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ABSTRACT

Introduction: Pediatric Intensive Care Units (PICUs) play a crucial role in managing critically ill children,
providing specialized life support and intensive monitoring. In Nepal infectious diseases, malnutrition, and
limited access to healthcare are the primary drivers of pediatric critical illness. This study aims to assess the

causes of PICU admissions and evaluate outcomes at Manipal Teaching Hospital (MTH) in Pokhara, Nepal.

Methods: This was a hospital-based, cross-sectional observational study conducted at MTH, Pokhara, Nepal,
from October 2023 to September 2024. A total of 355 pediatric patients, aged 1 month to 15 years, were
included. Sociodemographic details, clinical findings, and laboratory results were recorded through structured

proformas and analyzed with SPSS.

Results: The average age of patients was 47.04 months (£ 45.35), with 56.34% males and 43.66% females. Of
the 355 patients, Pneumonias were the most common diagnosis 122 (34.4%), followed by sepsis 78 (22%) and
status epilepticus 38(10.7%). The study found that 87.61% of patients improved, 7.61% left against medical
advice, 2.54% died, and 2.25% were referred to other centers. Mortality was significantly higher among those
diagnosed with pneumonia (p-value 0.05). The ROC curve showed an area under the curve (AUC) of 0.77,
indicating that the PEWS score is an acceptable predictor of mortality in the PICU setting.

Conclusions: This study observed Pneumonia to be a significant contributor to adverse outcome in PICU
patients. PEWS score serves as an acceptable prognostic tool for predicting mortality risk in pediatric ICU

patients, with higher scores indicating increased risk.
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INTRODUCTION

Pediatric Intensive Care Units (PICUs) are
essential for managing critically ill children, with
admission causes

influenced by regional

healthcare and socioeconomic factors.[1,2]
Globally, around 1.5% of hospitalized children
require intensive care,[3] with infections and
trauma being leading causes.[4] Low- and
middle-income countries (LMICs) face higher
PICU mortality between 9.7% to 14% due to
resource limitations.[5-7] In Nepal, preventable
diseases  like  pneumonia, sepsis, and
malnutrition remain leading causes of morbidity

and mortality.[8,9]

Early identification tools like the Pediatric Early
Warning Score (PEWS) can help predict clinical
deterioration and improve outcomes in PICUs
[10,11] Manipal Teaching Hospital (MTH) in
Pokhara, treats diverse pediatric cases but lacks

data on PICU admission.

This study analyzes twelve months of PICU data
to identify critical illness patterns, assess
outcomes, and inform healthcare policy, aiming
to enhance pediatric critical care and reduce
morbidity and mortality in Nepal and similar

settings.

METHODS

This was a prospective, observational study
conducted at the Pediatric Intensive Care Unit
(PICU) of Manipal Teaching Hospital (MTH) in
Pokhara, Nepal, over a twelve-month period

(October 2023 to September 2024.). The

approval for the study was taken from the
Institutional Review Committee (Reference
number ID MCOMS/IRC/590/GA). Written
informed consent was taken from all the patients.
This study included all pediatric patients aged 1
month to 15 years who were admitted to the
PICU during the study period. Patients with
incomplete medical records and patients who did
not provide informed consent were excluded
from the study. Patients who were readmitted
were also excluded from the study as they had

already been included in the previous admission.

This study included all pediatric patients aged 1
month to 15 years who were admitted to the
PICU during the study period. Structured

questionnaires were used for data collection.

Sociodemographic characteristics and admitting
diagnoses were obtained from history taking,
physical examination, and laboratory tests done

within 24 hours of admission.

Bedside Pediatric Early Warning Score (PEWS)
was assigned and scores were noted at the time

of admission.[12]

The PEWS components include the assessment
of several parameters: Heart Rate (HR),
Respiratory Rate (RR), Oxygen Saturation
(Sp0O2), Mental Status/Consciousness, Response
to Clinical Observation (Behavior), and Systolic
Blood Pressure (SBP). For Heart Rate, 0 points
are awarded if it is within the normal age-specific

range, 1 point for mildly abnormal (tachycardia

or bradycardia), and 2 points for severely
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abnormal (significant tachycardia or
bradycardia). Respiratory Rate is scored as 0
points for normal, 1 point for mildly abnormal
(tachypnea or bradypnea), and 2 points for
severely abnormal (severe tachypnea or
bradypnea). Oxygen Saturation receives 0 points
for >95%, 1 point for 90-94%, and 2 points for
<90%. Mental Status/Consciousness is scored as
0 points for alert and responsive, 1 point for
mildly altered (irritable or lethargic), and 2
points for severely altered (unresponsive or
comatose). Behavior is scored as 0 points for
normal (engaged and alert), 1 point for mildly
abnormal (fussy, crying, or slightly agitated), and
2 points for severely abnormal (difficult to
console, inconsolable, or unresponsive). Systolic
Blood Pressure is scored as 0 points for normal
for age, 1 point for mildly low (hypotension
requiring observation), and 2 points for critically
low (severe hypotension requiring intervention).
The total score places the patient in one of three
risk categories: 0-2 points indicates low risk, 3-4
points indicates moderate risk, and 5 or more

points indicates high risk.

For patients who had multiple diagnoses, the
principal author assigned the primary diagnosis
to be either the most severe of those listed or the
were

main diagnosis from which others

considered complications.

Data entry and analysis were done using SPSS

version 25. Descriptive  statistics ~ were

summarized in frequency distribution tables and

pie charts. Findings with p-values <0.05 were

considered statistically significant. Association
between PEWS score and mortality were
analyzed by Receiver Operating Characteristics

(ROC) curve.
RESULTS

A total of 355 pediatric patients were admitted to
the PICU during the study period. The average
age was 47.04 months (+45.35), The average age
of admission was 50.14 months (+/-45.63) for
females and 44.72 months (+/-45.35) for males
with p-value of 0.26.

Total number of males were 200 (56.34%) and
females 155 (43.66%) with M:F ratio 1.3:1
(Figure 1). The majority of patients (50.7%) were
from the Kaski district, where Pokhara is located,

while others came from surrounding districts.

Figure 1: Distribution of patients by sex (n=355)

B MALE m FEMALE

68 (19.15%) were <1 yrs group, 177 (49.86%)
were between 1 and 5, and 110 (30.99%) were

more than 5 yrs of age (Figure 2).
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Figure 2: Distribution of patients by age group
(n=355)
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Pneumonias were the most common diagnosis
122 (34.4%), followed by Sepsis 78 (22%) and
Status epilepticus 38(10.7%). Other conditions
included Asthma, Meningitis, Dengue,

Poisoning and other diseases (Figure 3).

Figure 3: Distribution of patients by Diagnosis

(n=355)
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The average length of stay (LOS) in the PICU
was 2.06 days (£ 1.65). Mean PICU stay was
1.93+/-1.48 for males and 2.23+/-1.84 for
females with p-value 0.09. Of the 355 patients,
87.61% improved (82.82% shifted to ward,
4.79% discharged from PICU), 7.61% left

against medical advice, 2.54% died and 2.25%
referred to other center for further management
(Figure 4). Fischer’s exact test p-value 0.58. So,
there was no difference in the outcome between

males and females.
Figure 4: Distribution of patients by outcome (n=355)

17 (5%) | 9 (22

HSHIFTED TO

WARD
uLAMA

m DISCHARGE

DEATH

Mortality was particularly high among those

with Pneumonia (P-value 0.04).

There were 224, 84, and 47 patients with PEWS
Score of 0-2, 3-4, and 5-12 with mortality rate of
0.45%, 5.95% and 6.38% respectively (Figure
5).

Figure 5: Distribution of patients by PEWS score
(n=355)
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Table 1: Correlation of PEWS score with mortality
(n=355)

PEWS Score Range  Total  Mortality  Mortality

Cases Cases Rate

0-2 (Low Risk) 224 1 0.45%
3-4 (Moderate Risk) 84 5 5.95%
5-12 (High Risk) 47 3 6.38%

The ROC curve shows an area under the curve
(AUC) indicating the predictive power of the
PEWS score in assessing mortality. In this study,
the AUC is 0.77, suggesting that the PEWS score
is an acceptable as predictor of mortality (Figure
6).

Figure 6: The relation between PEWS score and
mortality as show by ROC cure
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DISCUSSION

The burden of pediatric critical illness in LMICs
is particularly exacerbated by delayed healthcare
interventions, which often lead to worse
outcomes for children. [13] Inadequate access to
early diagnosis and appropriate treatments for
conditions  like

pneumonia, sepsis, and

malnutrition increases the likelihood of severe

disease progression and mortality. [14]

69% of the patients admitted to PICU in our
study were less than 5 years of age, especially
infants, which is similar to that in other studies

from this region. [15,16]

In Nepal, the leading causes of pediatric ICU
admissions have remained consistent over the
years, with pneumonia, sepsis, and malnutrition
being the predominant contributors to morbidity
and mortality.[17] Pneumonias were the most
common diagnosis 122 (34.4%) in our study.
This is similar to other studies across Nepal.
[15,18] In LMICs, the challenge is further
compounded by the high prevalence of infectious
diseases and limited availability of high-quality
nutritional support in PICUs. [19] However,
there is a need for more localized research to
understand the unique challenges faced by
pediatric critical care units in the country. Such
studies could identify regional patterns of disease
prevalence and guide resource allocation for
pediatric critical care in Nepal. [20] The average
length of stay (LOS) in the PICU was 2.06 days
(£ 1.65). This is less than average stay of 4.4 days
(+/-6.1) in TUTH. [15] Other studies have found
duration of stay to be longer if it is associated

with health care associated infections. [21]

In our study, 7.61% patient opted to discontinue
treatment and take the patient home against
medical advice. This is significantly more than

4.36% in similar study at TUTH.[15] Majority of

NJMS VOL 10 No. 1 ISSUE 19 January-June; 2025 26



Timilsina et al. Epidemiology of PICU and predictive value of PEWS score

patients  were  admitted from  lower
socioeconomic background and high cost of
intensive care treatment seems to be major cause.
[22] High number of patients opting to take
patients home before completing treatment
might be one of the reasons for relatively low

mortality in our study.

In our study, out of 355 patients, mortality was
2.54% which is significantly less than 9.2% in a
study conducted in Kathmandu and 14.8% in
India. [15, 18, 23]

In our study, the performance of PEWS score
showed an acceptable prediction of mortality
with ROC showing 0.77 (77% correct
prediction) the curve with a 95% confidence
interval. A study was done in USA to assess the
ability of PEWS to predict PICU admission and
mortality within 24 hours of hospitalization. The
ROC value was 0.71 for mortality, which is

comparable to our study. [24]

Studies have found that PEWS consistently
showed high sensitivity and moderate specificity
for predicting adverse outcomes, including the
need for PICU admission, cardiac arrest, or

emergency interventions. [25]

The importance of early identification and
management of critical illnesses cannot be
overstated, particularly in settings like Nepal,
where healthcare resources are limited. Timely
intervention can significantly reduce the risk of
complications and improve survival outcomes

for critically ill children.[26]

This study has certain limitations. Firstly, the
study is conducted in a single center, which may
limit the generalizability of findings to other
settings or populations. Secondly, while PEWS
is a valuable tool for early detection of clinical
deterioration, it lacks the predictive precision of
more advanced scoring systems like Pediatric
Risk of Mortality (PRISM), which incorporate
detailed physiological and laboratory data.
Additionally, PEWS does not account for
specific comorbidities or underlying conditions
that can influence outcomes, potentially limiting
its applicability in more complex cases. Finally,
this study on a small sample size of 355 in a
single center may not be reliable enough to

generalize over whole population.
CONCLUSIONS

This study provides valuable insights into the
leading causes of pediatric critical illness and the
risk factors that impact patient outcomes in the
PICU at MTH, Pokhara. The findings suggest
that respiratory infections, sepsis and seizure
disorders are the most common diagnoses among
critically ill children. Efforts to improve early
diagnosis, enhance nutritional support, and
expand vaccination programs are essential for
reducing pediatric mortality and improving
outcomes in critically ill children. Strengthening
healthcare infrastructure and addressing socio-
economic disparities will be critical in improving

pediatric healthcare in Nepal and other LMICs.

NJMS VOL 10 No. 1 ISSUE 19 January-June; 2025 27



Timilsina et al. Epidemiology of PICU and predictive value of PEWS score

CONFLICT OF INTEREST
NONE

SOURCE OF FUNDING
NONE

REFERENCES

1. Seifu A, Eshetu O, Tafesse D, Hailu S.
Admission pattern, treatment outcomes,
and associated factors for children
admitted to pediatric intensive care unit
of Tikur Anbessa specialized hospital,
2021: a retrospective cross-sectional

study. BMC Anesthesiol. 2022 Jan
6;22(1):13. [Full Text

2. Ibiebele I, Algert CS, Bowen JR,
Roberts CL. Pediatric admissions that
include intensive care: a population-
based study. BMC Health Serv Res.
2018 Apr 10;18(1):264. [Full Text

3. Killien EY, Keller MR, Watson RS,
Hartman ME. Epidemiology of
Intensive Care Admissions for Children
in the US From 2001 to 2019. JAMA
Pediatr. 2023;177(5):506-515. [Full
Text

4. Bond DM, Ampt A, Festa M, Teo A,
Nassar N, Schell D. Factors associated
with admission of children to an
intensive care unit and readmission to
hospital within 28 days of discharge: A
population-based study. J Paediatr Child

Health. 2022 Apr;58(4):579-587. [Full
Text

Lyimo RE, Said YH, Kivuyo SL, Nkya
D, Furia FF. Correction: Mortality and
associated factors among children
admitted to an intensive care unit in
muhimbili national hospital, from the
time of admission to three months after
discharge: a prospective cohort study.

BMC Pediatr. 2024 Mar 20;24(1):197.
Full Text]

. Zaidman I, Mohamad H, Shalom L, Ben

Arush M, Even-Or E, Averbuch D,
Zilkha A, Braun J, Mandel A, Kleid D,
Attias O, Ben-Ari J, Brooks R, Gefen A,
Stepensky P. Survival of pediatric
patients requiring admission in the
intensive care unit post hematopoietic
stem cell transplantation: Prognostic

factors associated with mortality. Pediatr

Blood Cancer. 2022 Mar;69(3):€29549.
Full Text]

Sankar J, Moodu S, Kumar K, Sankar
MIJ, Kabra SK, Lodha R. Functional
Outcomes at 1 Year After PICU
Discharge in Critically I11 Children With
Severe Sepsis. Pediatr Crit Care Med.
2021 Jan 1;22(1):40-49. [Full Text

. Wiens MO, Kissoon N, Holsti L.

Challenges in pediatric post-sepsis care

in resource limited settings: a narrative

NJMS VOL 10 No. 1 ISSUE 19 January-June; 2025 28


https://pubmed.ncbi.nlm.nih.gov/34991462/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5892018/
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2802511
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2802511
https://pubmed.ncbi.nlm.nih.gov/34704639/
https://pubmed.ncbi.nlm.nih.gov/34704639/
https://pubmed.ncbi.nlm.nih.gov/38509473/
https://pubmed.ncbi.nlm.nih.gov/34968007/
https://pubmed.ncbi.nlm.nih.gov/33031352/

10.

11.

12.

13.

Timilsina et al. Epidemiology of PICU and predictive value of PEWS score

review. Transl Pediatr. 2021

Oct;10(10):2666-2677. [Full Text

Paudel PK, Bhandari P, Kc N, Devkota
B. Morbidity and Mortality Profile of
Neonates Admitted in Neonatal
Intensive Care Unit. J Nepal Health Res
Counc. 2024 Mar 22;21(3):373-379.

[Full Text

Chapman SM, Wray J, Oulton K, Peters
MJ. Systematic review of paediatric
track and trigger systems for

hospitalised children. Resuscitation.

2016;109:87-109. [Full Text]

Lillitos PJ, Hadley G, Maconochie I.
Can paediatric early warning scores
(PEWS) be used to guide the need for
hospital admission and predict
significant illness in children presenting
to the emergency department? An
assessment of PEWS diagnostic
accuracy using sensitivity and
specificity. Emerg Med J. 2016
May;33(5):329-37. [Full Text]

Chapman SM, Maconochie IK. Early
warning scores in paediatrics: an
overview. Arch Dis Child. 2019
Apr;104(4):395-399. [Full Text

Slusher TM, Kiragu AW, Day LT,
Bjorklund AR, Shirk A, Johannsen C,
Hagen SA. Pediatric Critical Care in

Resource-Limited Settings-Overview

14.

15.

16.

17.

18.

and Lessons Learned. Front Pediatr.

2018 Mar 16;6:49. [Full Text]

Lee AC, Chandran A, Herbert HK,
Kozuki N, Markell P, Shah R, Campbell
H, Rudan I, Baqui AH. Treatment of
infections in young infants in low- and
middle-income countries: a systematic
review and meta-analysis of frontline
health worker diagnosis and antibiotic
access. PLoS Med. 2014 Oct
14;11(10):e1001741. [Full Text

Sharma AK, Gurung B. Profile and
outcome of patients admitted to
pediatric intensive care unit at a general

referral hospital. J Inst Med. 2019 Dec
30;41(3):17-23. [Full Text]

Basnet S, Shrestha S, Ghimire A, Timila
D, Gurung J, Karki U, Adhikari N,
Andoh J, Koirala J. Development of a
PICU in Nepal: the experience of the
first year. Pediatr Crit Care Med. 2014

Sep;15(7):e314-20. [Full Text]

Ali H, Aziz S. Rising Pediatric
Morbidity and Mortality in the
Developing World. Cureus. 2021 Apr
28;13(4):e14728. [Full Text]

Shakil KMD, Kumar PD, Sivachand T.
Outcome of Patients Admitted to PICU
and NICU in Relation To PRISM III
Score in a Tertiary Care Hospital. Asian
J Clin Pediatr Neonatol. 2020;8(4):13-

18. [Full Text]

NJMS VOL 10 No. 1 ISSUE 19 January-June; 2025 29


https://pubmed.ncbi.nlm.nih.gov/34765492/
https://pubmed.ncbi.nlm.nih.gov/38615206/
https://pubmed.ncbi.nlm.nih.gov/27496259/
https://pubmed.ncbi.nlm.nih.gov/26531861/
https://pubmed.ncbi.nlm.nih.gov/30413488/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5864848/
https://pubmed.ncbi.nlm.nih.gov/25314011/
https://www.nepjol.info/index.php/JIOM/article/view/37359
https://pubmed.ncbi.nlm.nih.gov/25080149/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8163347/
https://www.researchgate.net/publication/348451721_Outcome_of_Patients_Admitted_To_PICU_and_NICU_In_Relation_To_PRISM_III_Score_in_a_Tertiary_Care_Hospital

19.

20.

21.

22.

23.

Timilsina et al. Epidemiology of PICU and predictive value of PEWS score

Morales F, Montserrat-de la Paz S, Leon
MJ, Rivero-Pino F. Effects of
Malnutrition on the Immune System and
Infection and the Role of Nutritional
Strategies Regarding Improvements in
Children's Health Status: A Literature
Review. Nutrients. 2023 Dec 19;16(1):1.

[Full Text

Khanal A, Sharma A, Basnet S. Current
State of Pediatric Intensive Care and

High Dependency Care in Nepal. Pediatr
Crit Care Med. 2016 Nov;17(11):1032-

1040. [Full Text

Gupta A, Kapil A, Lodha R, Kabra SK,
Sood S, Dhawan B, et al. Burden of
healthcare-associated infections in a
paediatric intensive care unit of a
developing country: a single center
experience using active surveillance. J

Hosp Infect. 2011;78(4):323-6. [Full
Text

Sachdeva RC. Intensive care—a cost-
effective option for developing
countries? Indian J Pediatr.

2001;68(4):339-42. [Full Text

Varma A, Damke S, Meshram R, Vagha
J, Kher A, Vagha K. Prediction of

24.

25.

26.

mortality by pediatric risk of mortality
(PRISM III) score in tertiary care rural
hospital in India. Int J Contemp Pediatr.
2017;4(2):322-4. [Full Text]

Priya R, Jagadeesh S, Gunasekaran G.
Evaluating Pediatric Early Warning
Score (PEWS) as a predictor of PICU
admission for children visiting the
emergency department in a tertiary care
health centre. J Pediatr Crit Care. 2018
Nov-Dec;5(Suppl 2):S74. [Full Text

Downey CL, Tahir W, Randell R, Brown
IM, Jayne DG. Strengths and limitations
of early warning scores: A systematic
review and narrative synthesis. Int J
Nurs Stud. 2017 Nov;76:106-119. [Full
Text

Soeteman M, Kappen TH, van Engelen
M, Marcelis M, Kilsdonk E, van den
Heuvel-Eibrink MM, Nieuwenhuis EES,
Tissing WIJE, Fiocco M, van Asperen
RMW. Validation of a modified bedside
Pediatric Early Warning System score
for detection of clinical deterioration in
hospitalized pediatric oncology patients:
A prospective cohort study. Pediatr
Blood Cancer. 2023 Jan;70(1):e30036.

Full Text]

NJMS VOL 10 No. 1 ISSUE 19 January-June; 2025 30


https://pmc.ncbi.nlm.nih.gov/articles/PMC10780435/
https://pubmed.ncbi.nlm.nih.gov/27679966/
https://pubmed.ncbi.nlm.nih.gov/21676495/
https://pubmed.ncbi.nlm.nih.gov/21676495/
https://pubmed.ncbi.nlm.nih.gov/11370441/
https://www.ijpediatrics.com/index.php/ijcp/article/view/396
https://journals.lww.com/jpcr/abstract/2018/05002/evaluating_pediatric_early_warning_score__pews__as.10.aspx
https://pubmed.ncbi.nlm.nih.gov/28950188/
https://pubmed.ncbi.nlm.nih.gov/28950188/
https://pubmed.ncbi.nlm.nih.gov/36316817/

