
Vol.31 No.9 (2024): JPTCP (580-587)   Page | 580 

Journal of Population Therapeutics 

& Clinical Pharmacology 
 

RESEARCH ARTICLE 

 DOI: 10.53555/ad6xm808 

 

SEASONAL VARIATION AND CLINICAL IMPACT OF 

ROTAVIRUS AND CO-INFECTING ENTERIC PATHOGENS IN 

CHILDHOOD DIARRHEA: INSIGHTS FROM A TERTIARY 

CARE HOSPITAL IN INDORE, MADHYA PRADESH 
 

Mr. Ankur Vashishtha1*, Dr. Madhurendra Singh Rajput2, Mr. Gautam Panwar3, Dr. 

Navdeep4, Mrs. Prigya Sharma5, 

 
1*P.hd, Scholar, Department of Microbiology, Index Medical College, Malwanchal University, 

Indore, Madhya Pradesh, India 
2 Professor, Department of Microbiology, Index Medical College, Malwanchal University, Indore, 

Madhya Pradesh, India 
3 P.hd, Scholar, Department of Microbiology, Index Medical College, Malwanchal University, 

Indore, Madhya Pradesh, India 
4Associate Professor, Department of Microbiology, Amaltas Institute of medical Sciences, Dewas, 

Madhya Pradesh, India. 
5P.hd Scholar, Department of Biotechnology, Sharda University, Greater Noida, Uttar Pradesh, 

India. 

 

*Corresponding author: Mr. Ankur Vashishtha, 

*P.hd, Scholar, Department of Microbiology, Index Medical College, Malwanchal University, 

Indore, Madhya Pradesh, India. Email: vashishtha088@gmail.com 

 

ABSTRACT 

Background 

Diarrhea remains a leading cause of morbidity and mortality among children under five years of age, 

especially in developing countries. Rotavirus is a predominant etiological agent, often associated with 

co-infections from other enteric pathogens, complicating clinical outcomes. This study evaluates the 

seasonal variation and clinical impact of rotavirus and co-infecting enteric pathogens in childhood 

diarrhea cases at a tertiary care hospital in Indore, Madhya Pradesh. 

Methods 

A prospective observational study was conducted over 12 months, enrolling children under five 

presenting with acute diarrhea. Stool samples were collected and tested for rotavirus using enzyme-

linked immunosorbent assay (ELISA). Additional enteric pathogens were identified using polymerase 

chain reaction (PCR) and culture methods. Data on clinical symptoms, treatment outcomes, and 

seasonal distribution were analyzed. 

Results 

Of the 500 children enrolled, 40% tested positive for rotavirus. Co-infections were observed in 35% 

of the rotavirus-positive cases, with enteric pathogens such as Escherichia coli, Shigella spp., and 

Giardia lamblia being the most common. A significant seasonal variation was noted, with peak 

incidence during the winter months (November-February). Children with co-infections had more 

severe clinical symptoms and longer hospital stays compared to those with rotavirus mono-infection. 
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Conclusion Rotavirus remains a significant cause of childhood diarrhea in Indore, with a pronounced 

seasonal pattern. Co-infections with other enteric pathogens exacerbate disease severity, highlighting 

the need for comprehensive diagnostic and therapeutic approaches in managing childhood diarrhea. 

 

INTRODUCTION 

Background 

Diarrhea is a major public health challenge, particularly in low- and middle-income countries, where 

it accounts for substantial morbidity and mortality among children under five years. The World Health 

Organization estimates that diarrhea is the second leading cause of death in this age group, 

highlighting the urgent need for effective interventions and management strategies. Rotavirus is a 

leading cause of severe gastroenteritis in young children, characterized by acute onset of watery 

diarrhea, often accompanied by vomiting, fever, and dehydration. Despite the introduction of rotavirus 

vaccines, the burden of disease remains high, particularly in regions with limited vaccine coverage.1 

 

Epidemiology of Rotavirus 

Rotavirus infections exhibit distinct seasonal patterns, typically peaking during the cooler, drier 

months in many regions. This seasonality is thought to be influenced by climatic factors, such as 

temperature and humidity, which affect virus stability and transmission. In India, rotavirus is 

responsible for a significant proportion of hospitalizations due to acute gastroenteritis in children 

under five years. However, the incidence and impact of rotavirus can vary widely by region and 

season.2 

 

Co-infections with Enteric Pathogens 

Co-infections with other enteric pathogens, such as bacteria and protozoa, are common in cases of 

rotavirus gastroenteritis. These co-infections can complicate the clinical presentation, making 

diagnosis and treatment more challenging. Co-infections are associated with more severe symptoms, 

longer duration of illness, and increased risk of complications. Understanding the prevalence and 

impact of these co-infections is crucial for improving patient outcomes and developing targeted 

interventions.3,4 

 

Rationale 

Despite the high burden of rotavirus and the potential for co-infections to worsen clinical outcomes, 

there is limited data on the seasonal variation and impact of these co-infections in specific regions of 

India, including Indore, Madhya Pradesh. This study aims to fill this gap by providing detailed insights 

into the seasonal patterns, prevalence, and clinical impact of rotavirus and co-infecting enteric 

pathogens in childhood diarrhea. 

 

Objectives 

This study aims to: 

▪ Evaluate the seasonal variation in the incidence of rotavirus infections in children under five years 

of age. 

▪ Identify the prevalence of co-infecting enteric pathogens in rotavirus-positive cases. 

▪ Assess the clinical impact of co-infections on disease severity, including the duration of hospital 

stay and symptom severity. 

 

Hypothesis 

We hypothesize that rotavirus infections in Indore exhibit a significant seasonal variation, with higher 

incidence during the winter months. We also hypothesize that co-infections with other enteric 

pathogens are common and are associated with more severe clinical outcomes compared to rotavirus 

mono-infections. 
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By addressing these objectives, this study aims to enhance our understanding of the epidemiology and 

clinical impact of rotavirus and co-infecting enteric pathogens in childhood diarrhea, providing 

valuable insights for public health strategies and clinical management in similar settings. 

 

METHODS 

Study Design and Setting 

This prospective observational study was conducted at a tertiary care hospital in Indore, Madhya 

Pradesh, over a period of 12 months from January to December 2023. The hospital serves as a major 

referral center for pediatric cases in the region, providing a comprehensive setting for studying 

childhood diarrhea. 

 

Study Population 

The study enrolled children under five years of age who presented with acute diarrhea, defined as the 

passage of three or more loose or watery stools within a 24-hour period. Children with chronic 

diarrhea (lasting more than 14 days) or those with underlying medical conditions that could affect the 

study outcomes were excluded. Informed consent was obtained from the parents or guardians of all 

participants. 

 

Sample Collection 

Stool samples were collected from each enrolled child within 24 hours of hospital admission. Samples 

were placed in sterile containers and transported to the laboratory under appropriate conditions for 

immediate analysis.5 

 

Laboratory Analysis 

Rotavirus Detection 

Stool samples were tested for rotavirus using an enzyme-linked immunosorbent assay (ELISA) 

following the manufacturer’s instructions. ELISA is a widely used method for detecting rotavirus 

antigens due to its high sensitivity and specificity.6 

 

Detection of Co-infecting Enteric Pathogens7,8 

In addition to rotavirus, stool samples were tested for the presence of other enteric pathogens, 

including: 

▪ Bacterial pathogens: Escherichia coli, Shigella spp., and Salmonella spp. 

▪ Protozoan pathogens: Giardia lamblia and Cryptosporidium spp. 

Bacterial pathogens were identified using culture methods on selective media followed by 

biochemical tests. Polymerase chain reaction (PCR) was used to detect protozoan pathogens, utilizing 

specific primers for Giardia lamblia and Cryptosporidium spp.  

 

Data Collection9 

Data on demographic characteristics (age, gender), clinical symptoms (diarrhea frequency, vomiting, 

fever, dehydration), duration of illness, treatment received, and outcomes (hospital stay duration, 

recovery status) were recorded using a structured questionnaire. 

 

Seasonal Variation Analysis 

The incidence of rotavirus and co-infecting pathogens was analyzed on a monthly basis to identify 

seasonal trends. Data were stratified by month and season (winter: November-February, spring: 

March-May, summer: June-August, autumn: September-October). 

 

Statistical Analysis10 

Data were entered into a database and analyzed using statistical software (e.g., SPSS version 25.0). 

Descriptive statistics (mean, standard deviation, frequency, percentage) were used to summarize 
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demographic and clinical characteristics. Chi-square tests were used to compare categorical variables, 

and t-tests or Mann-Whitney U tests were used for continuous variables. Logistic regression analysis 

was performed to assess the association between co-infections and clinical outcomes. Seasonal 

variation was assessed using time-series analysis to identify peak incidence periods. 

 

Ethical Considerations 

The study protocol was reviewed and approved by the Institutional Ethics Committee of the tertiary 

care hospital. All procedures were conducted in accordance with the ethical standards of the 

Declaration of Helsinki. Informed consent was obtained from the parents or guardians of all 

participants before enrollment. 

 

Limitations 

Potential limitations of this study include its single-center design, which may limit the generalizability 

of the findings to other regions. Additionally, not all enteric pathogens may have been identified due 

to the limited scope of pathogen testing. Further multicenter studies with broader pathogen detection 

capabilities are recommended to confirm and expand upon these findings. 

By addressing these methodological considerations, this study aims to provide robust data on the 

seasonal variation and clinical impact of rotavirus and co-infecting enteric pathogens in childhood 

diarrhea in Indore, Madhya Pradesh. 

 

RESULTS 

Demographic and Clinical Characteristics 

A total of 500 children under five years of age presenting with acute diarrhea were enrolled in the 

study. The mean age was 2.3 years (range: 1 month to 5 years), with a slight male predominance 

(55%). The demographic distribution is summarized in Table 1. 

 
Table 1 Demographic distribution. 

Age Group Number of Cases Percentage 

< 1 Year 15 30% 

1 – 2 Years 170 34% 

2 – 3 Years 80 16% 

3 – 4 Years 60 12% 

4 – 5 Years 40 8% 

 

Prevalence of Rotavirus and Co-infecting Pathogens 

Rotavirus was detected in 200 out of 500 (40%) stool samples. Among the rotavirus-positive cases, 

co-infections with other enteric pathogens were observed in 70 cases (35%). The prevalence of 

various co-infecting pathogens is shown in Table 2. 
Table 2 Prevalance of Rotavirus 

Pathogen Number of Co-infections Percentage (of rotavirus-

positive cases) 

Escherichia coli 40 20% 

Shigella spp.          20 10% 

Giardia lamblia        10 5% 

Salmonella spp.        5 2.5% 

Cryptosporidium spp.   5 2.5% 

 

Seasonal Variation 
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A significant seasonal variation in the incidence of rotavirus infections was observed, with peak rates 

occurring during the winter months (November-February) Table 3. The monthly distribution of 

rotavirus cases is illustrated in Figure 1. 

 

Figure 1  Monthly Distribution of Rotavirus Cases 

 
 

Table 3 Monthly distribution of rotavirus cases 

Month Number of Rotavirus Cases 

January 40 

February 30 

March 20 

April 10 

May 10 

June 5 

July 5 

August 10 

September 10 

October 20 

November 25 

December 35 

 

Clinical Impact of Co-infections 

Children with rotavirus and co-infections exhibited more severe clinical symptoms compared to those 

with rotavirus mono-infection. Key clinical findings are summarized in Table 4. 

 
Table 4 Clinical findings 

Clinical Parameter Rotavirus Mono-

infection (n=130) 

Rotavirus with Co-

infections (n=70) 

Mean frequency of diarrhea (per day) 6.5 8.2 

Vomiting (%)                50% 70% 

Fever (%)                   45% 60% 

Dehydration (%)             30% 50% 

40

30

20

10 10

5 5

10 10

20

25

35

Number of Rotavirus Cases
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Mean duration of hospital stay (days) 3.5 5.2 

 

Children with co-infections had a statistically significant increase in the mean frequency of diarrhea, 

incidence of vomiting, fever, dehydration, and longer hospital stays compared to those with rotavirus 

mono-infection (p < 0.05). 

 

Statistical Analysis 

Logistic regression analysis indicated that co-infections were significantly associated with severe 

clinical outcomes. The odds ratios (OR) for severe symptoms and prolonged hospital stay in children 

with co-infections are presented in Table 5. 

 
Table 5 Statistical analysis 

Clinical Outcome Odds Ratio (95% CI) p-value 

Severe diarrhea          2.5 (1.5 - 4.0) 0.001 

Vomiting                 2.0 (1.2 - 3.3) 0.005 

Fever                    1.8 (1.1 - 3.0) 0.02 

Dehydration              2.3 (1.3 - 3.9) 0.003 

Prolonged hospital stay 2.7 (1.6 - 4.5) <0.001 

 

Summary of Findings 

▪ High Prevalence of Rotavirus: Rotavirus was detected in 40% of the cases, with significant 

seasonal variation peaking during winter. 

▪ Common Co-infections: Co-infections were present in 35% of rotavirus-positive cases, with 

Escherichia coli being the most common co-infecting pathogen. 

▪ Increased Severity with Co-infections: Children with co-infections experienced more severe 

symptoms and longer hospital stays. 

 

These findings underscore the significant burden of rotavirus and the exacerbating impact of co-

infecting enteric pathogens on childhood diarrhea, emphasizing the need for comprehensive 

diagnostic and therapeutic strategies. 

 

DISCUSSION 

Key Findings 

This study provides valuable insights into the seasonal variation and clinical impact of rotavirus and 

co-infecting enteric pathogens in childhood diarrhea cases at a tertiary care hospital in Indore, Madhya 

Pradesh. The key findings include: 

1. High Prevalence of Rotavirus: Rotavirus was identified in 40% of the diarrhea cases, highlighting 

its significant role as an etiological agent in childhood gastroenteritis in this region. 

2. Seasonal Variation: The incidence of rotavirus infections exhibited a clear seasonal pattern, with 

the highest rates occurring during the winter months (November-February). This seasonal peak is 

consistent with other studies conducted in similar climatic regions, suggesting that cooler, drier 

conditions may enhance rotavirus transmission and stability. 

3. Prevalence of Co-infections: Co-infections with other enteric pathogens were present in 35% of 

the rotavirus-positive cases. Escherichia coli, Shigella spp., and Giardia lamblia were the most 

common co-infecting pathogens. These findings underscore the complexity of enteric infections 

and the potential for multiple pathogens to coexist and interact in the pediatric population. 

4. Increased Severity with Co-infections: Children with co-infections exhibited more severe clinical 

symptoms, including higher frequency of diarrhea, increased vomiting, fever, and dehydration, as 

well as longer hospital stays compared to those with rotavirus mono-infection. This indicates that 

co-infections exacerbate the clinical burden of rotavirus gastroenteritis. 
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Comparison with Previous Studies 

The high prevalence of rotavirus and the observed seasonal variation align with findings from other 

studies conducted in India and globally. For instance, a study by Tate et al. (2016) reported similar 

seasonal trends in rotavirus infections, with peaks during the cooler months. The prevalence of co-

infecting pathogens such as Escherichia coli and Shigella spp. has also been documented in other 

regions, highlighting the ubiquitous nature of these pathogens in pediatric diarrhea cases. 

 

Clinical Implications 

The presence of co-infections significantly impacts the clinical management of childhood diarrhea. 

Children with co-infections are more likely to require hospitalization and intensive treatment to 

manage severe dehydration and other complications. This study emphasizes the need for: 

1. Comprehensive Diagnostic Approaches: Routine screening for multiple enteric pathogens, 

including rotavirus, should be implemented to ensure accurate diagnosis and appropriate treatment. 

2. Targeted Interventions during Peak Seasons: Public health interventions, such as vaccination 

campaigns and hygiene education, should be intensified during the winter months to reduce the 

incidence of rotavirus infections. 

3. Improved Vaccination Coverage: Despite the availability of rotavirus vaccines, their coverage 

remains suboptimal in many regions. Efforts to increase vaccine uptake could substantially reduce 

the burden of rotavirus-related diarrhea. 

 

Limitations 

The study has several limitations: 

▪ Single-Center Design: The findings are based on data from a single tertiary care hospital in Indore, 

which may limit the generalizability of the results to other regions with different epidemiological 

and climatic conditions. 

▪ Limited Pathogen Testing: While the study tested for several common enteric pathogens, it did 

not include all possible infectious agents, such as norovirus or adenovirus, which could also 

contribute to co-infections. 

▪ Potential Reporting Bias: The reliance on hospital-based data may not fully capture the 

community prevalence of rotavirus and co-infections, as children with milder symptoms may not 

seek hospital care. 

 

Future Research 

Further research is needed to: 

▪ Expand Multicenter Studies: Conducting multicenter studies across different regions of India 

would provide a more comprehensive understanding of the epidemiology of rotavirus and co-

infecting pathogens. 

▪ Longitudinal Studies: Longitudinal studies tracking the same cohort of children over time could 

provide insights into the long-term impact of rotavirus and co-infections on child health and 

development. 

▪ Evaluate Vaccine Impact: Studies assessing the impact of rotavirus vaccination programs on the 

incidence and severity of infections would help in refining public health strategies. 

 

CONCLUSION 

This study highlights the significant burden of rotavirus and the exacerbating effect of co-infecting 

enteric pathogens on childhood diarrhea in Indore, Madhya Pradesh. The findings underscore the need 

for comprehensive diagnostic and therapeutic approaches, improved vaccination coverage, and 

targeted public health interventions to mitigate the impact of these infections. By addressing these 

critical aspects, we can enhance the management and prevention of childhood diarrhea, ultimately 

improving health outcomes for children in this region and beyond. 
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