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Background: Neonatal encephalopathy (NE) is a leading
cause of neonatal morbidity and mortality especially in low
and middle-income countries. It is defined as a defect of
neurological function, which occurs in the first days of life,
and is frequently linked to perinatal hypoxic-ischemic
brain injury. Only few local studies exist about its clinical
spectrum and short term outcomes in Pakistan. Objective:
To determine the clinical features and outcome of neonatal
encephalopathy presenting at Lady Reading Hospital /
Medical Teaching Institute. Peshawar. Methods: This was
a Cross-sectional study that was carried out at Department
of pediatrics (Lady Reading Hospital) Peshawar. from
December 2024 to May 2025. 120 neonates with NE born
at more than 35 weeks gestation. A structured proforma
was used to obtain the demographic details, clinical
presentation, and immediate outcomes in the hospital,
which were recorded in a prospective manner. Data
analysis was done with SPSS version 25. Demographic
variables were correlated with outcomes and a p-value of <
0.05 was regarded as statistically significant. Results: The
most common clinical presentation was seizures in 58

(48.3%) neonates, respiratory distress in 39 (32.5%), lethargy in 14 (11.7%) and
feeding difficulties in 9 (7.5%). In total, 103 (85.8%) neonates had an uneventful
discharge while 17 (14.2%) died in the hospital. Low birth weight (<2.5 kg) and lower
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gestational age (p<0.05) were significant factors in mortality. Conclusion: The major
clinical features of NE are seizures and respiratory difficulties. Although deaths were
rare in most neonates, the overall mortality rate indicates the need for early diagnosis,
timely treatment, and better neonatal care to minimize the negative effects of this
condition.

1. INTRODUCTION

Neonatal encephalopathy (NE) is an umbrella term for a clinically recognizable
syndrome of altered neurological function that develops in term and late preterm
infants (35+ weeks of gestation) during the first days of life. It is marked by a lack of
consciousness, trouble starting and keeping up breathing, abnormal muscle tone and
reflexes, and in many cases, seizures. Neonatal encephalopathy is a clinical picture
not a diagnosis as it covers a wide spectrum of underlying causes that need careful
evaluation in order to manage and provide a prognosis [1,2].

Neonatal encephalopathy may have multiple causes, such as hypoxic—ischemic brain
injury, neonatal infections, abnormalities of the placenta and umbilical cord,
intracranial hemorrhage, metabolic and genetic disorders, vascular insults or
coagulation abnormalities. Hypoxic—ischemic encephalopathy (HIE) is the most
common cause of encephalopathy but many affected neonates have multifactorial or
non-hypoxic causes, emphasizing the need for thorough clinical evaluation and
diagnostic workup [3-5].

NE continues to be a significant cause of neonatal mortality and long-term
neurodevelopmental disability in the world today. It is estimated that the incidence in
high-income countries is around 1.5-2.5 cases per 1000 live births, and is significant
in low and middle income countries due to poor obstetric and neonatal resources.
Brain injury can occur during the antenatal period, at birth or following birth, and it
can be difficult in many clinical situations to determine the exact cause of the injury
[1,4,6].

Clinical signs and symptoms of NE depend on the severity of brain injury and its
cause. Symptoms vary and include changes in consciousness, hypotonia or hypertonia,
decreased or absent primitive reflexes, decreased respiration, feeding problems,
irritability, lethargy and convulsions. Because the clinical symptoms and signs are
similar in many infections, metabolic, vascular, genetic, and toxic diseases, a
systematic diagnostic approach is essential to help make the diagnosis and take action
in time [6-8].

While a significant proportion of cases of neonatal encephalopathy is caused by
hypoxic—ischemic encephalopathy, a wide differential diagnosis should be considered
as early recognition of other causes may have a significant effect on treatment and
prognosis. In a recent hospital-based study, seizures were the most common
presenting symptom (45.1%) followed by respiratory distress (30.4%), lethargy
(15.8%) and feeding difficulties (8.5%). The study also showed that the majority of
neonates were discharged successfully (87.8%) while there was still a significant
mortality rate (12.1%), highlighting the clinical burden in this condition [8,9].
Although neonatal intensive care (NICU) has improved over the years, there are few
published reports on the clinical spectrum and short-term outcomes of neonatal
encephalopathy (NE) in many developing countries, including Pakistan. In addition,
the proportion of patients that present with each of these clinical scenarios to achieve
patient outcomes has not been thoroughly studied in local healthcare contexts. So, the
present study was undertaken to find out the clinical picture and prognosis of neonatal
encephalopathy in the tertiary care hospital. The results will yield locally relevant
evidence for better early recognition, optimizing clinical management,
prognostication and ultimately better results of affected infants [10].

2. OBJECTIVE:
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To determine the clinical features and outcome of neonatal encephalopathy presenting
at Lady Reading Hospital / Medical Teaching Institute. Peshawar

3. METHODOLOGY

This was a Cross-sectional study that was carried out at Department of pediatrics
(Lady Reading Hospital) Peshawar. from December 2024 to May 2025. A
consecutive non-probability sampling was done and the total sample was 120
neonates who were admitted with clinically diagnosed neonatal encephalopathy (NE).
Altered level of consciousness, abnormal muscle tone, reduced reflexes and any
seizure, respiratory difficulty and/or feeding problems were indications of inclusion in
the neonate group while large congenital abnormalities or metabolic disorders were
indications of exclusion. Written informed consent was given by the
parents/guardians before enrollment. The clinical status was evaluated in the presence
of consultant pediatrician by using a structured data collection form. Demographic
and clinical data and outcomes were recorded immediately after hospitalization. The
data have been analyzed using SPSS 25.0. A p value < 0.05 was deemed as a
statistically significant difference.

3.1 INCLUSION CRITERIA

The neonate those who met the operational definition of neonatal encephalopathy, and
were born at a gestation age >35 weeks were included.

3.2 EXCLUSION CRITERIA

Neonates with structural brain malformations, IEM and metabolic derangements
(severe hypoglycemia, hyperammonemia) were excluded.

3.3 DATA COLLECTION PROCEDURE

Parents/legal guardians of eligible neonates gave ethical approval and informed
consent (written) and neonates were admitted in order. A detailed proforma was
employed to collect data regarding demographic details of the newborns including age,
sex, gestational age, birth weight and relevant maternal and perinatal history. All
neonates were thoroughly checked for symptoms and signs of neonatal
encephalopathy (neurodevelopmental dysfunction) such as seizures, breathing
problems, lethargy, abnormal muscle tone and feeding problems. Standardized
approach was taken to diagnosis with all the clinical assessments performed with the
help of a consultant paediatrician. Immediate outcomes within the hospital including
mortality and discharge in stable condition were documented. The data collected were
checked for completeness and accuracy, and then entered into the study database for
statistical analysis.

3.4  DATA ANALYSIS PROCEDURE

These data were fed into a computer by SPSS software version 25.0 and processed
through this software. Mean * standard deviation was used for all continuous
variables (birth weight and gestational age) and frequency and percentages were used
for all categorical variables (gender, place of residence, socioeconomic status, clinical
features, and outcomes). Stratification was used to adjust for possible effect modifiers:
birth weight, gestation age, gender and socioeconomic status. To determine the
association of categorical variables with the clinical outcome as appropriate, Chi-
square test or Fisher's exact test were used. All analysis used a p-value of < 0.05 as
statistically significant.

4. RESULTS
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In this study, 120 neonates with clinical criteria for inclusion were studied to assess
clinical characteristics and immediate outcomes of neonatal encephalopathy. The
average birth weight was 2.84 + 0.45 kg and the average gestation age was 38.2 + 1.4
weeks. According to the baseline demographic data, 74 (61.7%) and 46 (38.3%)
neonates were male and female, respectively. The majority of participants were rural
residents and from lower economic status groups (65.0% and 67.5% respectively).

Table 1: Baseline Characteristics

Parameter Total (N = 120)
Mean Birth Weight (kg) 2.84 £0.45
Mean Gestational Age (weeks) 382+14
Male 74 (61.7%)
Female 46 (38.3%)
Rural Residence 78 (65.0%)
Urban Residence 42 (35.0%)
Lower Socioeconomic Status 81 (67.5%)
Middle Socioeconomic Status 31 (25.8%)
Upper Socioeconomic Status 8 (6.7%)

There was a high proportion of male neonatal babies from rural, low socioeconomic
backgrounds.

Table 2: Specifically, the clinical features of N.E. are presented.

Clinical Feature Frequenc Percentage
Aggression/violence 45 50%
Seizures 58 48.3%
Respiratory Distress 39 32.5%
Lethargy 14 11.7%
Feeding Difficulties 9 7.5%

Seizures (48.3%) and respiratory distress (32.5%) were the two most common clinical
features. Feeding problems and lethargy were less common.

Table 3: Immediate Clinical Outcomes

Outcome Frequency Percentage \
Discharged Stable 103 85.8%
Expired 17 14.2%

A total of 85.8% of the neonates were discharged in stable condition and 14.2% died
in hospital.

Table 4: Stratified Clinical Outcome by BW

Birth Weight Discharged Expired
<2.5kg 22 9
>2.5 kg 81 8 0.012

The mortality rate was significantly greater for neonates weighing <2.5 kg as
compared to >2.5 kg (p = 0.012).

Table 5: Stratification by Gestational Age of Clinical Outcome

Gestational Age Discharged Expired p-value
36-37 weeks 29 10
>37 weeks 74 7 0.007
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Lower gestational age was significantly associated with adverse clinical outcomes.
The neonates born from 36-37 weeks had significantly higher mortality rate than
those born after 37 weeks (p = 0.007).

Interpretation

The results show that neonatal encephalopathy is mainly characterised by seizures and
respiratory distress. Most of the affected neonates were discharged in stable condition,
but there is still a significant mortality in hospital, 14.2%. In addition, low birth
weight (<2.5 kg) and lower gestational age (36—37 weeks) were found to be important
predictors of mortality, which indicates these factors as important determinants of
poor short-term outcomes. The findings are of immense importance and highlight the
need for early identification of high-risk neonates and prompt intensive management
of neonates, which would help to improve the survival and reduce the morbidity of
the neonates.

5. DISCUSSION

Neonatal encephalopathy (NE) is a heterogeneous clinical syndrome with disturbed
neurological function in the first days of life, and is a significant cause of neonatal
mortality and long-term neurodevelopmental disability worldwide [1]. The most
common cause is hypoxic—ischemic encephalopathy (HIE), but recent advances in
neonatal medicine have shown that neonatal encephalopathy is a heterogeneous
disorder, caused by multiple factors both before and during birth and after birth,
necessitating a comprehensive diagnostic evaluation and personalized approach to its
management [3]. The diseases are nhow known to be caused by a variety of factors
such as altered placental function, genetic defects, metabolic disorders, and
inflammatory conditions, which have enhanced the understanding of the mechanisms
of the disease and treatment [4]. In recent genetic studies, however, several
pathogenic variants have been identified that play a role in neonatal encephalopathy,
thus making it vital to also look at inherited disorders in cases that are not explained
[5].

During our investigation it was found that males accounted for 61.7% of the study
population. These findings have been observed previously and indicate that male
infants are more vulnerable to hypoxic—ischemic brain injury than females, perhaps
with a differential in neuronal maturation, inflammatory responses, and endogenous
neuroprotective mechanisms [4]. The predilection for male neonates may be partly
accounted for by sex-related differences, which are still under investigation in terms
of their biological mechanisms.

Respiratory distress was the second most common symptom in our patients (32.5%),
with seizures being more common (48.3%). These results are similar to those of
Kumari et al. who found seizures in 45.1% and respiratory distress in 30.4% of
neonates with encephalopathy [9]. Seizures are one of the earliest signs of cerebral
dysfunction and are highly correlated with brain injury in the moderate to severe
range of hypoxic—ischemic brain injury [8]. In addition, there is evidence recently that
neonatal encephalopathy is not restricted to clinical HIE and that there is a critical
need for ongoing electroencephalographic (EEG) monitoring for screening the brain
for clinical and electrographic seizures to aid earlier therapeutic intervention and
better neurological outcomes [10].

In our study the immediate clinical outcome was that 85.8% of neonates survived
(hospital discharge) while 14.2% died during the hospital stay. This mortality rate is
similar to what was reported in several developing countries, but is still significantly
higher than that reported from developed countries where therapeutic hypothermia
and comprehensive neonatal intensive care are routinely provided [3]. Current
literature also highlights the importance of early diagnosis of HIE and timely
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implementation of evidence-based neuroprotective treatment to enhance survival and
neurologic outcomes [11]. The last few years, there have been significant advances in
the neuro-imaging of neonatal encephalopathy. Magnetic resonance imaging (MRI),
diffusion-weighted imaging (DWI), and magnetic resonance spectroscopy (MRS) can
be used to provide important information on timing, severity, and distribution of brain
injury as well as help in prognostication and long-term neurodevelopmental
counseling [12]. Long-term follow-up studies also show that, although clinically
recovered in the neonatal period, the survivors of hypoxic—ischemic encephalopathy
continue to suffer from cognitive dysfunction, learning disabilities, behavioral
disorders, and executive dysfunction in childhood and adolescence [13]. Neonatal
encephalopathy is often associated with damage to multiple organ systems apart from
neurological. Coagulation abnormalities have been linked to poor early clinical
outcome and this could support early risk stratification and supportive management of
the critically ill neonate and make routine coagulation monitoring a useful practice
[14]. However, a recent systematic review and meta-analysis found that therapeutic
hypothermia can also significantly decrease  mortality and improve
neurodevelopmental outcomes when used in neonates with moderate to severe HIE
and started within the suggested therapeutic window [15]. Early MRI has also been
proven to be a useful prognostic tool, as Bach et al. have shown that MRI after
therapeutic hypothermia can predict neurodevelopmental outcome at 30 months of
age [16]. Nevertheless, the results from the HELIX randomized controlled trial (RCT)
in LMICs demonstrated that therapeutic hypothermia did not result in improved
survival rates and increased mortality rates [17]. Moreover, Shankaran et al. noted
that even conventional MRI is not very useful in predicting death or disability after
neonatal HIE, and that neuroimaging findings must always be used in conjunction
with clinical and electrophysiologic evaluations [18]. The relatively high rates of
death seen in our study might therefore be a result of delayed referral, poor intrapartal
fetal monitoring, a lack of neonatal intensive care facilities and socioeconomic
constraints to specialized neonatal care.

Our stratified analysis showed that mortality was significantly related to the low birth
weight (LBW, < 2.5 kg) and low gestational age groups (p <0.05). Previous studies
indicate that immature cerebrovascular autoregulation and decreased antioxidant
levels, as well as greater susceptibility to ischemia—reperfusion injury, make
premature and low-birth-weight infants more susceptible to neurological injury [4,8].
Early recognition of these high-risk neonates, consequently, is crucial in order to be
able to refer as soon as possible and implement timely strategies to prevent
neurodevelopmental disability.

Overall, the findings of the present study support that seizures are still the most
common clinical symptom of NNE, and low birth weight and gestational age are key
factors when considering adverse outcomes. While survival rates are good for most
neonates, there is still high mortality rates in resource-limited settings. Increased
antenatal surveillance, better intrapartum fetal monitoring, timely referral to tertiary
neonatal centers, greater availability of neonatal intensive care, and implementation of
evidence-based neonatal neuroprotective strategies are key to improve survival and
long-term neurodevelopmental disabilities [1,3-5,8-18].

6. CONCLUSION

The objective of this study is to create awareness among the community about
neonatal encephalopathy as a serious clinical problem in our tertiary set up, Peshawar,
most of the patients present with seizures and respiratory distress. The in-hospital
mortality rate was 14.2% while most (85.8%) of the affected neonates were
successfully stabilized and discharged home, it is a serious public health concern.
Stratification analysis further confirms the strong association between being low birth
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weight, and being born at low gestational age, and poor clinical outcomes and
mortality. The findings emphasize the importance of better prenatal screening, intra-
uterine monitoring in labor, and prompt and effective therapeutic intervention after
birth to minimize the occurrence of severe neurological injury. Standardized
resuscitation protocols and training of pediatric healthcare providers in early detection
of encephalopahtic symptoms are important interventions to improve long-term
developmental outcomes and survival in Pakistan.

7. REFERENCES

Gunn AJ, Thoresen M. Neonatal encephalopathy and hypoxic—ischemic

encephalopathy. Handb Clin Neurol. 2019;162:217-237.

. Mcintyre S, Nelson KB, Mulkey SB, Lechpammer M, Molloy E, Badawi N,
Guidelines NB, Publications Committee. Neonatal encephalopathy: Focus on
epidemiology and underexplored aspects of etiology. Fetal Neonate Med.
2021;20(7):107-113.

. Long M, Brandon DH. Induced hypothermia for neonates with hypoxic-ischemic
encephalopathy. J Obstet Gynecol Neonatal Nurs. 2007;36(3):293-298.

4. Aslam S, Strickland T, Molloy EJ. Neonatal encephalopathy: Need for recognition
of multiple etiologies for optimal management. Front Pediatr. 2019;7:142.

. Yang L, Chen X, Liu X, Dong X, Ye C, Deng D, et al. Clinical features and
underlying genetic causes in neonatal encephalopathy: A large cohort study.
Clin Genet. 2020;98(4):365-373.

. Andrade E, Chavez W, Shaikh ZI, Torres AR. Neonatal encephalopathies: A
clinical perspective. Cureus. 2019;11(6):e035609.

. Rios DR, Lapointe A, Schmolzer GM, Mohammad K, Van Meurs KP, Keller RL,
et al. Hemodynamic optimization for neonates with neonatal encephalopathy
caused by a hypoxic ischemic event: Physiological and therapeutic
considerations. Medicine. 2021;26(4):82-91.

8. Greco P, Nencini G, Piva I, Scioscia M, Volta CA, Spadaro S, et al.
Pathophysiology of hypoxic—ischemic encephalopathy: A review of the past
and a view on the future. Acta Neurol Belg. 2020;120:277-288.

9. Kumari A, Dutta S, Pradhan A, Kumar S, Ojha M. Etiology, clinical profile, and
immediate outcome of neonatal encephalopathy in Northeast India: A
hospital-based cross-sectional study. Asian J Med Sci. 2022;13(11):198-202.

10. Russ JB, Simmons R, Glass HC. Neonatal encephalopathy: Beyond hypoxic-
ischemic encephalopathy. NeoReviews. 2021;22(3):e148-e162.
d0i:10.1542/ne0.22-3-e148. PMID:33649088.

11. Bonifacio SL, Hutson S. The term newborn: Evaluation for hypoxic-ischemic
encephalopathy. Clin Perinatol. 2021;48(3):681-695.
d0i:10.1016/j.clp.2021.05.014. PMID:34353587.

12. Wisnowski JL, Wintermark P, Bonifacio SL, Smyser CD, Barkovich AJ, Edwards
AD, de Vries LS, et al. Neuroimaging in the term newborn with neonatal
encephalopathy. Semin Fetal Neonatal Med. 2021;26(5):101304.
d0i:10.1016/j.siny.2021.101304. PMID:34736808.

13. Lee BL, Glass HC. Cognitive outcomes in late childhood and adolescence of
neonatal ~ hypoxic-ischemic  encephalopathy. Clin  Exp  Pediatr.
2021;64(12):608-618. d0i:10.3345/cep.2021.00164. PMID:34044480.

14. Sweetman D, Kelly LA, Zareen Z, Nolan B, Murphy J, Boylan GB, Donoghue V,
Molloy EJ. Coagulation profiles are associated with early clinical outcomes
in neonatal encephalopathy. Front Pediatr. 2019;7:399.
doi:10.3389/fped.2019.00399.

15. Mathew JL, Kaur N, Dsouza JM. Therapeutic hypothermia in neonatal hypoxic
encephalopathy: A systematic review and meta-analysis. J Glob Health.
2022;12:04030. doi:10.7189/jogh.12.04030. PMID:35444799.

=

N

[98)

ol

()]

\l

Page 2735



16. Bach AM, Fang AY, Bonifacio SL, Rogers EE, Scheffler A, Partridge JC, Xu D,
Barkovich AJ, Ferriero DM, Glass HC, Gano D. Early magnetic resonance
imaging predicts 30-month outcomes after therapeutic hypothermia for
neonatal encephalopathy. J Pediatr. 2021;238:94-101.e1.
d0i:10.1016/j.jpeds.2021.07.003. PMID:34237346.

17. Thayyil S, Pant S, Montaldo P, et al. Hypothermia for moderate or severe neonatal
encephalopathy in low-income and middle-income countries (HELIX): A
randomised controlled trial in India, Sri Lanka, and Bangladesh. Lancet Glob
Health.  2021;9(9):e1273-e1285.  do0i:10.1016/S2214-109X(21)00264-3.
PMID:34358491.

18. Shankaran S, Pappas A, McDonald SA, et al. Limitations of conventional
magnetic resonance imaging as a predictor of death or disability following
neonatal hypoxic-ischemic encephalopathy in the Late Hypothermia Trial. J
Pediatr. 2021;230:106-111.e2. d0i:10.1016/j.jpeds.2020.11.018.
PMID:33189747.

Page 2736



