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Abstract

Introduction: The Pediatric Intensive Care Unit (PICU) plays a pivotal role in reducing childhood mortality by
providing critical care to severely ill children. Despite global efforts to reduce under-five mortality, regional
disparities in PICU outcomes persist, especially in resource-limited settings. This study aimed to assess the clinical
spectrum, risk factors, and outcomes among children admitted to a newly established PICU in a government
medical college in India.

Methods: A cross-sectional study was conducted over two months in the PICU of Siddhartha Medical College,
Vijayawada. Children aged 1 to 12 years admitted during the study period were included, excluding those with
congenital anomalies, malignancies, early discharge (<24 hours), or LAMA. Data on demographics, clinical
features, investigations, treatment, and outcomes were collected using a structured questionnaire. Statistical
analysis was performed using SPSS.

Results: Of the 280 admissions, 258 (92.1%) children survived, and 22 (7.9%) died. CNS infections (36.4%),
seizures (90.9%), altered sensorium (90.9%), status epilepticus (86.4%), and raised intracranial pressure (95.5%)
were significantly associated with mortality (p < 0.0001). Complications like ARDS (50%), MODS (31.8%), and
AKI (9.1%) were more common among non-survivors. Mortality was significantly associated with mechanical
ventilation (90.9%) and inotrope use (86.4%) (p < 0.0001). No significant associations were found between
mortality and age, gender, or length of hospital stay.

Conclusion: The study highlights that while common symptoms like fever and respiratory distress were frequent,
severe neurological manifestations and systemic complications were strongly linked to poor outcomes. Early
recognition and aggressive management of high-risk clinical features such as CNS involvement, multi-organ
dysfunction, and the need for intensive support (e.g., ventilation) are crucial in improving survival in PICU
settings.

Keywords: Pediatric Intensive Care Unit (PICU), Acute Respiratory Distress Syndrome (ARDS), Multi-Organ
Dysfunction (MODS).

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

Introduction

One of the indicators for Sustainable Development
Goals as defined by UN is to ensure healthy lives
and promote wellbeing for all people at all ages. By
2030, target of Sustainable Development Goal is to
end preventable deaths of newborns and children
under-5-years of age, with all countries aiming to
reduce neonatal mortality to at least as low as 12 per
1,000 live births and under-5 mortality to at least as
low as 25 per 1,000 live births [1. Even though every
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country is making its effort to bring down the
childhood mortality and morbidity, the care of
critically ill children remains one of the most
demanding and challenging aspects in the field of
paediatrics . Advances in knowledge and
technology of medical science has dramatically
improved the prognosis of critically-ill children,
even then the care of critically ill children remains
one of the most demanding and challenging aspects
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in the field of paediatrics. Paediatric intensive care
unit (PICU) is an area in the paediatrics department
where critically ill children are provided care and it
aims at promoting early intervention and quality
care with an objective of achieving good results and
better prognosis.’! Paediatric intensive care
admissions vary among different regions in different
settings and the profile of children admitted mainly
differs from western countries in terms of the
demography, spectrum of diseases, incidence and
outcomes.*! There are several reports on the
outcome of PICUs from developed countries, but
only few reports are available from developing
countries. There are regional disparities in the
availability of resources, the quality of paediatric
critical care services play a major role in the
outcome of critically ill children.

The present scenario of health care delivery is
posing a growing demand for critical care services
has led some of the major teaching hospitals to
provide spaces for management of severely ill
children, in spite of a lack of trained manpower,
adequate infrastructures and appropriate
knowledge.l®! as well there is meagre data available
about the demographic profile and outcome of PICU
patients in such newly set up PICU from a peripheral
government medical college in India. [*

The aim of the present study was to describe the
demographic profile and the outcome of our
patients, to find out the relationship of the outcome
to  diagnostic  categories and  treatment
characteristics, and to assess the predictors of
mortality among patients admitted to PICU.

Aims & Objectives:

1. To estimate the morbidity patterns among cases
admitted to PICU.

2. To evaluate the risk profile of children admitted
to PICU

3. To assess the clinical outcomes of children
admitted to PICU

Materials and Methods

This hospital-based cross-sectional study was
conducted in the Pediatric Intensive Care Unit
(PICU) of Govt. Siddhartha Medical College,
Vijayawada, with the aim of identifying the clinical
spectrum and risk profile of children admitted to the
unit. The study was carried out over a period of two
months. All children aged 1 to 12 years who were
admitted to the PICU during the study period were
included, using a convenient sampling method.

Children who died or were discharged within the
first 24 hours of admission, those with congenital
malformations such as congenital heart disease (as
diagnosed by clinical evaluation and appropriate
investigations), children with malignancies, and
those declared LAMA (Left Against Medical
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Advice) were excluded from the study. Data were
collected through face-to-face interviews using a
pre-designed, semi-structured questionnaire
developed specifically to meet the study objectives.
Informed written consent was obtained from the
parents or guardians of all participants. The
questionnaire included demographic details, clinical
features, investigation findings, and treatment
modalities. In addition to routine investigations, data
were collected on specific laboratory parameters
including complete blood count, erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP),
serum electrolytes, liver function tests, kidney
function tests, blood glucose, blood cultures, arterial
blood gas analysis, and coagulation profile. Chest X-
rays were performed at admission and repeated as
needed. In cases with suspected central nervous
system (CNS) infection or inflammation,
cerebrospinal fluid (CSF) analysis was conducted.
Treatment protocols were followed as per
institutional guidelines, and antibiotics were
initiated and modified based on culture and
sensitivity reports when indicated. Patients with
shock or signs of poor perfusion received
vasopressors, and mechanical ventilation was
provided for those requiring cardiopulmonary
support. The study also included patients with
suspected sepsis (SIRS with negative cultures) and
confirmed sepsis (positive cultures or viral markers),
as well as children admitted with complications of
tropical diseases.

Ethical approval was obtained from the Institutional
Ethics Committee prior to commencement of the
study. Written informed consent was secured from
the parent or legal guardian of each participant. All
study procedures adhered to institutional and
national ethical guidelines, and efforts were made to
ensure that no harm was caused to participants.
Appropriate health education was provided to
caregivers during the course of the study.

Statistical analysis

The collected data were entered and analysed using
the Statistical Package for the Social Sciences
(SPSS). Continuous variables were presented as
means and standard deviations, while categorical
variables were expressed as percentages with 95%
confidence intervals. Associations between
variables were evaluated using the chi-square test
and logistic regression analysis as appropriate. To
ensure data accuracy and consistency, quality
control measures were implemented throughout the
study. Confidentiality of participants was strictly
maintained by anonymizing all personal data, and
only aggregated results were reported.

Results
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A total of 280 pediatric patients admitted to PICU
during the study period were included in the study.
Of these, 258 patients (92.1%) survived, while 22
patients (7.9%) died during hospitalization. Based
on age-wise distribution, among the survivors
(n=258), 103 (39.9%) were under 5 years of age, 85
(32.9%) were between 6 and 10 years, and 70
(27.1%) were between 11 and 14 years. In the non-
survivor group (n=22), 10 (45.5%) were under 5
years, 7 (31.8%) were between 6 and 10 years, and
5 (22.7%) were between 11 and 14 years. The
association between age group and outcome was not
statistically significant (Chi-square =0.30, p=0.85).
Gender distribution showed that among the
survivors, 136 (52.7%) were male and 122 (47.3%)
were female. Among the non-survivors, 12 (54.5%)
were male and 10 (45.5%) were female. This
difference was not statistically significant (Chi-
square = 0.02, p = 0.86).

With regard to aetiology, pneumonia was noted in
142 (55.0%) survivors and 10 (45.5%) non-
survivors (p = 0.38). Gastrointestinal infection
occurred in 63 (24.4%) survivors and 2 (9.1%) non-
survivors (p = 0.10). CNS infection was observed in
16 (6.2%) survivors and 8 (36.4%) non-survivors,
which was statistically significant (p = 0.0001). Skin
infections were seen in 28 (10.9%) survivors and 1
(4.5%) non-survivor (p = 0.35), while bone and joint
infections occurred in 9 (3.5%) survivors and 1
(4.5%) non-survivor (p = 0.79).

Clinical manifestations showed respiratory distress
in 178 (69.0%) survivors and 14 (63.6%) non-
survivors (p = 0.60). Fever was present in 224
(86.8%) survivors and 21 (95.5%) non-survivors (p
= (0.24). Vomiting was seen in 45 (17.4%) survivors
and 6 (27.3%) non-survivors (p = 0.25). Seizures
occurred in 26 (10.1%) survivors and 20 (90.9%)
non-survivors (p = 0.0001). Altered sensorium was
reported in 63 (24.4%) survivors and 20 (90.9%)
non-survivors (p = 0.0001). Cough was observed in
145 (56.2%) survivors and 14 (63.6%) non-
survivors (p = 0.0001). Raised intracranial pressure
was noted in 31 (12.0%) survivors and 21 (95.5%)
non-survivors (p = 0.0001). Headache was reported
in 71 (27.5%) survivors and 21 (95.5%) non-
survivors (p = 0.0001). Status epilepticus occurred
in 17 (6.6%) survivors and 19 (86.4%) non-
survivors (p = 0.0001). Diarrhoea occurred in 72
(27.9%) survivors and 4 (18.2%) non-survivors (p =
0.32). Oliguria was seen in 29 (11.2%) survivors and
19 (86.4%) non-survivors (p = 0.0001). Hematuria
was reported in 9 (3.5%) survivors and 7 (31.8%)
non-survivors (p = 0.0001). Congestive cardiac
failure occurred in 9 (3.5%) survivors and 12
(54.5%) non-survivors (p = 0.0001). Hospital stay
duration among survivors showed that 122 (47.3%)
were hospitalized for less than 5 days, 82 (31.8%)
for 6-10 days, and 54 (20.9%) for more than 10
days. Among non-survivors, 12 (54.5%) stayed less
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than 5 days, 3 (13.6%) stayed 610 days, and 7
(31.8%) stayed more than 10 days. The difference
was not statistically significant (Chi-square = 0.17,
p =0.86).

Complications such as ARDS were present in 14
(5.4%) survivors and 11 (50.0%) non-survivors (p =
0.0001). MODS was reported in 1 (0.4%) survivor
and 7 (31.8%) non-survivors (p = 0.0001).
Disseminated intravascular coagulation and acute
kidney injury were each observed only among 2
(9.1%) non-survivors (p = 0.0001 for both).

Microbiological isolates from various specimens
included Staphylococcus aureus in 13 (5%)
survivors and 5 (22.7%) non-survivors,
Pseudomonas spp in 2 (0.8%) survivors and 2
(9.1%) non-survivors, Acinetobacter in 1 (0.4%)
survivor and 1 (4.5%) non-survivor, Klebsiella spp
in 12 (4.7%) survivors and 4 (18.2%) non-survivors,
Escherichia coli in 32 (12.4%) survivors and 8§
(36.4%) non-survivors, and Enterococcus faecalis in
2 (0.8%) survivors and none among non-survivors.
Statistical analysis results were not reported for this
table.

Biochemical parameters showed hypernatremia in
14 (5.4%) survivors and 2 (9.1%) non-survivors (p
= 0.47). Hyponatremia was present in 97 (37.6%)
survivors and 8 (36.4%) non-survivors (p = 0.90).
Hyperkalemia was observed in 32 (12.4%) survivors
and 5 (22.7%) non-survivors (p = 0.17).
Hypokalemia occurred in 36 (14.0%) survivors and
3 (13.6%) non-survivors (p = 0.96). Hypoglycemia
was noted in 23 (8.9%) survivors and 4 (18.2%) non-
survivors (p = 0.16).

Arterial blood gas analysis revealed metabolic
acidosis in 59 (22.9%) survivors and 16 (72.7%)
non-survivors. The difference was statistically
significant (Chi-square = 25.60, p = 0.0001). Chest
X-ray abnormalities were observed in 154 (59.7%)
survivors and 14 (63.6%) non-survivors. Normal
chest X-rays were noted in 104 (40.3%) survivors
and 8 (36.4%) non-survivors. The association was
not statistically significant (Chi-square = 0.13, p =
0.71).

Data on antibiotic usage showed that two antibiotics
were administered to 162 (62.8%) survivors and 6
(27.3%) non-survivors, while three antibiotics were
given to 96 (37.2%) survivors and 16 (72.7%) non-
survivors. This difference was statistically
significant (Chi-square = 10.61, p = 0.0001).
Inotrope use was required in 52 (20.2%) survivors
and 19 (86.4%) non-survivors. The remaining
patients did not receive inotropes. The association
was statistically significant (Chi-square = 46.78, p =
0.0001).

Mechanical ventilation was used in 8 (3.1%)
survivors and 20 (90.9%) non-survivors. The rest of
the patients did not undergo mechanical ventilation.
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This difference was statistically significant (Chi-
square = 173.04, p = 0.0001). Complications during
hospitalization  included  ventilator-associated
pneumonia in 2 (9.1%) non-survivors. Deep vein
thrombosis was reported in 2 (0.8%) survivors and 3
(13.6%) non-survivors. Pneumothorax occurred in 1
(0.4%) survivor and 6 (27.3%) non-survivors.
Pressure sores and empyema were each observed in
1 (4.5%) non-survivor. Thrombophlebitis was seen
in 2 (0.8%) survivors and 2 (9.1%) non-survivors.
Hepeatitis occurred in 11 (50.0%) non-survivors, and
hepatic encephalopathy was noted in 1 (4.5%) non-
survivor. Statistical tests were not reported for these
complications.

Discussion

A total of 280 pediatric patients were enrolled in the
present study, all of whom were admitted to the
Pediatric Intensive Care Unit (PICU) during the
study period. Out of these, 258 children (92.1%)
survived, while 22 children (7.9%) succumbed
during their hospital stay. Age-wise analysis among
the survivors (n = 258) showed that 103 children
(39.9%) were below 5 years, 85 (32.9%) belonged
to the 6-10 years age group, and 70 (27.1%) were
aged between 11 and 14 years. Among the non-
survivors (n = 22), 10 (45.5%) were under 5 years, 7
(31.8%) were between 6 and 10 years, and 5 (22.7%)
were aged 11 to 14 years. Statistical analysis
indicated that the relationship between age category
and survival outcome was not significant (Chi-
square = 0.30, p = 0.85). Regarding gender
distribution, 136 (52.7%) of the survivors were
males and 122 (47.3%) were females. Among the
non-survivors, 12 (54.5%) were males and 10
(45.5%) were females, with no statistically
significant association found (Chi-square = 0.02, p
= 0.86). In comparison, Mridha et al [7] (2017)
reported data from 1231 children admitted to a
tertiary PICU in India, where infants aged 1 to 12
months represented the largest group (55.2%),
followed by children aged 12.1 to 36 months
(20.1%). Males made up 61.2% of the cohort, with a
male-to-female ratio of 1.58:1.

Similarly, Jagat Jeevan et al [8] (2017) analyzed 47
cases of severe sepsis and septic shock in a Nepalese
PICU and found a male predominance (63.8%) with
a mean patient age of 88.79 months and a male-to-
female ratio of 1.76:1. Aruna Jyothi et al [9] (2019)
conducted a retrospective study involving 600 PICU
admissions in Andhra Pradesh, India. The majority
(54.16%) were aged between 28 days and 1 year,
while 25% were between 1 and 5 years. Children
under 5 years accounted for 83.33% of all
admissions, and males represented 66.66% of the
sample, resulting in a male-to-female ratio of 2.03:1.
Likewise, Joshi et al [10] (2020) analyzed 652
pediatric PICU cases in Nepal, with 54% being
infants under 1 year and 20.2% aged 1 to 4 years.
Males constituted 61% of admissions, giving a male-
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to-female ratio of 1.55:1. Saleem et al [11] (2021)
studied 150 children admitted to the PICU in
Pakistan, reporting that 64.4% were under the age of
5, while males comprised 55.3% of the study
population, resulting in a male-to-female ratio of
1.24:1. Dr. Mridha et al ") retrospective study in
India analyzed 1231 PICU admissions. The leading
etiologies were respiratory diseases (32.3%),
neurological disorders (17%), and infections other
than sepsis (11.7%).

In this study, Pneumonia emerged as the most
common etiology, observed in 142 (55.0%)
survivors and 10 (45.5%) non-survivors, though the
association with mortality was not statistically
significant (p = 0.38). Gastrointestinal infections
were present in 63 (24.4%) survivors and 2 (9.1%)
non-survivors (p = 0.10). Central nervous system
(CNS) infections showed a significant association
with poor outcomes, occurring in 16 (6.2%)
survivors versus 8 (36.4%) non-survivors (p =
0.0001). Other etiologies such as skin infections and
bone/joint infections did not significantly differ
between groups. In terms of clinical presentation,
respiratory distress was noted in 178 (69.0%)
survivors and 14 (63.6%) non-survivors (p = 0.60),
and fever was a common symptom across both
groups (86.8% vs 95.5%, p = 0.24). Neurological
manifestations, however, were strongly linked to
mortality: seizures (10.1% vs 90.9%, p = 0.0001),
altered sensorium (24.4% vs 90.9%, p = 0.0001),
raised intracranial pressure (12.0% vs 95.5%, p =
0.0001), headache (27.5% vs 95.5%, p = 0.0001),
and status epilepticus (6.6% vs 86.4%, p = 0.0001)
were significantly more common among non-
survivors. Other symptoms like vomiting, diarrhoea,
and cough did not show statistically significant
differences, though cough was notably more
frequent in non-survivors (p = 0.0001). Oliguria
(11.2% vs 86.4%), hematuria (3.5% vs 31.8%), and
congestive cardiac failure (3.5% vs 54.5%) were
also significantly more frequent in children who did
not survive (p = 0.0001 for each). Duration of
hospital stay did not significantly differ between
groups (p = 0.86), though more than half of the non-
survivors died within the first five days of
admission.

These findings align with several regional studies.
Jagat Jeevan et al ¥ (2017) in Nepal also identified
pneumonia as the most frequent etiology in a cohort
of 47 children with severe sepsis and septic shock.
The mean hospital stay was 7.13 days, and
respiratory distress and systemic inflammatory
response syndrome were the most common clinical
features. The study reported a higher mortality rate
of 25.53%, with PRISM III scores significantly
lower in survivors.

In a study from Andhra Pradesh, India, Aruna Jyothi
et al P! (2019) found central nervous system
disorders (32.5%) as the leading cause of PICU
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admissions, followed by respiratory issues (20.33%)
and infections (16.16%). Neurological symptoms
and respiratory distress were frequent presentations.
The mortality rate was notably higher at 28%, with
acute encephalitic syndrome and Japanese
encephalitis being key contributors to fatal
outcomes.

Joshi et al 1% (2020) reported similar trends in
Nepal, where pneumonia (33.1%) was the leading
diagnosis, followed by sepsis (18.9%) and
bronchiolitis (6.7%). The clinical picture commonly
included respiratory distress, shock, and altered
mental status. Mortality stood at 18.46%, with
infections accounting for the majority (72.5%) of
deaths, and acute leukemia demonstrating the
highest fatality rate (37.5%).

Saleem et al ' (2021) studied 150 PICU admissions
in Pakistan and found respiratory disorders (24.7%),
sepsis (11.3%), and meningitis (8.1%) to be the most
common causes. Presenting symptoms included
respiratory distress, fever, and neurological signs.
Mortality was 18%, and over 40% of patients
required mechanical ventilation, with 33.9% of
ventilated cases resulting in death.

In the present study, hospital stay duration among
survivors showed that nearly half, 122 patients
(47.3%), were discharged within five days of
admission, while 82 (31.8%) stayed for 610 days,
and 54 (20.9%) required hospitalization beyond 10
days. Among non-survivors, a majority—12 out of
22 (54.5%)—died within the first five days, whereas
3 (13.6%) died between 610 days, and 7 (31.8%)
after more than 10 days of hospitalization. However,
this distribution was not statistically significant
(Chi-square = 0.17, p = 0.86), indicating that
duration of stay did not correlate strongly with
survival outcome.

When compared with existing literature, Dr. Mridha
et al 1 (2017) reported a mean PICU stay of 7.42 +
7.72 days, slightly longer than the average duration
seen among survivors in the current study. Similarly,
Jagat Jeevan et al ¥ (2017) documented a mean
length of stay of 160 hours (approximately 6.67
days), and highlighted a notable difference in lactate
clearance between survivors and non-survivors,
which may indirectly reflect differences in disease
severity and response to treatment over time.

Joshi et al 19 (2020) observed a wide variation in
PICU stay—from a few hours to as long as 47
days—with a mean duration of 5.72 + 5.78 days and
a median of four days. This is in line with the current
study, where a substantial proportion of patients had
short hospitalizations. Saleem et al 1 (2021),
although the exact average duration was not stated,
the high rate of mechanical ventilation (41.3%) and
corresponding mortality among ventilated patients
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suggest a longer and more complicated hospital
course for some cases.

Several studies have identified common risk factors
associated with mortality in pediatric intensive care
units (PICUs). Dr. Mridha et al [ (2017) reported a
mortality rate of 20.9% among 1231 PICU
admissions, with sepsis being the leading cause of
death (29.6%), followed by respiratory illnesses
(23.6%), cardiac conditions (16.4%), and
neurological disorders (14.8%). The highest
mortality occurred in infants aged 1 month to 1 year
(35.6%), and delayed arrival due to late referral and
lack of awareness was a contributing factor.

In comparison, the present study reported a lower
mortality rate of 7.9%. A higher proportion of deaths
occurred in younger children, particularly those
under five years (45.5% of non-survivors), aligning
with earlier findings that younger age is a vulnerable
period.

Jagat Jeevan et al B (2017) found a 25.53%
mortality rate in severe sepsis and septic shock
cases, with significantly elevated PRISM III scores
among non-survivors. Delayed transfer to PICU and
inadequate pre-referral management were notable
contributors. While PRISM III scoring was not used
in the present study, similar patterns were
observed—non-survivors often had severe clinical
features at admission, such as seizures (90.9%),
altered sensorium (90.9%), and status epilepticus
(86.4%).

Aruna Jyothi et al ®1(2019) reported a 28% mortality
rate, predominantly due to CNS disorders like acute
encephalitic syndrome and Japanese encephalitis.
Overcrowding and delayed admissions were major
issues due to limited government facilities. In the
current study, CNS infections were also
significantly associated with mortality (36.4%
among non-survivors, p = 0.0001). Raised
intracranial  pressure, headache, and status
epilepticus were common among non-survivors,
suggesting CNS involvement as a key contributor.

Joshi et al 1% (2020) reported 18.46% mortality,
with infections accounting for 72.5% of deaths and
high fatality among infants and those with co-
morbidities. Notably, 36.7% of deaths occurred
within 48 hours. The present study also found high
mortality in children with complications such as
ARDS (50.0%), MODS (31.8%), and AKI (9.1%),
indicating severe illness at presentation. Saleem et al
111 (2021) found 18% mortality, with respiratory
infections, sepsis, and meningitis as leading causes.
Mechanical ventilation was required in 41.3% of
cases, and 33.9% of ventilated patients died.
Similarly, in the current study, mechanical
ventilation was needed in 28 patients, of whom 20
(90.9%) died, showing a strong association between
ventilator requirement and mortality (p = 0.0001).
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Inotrope use was also linked to poor outcome
(86.4% of non-survivors received inotropes, p =
0.0001).

Conclusion

In this study of 280 children admitted to PICU, the
overall mortality rate was 7.9%. Central nervous
system infections and clinical features such as
seizures, altered sensorium, raised intracranial
pressure, status epilepticus, and oliguria were
strongly associated with fatal outcomes.

The presence of complications like ARDS, MODS,
and acute kidney injury, as well as the requirement
for mechanical ventilation and inotropic support,
were also significantly linked to mortality. Although
most children presented with common symptoms
such as fever and respiratory distress, it was the
presence of severe neurological and systemic
complications that indicated poor prognosis.

Early identification of high-risk clinical features and
timely initiation of aggressive supportive care may
help improve outcomes in pediatric age group.
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