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Background: Birth asphyxia is defined as the
inability to establish breathing during delivery. It is
a common neonatal problem and contributes to
significant morbidity and mortality. Asphyxia can
strike foetuses at any time before, during, or after
delivery. In neonates with perinatal asphyxia,
lactate concentration may be a sign of brain
impairment. Lactate is better predictor for
intrapartum asphyxia for neonatal outcome.
Purpose/ Obijectives: To determine the role of
postnatal lactate levels as an early indicator of
neurological outcome in term infants with
intrapartum asphyxia.

Material and Methods: This prospective
observational cohort study was conducted in
Department of Pediatrics, SMGS Hospital Jammu
over a period of one year on 62 term neonates.
Serum lactate levels within first hour and at 24
hours after birth were measured. Neurological and
developmental assessment of these infants was
done at 8 months of age on follow up. The
investigations done during the study wereUmbilical
artery blood gas analysis, Serum lactate level,
Complete blood counts and Serum electrolytes.
Results: The average gestational age of study
neonates was (38.7+3.42) weeks and average birth
weight of neonates was (3.08+1.54) kg. Further, the
average APGAR score of study neonates at 5
minutes was (4.57£0.983). It was observed that
plasma lactate within one hour were significantly
higher in patients with mild to severe HIE
compared to normal neurological patients.
Conclusion: The present study concluded that
plasma lactate was significantly high in patients
with mild to severe HIE compared to normal
neurological patients.

l. INTRODUCTION

Birth asphyxia is a common neonatal
problem and contributes to significant morbidity
and mortality. It is defined as the inability to
establish breathing during delivery and accounts
for an estimated 900,000 fatalities annually.
Intrapartum asphyxia affects 2 to 10 out of every
1000 term infants worldwide.

Asphyxia can strike foetuses at any time
before, during, or after delivery®.The newborn may
suffer serious effects from this disease, mainly in
the area of the central nervous system?.

Birth asphyxia may affect all major body
organs and these complications of birth asphyxia
are very fatal. In a newborn with birth asphyxia the
percentage of multi organ involvement such as
renal, neurological, cardiac, and lung dysfunction
occurs in 50%, 28%, 25% and 23% of cases
respectively’

Hypoxia and inadequate tissue perfusion
always result in the production of lactate.
Anaerobic metabolism is necessary for tissues to
meet their energy needs when there is a critical
reduction in oxygen and substrate delivery because
aerobic metabolism through Kreb's cycle cannot be
maintained. In turn, this causes blood lactate
production to rise and to build up more. The blood
lactate concentrations in critically ill and injured
adult patients can be used to detect tissue hypoxia
at an early stage, assess illness severity, and predict
outcome. In the recent past, a good corpus of
scholars has focused their attention towards to the
prognostic value of lactacidaemia in newborns with
severe hypoxaemia®,

The presence of severe metabolic acidosis
(pH<7.0 and base deficit >12mmol/L) at birth in a
newborn exhibiting early signs of moderate or
severe encephalopathy 2.

In neonates with perinatal asphyxia,
lactate concentration may be a sign of brain
impairment®.Lactate is better predictor for
intrapartum asphyxia for neonatal outcome °.

Accordingly, the purpose of this study is
to determine the role of postnatal lactate levels as
an early indicator of neurological outcome in term
infants with intrapartum asphyxia.

Aims and Objectives:

To determine the role of postnatal plasma lactate
levels in predicting the short-term neurological
outcome in term infants with intrapartum asphyxia
ie.

1. Development and severity of hypoxic
ischemic encephalopathy
2. Neurological outcome at 8 months of age.
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1. MATERIAL AND METHODS:

This prospective observational cohort
study was conducted in Department of Pediatrics,
SMGS Hospital Jammu over a period of one year
(1% November 2021 to 31% October 2022).Neonates
admitted in NICU from 1% November 2021 to 28"
February 2022 with diagnosis of birth asphyxia
were taken for the study considering the inclusion
and exclusion criteria and follow up was done till
31" October 2022. Following inclusion and
exclusion criteria were taken into consideration.

Inclusion criteria:

Neonates born at >37 weeks gestation with:

1. Fetal distress (fetal bradycardia, meconium-
stained liquor and abnormal heart patterns such
as late or variable decelerations).

2. APGAR score at 5 minutes <5

3. Umbilical artery blood gas analysis showing
pH<7.0

4. Hemodynamic, respiratory or neurological
abnormalities persisting 30 minutes after birth

Exclusion criteria:

Neonates with:

Life threatening congenital malformations
Intracranial hemorrhage

Pulmonary diseases

Preterm neonates

Patients who died during course of hospital
stay

agrwdE

Serum lactate levels within first hour and
at 24 hours after birth were measured. Neurological
and developmental assessment of these infants was
done at 8 months of age on follow up.

The patients were enrolled after taking
written informed consent from parents. Information
was collected through a pre-structured proforma for
each patient. The study was carried out on patients
admitted with diagnosis of intrapartum asphynxia.
Umbilical artery blood was sampled immediately

after delivery. Serum lactate levels were measured
immediately after collection within one hour and at
24 hours of birth using Gem Premier 3000 blood
gas analyzer.

Assessment of Hypoxemic Ischemic
Encephalopathy (HIE) was done at 6 hours of life
and severity was categorized as per modified
Sarnat and Sarnat classification .

Neurological and developmental
assessment was done in selected patients using
AmielTison scale at 8 months of age on follow up.

The serum lactate levels at birth and 24
hour of birth were correlated with the development
and  severity of  hypoxemic ischemic
encephalopathy and the neurological outcome at 8
months of age.

The investigations done during the study were
Umbilical artery blood gas analysis, Serum lactate
level, Complete blood counts and Serum
electrolytes.

1. RESULTS AND OBSERVATIONS:

Initially we included 67 term neonates in
our study who met the inclusion criteria but during
the course of study there were 5 deaths and we
have excluded them from the study. Thus, we have
included 62 term neonates in our study.

In our study the average gestational age of
neonates was (38.7+3.42), with majority of
neonates (46.8%) having the gestational age of (39-
40) weeks, followed by 32.3% neonates with
gestational age of (38-39) weeks and 21% with
gestational age of 37-38 weeks.

In our study the average birth weight of
neonates was (3.08+1.54) kg, with majority of
neonates (72.6%) having their birth weight (2.5-
3.5) kg, followed by 19.4% neonates with birth
weight of > 3.5 kg, and 8.1% neonates with birth
weight fewer than 2.5 kg as depicted in Fig.1.
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Fig. 1: Birth weight of study neonates
In our study the average APGAR score of APGAR score of 4, (9.7%) neonates with APGAR
study neonates at 5 minutes was (4.57+0.983), with score 3 and 3.2% neonates had an APGAR score of
majority of neonates (62.9%) having their APGAR 2 (Fig.2)
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Fig.2:Apgar score at 5 minutes in study neonates

Table 1: Neurological status at presentation in study neonates

Neurological status N %age
Normal 18 29.0
Mild HIE 23 37.1
Moderate HIE 16 25.8
Severe HIE 5 8.1
Total 62 100
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It was observed in our study that majority
of neonates (37.1%) had mild HIE neurological
status at presentation, followed by 29% neonates
with normal neurological status, (25.8%) neonates

with moderate HIE status and 8.1% with severe
HIE status as depicted in table 1.
It was observed in our study that the mean serum
lactate level within 1 hour was 7.82 which
decreased to 4.67 after 24 hours.

Table 2: Baseline clinical characteristics in two groups

Parameter | Group 1

Group 2 P-value

Mean | SD Mean | SD

Gestational
age 38.57
(weeks)

219 | 38.75 | 3.14 | 0.825

Birth
weight 2.98

(Kg)

124 | 312 | 179 | 0.763

5 minute

Score

apgar 481 | 0.873 | 4.47 | 115 | 0.265

Serum
lactate
within 1
hour

5.98

153 | 8.57 | 3.18 | <0.001*

Serum
lactate at 3.15
24 hours

116 | 5.29 | 2.75 | <0.001*

*Statistically ~ Significant  Difference  (P-
value<0.05)

Group 1 (Normal neurological status);

Group 2 (Mild to severe neurological status)

It was observed in our study that
gestational age, birth weight and 5 minute APGAR
was comparable between the groups, however, the
serum lactate levels within one hour and at 24

hours for group 1 were significantly smaller in
group 1 compared to group 2 (5.98 vs. 8.57, 3.13
vs. 5.29) as depicted in table 2.

It was observed in our study that neurological
outcome at 8 months of follow up was normal for
majority of patients (64.5%), however, minor to
moderate impairment was evident in 30.6%
neonates and 4.8% had severe impairment as
depicted in fig.3.
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Fig. 3: Neurological outcome at 8 months of follow in study neonates
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It was observed that with a sensitivity,
specificity and diagnostic accuracy of 90.9%,
70.7% and 77.8% respectively, the optimal cutoff

value for serum lactate within first hour in
predicting short term neurological outcome of
study neonates was >7.4
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Fig. 4: Diagnostic accuracy of serum lactate levels within first hour in predicting short term neurological
outcome of study neonates

V. DISCUSSION

In the present study, we have
comprehensively analyzed patient’s data on the
basis of clinical aspects, serum lactate levels within
one hour and at 24 hours, neurological assessment
and outcome at 8 months of follow up.

In our study 62 term neonates were
included. The average gestational age of study
neonates was (38.7+3.42), with majority of
neonates (46.8%) having the gestational age of (39-
40) weeks, followed by 32.3% neonates with

gestational age of (38-39) weeks and 21% with
gestational age of 37-38 weeks. Due to the
exclusion of all preterm deliveries occurring before
37 weeks of gestation and our focus on postnatal
risk factors for birth asphyxia in term neonates,
gestational age of the neonates did not appear to be
a relevant risk factor in our investigation. In a
retrospective study by Shah S et al., 2004 on the
predictive value of pH, base deficit and lactate for
the occurrence of moderate-to-severe hypoxic
ischaemic encephalopathy (HIE) and systemic
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complications of asphyxia in term infants with
intrapartum asphyxia, the average gestational age
of neonates was (39+1.2) years which is consistent
with our study®.Kiyani et al.,2014 in their study on
the assessment of various perinatal factors leading
to birth asphyxia among term newborns, reported
that the average gestational age of neonates was
39.86+£1.24 weeks, with majority of neonates
(52.55%) born between 37-39 weeks, followed by
47.45 % born between 40-41 weeks of gestation,
these results are much similar to the present
study™®.

In the present study, the average birth
weight of neonates was (3.08+1.54) kg, with
majority of them (72.6%) having their birth weight
(2.5- 3.5) kg, followed by 19.4% neonates with
birth weight of > 3.5 kg, and only 8.1% neonates
had birth weight below 2.5 kg. In a study by
Manandhar SR et al.,2019, a total of 1284 babies
delivered over six month’s period were enrolled in
their study and of them 47 (3.66%) babies were
asphyxiated, at 95% confidence Interval (2.64-
4.68%). They reported the mean birth weight of
asphyxiated babies as (2.75+0.065) kg, which is
consistent with our study™*.

APGAR score has been used in the
immediate assessment of newborns. The Apgar
score provides an accepted and convenient method
for reporting the status of the newborn infant
immediately after birth and the response to
resuscitation if needed. We observed that the
average APGAR score of studied neonates at 5
minutes was (4.57+0.983), with majority of
neonates (62.9%) having their APGAR score of 5,
followed by 24.2% neonates with APGAR score of
4, (9.7%) neonates with APGAR score 3 and 3.2%
neonates had an APGAR score of 2. In likewise
study by Shah S et al.,2004, the 5 minute APGAR
score of asphyxiated neonates was (5+2.0), which
is comparable with our study’®.

The Sarnat and Sarnat classification was
used to classify any clinical indications of HIE as
mild (stage 1), moderate (stage 2), or severe (stage
3) . In the present study, we observed that majority
of neonates (37.1%) had mild HIE neurological
status at presentation, followed by 29% neonates
with normal neurological status, (25.8%) neonates
with moderate HIE status and 8.1% with severe
HIE status. In a study by Shah S et al.,2004, 57.3%
had normal neurological status, followed by
(11.7%) with mild HIE status and 21.31% patients
with severe HIE status®. Similarly, In a study by Tu
YF et al., 2021, out of 64 asphyxiated infants,
(34%) patients had mild status, (36%) had
moderate status, and (29%) had severe HIE
status'.

Out of 62 birth asphyxiated neonates, 18
(29%) patients with normal neurological status
were placed in group | and 44 (70.9%) patients
with mild to HIE status were placed in group II.
Given the limited therapeutic window and potential
side effects of neuroprotective therapies, the
requirement for early prediction is especially
crucial. The treatment window in newborns appears
to be between one and six hours after delivery,
according to animal research and preliminary
clinical experience(Vannucci RC et al.,1997)
(Cheung PY et al., 2000)***, Therefore, it's critical
to look for helpful predictors early on in the
disease's progression, ideally within the first six
hours following birth. With this in mind, we
evaluated the serum lactate level in neonates and
found that the average lactate level of neonates was
7.82 within 1 hour, which later decreased to 4.67
after 24 hours. When the baseline characteristics
between the groups were compared, we found that
both the groups were comparable with respect to
average gestational ages (38.57 vs. 38.75) weeks,
average birth weights (2.98 vs. 3.12) kg and
average 5 minute APGAR score(4.81 vs. 4.47).
However; average serum lactate levels for patients
with mild to severe HIE (Group 2) within 1 hour
were significantly high in comparison to patients
with normal neurological status (Group 1); (8.57
vs. 5.97 mmol/l, p-value <0.001*). The serum
lactate levels for group 2 were still significantly
high at 24 hours compared to group 1 (5.29 vs. 3.15
mmol/l; p<0.001*) and the difference was
statistically significant. Lactate levels and newborn
neurological development were found to be
strongly correlated. Evidently, neonates with mild-
to-severe HIE had considerably higher lactate
levels compared to those with no HIE. These
infants also required more time for their lactate
levels to return to normal. In a similar study
conducted by da Silva S et al.,2000 evaluated the
lactate levels in 115 babies with suspected hypoxia
at 30 minutes of life and found that greater lactate
levels were linked to mild to severe
encephalopathy, which is in consonance with the
present study’®.Shah S et al., 2004in their study
also reported a significant association between high
lactate  levels and neonatal neurological
impairment. Neonates with moderate-to-severe HIE
had considerably greater lactate levels than those
with mild or no HIE, which is in concordance with
the present study®. We observed that neurological
outcome at 8 months of follow up was normal for
majority of patients (64.5%), however, minor to
moderate impairment was evident in 30.6%
neonates and 4.8% had severe impairment.
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In the present study, we observed that if
the blood lactate levels were >7.4 mmol/l at 1 hour
of age, neonates were more susceptible to
neurological and systemic problems. The ROC
analysis also revealed that with a sensitivity,
specificity and diagnostic accuracy of 90.9%,
70.7% and 77.8% respectively, the optimal cutoff
value within first hour for serum lactate levels in
predicting short term neurological outcome of
neonates was >7.4 mmol/l. In a study by Shah S et
al., 2004, the ideal cutoff value for serum lactate
within an hour to predict the systemic problems
was >7.5, which is consistent with the predicted
optimal cutoff value of >7.4 obtained in our study”®.
Although the specificity of their predicted cutoff
value of >7.5 was quite similar to our study (70%)
but the reported sensitivity was relatively low
compared to our study (77% vs. 90%). Cheung PY
et al.,1994reported that plasma lactate levels over
15mmol/l were a reliable indicator of impending
death in neonates with severe hypoxemia who
required extracorporealmembrane
oxygenation'®. Additionally, it has recently been
recognized that in survivors with severe
hypoxaemia, plasma lactate levels exceeding
15mmol/l predict poor developmental outcomes.
The variation in the optimal predictive cutoff value
of plasma lactate levels may be attributed to
heterogenic  study design, lack of ethnic
homogeneity and varying sample sizes.

V.  CONCLUSION:

The present study demonstrated that
gestational age,birth weights and 5 minute APGAR
were comparable between the asphyxiated patients
with normal neurological outcome and mild to
severe HIE. However; plasma lactate was
significantly high in patients with mild to severe
HIE compared to normal neurological patients.
However, in view of smaller sample size confined
to local population only, we suggest a
comprehensive large sample multi-centric study to
further validate the prognostic significance of
plasma lactate levels among asphyxiated neonates.

REFERENCES:
[1]. Rainaldi MA, Perlman JM.
Pathophysiology of Birth

Asphyxia. Clin.Perinatol 2016;43:409-22.
[2].  Antonucci R, Porcella A, Pilloni MD.
Perinatal asphyxia in the term newborn. J.
Pediatr. Neonatal Individ
Med 2014;3:2030269.
[3]. Perlman JM, Tack ED, Martin T,
Shackelford G, Amon E. Acute systemic

[4].

[5].

[6].

[71.

(8l.

[

[10].

[11].

[12].

[13].

[14].

[15].

organ injury in term infants after asphyxia.
Am J Dis Child 1989; 143:617-620.
Deshpande SA, Platt MP. Association
between blood lactate and acid-base status
and mortality in ventilated babies. Arch
Dis Child Fetal Neonatal Ed.
1997;76(1):F15-F20.

Jovandaric MZ,
MilenkovicSJ.Neurological —impairments
in  hypoxic neonates and lactate
levels.Neurological Research
2018;40(10):822-27.

Nordstréom L, Achanna S, Naka K,
Arulkumaran S. Fetal and maternal lactate
increase during active second stage of
labour. BJOG: An International Journal of
Obstetrics &Gynaecology, 2001;108: 263-
268.

Power BD, McGinley J, Sweetman D,
Murphy JF. The modified Sarnat score in
the assessment of neonatal
encephalopathy: a quality improvement
initiative. Irish Medical Journal
2019;112(7):976.

Sarnat HB. Neonatal Encephalopathy
Following Fetal Distress. Arch
Neurol 1976;33:696-705.

Shah S, Tracy M, Smyth J. Postnatal
lactate as an early predictor of short-term
outcome after intrapartum asphyxia. J
Perinatol2004;24(1):16-20.
NaumanKiyani A, Khushdil A, Ehsan A.
Perinatal Factors Leading to Birth
Asphyxia among Term Newborns in a
Tertiary Care Hospital. Iran J Pediatr
2014;24(5):637-42.

Manandhar SR, Basnet R. Prevalence of
Perinatal Asphyxia in Neonates at a
Tertiary Care Hospital: A Descriptive
Cross-sectional Study. JNMA J Nepal
Med Assoc 2019;57(219):287-92.

Tu YF, Wu PM, Yu WH et al. Lactate
Predicts Neurological Outcomes after
Perinatal Asphyxia in Post-Hypothermia
Era: A Prospective Cohort Study.
Life(Basel) 2021 Nov 5;11(11):1193.
Vannucci RC, Perlman JM. Interventions
for perinatal hypoxic ischemic
encephalopathy. Pediatrics
1997;100:1004-14.

Cheung PY, Robertson CM. Predicting the
outcome of term neonates with
intrapartum asphyxia.
ActaPaediatr2000;89:262—71.

da Silva S, Hennebert N, Denis R,
Wayenberg JL. Clinical value of a single

DOI: 10.35629/5252-0601332339

[Impact Factorvalue 6.18| 1ISO 9001: 2008 Certified Journal

Page 338



Il' International Journal Dental and Medical Sciences Research
eg Volume 6, Issue 1, Jan-Feb- 2024 pp 332-339 www.ijdmsrjournal.com

postnatal lactate measurement after
intrapartum
asphyxia. ActaPaediatr2001;89(3):320-23.
[16]. Cheung PY, Robertson CM, Finer NN.
Plasma lactate as a predictor of early
childhood neurodevelopmental outcome
of neonates with severe hypoxaemia
requiring  extracorporeal membrane
oxygenation. Arch  Dis Child Fetal
Neonatal Ed 1996;74(1):F47-F50

DOI: 10.35629/5252-0601332339 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal  Page 339



