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Abstract:  
Background: Birth asphyxia ‘remains a leading cause of neonatal morbidity and mortality globally, especially in 
low- and middle-income countries. It is characterized by failure to initiate or sustain breathing at birth, resulting 
in hypoxia, multi-organ dysfunction, and potential long-term neurological deficits. 
Aim: To evaluate the incidence, clinical profile, and short-term outcomes of neonates with birth asphyxia. 
Methodology: A hospital-based retrospective observational study was conducted over six months at the 
Department of Pediatrics, Sri Krishna Medical College and Hospital, Muzaffarpur, Bihar, India. Eighty neonates 
diagnosed with birth asphyxia and admitted within 24 hours of birth were included. Data on demographics, 
perinatal risk factors, APGAR scores, resuscitation measures, interventions, and short-term outcomes were 
collected and analyzed using SPSS 27. 
Results: Among 80 neonates, 56% were male, 69% term, and 56% had birth weight 2.5–3.5 kg. Low APGAR 
scores (<7 at 5 min) were observed in 50%, and 63% required resuscitation. Supportive NICU care included 
oxygen supplementation (75%) and intravenous fluids (88%), while 31% required mechanical ventilation. 
Favorable recovery occurred in 69%, while 31% developed complications, including seizures (19%) and hypoxic-
ischemic encephalopathy (13%). 
Conclusion: Early recognition, prompt resuscitation, and timely’ interventions, including therapeutic 
hypothermia, are critical ‘to improving short-term outcomes in neonates with birth asphyxia. 
Keywords: Birth Asphyxia, Neonatal Outcomes, APGAR Score, Resuscitation, Therapeutic Hypothermia. 
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Introduction 

Birth asphyxia continues ‘to be a major reason for 
newborn health problems and deaths throughout the 
world, especially in low- and middle-income coun-
tries which experience restricted access to medical 
services and insufficient prenatal care and skilled 
birth assistance [1]. The World Health Organization 
(WHO) defines birth asphyxia as the failure to initi-
ate and sustain breathing at birth, resulting in hypox-
emia and hypercapnia, which may lead to multi-or-
gan dysfunction and long-term neurological deficits. 
Birth asphyxia accounts for about 23 percent of ne-
onatal deaths which total 2.4 million each year 
throughout the world. Birth asphyxia causes long-
term health problems which include cerebral palsy 
and developmental delay and epilepsy and cognitive 
impairment, thus creating a major health burden for 
families and healthcare systems and society. The 
pathophysiology of birth asphyxia involves a com-

plex interplay of intrapartum hypoxia, ischemia, and 
reperfusion injury, which produces oxidative stress 
and inflammation which leads to neuronal injury [2]. 
The perinatal period sees hypoxic-ischemic injuries 
which can damage multiple organ systems that in-
clude the central nervous system and cardiovascular 
system and kidneys and liver, resulting in multior-
gan dysfunction in severe cases. The severity of’ in-
jury depends on three factors which include ‘the 
length of oxygen deprivation, the gestational age at 
birth, the infant's birth weight and the success of re-
suscitation efforts performed at delivery. 

The risk factors that contribute to birth asphyxia re-
sult from multiple causes which medical experts di-
vide into three categories; maternal factors, fetal fac-
tors, and intrapartum factors [3]. The maternal con-
ditions which raise perinatal hypoxia risk include 

http://www.ijpqa.com/


 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Rituraj et al.                                                                                       International Journal of Pharmaceutical Quality Assurance 

367 

preeclampsia, eclampsia, anemia, maternal infec-
tions, antepartum hemorrhage, and inadequate ante-
natal care. The conditions which restrict fetal growth 
together with prematurity and multiple gestations 
and congenital anomalies make neonates more 
likely to experience asphyxia. The complications 
which occur during intrapartum periods include pro-
longed labor and obstructed labor and cord prolapse 
and placental abruption and meconium-stained am-
niotic fluid all of which directly harm fetal oxygen-
ation. The identification of these risk factors enables 
medical professionals to detect neonates who need 
urgent care, which leads to significant improve-
ments in their short-term medical results. The pro-
cess of resuscitating infants at birth through stimu-
lation and airway management and positive pressure 
ventilation and advanced neonatal life support when 
needed, serves as a crucial method for decreasing 
both morbidity and mortality, which results from 
birth asphyxia. The resource-limited settings face 
high birth asphyxia rates because their medical staff 
struggles to identify conditions, which leads to both 
delayed recognition and their lack of proper intra-
partum monitoring, despite the existence of neonatal 
care and resuscitation guidelines [4]. 

The short-term effects of birth asphyxia show a wide 
range of’ results which include both minor tempo-
rary health issues and life-threatening multiple or-
gan failure. The initial symptoms may present as 
breathing problems decreased muscle strength sei-
zures and ‘three specific medical conditions which 
are metabolic acidosis hypoglycemia and hypother-
mia together with challenges during feeding. The 
Apgar score and Sarnat staging for hypoxic-is-
chemic encephalopathy (HIE) together with blood 
gas analysis [5] serve as methods to evaluate the de-
gree of these outcomes. The presence of moderate to 
severe asphyxia in neonates leads to increased 
chances of developing complications which include 
persistent pulmonary hypertension and acute kidney 
injury and myocardial dysfunction and coagulopa-
thy. The short-term outcomes depend on two factors 
which are the initial extremity of hypoxic injury and 
the promptness and effectiveness of neonatal treat-
ment together with the existence of therapeutic hy-
pothermia and neonatal intensive care support [6]. 
The study of birth asphyxia through retrospective as-
sessment enables researchers to discover risk factor 
patterns together with perinatal treatment methods 
and first results which serve as critical elements for 
designing preventive measures and enhancing ob-
stetric procedures and refining neonatal resuscita-
tion methods. 

The research shows that identifying birth asphyxia 
cases at an early stage and providing immediate 
treatment will decrease the negative effects of this 
condition. Research indicates that neonates who re-
ceive timely and appropriate resuscitative measures 
have significantly better short-term survival rates 

and reduced complications [7]. The use of standard-
ized neonatal care protocols which include tempera-
ture control and glucose assessment and seizure con-
trol and neuroprotective treatments has resulted in 
better health results for affected neonates. The retro-
spective evaluation establishes crucial knowledge 
about local disease patterns and risk assessment 
methods and existing deficiencies in perinatal ser-
vices, which will help build effective health initia-
tives and medical regulations. The short-term results 
of birth asphyxia create a basis for estimating per-
manent neurological and developmental outcomes, 
which shows the importance of’ follow-up and early 
intervention programs. 

Birth asphyxia ‘remains a significant cause of neo-
natal disabilities and deaths throughout the world 
which affects both immediate health results and fu-
ture medical assessments. The identification of ma-
ternal and fetal and intrapartum risk elements to-
gether with immediate identification of complica-
tions and effective neonatal resuscitation methods 
serves as the foundation for better survival rates and 
reduced medical issues. The retrospective assess-
ment of birth asphyxia together with its immediate 
consequences serves two purposes: it evaluates cur-
rent perinatal and neonatal care methods and it 
shows which areas need improvement for obstetric 
and neonatal care. The studies provide essential sup-
port for clinical procedures while they create public 
health rules to decrease the impact of birth asphyxia 
on neonates and their families and medical facilities. 

Methodology 

Study Design: This study was a hospital-based ret-
rospective observational study aimed at evaluating 
the incidence, clinical profile, and short-term out-
comes of neonates diagnosed with birth asphyxia. 
Data were collected from hospital records of admit-
ted neonates over a six-month period. The study de-
sign allowed for comprehensive assessment of peri-
natal factors, immediate neonatal management, and 
short-term outcomes, including recovery and com-
plications during the hospital stay. 

Study Area: The study was conducted in the De-
partment of Pediatrics, Sri Krishna Medical College 
and Hospital, Muzaffarpur, Bihar, India. 

Study Duration: The study was carried out over a 
period of’ six months from May 2025 to October 
2025. 

Study Participants 

Inclusion Criteria 

• Neonates diagnosed with birth asphyxia as per 
ICD-10 criteria (P21) 

• Admission to ‘the hospital within 24 hours of 
birth 

• Both term (≥37 weeks) and preterm (<37 
weeks) neonates 
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• Neonates with complete medical records, in-
cluding APGAR scores, resuscitation details, 
and short-term outcomes 

Exclusion Criteria 

• Neonates with major congenital malformations 
incompatible with life 

• Neonates born outside the hospital and admitted 
after 24 hours of birth 

• Incomplete or missing medical records 
• Neonates with co-existing severe infections or 

metabolic disorders that could confound out-
come assessment 

Sample Size: A total of 80 neonates fulfilling the 
inclusion criteria were included in the study. Sample 
size calculation was based on previous institutional 
prevalence data of birth asphyxia and allowed for 
sufficient power to analyze short-term outcomes 
within the study period. 

Procedure: After obtaining approval from the Insti-
tutional Ethics Committee, the medical records of 
neonates admitted to the NICU and pediatric ward 
were systematically reviewed. Birth asphyxia was 
defined using standard criteria based on APGAR 
scores, need for resuscitation at birth, and clinical 
signs of hypoxia such as poor muscle tone, gasping, 
or abnormal reflexes. Data extracted included demo-
graphic information (gestational age, birth weight, 
sex), maternal obstetric history, mode of delivery, 
APGAR scores at 1 and 5 minutes, resuscitation 
measures, and initial laboratory parameters. Short-
term outcomes were evaluated in terms of’ recovery, 
complications such as seizures, hypoxic-ischemic 
encephalopathy (HIE), organ dysfunction, and mor-
tality during hospital stay. All collected data were 

anonymized and ‘recorded in a structured data col-
lection form to maintain confidentiality. 

Statistical Analysis: Data were analyzed using 
SPSS version 27.0. Continuous variables such as 
birth weight, gestational age, and length of hospital 
stay were expressed as mean ± standard deviation or 
median with interquartile range, depending on dis-
tribution. Categorical variables including sex, sever-
ity of asphyxia, complications, and outcome were 
presented as frequencies and percentages. Associa-
tions between categorical variables were assessed 
using the Chi-square test or Fisher’s exact test as ap-
propriate. Independent t-tests or Mann–Whitney U 
tests were applied to compare continuous variables 
between groups. A p-value <0.05 was considered 
statistically significant. Data visualization was per-
formed using bar charts and frequency tables to rep-
resent the distribution of clinical parameters and out-
comes. 

Result 

Table 1 shows the demographic characteristics of 
the 80 neonates included in the study. Of these, 45 
(56.3%) were male and 35 (43.7%) were female, in-
dicating a slight male predominance. Regarding ges-
tational age, the majority of neonates, 55 (68.8%), 
were term (≥37 weeks), while 25 (31.2%) were pre-
term (<37 weeks). Birth weight distribution revealed 
that 45 (56.3%) neonates weighed between 2.5–3.5 
kg, 30 (37.5%) weighed less than 2.5 kg, and only 5 
(6.2%) exceeded 3.5 kg. In terms of’ delivery mode, 
50 (62.5%) were delivered vaginally, whereas 30 
(37.5%) were delivered via cesarean section, ‘re-
flecting a higher proportion of natural births among 
the study population.

 
Table 1: Demographic Characteristics of Neonates (N = 80) 

Characteristic Frequency (n) Percentage (%) 
Sex 
Male 45 56.3 
Female 35 43.7 
Gestational Age 
Term (≥37 weeks) 55 68.8 
Preterm (<37 weeks) 25 31.2 
Birth Weight 
<2.5 kg 30 37.5 
2.5–3.5 kg 45 56.3 
>3.5 kg 5 6.2 
Mode of Delivery 
Vaginal 50 62.5 
Cesarean Section 30 37.5 

 
Table 2 presents the clinical profile and perinatal 
risk factors observed in the study population. A sig-
nificant proportion of neonates had low APGAR 
scores, with 35 (43.8%) scoring below 4 at 1 minute 
and 40 (50%) scoring below 7 at 5 minutes, indicat-
ing early signs of distress. More than half of the ne-

onates, 50 (62.5%), required resuscitation at birth, 
reflecting the severity of their initial condition. Ma-
ternal complications were noted in 28 (35%) cases, 
while 20 (25%) neonates were born through meco-
nium-stained amniotic fluid, suggesting possible fe-
tal compromise. Premature rupture of’ membranes 
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was documented in 15 (18.8%) deliveries, highlight-
ing an additional risk factor for neonatal morbidity. 
Overall, ‘these findings underscore the prevalence of 

perinatal challenges contributing to neonatal vulner-
ability.

 
Table 2: Clinical Profile and Perinatal Risk Factors 

Risk Factor / Clinical Feature Frequency (n) Percentage (%) 
Low APGAR at 1 min (<4) 35 43.8 
Low APGAR at 5 min (<7) 40 50 
Need for resuscitation at birth 50 62.5 
Maternal complications 28 35 
Meconium-stained amniotic fluid 20 25 
Premature rupture of membranes 15 18.8 

 
Table 3 presents the severity of birth asphyxia 
among the studied neonates based on APGAR 
scores and clinical assessment. Out of the total, 35 
neonates (43.8%) experienced mild to moderate as-
phyxia with APGAR scores between 4 and 7, while 
30 neonates (37.5%) suffered severe asphyxia with 
APGAR scores of 0–3. Additionally, 15 neonates 

(18.7%) fell into a borderline or unspecified cate-
gory, indicating uncertainty or variability in assess-
ment. These findings highlight that a substantial pro-
portion of’ neonates experienced significant as-
phyxic stress at birth, emphasizing the need for 
prompt ‘recognition and intervention to improve ne-
onatal outcomes.

 
Table 3: Severity of Birth Asphyxia (Based on APGAR and Clinical Assessment) 

Severity Frequency (n) Percentage (%) 
Mild to moderate (APGAR 4–7) 35 43.8 
Severe (APGAR 0–3) 30 37.5 
Not specified / borderline 15 18.7 

 
Table 4 presents the interventions and NICU man-
agement provided to neonates in the study. The most 
commonly administered intervention was intrave-
nous fluids, given to 70 neonates (87.5%), followed 
by oxygen supplementation, which was required by 
60 neonates (75%). Mechanical ventilation was nec-
essary in 25 cases (31.3%), while anti-seizure medi-
cations were used in 15 neonates (18.8%). Thera-

peutic hypothermia, indicated for hypoxic-ischemic 
encephalopathy (HIE), was applied in 5 cases 
(6.2%). Overall, these findings reflect that support-
ive care, particularly fluid therapy and oxygen sup-
plementation, formed the cornerstone of NICU man-
agement, while more advanced interventions were 
reserved for neonates with severe complications.

 
Table 4: Interventions and NICU Management 

Intervention / Procedure Frequency (n) Percentage (%) 
Oxygen supplementation 60 75 
Mechanical ventilation 25 31.3 
Intravenous fluids 70 87.5 
Anti-seizure medications 15 18.8 
Therapeutic hypothermia (if HIE) 5 6.2 

 
Table 5 presents the short-term outcomes of neo-
nates with birth asphyxia. Out of the total cases, 55 
neonates (68.8%) showed favorable recovery, while 
25 neonates (31.2%) experienced poor outcomes, in-
cluding complications or death. Among the compli-
cations, 15 neonates (18.8%) developed seizures, 
and 10 neonates (12.5%) were diagnosed with hy-

poxic-ischemic encephalopathy (HIE). The average 
length of’ hospital stay for these neonates was 10 ± 
4 days, reflecting the variability in ‘recovery and se-
verity of the condition. Overall, the table highlights 
that while the majority of neonates recovered, a sig-
nificant proportion faced serious complications re-
quiring close monitoring and intervention.

 
Table 5: Short-term Outcomes of Neonates with Birth Asphyxia 

Outcome Frequency (n) Percentage (%) 
Favorable (Recovered) 55 68.8 
Poor (Complications / Death) 25 31.2 
Seizures 15 18.8 
Hypoxic-Ischemic Encephalopathy (HIE) 10 12.5 
Average Length of Stay (days) — — 
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Discussion 

The present study investigates how neonates with 
birth asphyxia demonstrate various demographic 
features and perinatal risk factors and clinical sever-
ity and management methods and their subsequent 
short-term results. The study found that 57% of par-
ticipants were male and 62% of the study sample 
consisted of term neonates which supports earlier re-
search about male vulnerability to perinatal hypoxia 
(Battin et al., 2016) [8]. Low birth weight existed in 
38% of the neonates which supports previous re-
search that shows low birth weight increases the risk 
of’ hypoxic-ischemic injury (Kurinczuk, White-
Koning, & Badawi, 2010) [9]. 

Clinically, a high proportion of neonates exhibited 
low APGAR scores at 1 and 5 minutes, with nearly 
60% needing ‘resuscitation. The research results 
support the findings by Madar et al. (2021) [10], 
which showed that 55 to 60 percent of asphyxiated 
neonates in European Neonatal Intensive Care Units 
needed emergency medical treatment. Our study 
shows three levels of asphyxia which include mild 
cases at 40 percent moderate cases at 35 percent and 
severe cases at 25 percent. The study results show 
three levels of asphyxia which match Stetson et al. 
(2021) [11] results when 30 percent of transferred 
neonates developed severe asphyxia because their 
transfer to tertiary care facilities continued after safe 
treatment began. 

The management strategies involved providing sup-
portive care through oxygen supplementation and 
intravenous fluids while the critically ill neonates 
needed mechanical ventilation. Neonates diagnosed 
with moderate to severe HIE received therapeutic 
hypothermia (TH) according to established proto-
cols which require treatment to start within six hours 
after birth to provide neuroprotection (Azzopardi et 
al., 2008; Shankaran et al., 2005) [12,13]. The post-
natal transfer of neonates to receive TH treatment 
led to maintenance delays which resulted in wors-
ened neurological problems for the patients. Nata-
rajan et al. (2012) [14] showed that outborn neonates 
who transferred to cooling centers had higher rates 
of moderate to severe HIE (38% vs. 24% in inborn 
neonates) and lengthier resuscitation processes and 
they experienced seizures more often which demon-
strated that delaying treatment causes worse clinical 
results. Our cohort experienced 18% seizure cases 
among neonates which matches previous studies 
that found 15% to 20% seizure occurrence among 
asphyxiated neonates who received substandard 
treatment at later times (Stetson et al., 2021). 

The short-term results showed that 75% of’ new-
borns achieved successful recovery. The remaining 
25% of patients experienced medical issues which 
included seizures and hypoxic-ischemic encephalo-
pathy. The findings of ‘this study match the results 

of Azzopardi et al. (2008) which showed that 72% 
of cooled neonates survived without disabilities or 
with mild disabilities while 28% experienced mod-
erate to severe disabilities. Shankaran et al. (2005) 
discovered that outborn neonates had a 12% mortal-
ity rate while inborn neonates had a 5% mortality 
rate which demonstrates that early medical assess-
ment and immediate high-standard birth treatment 
determine patient results. 

The research demonstrates that specialized neonatal 
transport functions as essential medical procedures 
because trained teams overcome spatial challenges 
while transferring patients who require body cooling 
to TH treatment, which leads to lower patient com-
plications (Khurshid et al., 2011; Saito-Benz et al., 
2019) [15,16]. The results of our study demonstrate 
that neonates who received early TH treatment and 
urgent medical assistance achieved better short-term 
outcomes because their postnatal care plans reduced 
transfer-related problems. The research demon-
strates that birth asphyxia results are determined by 
both inherent factors of neonates and the medical 
treatment methods which include their time of appli-
cation and level of remote treatment capability. 

The study shows that early detection of birth as-
phyxia together with immediate resuscitation efforts 
and fast implementation of therapeutic hypothermia 
and specialized neonatal treatment create better out-
comes for neonates who suffered from birth as-
phyxia. The research demonstrates that when hospi-
tals delay starting therapeutic hypothermia treatment 
or when they postpone transferring patients to other 
facilities, it leads to increased seizure rates and hy-
poxic-ischemic encephalopathy’ cases and higher 
death rates. 

Conclusion  

This study highlights that birth asphyxia remains a 
significant contributor to neonatal morbidity and 
mortality, particularly in resource-limited settings. 
Among the 80 neonates studied, a majority were 
term and male, with a notable proportion presenting 
with low birth weight and low APGAR scores, re-
flecting vulnerability to perinatal hypoxia. Immedi-
ate resuscitation was required in over half of the 
cases, and supportive care, including oxygen supple-
mentation and intravenous fluids, formed the corner-
stone of NICU management. Severe complications, 
including seizures and hypoxic-ischemic encephalo-
pathy, were observed in a substantial minority, con-
tributing to poor outcomes in 31% of cases. These 
findings underscore the critical role of early recog-
nition, prompt resuscitation, and timely initiation of 
therapeutic interventions, including therapeutic hy-
pothermia, in improving short-term survival and 
minimizing complications in neonates with birth as-
phyxia. 
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