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ABSTRACT

BACKGROUND: Acute gastroenteri�s (AGE) is a leading cause of morbidity and mortality in children, characterized by diarrhea, 
vomi�ng, fever, and abdominal pain, which can lead to severe dehydra�on and electrolyte imbalances. Electrolyte disturbances such 
as hyponatremia, and hypokalemia are commonly observed in AGE and are linked to increased risk of complica�ons, including acute 
kidney injury (AKI). 

OBJECTIVE The primary objec�ve of this study was to analyze the effects of acute gastroenteri�s on electrolyte levels and renal 
func�on in children. Specific objec�ves included assessing changes in sodium, potassium, and chloride levels, exploring the 
rela�onship between electrolyte imbalances and the severity of gastroenteri�s, and examining the link between renal dysfunc�on 
and dehydra�on.

METHODOLOGY This prospec�ve observa�onal study involved 150 pediatric pa�ents, aged 6 months to 10 years, diagnosed with 
acute gastroenteri�s, presented at Khalifa Gul Nawaz teaching Hospital, Bannu, Pakistan, from September 20, 2024 to December 20, 
2024. Simple random technique was employed to ensure equal selec�on chances. Data collec�on included clinical assessments, 
laboratory inves�ga�ons for electrolyte levels and renal func�on, and clinical severity scores. Electrolyte imbalances were defined as 
hyponatremia (<135 mEq/L), hypokalemia (<3.5 mEq/L), and hypochloremia (<98 mEq/L). Renal dysfunc�on was indicated by serum 
crea�nine levels >0.7 mg/dL and BUN levels >20 mg/dL. Sta�s�cal analysis was conducted using SPSS version 25, with Pearson 
correla�on, linear regression analyses, and mul�variate regression analysis were performed.

RESULTS : The mean age of par�cipants was 3.8 ± 2.5 years, with a slight male predominance. Diarrhea was present in all pa�ents, 
with vomi�ng in 85%, abdominal pain in 70%, and fever in 60%. Clinical severity scores indicated moderate to severe symptoms in a 
substan�al propor�on of pa�ents. Dehydra�on was categorized as mild (50%), moderate (35%), or severe (15%). Electrolyte 
imbalances were prevalent, with hyponatremia in 28%, hypochloremia in 20% and hypokalemia in 30%. Renal dysfunc�on was 
observed in 12% of pa�ents based on elevated serum crea�nine and in 15% based on elevated BUN levels. ORS (low osmolar) was 
administered to 95% of pa�ents, with 72% showing symptom improvement and 58% showing improvement in renal func�on. 
Significant correla�ons were found between the severity of gastroenteri�s and electrolyte imbalances (r = 0.61, p < 0.01), as well as 
between dehydra�on and renal dysfunc�on (r = 0.64, p < 0.01). Higher clinical severity scores were predic�ve of greater electrolyte 
imbalances (β = 0.45, p < 0.01) and increased renal dysfunc�on risk (β = 0.39, p < 0.01).

CONCLUSION:  This study emphasizes the cri�cal impact of acute gastroenteri�s on electrolyte imbalances and renal func�on in 
children, highligh�ng the need for early recogni�on, targeted interven�ons, and con�nuous monitoring to prevent severe 
complica�ons.
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 INTRODUCTION

Acute gastroenteri�s (AGE) is a major public health issue, 
par�cularly among children, where it remains a leading cause of 

1morbidity and mortality worldwide.  AGE is characterized by the 
sudden onset of diarrhea, o�en accompanied by vomi�ng, fever, 
and abdominal pain, leading to significant dehydra�on and 

2electrolyte imbalances.  According to recent es�mates, AGE is 
responsible for approximately 1.7 billion cases globally each year, 
with a significant propor�on of these cases occurring in children 

3under five years old.  The associated mortality, primarily due to 
dehydra�on, underscores the cri�cal need for effec�ve 

4management strategies.
Electrolyte imbalances such as hyponatremia, hypokalemia, and 

hypochloremia are frequently observed in children with AGE and 
5are closely associated with the severity of dehydra�on.  These 

disturbances can lead to severe complica�ons, including seizures, 
cardiac arrhythmias, and acute kidney injury (AKI), exacerba�ng 

6the child's condi�on and increasing the risk of mortality.  The 
renal involvement in AGE, par�cularly in the form of dehydra�on-
induced AKI, is an emerging concern and has been iden�fied as a 

7significant factor contribu�ng to morbidity in affected children.
The pathophysiology of AKI in the context of AGE is mul�factorial, 

8involving prerenal, intrinsic renal, and postrenal mechanisms.  
These mechanisms are o�en exacerbated by electrolyte 
disturbances and the degree of dehydra�on, making the early 
iden�fica�on and management of these condi�ons crucial for 
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9improving outcomes.  Recent studies have highlighted the 
importance of prompt and effec�ve treatment of electrolyte 
imbalances to prevent the progression to severe AKI and other 

10life-threatening complica�ons.
However, managing electrolyte disturbances and renal 
dysfunc�on in children with AGE remains par�cularly challenging 
in resource-limited se�ngs, where access to advanced diagnos�c 

11tools and treatment op�ons is o�en restricted.  This study aims 
to provide a comprehensive analysis of the electrolyte and renal 
profiles in children suffering from AGE, with the goal of iden�fying 
key predictors of poor outcomes and informing evidence-based 
management strategies. 

METHODOLOGY                       
This study employed a prospec�ve observa�onal design, at 
Khalifa Gulnawaz Teaching Hospital MTI, Bannu, an allied hospital 
of Bannu Medical College, Bannu, with effect from September 20, 
2024 to December 20, 2024, capturing real-�me data on pediatric 
pa�ents diagnosed with acute gastroenteri�s.

The primary objec�ve of the study was to comprehensively 
analyze the impact of acute gastroenteri�s on electrolyte balance 
and renal func�on in pediatric pa�ents. The specific objec�ves 
were to assess altera�ons in sodium, potassium, and chloride 
levels in children suffering from AGE, to explore the associa�on 
between electrolyte imbalances and the severity of 
gastroenteri�s and to examine the rela�onship between renal 
dysfunc�on and dehydra�on in children with AGE. 

A total of 150 pediatric pa�ents was selected, using 95% 
confidence interval, 7.2% margin of error and a target propor�on 

12of 28.3% for hyponatremia in children with AGE.  A power 
analysis, with 80% power was conducted to ensure sta�s�cal 
adequacy and the chosen sample was deemed meaningful for the 
study objec�ves. Simple random technique was employed for 
sampling to ensure equal selec�on chances, reduce selec�on 
bias, enhance representa�on, and improve generalizability of 
these findings.

Pediatric pa�ents aged 6 months to 10 years diagnosed with AGE 
based on clinical symptoms such as diarrhea and vomi�ng were 
included in the study. Exclusion criteria encompassed pa�ents 
with comorbid condi�ons such as malnutri�on, metabolic 
disorders, Immunocompromised states, chronic renal diseases, 
or pre-exis�ng electrolytes imbalances; those who had used 
medica�ons affec�ng electrolyte balance within the past two 
weeks; pa�ents with severe gastroenteri�s requiring emergency 
interven�on (e.g., shock or sepsis); and those with a history of 
gastrointes�nal surgery.

Electrolyte imbalances included hyponatremia (sodium <135 
mEq/L), hypokalemia (potassium <3.5 mEq/L), hypochloremia 
(chloride < mEq/L), without further categoriza�on into severity 
levels due to the study observa�onal design. Renal dysfunc�on is 
defined by serum crea�nine > 0.1mg/dL. BUN > 20 mg/dL or 

25reduced urine output (<0.5mL/kg/hr for 6-12 hours).

An informed wri�en consent was obtained from the parents of all 
the children included in the study. Strict measures were 
implemented to ensure the confiden�ality and privacy of pa�ent 
data in accordance with the Declara�on of Helsinki guidelines. 
Data was collected through detail history and clinical examina�on 
on a pre-designed proforma. Clinical severity scores were 
assigned based on the intensity of symptoms, and dehydra�on 
was categorized based on clinical signs. For laboratory 
inves�ga�on, 3cc blood was collected for electrolyte analysis 
(sodium, potassium, chloride) and renal profile assessment 
(serum crea�nine, blood urea nitrogen) and was sent to the 
hospital laboratory. A repeat sample was obtained a�er 8 hours of 
rehydra�on to check for progression or resolu�on of 
abnormali�es. All the tests were done on Chemistry 
Analyzemodel Roche Cobas 6000 (c501), its accuracy and 
reliability is ensured through robust internal audit (daily 
calibra�on, control materials and precision checks) and external 
audits by proficiency checking. An experienced hematologist with 
over 5 years' experience analyzed the samples.

Data obtained was sta�s�cally analyzed using SPSS version 25. A 
p-value <0.05 was considered significant. Descrip�ve sta�s�cs 
was u�lized for summarizing demographic characteris�cs, clinical 
symptoms, and baseline electrolyte levels. In the line with the 
study objec�ves, the primary outcome, which was the severity of 
the electrolyte imbalances and renal dysfunc�on, were evaluated 
for their correla�on with the severity of AGE (secondary 
outcome). Pearson correla�on coefficients ware calculated to 
assess the rela�onship between electrolyte imbalances, 
gastroenteri�s severity, and renal dysfunc�on. Linear regression 
analysis was conducted to explore the predic�ve rela�onship 
between clinical severity scores and electrolyte imbalances.  
Mul�variate regression analysis was performed to adjust for 
confounding factors and examine the simultaneous effects of 

26mul�ple predictors (clinical severity scores  and dehydra�on 
27severity ) on the outcomes (electrolyte imbalances and renal 

dysfunc�on).

Ethical approval with reference number 35/DiR&MJ/BMC/2024 
was obtained from the Ins�tu�onal Ethical Commi�ee of Bannu 
Medical College, MTI Bannu, affiliated with Khalifa Gulnawaz 
Teaching Hospital, Bannu on 19/09/24.

In this study, a total of 150 pediatric pa�ents diagnosed with 
acute gastroenteri�s (AGE) were included, with age ranging from 
6 months to 10 years (mean age: 3.8 ± 2.5 years). The gender 
distribu�on was slightly skewed, with 88 males (58.7%) and 62 
females (41.3%). The majority of the pa�ents came from middle-
income families and rural areas as shown in Table 1.
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This study provides cri�cal insights into the electrolyte 
imbalances and renal dysfunc�ons associated with acute 
gastroenteri�s (AGE) in pediatric pa�ents, a condi�on that 
con�nues to pose significant health challenges globally, 
par�cularly in resource-limited se�ngs.
The demographic characteris�cs of the study popula�on are 
consistent with global trends observed in pediatric AGE, with a 
slight male predominance and a majority of cases arising in 
children from middle-income families. This distribu�on aligns 
with recent studies that highlight the vulnerability of younger 
chi ldren,  par�cular ly  those from socioeconomical ly 

12,13disadvantaged backgrounds, to gastrointes�nal infec�ons.  
The average dura�on of symptoms prior to presenta�on (4.9 ± 2.1 
days) and the prevalence of diarrhea, vomi�ng, abdominal pain, 
and fever are reflec�ve of the typical clinical presenta�on of AGE, 

12,14as reported in other contemporary studies.
The severity of clinical symptoms observed in this cohort, 
par�cularly the high incidence of moderate to severe diarrhea 
and vomi�ng, correlates with the significant risk of dehydra�on, a 

common and dangerous complica�on of AGE. The study's 
findings that 85% of pa�ents exhibited dry mucous membranes 
and 35.3% had sunken eyes are consistent with established 

15markers of dehydra�on severity.  These findings are crucial as 
they emphasize the need for prompt and effec�ve rehydra�on 
strategies to prevent the progression to severe dehydra�on and 
associated complica�ons.
Electrolyte disturbances, par�cularly hyponatremia (28%) and 
hypokalemia (30%), were prominent in this study and are 
consistent with findings from other recent inves�ga�ons into the 

12biochemical impacts of AGE.  Hyponatremia, in par�cular, has 
been linked to the severity of diarrhea and vomi�ng, which lead 

16to significant sodium loss.  Hypokalemia, o�en resul�ng from 
prolonged vomi�ng and diarrhea, further complicates the clinical 
management of these pa�ents and increases the risk of severe 

17outcomes if not promptly addressed.
The renal profile of the pa�ents indicated that 12% had elevated 
serum crea�nine levels, and 15% had elevated BUN levels, 
sugges�ng a significant incidence of acute kidney injury (AKI) in 
the context of AGE. These findings are in line with recent studies 

DISCUSSION
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Hospitaliza�on was required for 40% of the pa�ents, with an 
average hospital stay of 3.9 ± 1.2 days. Oral Rehydra�on Therapy 
(ORS) was administered to 95% of pa�ents. At follow-up, 72% of 
pa�ents showed improvement in clinical symptoms, 22% 
remained unchanged, and 6% worsened. Improvement in 
electrolyte levels was observed in 65% of pa�ents, while 58% 
showed improvements in renal func�on.

Pearson correla�on analysis demonstrated a significant 
correla�on between the severity of gastroenteri�s and the 
degree of electrolyte imbalance (r = 0.61, p < 0.01). A strong 
correla�on was also found between the severity of dehydra�on 
and renal dysfunc�on (r = 0.64, p < 0.01).  Likewise, linear 

regression analysis revealed that higher clinical severity scores 
were predic�ve of greater electrolyte imbalances (β = 0.45, p < 
0.01) and an increased risk of renal dysfunc�on (β = 0.39, p < 
0.01).

Mul�variate regression analysis, adjus�ng for age, gender, and 
baseline dehydra�on status, revealed that clinical severity scores 
were posi�vely correlated with electrolytes imbalances ( β= 0.45, 
p <0.01). Addi�onally, dehydra�on severity was an independent 
predictor of renal dysfunc�on ( β= 0.39, p <0.01), indica�ng that 
children with more severe dehydra�on were at a higher risk of 
developing renal dysfunc�on.
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that have reported similar rates of renal impairment among 
18children with severe dehydra�on due to AGE.  AKI in this context 

is o�en prerenal, resul�ng from reduced kidney perfusion due to 
hypovolemia, and underscores the importance of early and 

19aggressive fluid resuscita�on.
The administra�on of Oral Rehydra�on Therapy (ORS) to 95% of 
the pa�ents in this study highlights its effec�veness as the 
cornerstone of AGE management, with 72% of pa�ents showing 

20clinical improvement at follow-up.  However, the 6% of pa�ents 
who worsened despite treatment indicate that in some cases, 
ORS alone may be insufficient, necessita�ng the need for more 

21intensive interven�ons.  The improvements in electrolyte levels 
and renal func�on observed in the majority of pa�ents further 
underscore the effec�veness of �mely interven�on in preven�ng 
the complica�ons associated with electrolyte disturbances and 

22renal dysfunc�on.
The significant correla�ons found between the severity of 
gastroenteri�s, electrolyte imbalances, and renal dysfunc�on (r = 
0.61, p < 0.01, and r = 0.64, p < 0.01, respec�vely) are consistent 
with findings from other studies that have iden�fied these 
rela�onships as key predictors of poor outcomes in pediatric 

23AGE.  The linear regression analysis further reinforces the role of 
clinical severity scores as predic�ve tools for iden�fying children 
at higher risk of adverse outcomes, which can guide clinical 
decision-making and resource alloca�on in both acute and 

24preven�ve care se�ngs.  This single-centred study lacks 
generalizability, and the lack of long-term renal func�ons 
monitoring prevents assessment of chronic outcome. Future 
mul�-centre research should focus on refining predic�ve models 
and exploring the long-term renal outcomes of children.

                    
This study highlights the cri�cal need for early detec�on and 
management of electrolyte imbalances and renal dysfunc�on in 
children with AGE. The strong correla�ons between clinical 
severity, electrolyte disturbances, and renal outcomes suggest 
that rou�ne monitoring and aggressive treatment of these 
parameters could significantly improve pa�ent outcomes. 
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