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KEYWORDS ABSTRACT:

This study aims to compare critical laboratory parameters in patients diagnosed with
acute gastroenteritis (AGE) with various comorbidities, highlighting trends and
abnormalities in biochemistry and cellular profiles. Conducted at Yatharth Hospital,
Greater Noida, India, this retrospective study includes 284 patients admitted between
March 2018 and May 2022. Key parameters such as total leukocyte count (TLC),
sodium, and liver enzymes (SGPT/SGOT) were evaluated and compared across
different age groups and comorbidities, including dehydration, acute febrile illness,
diabetes, and hypertension. Significant deviations were identified in patients with
comorbidities, particularly in sodium levels and liver enzyme markers, which may aid
in early detection and management. This study's findings provide valuable insights for
resource-limited settings, contributing to more effective treatment strategies and
resource allocation, especially in low- and middle-income countries (LMICs), where
AGE remains a major health concern.

Introduction

Acute gastroenteritis (AGE) is a prominent cause of morbidity and mortality worldwide,
disproportionately affecting populations in low- and middle-income countries (LMICs) such as
those in South and Southeast Asia. These regions, particularly in rural areas, suffer from
inadequate sanitation, limited access to clean water, and under-resourced healthcare systems, all
of which exacerbate the spread of infectious diseases like AGE. This illness is characterized by
inflammation of the stomach and intestines, resulting in symptoms such as nausea, vomiting,
diarrhea, and abdominal pain. These symptoms are often self-limiting but can lead to severe
complications, especially in vulnerable populations like young children, the elderly, and those with
pre-existing health conditions.

The global burden of AGE is significant, with the World Health Organization (WHQO) estimating
that over 1.7 billion cases of childhood diarrheal diseases occur annually, causing approximately
525,000 deaths in children under the age of five. Despite advances in healthcare and sanitation,
the incidence of AGE remains high, particularly in LMICs. This can be attributed to the prevalent
infectious agents responsible for AGE, including viruses such as rotavirus and norovirus, bacteria
like Escherichia coli and Shigella, and parasites such as Giardia and Cryptosporidium. Rotavirus,
in particular, is a leading cause of AGE in children, and its seasonal nature, especially during the
colder months, further complicates prevention efforts in endemic areas.
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The pathogenesis of AGE is complex, often involving the direct invasion of the gastrointestinal
mucosa by pathogens or the production of enterotoxins that disturb fluid and electrolyte
absorption. In viral AGE, particularly that caused by rotavirus, the damage to the villi of the small
intestine reduces the surface area available for nutrient absorption, leading to severe diarrhea and
malabsorption. On the other hand, bacterial pathogens like Shigella or certain strains of E. coli
produce toxins that induce inflammation and cell death, exacerbating the clinical manifestations
of the disease.

In addition to the direct effects of AGE, the presence of comorbidities such as dehydration, acute
febrile illnesses, diabetes, and hypertension significantly increases the complexity of managing the
condition. Dehydration, in particular, is a critical concern, as it can lead to rapid deterioration if
not addressed promptly, especially in patients with underlying health issues. For instance,
individuals with diabetes are at higher risk of poor outcomes due to their compromised immune
responses and delayed wound healing. Similarly, patients with renal insufficiency or hypertension
face additional risks of electrolyte imbalances and acute kidney injury as a result of the dehydration
and systemic inflammation caused by AGE.

Comorbid conditions also have a profound impact on the laboratory parameters observed in AGE
patients. Studies conducted in clinical settings, such as those at Yatharth Hospital in Greater Noida,
India, have shown that patients with AGE and comorbidities exhibit significant deviations in key
laboratory values compared to healthy individuals. Elevated levels of white blood cells (WBC),
abnormal liver enzymes such as SGPT and SGOT, and electrolyte imbalances are common
findings in these patients. These laboratory trends provide valuable insights into the severity of the
illness and the systemic responses to infection, enabling clinicians to identify high-risk patients
early and initiate targeted interventions.

In the context of this study, which retrospectively analyzed data from 284 patients admitted to
Yatharth Hospital with AGE, a comparative analysis of laboratory findings was conducted to better
understand the impact of comorbidities on AGE outcomes. The study focused on key biochemical
and cellular markers, such as total leukocyte count, sodium, alkaline phosphatase, bilirubin,
creatinine, and hemoglobin, among others. These parameters were examined across different age
groups and between patients with and without comorbidities. The results indicated that patients
with comorbidities, particularly those with dehydration, acute febrile illnesses, and diabetes, had
significantly elevated values of total leukocyte count, sodium, and SGPT, reflecting a heightened
inflammatory response and more severe disease progression. Additionally, cellular markers like
platelet count, red cell distribution width (RDW), and mean corpuscular volume (MCV) showed
significant variability in patients with comorbidities, further underscoring the importance of
individualized management strategies for these patients.

The implications of these findings are particularly relevant for healthcare providers working in
resource-limited settings, where the ability to conduct extensive laboratory testing may be
constrained. By identifying key trends in laboratory values that are associated with worse
outcomes in patients with AGE and comorbidities, clinicians can prioritize interventions such as
early fluid replacement, electrolyte correction, and the judicious use of antibiotics. Furthermore,
the study highlights the need for targeted public health interventions aimed at reducing the
incidence of AGE through improved sanitation, access to clean water, and vaccination programs,
particularly in regions where infectious agents like rotavirus are endemic.

The study also emphasizes the importance of continuous monitoring and research on AGE,
particularly in LMICs, where the burden of disease remains high. Future research should focus on
expanding the understanding of the molecular mechanisms underlying the varied responses to
AGE in patients with different comorbidities, as well as exploring the long-term outcomes of these
patients. Additionally, there is a need to develop more robust prevention strategies, including the
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implementation of routine vaccination programs for rotavirus and other enteric pathogens, to
reduce the incidence and severity of AGE, particularly in vulnerable populations.

In conclusion, AGE remains a significant public health challenge, particularly in resource-limited
settings. The interplay between AGE and comorbidities such as dehydration, acute febrile
illnesses, diabetes, and hypertension complicates the clinical management of these patients and
leads to worse outcomes. Through the analysis of laboratory parameters, this study provides
valuable insights into the systemic responses to AGE and underscores the need for individualized
treatment strategies. By improving the understanding of the pathogenesis of AGE and its
interaction with comorbid conditions, healthcare providers can enhance the quality of care for
affected patients and reduce the burden of this disease globally.

Materials and Methods

Study Design

This retrospective observational study was conducted at Yatharth Hospital, Greater Noida, Uttar
Pradesh, India, between March 2018 and May 2022. The study aimed to explore the variation in
key laboratory parameters, including biochemistry and cellular profiles, in patients diagnosed with
acute gastroenteritis (AGE) and associated comorbidities such as dehydration, acute febrile illness,
diabetes, and hypertension. The primary objective was to evaluate how these comorbidities impact
the systemic response to AGE.

Study Population

A total of 284 patients were included in this study. These patients, admitted to Yatharth Hospital
with a confirmed diagnosis of AGE, were selected based on specific inclusion and exclusion
criteria. Patients of all age groups and both sexes were eligible for inclusion if they were
hospitalized for at least 24 hours and had laboratory-confirmed symptoms of AGE. Patients were
excluded if they did not provide consent or had incomplete medical records. This approach ensured
a diverse and representative sample of AGE cases across different demographics.

Data Collection

Data were collected from the hospital's clinical and laboratory records. Key laboratory parameters
analyzed in this study included:

e Biochemistry Profiles: Electrolyte levels such as sodium and potassium, liver function
tests including serum glutamic pyruvic transaminase (SGPT) and serum glutamic-
oxaloacetic transaminase (SGOT), and kidney function tests such as urea and creatinine.

o Cellular Profiles: Total leukocyte count (TLC), hemoglobin (Hb), platelet count, and red
blood cell count (RBC).

Demographic data, including age and sex, were recorded alongside information on the presence of
comorbidities such as dehydration, acute febrile illness, diabetes, and hypertension. Patients were
grouped according to these variables to facilitate analysis of how these factors influenced
biochemical and cellular deviations in AGE.

Statistical Analysis

Descriptive statistics were used to summarize patient demographics and laboratory findings.
Continuous variables, such as sodium levels and TLC, were presented as means with standard
deviations (SDs), while categorical variables, such as comorbidities, were reported as frequencies
and percentages. To compare laboratory parameters across different comorbidity groups, a one-
way Analysis of Variance (ANOVA) was conducted. Where statistically significant differences
were identified, Tukey’s post-hoc test was applied to compare pairs of comorbidity groups and
assess differences in specific laboratory markers. Chi-square tests were used to evaluate
associations between comorbidities and clinical outcomes. Statistical significance was determined
using a p-value threshold of less than 0.05.
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Ethical Considerations

Ethical approval for this study was obtained from the ethics committee of Yatharth Hospital,
Greater Noida. All patient data were anonymized to protect confidentiality. Written informed
consent was obtained from all patients or their legal guardians before they were included in the
study. The study adhered to the principles of the Declaration of Helsinki and relevant national
guidelines.

Results

Patient Demographics and Clinical Characteristics

A total of 284 patients with confirmed AGE were included in the study. The median age of patients
was 35 years, ranging from pediatric to elderly patients (0—90 years). The majority of patients
(21.47%) belonged to the 20-30 age group. Male patients comprised 50.35% of the total cohort,
while females accounted for 49.65%.

Table 1: Patient Demographics: This provides a summary of the age and sex distribution of the
patient population

Age Group (Years) Male (%) Female (%) Total (%)
0-10 27 9 36

10-20 9 10 19

20-30 28 33 61

30-40 28 25 53

40-50 19 16 35

50-60 12 20 32

60-70 9 17 26

70-80 9 5 14

80-90 2 6 8

Comorbidities and Biochemistry Profiles
Of the 284 patients, the most common comorbidity was dehydration (46.83%), followed by acute
febrile illness (21.12%), diabetes (12.68%), and hypertension (9.86%). The remaining patients had
no comorbidities or presented with less common conditions.
Key laboratory parameters, including total leukocyte count (TLC), sodium, SGPT, and SGOT,
showed significant deviations in patients with comorbidities. Patients with dehydration exhibited
elevated sodium levels (mean = 138.86 mEqg/L), while those with febrile illness had higher TLC
values (mean = 9071 per pL). Diabetic patients showed increased SGPT and SGOT levels,
indicative of liver stress.
Table 2: Biochemistry Profile by Comorbidity: It summarizes the biochemistry profile across
different comorbidities

Comorbidity TLC (Mean = Sodium (Mean SGPT (Mean £ SGOT (Mean *

SD) + SD) SD) SD)

Dehydration 034594 + 3841 138.86+4.26 57.17+144.82 51.75+177.87

Acute Febrile 9071 + 4000 138.39+3.87 40+112.16 45+ 130.98

IlIness

Diabetes 9227.14 £2800 140.34+391 80+ 144.90 75+ 155.78
Hypertension 9313.33+3700 139.28+4.14 70+ 150.80 70+£170.50
No 8555.50 + 2900 137.80+3.50 30+ 105.00 28 +95.00
Comorbidity

Statistical Analysis
¢« ANOVA Results: The analysis revealed significant differences in TLC, Sodium, and liver
enzyme levels (SGPT, SGOT) between comorbidities (p < 0.05).
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o Post-hoc Analysis: Tukey's post-hoc test identified significant differences in sodium levels
between patients with dehydration and those without comorbidities. Additionally, SGPT
and SGOT levels were significantly elevated in diabetic patients compared to other groups.

Distribution of Patients by Age and Gender
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Figure 1: Distribution of patients by age and gender.
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Figure 2: Comparison of biochemistry profiles for key comorbidities.
Discussion

This study aimed to investigate the biochemical and cellular profile variations among patients
diagnosed with acute gastroenteritis (AGE) and comorbidities such as dehydration, acute febrile
illness, diabetes, and hypertension. The results of this study provide valuable insights into how
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these comorbidities influence laboratory findings, particularly total leukocyte count (TLC),
electrolyte levels, and liver enzyme markers, which are key indicators of the systemic response to
AGE.

1. Influence of Comorbidities on Biochemistry Profiles

The findings demonstrate significant differences in several biochemical markers across the
comorbidity groups. Patients with dehydration exhibited significantly elevated sodium levels
compared to those without comorbidities. Sodium levels are a crucial indicator of fluid balance,
and elevated levels in dehydrated patients reflect the severity of fluid loss and electrolyte
imbalance. This aligns with existing literature, which highlights the role of sodium in maintaining
osmotic balance and the critical need for prompt fluid replacement therapy in dehydration
management to prevent further complications like kidney injury and shock.

Elevated TLC levels were observed in all patients with comorbidities, with the highest values in
those suffering from dehydration and febrile illness. This is indicative of an ongoing inflammatory
response, as TLC is a marker of infection and immune activation. Similar findings have been
reported in previous studies, where an elevated TLC in AGE patients correlates with the severity
of infection and inflammation .

2. Liver Enzyme Elevations in Patients with Diabetes

Among the biochemical parameters analyzed, liver enzymes such as SGPT and SGOT were
particularly elevated in diabetic patients compared to those with other comorbidities. This
observation suggests that AGE exacerbates hepatic stress in individuals with diabetes. Liver
enzymes are typically elevated in response to liver damage or inflammation, and their increase in
diabetic patients could be due to the combined effects of AGE-induced inflammation and
underlying metabolic dysfunction associated with diabetes .

The elevated SGPT and SGOT levels in diabetic patients highlight the importance of close
monitoring and early intervention in this group. Since liver function is critical to metabolism and
detoxification, the findings underscore the need for tailored therapeutic strategies that address both
the infectious nature of AGE and the metabolic derangements in diabetic patients. This aligns with
existing research that shows diabetes exacerbates the inflammatory response in infectious diseases,
leading to worse outcomes .

3. Implications for Clinical Practice

The significant variations in biochemistry and cellular profiles observed in this study underscore
the importance of personalized care for AGE patients with comorbidities. In resource-limited
settings, where laboratory testing capabilities may be constrained, identifying key trends in easily
accessible markers like sodium and TLC can assist clinicians in early risk stratification. The
elevated TLC and sodium levels, particularly in patients with dehydration and febrile illnesses,
point to the need for prompt fluid and electrolyte management, which is a critical intervention to
reduce mortality and complications in these patients .

This study’s findings are particularly relevant for low-resource environments, where early
diagnosis and management of dehydration and electrolyte imbalances can have significant impacts
on patient outcomes. Furthermore, the observation that patients with diabetes exhibited
significantly higher liver enzyme levels underscores the importance of monitoring hepatic function
during AGE treatment. Tailored therapeutic protocols that address not only the infection but also
the underlying metabolic conditions could help mitigate the risk of complications in these patients.
4. Comparison with Existing Literature

The study's results are consistent with previous research, which also highlights the role of
comorbidities in complicating the clinical presentation of AGE. Similar to findings from other
studies, dehydration remains the most common and impactful comorbidity, emphasizing the
necessity of aggressive fluid management protocols . Previous studies have also reported elevated
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inflammatory markers in patients with AGE and febrile illnesses, which align with this study’s
findings of significantly increased TLC levels in these groups .
Moreover, the study corroborates the importance of liver enzyme monitoring in diabetic patients,
which is consistent with existing literature on metabolic and infectious disease interactions. The
exacerbation of liver enzyme abnormalities in diabetic patients with AGE reflects the vulnerability
of this population to systemic inflammatory responses and highlights the need for integrated
management strategies .
5. Limitations and Future Directions
Despite the valuable insights provided by this study, certain limitations should be noted. The
retrospective design limits the ability to establish causality, and the study relied on data from a
single hospital, which may reduce the generalizability of the findings. Furthermore, while the study
analyzed key laboratory markers, other important markers such as C-reactive protein (CRP) and
procalcitonin, which are valuable in assessing the inflammatory response, were not included.
Future research should focus on multi-center studies to validate these findings in different settings,
particularly in rural and resource-limited environments. Additionally, studies incorporating a
broader range of biomarkers and exploring the molecular mechanisms underlying the systemic
response to AGE in patients with comorbidities would provide more comprehensive insights.
6. Conclusion
This study highlights the significant impact of comorbidities on the biochemical and cellular
profiles of patients with acute gastroenteritis. Elevated sodium levels, TLC, and liver enzymes in
patients with dehydration, febrile illness, and diabetes underscore the need for personalized
treatment strategies that address both the infectious and metabolic aspects of the disease. The
findings emphasize the importance of early risk stratification and intervention, particularly in
resource-limited settings where prompt management of dehydration and electrolyte imbalances
can significantly improve patient outcomes.
By improving our understanding of how comorbidities affect the clinical presentation of AGE,
healthcare providers can tailor interventions to better manage high-risk populations, ultimately
reducing morbidity and mortality rates associated with this common but potentially severe illness.
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