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Abstract:

Introduction: Acute renal failure (ARF) represents a sudden impairment in renal function occurring rapidly
over hours to days. It is categorized into prerenal, renal, and post-renal aetiologies, with prerenal ARF being
predominant in children. Pediatric ARF remains a significant cause of morbidity and mortality, particularly in
hospitalized patients, with reported mortality rates ranging from 29% to 46%. Arterial blood gas (ABG) analysis
serves as a vital tool in assessing oxygenation, ventilation, and acid-base status, with interpretations crucial for
managing critically ill patients, especially those with chronic kidney disease (CKD) who frequently encounter
acid-base disorders.

Objectives: This research primarily aims to analyze the clinicoepidemiological profile of AKI in children and
analyze various ABG abnormalities in these patients.

Materials and Methodology: The Present study included Children diagnosed with acute renal failure attending
Department of pediatrics, Govt. Medical College, Kota, Rajasthan From March, 2021 to February, 2022. It was
a prospective analytical study. A predesigned, pre-tested, semi-structured questionnaire was used for data
collection.

Results: The mean age of children with AKI was approximately 5.53 years, with a majority being males
(60.9%). Perinatal asphyxia emerged as the most common underlying cause (31.3%), followed by sepsis,
dehydration, lower respiratory tract infections (LRTI), glomerulonephritis, and polytrauma. Upon admission,
common clinical presentations included fever, oliguria, edema, vomiting, and anemia. Acidosis was prevalent in
almost all AKI cases. Hyperkalemia, hyponatremia, and elevated chloride levels were the most common
electrolyte abnormalities observed. Mortality rates were highest in Grade III AKI patients, especially in those
with oliguria, edema, and requiring mechanical ventilation.

Conclusion: This study contributes valuable insights into pediatric AKI cases highlighting the importance of
early recognition of AKI in pediatric population by means of taking appropriate clinical history, identifying
various risk factors, utilizing the ABG analysis and early biomarkers( if available).

Recommendations: Study advocates for the routine use of ABG analysis as a bedside tool to assess acid-base
status promptly.
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compared to adults, it remains a significant cause

Introduction

Acute renal failure (ARF) represents a sudden
impairment in renal function, manifesting as an
inability to regulate electrolytes, maintain fluid
balance, and eliminate waste products. This
condition, occurring rapidly over hours to days [1-
3], is categorized into prerenal, renal, and post-
renal aetiologies, with prerenal ARF being
predominant in children [4-6]. Although pediatric
ARF often exhibits a favourable prognosis
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of morbidity and mortality, particularly in
hospitalized patients, with reported mortality rates
ranging from 29% to 46% [10-11]. Early detection
and management of ARF and its complications are
crucial for improving outcomes. Various prognostic
factors including oliguria, comorbidities, and
biochemical markers aid in identifying patients
requiring aggressive intervention. Arterial blood
gas (ABQG) analysis serves as a vital tool in
assessing oxygenation, ventilation, and acid-base
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status, with interpretations crucial for managing
critically ill patients, especially those with chronic
kidney disease (CKD) who frequently encounters
acid-base disorders [7-9]

Biomarkers, including cystatin C, kidney injury
molecule 1 (KIM-1), neutrophil gelatinase-
associated lipocalin (NGAL), and interleukin-18
offer promising avenues for early diagnosis and
prognostication of AKI, allowing for timely
intervention and monitoring of kidney function.

Arterial blood gas analysis (ABG) serves as a vital
diagnostic tool for critically ill patients with acid-
base imbalances, providing insights into their
oxygenation and ventilation status. This laboratory
test involves the collection of arterial blood,
typically from the radial artery at the wrist, using a
heparinized syringe. ABG analysis yields crucial
information including blood pH, partial pressures
of carbon dioxide and oxygen, bicarbonate levels,
and additional parameters such as lactate and
electrolyte concentrations. Understanding ABG
interpretation requires a comprehensive
understanding of nomenclature, physiology, and
the various types of acid-base disorders.
Disruptions in acid-base balance can complicate
numerous disease states, sometimes posing life-
threatening risks. Monitoring ABGs is integral to
the management of high-risk patients during
anesthesia and critical care in the intensive care
unit (ICU)[10].

Aims & Objectives

Aim: to assess the ABG abnormalities in children
of age group 0- 18 year suffering with acute renal
failure

Objectives:
e Primary Objective:

1. To comprehensively analyze the clinical and
epidemiological profile of AKI in pediatric age

group.
2. To describe and analyze the ABG abnormalities
in children with acute renal failure.

e Secondary Objective:
To determine the outcome of AKI patients.
Results and Observations:

Total 64 children were enrolled into the study and
apredesigned, pre-tested, semi-structured
questionnaire was used for data collection which
consisted of demographic details, appropriate
clinical history, details of general physical and
systemic examination and investigations details.
Details of ABG analysis were recorded
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results and observation are

summarized as follows:

1.

o

10.

Age Distribution:

Most children with AKI were aged less than 1
year (37.5%), followed by the age group of 11-
15 years (23.4%).

The mean age of children with AKI was 5.53
years.

Gender Distribution:

There were more male patients with AKI-39
(60.9%) compared to females-25 (39.1%).

Underlying Causes:

Perinatal asphyxia was the most common
underlying cause of AKI-20 (31.3%), followed
by sepsis- 10 (15.6%) and dehydration- 8
(12.5%).

Clinical Characteristics at Admission:

Commonest clinical presentations included
fever (40.6%) followed by oliguria (37.5%),
and edema (23.4%).

Severity of AKI:

KDIGO grading showed that 32(48.4%) of
patients had KDIGO grade I, 20(32.8%) had
grade II, and 12(18.8%) had grade III AKI.

Serum Creatinine Levels:

Serum creatinine levels increased with the
severity of AKI, with statistically significant
differences between the KDIGO grades (p <
0.001).

pCO2 and Bicarbonate Levels:

Raised pCO2 levels were associated with
higher KDIGO grades (p = 0.020), while
reduced bicarbonate levels were significantly
associated with higher KDIGO grades (p =
0.025).

Electrolyte Abnormalities:

Various  electrolyte  abnormalities  were
observed, including hyponatremia (65.6%) and
hyperkalemia  (70.3%), with significant
associations with AKI severity.

Albumin Levels:

Hypoalbuminemia was seen in 50% of
patients, with significant associations with
AKI severity (p <0.001).

Outcome:

The overall mortality rate among AKI patients
was 20.3%(13/64), with higher mortality
associated with higher KDIGO grades
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Class Death Survived

KDIGO 1(32) 3(9.4) 29(90.6)

KDIGO 11(20) | 4(20) 16(80)

KDIGO III(12) | 6(50) 6(50)

Total 13(20.3) 51(79.7)

Chi-square = 8.900 with 2 degrees of freedom; p =0.012 (S)

11. Factors Associated with Outcome

Factors Survived(51) Death(13) P value
Age(<5 years) 31(79.5%%) 8(20.5%) 0.788
Oliguria 11(45.8%) 13(54.2%) <0.001
Edema 7(46.7%) 8(53.3%) 0.001
Hypertension 6((100%) 0(0) 0.444
Anemia 10(90.9%) 1(9.1%) 0.545
Volume overload 2(40.0%) 3(60.0%) 0.086
Mechanical ventila- | 2(13.3%) 13(86.7%) <0.001
tion

Oliguria, edema, and the need for mechanical
ventilation were significantly associated with
mortality (p <0.001).

Discussion

In the present study, the mean age of pediatric AKI
patients was 5.53 years, which aligns with findings
from previous research by Shah et al. (2011), Vina
Tresa et al. (2016), and Rashi Singal Rustagi et al.
(2016), where similar age ranges were reported.
The most common underlying causes of AKI in the
present study were perinatal asphyxia, sepsis, and
dehydration, consistent with observations by Shah
et al. (2011) and Rashi Singal Rustagi et al. (2016),
although  variations exist across different
studies.[11] Regarding clinical presentations, fever,
oliguria, and edema were prevalent in the present
study, which corresponds with the findings of Shah
et al. (2011) and Vina Tresa et al. (2016),
suggesting consistency in the presentation of AKI
in pediatric patients across different studies. In
terms of severity grading using KDIGO criteria, the
present study found a significant proportion of
patients falling into Grade III AKI, similar to
observations by Geoffrey M. Fleming et al. (2016),
Tracy L. McGregor et al. (2016),[12] and Osama
Y. Safder et al. (2019). Elevated serum creatinine
and BUN levels were associated with higher
KDIGO grades. ABG abnormalities, such as
acidosis and raised pCO2 levels, were prevalent in
the present study, in line with observations by
Rocktaeschel et al. (2003)[13]andHu et al. (2016).
Electrolyte imbalances, including alterations in
sodium, potassium, chloride, calcium, and
phosphate levels, were also noted, consistent with
findings by Jiachang Hu et al. (2017).
[14]Hypoalbuminemia was common in AKI
patients in the present study, as seen in previous
research by Rocktaeschel et al. (2003)[15] and
RashiSingalRustagi et al. (2016),[16] indicating a
consistent pattern across different studies.

Regarding outcomes, while the majority of AKI
patients in the present study survived, mortality
rates were comparable to those reported by Shah et
al. (2011), Vina Tresa et al. (2016),[17] and Rashi
Singal Rustagi et al. (2016)[18]. Factors associated
with increased mortality, such as oliguria, edema,
and the need for mechanical ventilation, were
consistent with previous findings.[19]

Conclusion: This analytical, prospective study
aimed to evaluate clinical and epidemiogical profile
along with arterial blood gas (ABG) abnormalities
in children with acute renal failure (ARF) admitted
to the pediatric department of GMC, Kota. The
study found that the mean age of children with
ARF was 5.53 years, with a majority being male.
Perinatal asphyxia was the most common
underlying cause, followed by sepsis, dehydration,
and other factors. Clinical presentations at
admission included fever, oliguria, edema,
vomiting, and anemia. Most patients were
classified as KDIGO Grade I, II, or III, with the
majority in Grade 1. ABG analysis revealed
acidosis in almost all patients, predominantly with
elevated pCO2 levels. Hyperkalemia,
hyponatremia, and elevated chloride levels were
common electrolyte abnormalities. Hypocalcemia,
hyperphosphatemia, and hypoalbuminemia were
also prevalent. ABG and electrolyte abnormalities
were more pronounced in higher KDIGO grades,
with mortality rates increasing with severity of
AKI, particularly in patients with oliguria, edema,
and those requiring mechanical ventilation. The
study emphasizes the importance of early
identification and management of AKI risk factors
to improve outcomes in affected children.

Recommendations

1. All patients admitted to the hospital should be
closely monitored for electrolyte imbalance
and the acid-base homeostasis, as disruption in
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