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ABSTRACT

Background: Although paediatric critical care advancements have improved
outcomes, acute Kidney injury (AKI) remains a serious complication with high
morbidity. Despite its impact, data on paediatric AKI, especially from
developing countries such as India, are limited. This study aimed to analyse the
clinical profile and outcomes of tropical AKI in children admitted to the PICU.
Materials and Methods: This cross-sectional study was conducted on 180
children at Tirunelveli Medical College over 18 months. Data were collected
using a pre-designed proforma and a semi-structured questionnaire. Clinical
history, examination, and relevant investigations were performed on all
children. Results: Among the 180 children, 53.3% were male, and the mean age
was 7.62+3.1 years. AKI was observed in 14.4% of the children, and the
remainder were classified as non-AKI. The most prevalent tropical infections
were dengue (30.6%), hepatitis (23.9%), enteric fever (17.8%), and
gastroenteritis (17.2%). Age and gender did not significantly influence the
occurrence of AKI (p=0.55 and p=0.71, respectively). Serum creatinine
(1£0.16 vs. 0.6+ 0.11 mg/dL) and blood urea (46.8 +10.3 vs. 35+ 5.1 mg/dL)
levels were significantly higher in the AKI group (p <0.001). Urine output was
also significantly reduced in children with AKI (p <0.001). Dengue was the
leading contributor to AKI (30.9%), and the diagnosis was significantly
associated with kidney injury (p=0.024). Conclusion: AKI remains an
important complication among children with tropical infections, with dengue
identified as a predominant contributor. Children with kidney injury showed
altered renal function parameters and reduced urine output compared to those
without. Early recognition and prompt clinical management are essential to
reduce morbidity and improve outcomes.

INTRODUCTION

The discipline of paediatric critical and emergency
medicine has developed as a sub-speciality within
paediatrics, leading to significant advancements in
care and research. These advancements have had a
profound impact on reducing fatality rates in various
diseases, including dengue.[*2 Admission criteria for
the Paediatric Intensive Care Unit (PICU) vary
depending on the institution and are determined by
the available facilities and the number of beds.
Admission patterns to the PICU evolve, influenced
by changing disease prevalence and the availability
of healthcare resources. Infectious diseases are the
primary cause of hospital admissions, particularly in
developing countries such as India. Despite this, non-
communicable diseases are becoming more
prevalent, although infectious causes remain

dominant in paediatric acute kidney injury (AKI).
The mortality rate is directly correlated with the
characteristics of the disease, the patient's
physiological condition upon arrival, and the level of
care provided.™

Acute renal failure (ARF) is a clinical syndrome
caused by various factors, including specific renal
diseases (e.g. glomerular and vasculitis disorders),
non-specific renal damage (e.g. ischaemia and
toxins), and extra-renal pathology (e.g. prerenal
azotaemia and post-renal obstruction). ARF is an
acute condition that may lead to chronic kidney
disease but differs from ESRD. Mild or subclinical
renal impairment in children with tropical infections
may remain undetected. AKI refers to a sudden
decrease in kidney function, including ARF, but is
not restricted to it. Epidemiological data indicate that
even moderate and reversible AKI can have severe
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implications, such as the development of chronic
kidney disease and increased mortality risk. -]

The clinical presentation and outcomes of AKI are
similar, regardless of the underlying cause of renal
failure. The presence of AKI is directly linked to
worse outcomes.["®l Therefore, early diagnostic
methods are recommended for the timely
identification of AKI. The effectiveness of therapies
for AKI in children depends largely on the
appropriate identification and treatment of the
underlying causes, even when the impairment is mild.
Early recognition of AKI in children with tropical
infections allows timely intervention, thereby
improving outcomes. Focusing only on advanced
kidney failure or dialysis cases may result in missing
less severe AKI in children, which can still lead to
serious complications.[*'Y Prolonged AKI leads to
significant disturbances in fluid, electrolyte, acid-
base, and hormonal balance.[*?l Additionally, AKI
can cause significant alterations in the central
nervous system and immune function, particularly in
paediatric patients.

Aim

This study aimed to analyse the clinical profile and
outcomes of tropical AKI and determine the
proportion of AKI in tropical infections.

MATERIALS AND METHODS

This cross-sectional study was conducted on 180
children admitted to the PICU of the Department of
Paediatrics, Tirunelveli Medical College, for 18
months. This study was approved by the Institutional
Ethics Committee. Parents/guardians provided
written informed consent before enrolment.
Inclusion Criteria

All children aged 1 month to 12 years who were
admitted to the PICU with tropical infections were
included. The tropical infections considered included
dengue, malaria, leptospirosis, scrub typhus, enteric
fever, hepatitis, gastroenteritis, and toxin-mediated
causes such as bee and scorpion stings and snake
bites.

Exclusion Criteria

Children with sepsis, localised infection foci,
immunocompromised conditions, structural
anomalies of the renal system, pyrexia of unknown
origin, and connective tissue disorders were excluded
from the study.

Methods

A pre-designed proforma was used to collect clinical
and investigative data from the children, including
demographics, presentations, and kidney function
parameters. A questionnaire collected data on
symptoms, medical history, and kidney injury risk
factors, with parental assistance if needed. Children
underwent clinical history-taking and examinations,
focusing on complaints, illness progression, and past
episodes. Physical examinations assessed vital signs
and indicators such as dehydration, shock, oedema,
and systemic manifestations.

Laboratory investigations evaluated AKI and
underlying conditions by measuring urine output
(<0.5 ml/kg/hr or >0.5 ml/kg/hr), blood urea
(mg/dL), and serum creatinine (mg/dL). Children
were categorised into groups based on AKI status
determined using clinical and biochemical criteria,
and the diagnoses included dengue, hepatitis, enteric
fever, gastroenteritis, snhake bites, bee stings,
leptospirosis, or scrub typhus. The analysis included
demographic variables, urine output classification,
diagnostic distribution, and evaluation of mean age,
blood urea, and serum creatinine levels between the
AKI and non-AKI groups.

Statistical analysis

Data entry was performed using MS Excel, and
analysis was performed using SPSS Software.
Continuous variables are expressed as mean =+
standard deviation and categorical variables as
frequencies and percentages. The chi-square test was
used, with p < 0.05 considered significant.

RESULTS

Regarding sex, male children (MCH) were
predominant at 53.3%, compared to female children
(FCH) at 46.7%. Urine output was > 0.5 ml/kg/hr in
94.4% of the children, while 5.6% had < 0.5 ml/kg/hr
output.

The most common diagnosis was dengue (30.6%),
followed by hepatitis (23.9%), enteric fever (17.8%),
and gastroenteritis (17.2%). Less common conditions
included snake bites (4.4%), bee stings (2.8%),
leptospirosis (2.8%), and scrub typhus (0.6%). AKI
was observed in 14.4% of the participants, whereas
the remaining 85.6% did not have kidney injury
(Table 1).

Table 1: Distribution of clinical variables

Frequency
Sex MCH 96 (53.3%)
FCH 84 (46.7%)
. - <05 10 (5.6%)
Urine output in ml/kg/hr >05 170 (04.4%)
Dengue 55 (30.6%)
Hepatitis 43 (23.9%)
Enteric fever 32 (17.8%)
Diagnosis Gastroenteritis 31 (17.2%)
Snake bite 8 (4.4%)
Bee sting 5 (2.8%)
Leptospirosis 5 (2.8%)
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Scrub typhus 1 (0.6%)

AKI 26 (14.4%)

Kidney injury

Non-AKI 154 (85.6%)

The mean age of the children was 7.62 * 3.1 years.
The mean age in the AKI group was 7.96 + 3.3 years,
and that in the non-AKI group was 7.57 £ 3.0 years,
with no significant difference (p = 0.55). The blood
urea level was 36.7 + 7.3 mg/dL, which was higher in
the AKI group (46.8 + 10.3 mg/dL) than in the non-

AKI group (35 = 5.1 mg/dL) (p < 0.001). The mean
serum creatinine level was 0.69 + 0.17 mg/dL and
was elevated in AKI cases (1 + 0.16 mg/dL)
compared to non-AKI cases (0.6 + 0.11 mg/dL) (p <
0.001) (Table 2).

Table 2: Mean values of clinical variables

AKI Non-AKI P value
Age 7.96+33 7.57+3.0 0.55
Blood urea 46.8+10.3 35+5.1 <0.001
Serum creatinine 1+0.16 0.6+0.11 <0.001

The gender distribution was comparable between the
AKI and non-AKI groups, with males accounting for
50% of the AKI group and 53.9% of the non-AKI
group (p = 0.71). Reduced urine output (<0.5
ml/kg/hr) was reported in 38.5% of children with
AKI, whereas no children without AKI had reduced
output. Dengue was more frequent in AKI cases
(30.9%) than in non-AKI cases (69.1%) (p = 0.024),
with a significant difference (p < 0.001).

Regarding diagnosis, hepatitis (14% vs. 86%), enteric
fever (3.1% vs. 96.9%), gastroenteritis (29% vs.
71%), snake bites (25% vs. 75%), leptospirosis (20%
vs. 80%), and scrub typhus (100% in AKI) showed
varying distributions. Bee stings occurred only in the
non-AKI group, showing a significant difference
between the groups (p = 0.024) (Table 3).

Table 3: Comparisons of clinical variables between the groups

AKI Non-AKI P-value
MCH 13 (50%) 83 (53.9%)
Sex FCH 13 (50%) 71 (46.1%) 0.71
] . <05 10 (38.5%) 0 (0%)
Urine output in ml/kg/hr >05 16 (61.5%) 154 (100%) <0.001
Dengue 17 (30.9%) 38 (69.1%)
Hepatitis 6 (14%) 37 (86%)
Enteric fever 1 (3.1%) 31 (96.9%)
. . Gastroenteritis 9 (29%) 22 (71%)
Diagnosis Snake bite 2 (25%) 6 (15%) 0.024
Bee sting 0 (0%) 5 (100%)
Leptospirosis 1 (20%) 4 (80%)
Scrub typhus 1 (100%) 0 (0%)
DISCUSSION distributions in children with AKI. Choi et al. found

In our study, the AKI incidence was 14.4% and was
at the lower end of reported paediatric AKI rates but
varied compared to recent studies in similar settings.
Multiple PICU studies have shown varying incidence
rates, with differences based on location, diagnostic
criteria, and populations. Recent studies have
reported higher rates. Handayani et al. found 46.7%
AKI incidence among critically ill children, while
Raja et al. reported 50.4% using pRIFLE
criteria.’®1*l Hooman showed a decline from 36%
(2006-2008) to 15.4% (2010-2011) in PICUs.[*s]
Kapil et al. documented a 15.48% incidence using
KDIGO criteria.['1 Celegen's retrospective study
found 17.5% of 360 patients developed AKI during
PICU stay.['] Gupta et al. reported 42.9% of 536
patients developing AKI.[8]

Our study found no sex influence on AKI occurrence
(p = 0.71), with males comprising 50% of the AKI
group and 53.9% of the non-AKI group. This finding
aligns with paediatric studies showing similar sex

57.9% males among 763 children with AKI, and Raja
et al. reported a male-to-female ratio of 1.2:1.19,14.
However, Gupta et al. reported females were more
prone to AKI (p = 0.013), while other studies found
no gender differences.[*!

In our study, the mean age was 7.62 + 3.1 years,
comparable to other paediatric AKI studies from
similar settings, including studies reporting mean
ages of 6.72 years and 7.92 £ 5.75 years in AKI stage
1.19 In our study, dengue fever was the leading cause
of AKI among tropical infections, accounting for
30.9% of the cases (p = 0.024). This aligns with the
recognition of dengue as a major cause of AKI in
tropical areas. Sultana et al. reported renal issues in
9.8% of paediatric dengue patients, with AKI cases
showing significant morbidity and mortality.[?°!
Mallhi et al. found a 14.2% AKI incidence among
paediatric dengue patients.[?l The dengue-AKI link
is increasingly noted in paediatrics. Basu and Roy
indicated that dengue-associated AKI leads to longer
hospital stays and increased intensive care needs.[??
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Leptospirosis, which was less prevalent in our study,
is well-studied as a cause of AKI in Daher et al., who
reported that 70% of paediatric leptospirosis patients
developed AKI.[%I

Our study showed higher serum creatinine (1.0 + 0.16
vs. 0.6 £0.11 mg/dL, p <0.001) and blood urea levels
(46.8 + 10.3 vs. 35 + 5.1 mg/dL, p < 0.001) in the
AKI group than in the non-AKI group. These
findings align with those of studies identifying serum
creatinine and blood urea as key AKI markers.
Research has shown that children with AKI have
higher serum creatinine and blood urea levels than
those without AKI. Various centres have documented
similar biochemical patterns, with elevated creatinine
and urea levels as consistent markers across
populations. However, recent research has
highlighted the limitations of creatinine-based
criteria, especially in paediatrics. A study by
Afolayan et al. reported that cystatin C-derived eGFR
was 51.8%, higher than the rates using conventional
creatinine criteria (32.4% by KDIGO, 7.6% by
WHO, and 16.5% by absolute creatinine criteria).[?
This suggests that creatinine-based criteria may
underestimate the AKI burden in paediatric tropical
infections.

Our study found that 38.5% of children with AKI had
reduced urine output (<0.5 mL/kg/hr), whereas none
of the children without AKI had reduced urine output
(p < 0.001). This shows the importance of urine
output as a diagnostic criterion for AKI. Studies have
shown that urine output criteria are crucial for AKI
diagnosis, as AKI is categorised by the stage of injury
defined by increased creatinine, decreased eGFR, or
urine output.?>281 The clinical presentation of AKI in
our study, with oliguria, elevated biochemical
markers, and association with tropical infections,
aligns with patterns in other paediatric AKI studies
from tropical regions.

CONCLUSION

Children with AKI had higher blood urea and
creatinine levels and lower urine output than those
without AKI, confirming these parameters as
diagnostic markers. Urine output was reduced in AKI
cases, whereas non-AKI children had normal output.
AKI was present in 14.4% of the children, with
dengue being the most frequent infection. Age and
sex were not significantly associated with AKI
incidence. Early intervention through clinical
management can reduce morbidity and improve
outcomes in children with AKI. Given the limited
data on tropical AKI in children from developing
regions, further multicentre studies are needed to
validate these findings and optimise management
strategies.
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