutes, it
was 9 (range 7-10).

Table 1: Clinical characteristics of neonates

Frequency

Gender, %

Male

Female

Gestational age, wks (Mean + SD)

Body weight, g (Mean = SD)

Emergency or urgency caesarean section
Elective caesarean section

Instrumental labor

Vaginal delivery

Apgar score 1 min, median (250-750 percentile)
Apgar score 5 min

Table 2 shows clinical characteristics assessed
according to the pH values of two cohorts: ‘Group 1
(pH < 7.25) and Group 2 (pH > 7.25).” Marked
disparities were noted among these groups in
various clinical outcomes, with decreased pH (pH <
7.25) correlated with worse results. Group 1 had a
greater frequency of requiring resuscitation (p =

Value

46 (65.7%)

24 (34.3%)
374+£13
2850.5 +430.2
10 (14.3%)
5(7.1%)

15 (21.4%)

40 (57.1%)

7 (5-8)
9(7-10)

0.007), delays in attaining complete feeds (p =
0.005), encephalopathy (p = 0.008), convulsions (p
= 0.04), and increased NICU hospitalizations (p =
0.017). The data suggest that a reduced pH at
delivery is associated with an increased likelihood of
problems in these clinical variables.

Table 2: Clinical variables measurements

Variables Yes (pH < 7.25)
Resuscitation

pH < 7.25 (Group 1) 10
pH > 7.25 (Group 2)

Delay in achieving full feeds

pH <7.25 7
pH > 7.25 2
Encephalopathy

pH <7.25 4
pH > 7.25 1
Convulsions

pH <7.25 3
pH > 7.25 1
NICU admission

pH <7.25 5
pH > 7.25 2

Table 3 shows the correlation between different
clinical problems and mean pH values, emphasizing
statistical significance when relevant. Infants
necessitating resuscitation exhibited a lower mean
pH (7.16) than those who did not require it (7.3),
with a significant P value of 0.005. Infants requiring
NICU admission exhibited a markedly lower mean
pH (7.1) compared to those who did not require
admission (7.24), with a P value of 0.0015.
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No (pH > 7.25) P value
35 0.007
5

38 0.005
53

41 0.008
54

42 0.04
54

40

53 0.017

Convulsions correlated with a reduced mean pH
(7.11) however this finding was not significant (P =
0.45). Encephalopathy exhibited a little variation in
pH (7.12 compared to 7.28), although the P value
was not significant (0.18). Infants with delayed
achievement of complete meals had a substantially
lower mean pH (7.07) than those without delay
(7.25), with a P value of 0.002.
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Table 3: Relationship between variable needs and average pH levels
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Variables

Need for resuscitation

No need for resuscitation

Need for neonatal intensive care unit admission
No need for neonatal intensive care unit admission
Convulsions

No convulsions

Encephalopathy

No encephalopathy

Delay in attaining full feeds

No delay in attaining full feeds

No. Mean pH P value
20 7.16 0.005
50 7.3

10 7.1 0.0015
60 7.24

6 7.11 0.45
64 7.29

7 7.12

63 7.28 0.18

9 7.07 0.002
61 7.25

Discussion

The gender distribution and delivery modalities
provide an overview of the cohort's characteristics,
but when neonatal outcomes are stratified by pH
values, the clinical implications of lower pH become
apparent. Group 1 (pH < 7.25) had significantly
higher rates of requiring resuscitation, delays in
achieving full feeds, encephalopathy, convulsions,
and increased NICU admissions compared to Group
2 (pH > 7.25). The results indicate that a pH value
under 7.25 at birth is a significant predictor of
newborn morbidity. In this study, 66% of the
subjects were male newborns, whereas 34% were
female neonates. The mean body weight of
newborns was 2840.8 + 432 grams. Sixty percent
were delivered vaginally, succeeded by assisted
labor. In the research, 100 infants were enrolled; of
them, 45 infants had a pH of 7.25. Ahmadpour-
Kacho M et al. [10] investigated the outcomes of 120
high-risk infants in their study. In the newborn
cohort, 42 out of 60 infants with a ‘pH below 7.2
need resuscitation, whereas only 13 infants in the
group with a pH over 7.2’ required the same
intervention.

Infants requiring resuscitation, NICU admission,
and those with delayed feeding had significantly
lower mean pH values. For example, the mean pH
for infants requiring resuscitation was 7.16,
significantly lower than 7.3 for those who did not.
NICU admissions also exhibited a stark difference
in pH (7.1 vs. 7.24), reinforcing the association
between acidosis and the need for intensive care
Goldhaber and associates investigated the
correlation between umbilical arterial acidity and
neurological problems (encephalopathy and
seizures) in a cohort of 3,506 term, singleton infants
exhibiting cord arterial pH levels below 7.20. [11]
Neonatal mortality was significantly elevated at pH
levels below 7.00. ‘The threshold at which seizures
became more probable was pH < 7.05, also for
idiopathic seizures, pH < 7.00.” They proposed that
a pH value of less than 7.00 serves as a credible
criterion for identifying abnormal academia.

Interestingly, although convulsions and
encephalopathy were more frequent in Group 1, the
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correlation between these outcomes and lower pH
was not statistically significant, suggesting that
while pH plays a role, additional factors might
influence the development of these complications.
The study revealed no significant correlation
between the pH and LDH levels of cord blood and
the sex of the newborn. Additional investigations
have indicated a strong correlation between male sex
also elevated cord blood lactate levels in newborns
[12, 13]. A comparable investigation on neonates
born to moms with meconium-stained amniotic fluid
found substantially reduced cord blood pH values
also elevated cord blood lactate levels as well as base
deficits in newborns with Milliampere-seconds
compared to those without Milliampere-seconds
[14]. Similarly with our findings, a research
indicated that neonates born via emergency
caesarean section exhibited markedly elevated cord
arterial blood Lactate dehydrogenase levels in
comparison to those delivered vaginally. They also
determined that neonates born after elective LSCS
showed substantially reduced cord blood Lactate
dehydrogenase levels [15].

Conclusion

The study findings underscore the critical role of
umbilical cord blood pH in predicting neonatal
morbidity. Neonates with a pH below 7.25 exhibited
significantly worse clinical outcomes, including a
higher need for resuscitation, delayed feeding,
encephalopathy, convulsions, and increased NICU
admissions compared to those with a pH above 7.25.
Lower mean pH levels were strongly associated with
more severe conditions, highlighting acidosis as a
key predictor of poor neonatal health. Although
convulsions and encephalopathy were more
common in the lower pH group, their correlation
was not statistically significant, suggesting the
involvement of additional factors. Overall, the study
confirms that umbilical cord blood pH provides an
objective and valuable assessment of neonatal risk,
especially in high-risk deliveries.
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