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ABSTRACT

Background: Rotavirus is a leading cause of acute diarrhea among children under five, often resulting in hospital admissions

and increased healthcare burden.

Objective: To evaluate the effectiveness of the rotavirus vaccine in reducing hospital admissions, disease severity, and clinical
complications associated with acute diarrhea in children under five years of age.

Methods: This comparative observational study was conducted at The Children's Hospital Lahore from March 2023 to August
2023. A total of 95 pediatric patients under the age of five were included in this study. Patients with acute diarrhea defined as
the sudden onset of three or more loose or watery stools within 24 hours, lasting less than 14 days were included in the study.
The sample included both male and female children across various age groups within the under-five population.

Results: Vaccinated children exhibited significantly lower rates of severe dehydration (21.2%) compared to unvaccinated
children (44.2%). The average duration of hospital stay was shorter in the vaccinated group (2.3 + 1.1 days vs. 3.8 + 1.5 days).
Complete recovery within 48 hours was higher among vaccinated children (88.5% vs. 60.5%). The unvaccinated group had a
higher need for IV rehydration and accounted for all tertiary care referrals. The relative risk of severe outcomes in unvaccinated
children ranged from 1.65 to 3.36 depending on the outcome measured.

Conclusion: It is concluded that the rotavirus vaccine is effective in significantly reducing the severity and hospital burden of
acute diarrhea in children under five. These findings support the continued inclusion and timely administration of rotavirus

vaccines in national immunization programs.
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INTRODUCTION

Acute diarrhea continues to be a major contributor to childhood
morbidity and mortality worldwide, particularly in children under five
years of age. Among the infectious agents responsible, rotavirus
has been identified as the leading cause of severe gastroenteritis
in this age group. Before the introduction of rotavirus vaccines, the
virus was responsible for an estimated 215,000 deaths annually in
children under five, predominantly in low-income and middle-
income countries®. Rotavirus infections frequently necessitated
medical attention, resulting in millions of outpatient visits and
hundreds of thousands of hospital admissions each year. The
burden on public health systems and the economic strain on
families and governments highlighted the urgent need for effective
preventive measures?.

In 2006, two live, oral rotavirus vaccines Rotarix
(monovalent) and RotaTeq (pentavalent) were introduced and later
recommended by the World Health Organization (WHO) for
inclusion in national immunization schedules worldwide,
particularly in regions with high disease burden®. These vaccines
are designed to protect infants during the period of highest risk and
have been shown in clinical trials to significantly reduce both the
incidence and severity of rotavirus gastroenteritis. Since their
widespread introduction into national immunization programs,
numerous countries have observed measurable improvements in
pediatric health outcomes®. Reductions in diarrhea-related
hospitalizations, all-cause gastroenteritis, and even mortality have
been reported, indicating broad benefits beyond the specific
prevention of rotavirus®.

The primary objective of introducing the rotavirus
vaccine was to minimize severe disease and its consequences,
particularly hospital admissions which place substantial demand on
health systems. Evaluating the effectiveness of the vaccine in
achieving this goal involves not only assessing changes in
rotavirus-confirmed cases but also monitoring trends in all-cause
acute diarrhea admissions, which serve as a reliable proxy
indicator for public health impact®. Multiple observational studies
and systematic reviews conducted across different regions
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including Africa, Asia, Latin America, and Europe have consistently
demonstrated that rotavirus vaccination leads to significant
declines in diarrhea-related hospitalizations among children under
five. In some countries, reductions of 40-70% in hospital
admissions for acute gastroenteritis have been documented within
a few years of vaccine implementation’.

Nevertheless, the degree of vaccine effectiveness varies
across settings, influenced by factors such as vaccine coverage
rates, nutritional status of children, prevalence of other enteric
pathogens, and healthcare infrastructure®. For instance, studies
have shown that while the vaccine is highly effective in high-
income countries, slightly lower effectiveness rates have been
reported in resource-limited settings. This discrepancy has
prompted additional investigations into strategies to optimize
vaccine performance, including the timing of doses, booster
administration, and the role of maternal immunity and gut
microbiota®.

Objectives: This study aims to provide a comprehensive analysis
of the effectiveness of the rotavirus vaccine in reducing hospital
admissions for acute diarrhea in children under five years of age.

METHODOLOGY

This comparative observational study was conducted at The
Children's Hospital Lahore from March 2023 to August 2023. A
total of 95 pediatric patients under the age of five were included in
this study. Patients with acute diarrhea defined as the sudden
onset of three or more loose or watery stools within 24 hours,
lasting less than 14 days were included in the study. The sample
included both male and female children across various age groups
within the under-five population. To ensure consistency and
minimize confounding factors, specific inclusion and exclusion
criteria were applied. Children were eligible if they were aged 0 to
59 months, had been hospitalized due to acute diarrhea, and had
complete hospital records and a verifiable immunization history.
Children were excluded if they were older than five years, had
chronic or persistent diarrhea lasting more than 14 days, were
diagnosed with immunodeficiency disorders or congenital
gastrointestinal anomalies, or had incomplete medical or
immunization records.
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Data Collection: Data were extracted from a systematically
designed questionnaire and medical records, including
demographic details (age and sex), vaccination history, duration of
hospitalization, clinical severity (notably dehydration status),
nutritional status, and patient outcomes. Vaccination status was
verified using immunization cards or official hospital immunization
registries. Based on their vaccination status, patients were
categorized into two groups: the vaccinated group included
children who had received at least two doses of the rotavirus
vaccine under the national immunization schedule. In contrast, the
unvaccinated group included children who had received no doses
of the vaccine. The primary outcome of interest was the rate of
hospital admissions due to acute diarrhea in vaccinated compared
to unvaccinated children. These outcomes provided insights into
not only the protective effect of the vaccine but also its potential
role in reducing disease severity and associated healthcare
burdens.

Statistical Analysis: Statistical analysis was conducted using
SPSS v17. Descriptive statistics such as mean, median, and
frequency were used to summarize patient demographics and
clinical characteristics. Categorical variables, including vaccination
status and gender, were analyzed using the Chi-square test. A p-
value of less than 0.05 was considered statistically significant for
all analyses.

RESULTS

Data were collected from 95 patients, 52 (54.7%) were vaccinated
with at least two doses of the rotavirus vaccine, while 43 (45.3%)
were unvaccinated. The mean age of the children was 24.8
months (£13.2), with no statistically significant difference in age
distribution between the two groups. Males accounted for 51.6%
(n=49) of the total sample, and gender distribution was comparable
between the vaccinated and unvaccinated groups.

Table 1: Demographic and Clinical Characteristics

group. The average duration of hospitalization was also notably
shorter in vaccinated children (2.3 £ 1.1 days) than in unvaccinated
children (3.8 £+ 1.5 days), with the difference being statistically
significant (p < 0.01). Further analysis of clinical outcomes showed
that vaccinated children required fewer interventions such as
intravenous rehydration and were more likely to recover without
complications. Among the vaccinated group, 88.5% showed
complete recovery within 48 hours of admission, compared to
60.5% of unvaccinated children. No deaths were recorded in either
group; however, two cases in the unvaccinated group required
referral to tertiary care due to severe electrolyte imbalance and
prolonged diarrhea.

The majority of cases occurred in the 12—23 month age
group across both vaccinated and unvaccinated children. However,
a larger proportion of unvaccinated cases fell into the youngest
age group (0—11 months), which may reflect delayed or missed
vaccinations. Vaccinated children were more evenly distributed
across age categories, possibly due to better adherence to the
immunization schedule.

Table 3: Age-wise Distribution of Cases

Age Group Vaccinated Unvaccinated Total (n=95)
(months) (n=52) (n=43)

0-11 10 (19.2%) 14 (32.6%) 24 (25.3%)
12-23 17 (32.7%) 13 (30.2%) 30 (31.6%)
24-35 13 (25.0%) 9 (20.9%) 22 (23.2%)
36-59 12 (23.1%) 7 (16.3%) 19 (20.0%)

The severity of diarrhea was

two groups. Most vaccinated children presented with mild

markedly different between the

symptoms (53.8%), whereas a significant number of unvaccinated
children experienced severe dehydration (44.2%). Only 25.6% of

Variable Value

Total number of patients 95
Vaccinated (>2 doses) 52 (54.7%)
Unvaccinated 43 (45.3%)
Mean age (months) 24.8+13.2
Male (%) 49 (51.6%)

Severe dehydration (Vaccinated) 11(21.2%)

Severe dehydration (Unvaccinated) 19 (44.2%)

Table 2: Clinical Outcomes by Vaccination Status

Outcome

Vaccinated

Unvaccinated

Average hospital stay (days)

23+1.1

38+1.5

Complete recovery within 48 hrs

46 (88.5%)

26 (60.5%)

IV rehydration required

25 (58.1%)

Referral to tertiary care

9 (17.3%)
0

2 (4.7%)

Mortality

0

0

unvaccinated children had mild cases,
association between vaccination and reduced clinical severity.

Table 4: Severity of lliness by Vaccination Status

indicating a strong

Severity Category

Vaccinated (n=52)

Unvaccinated (n=43)

Mild diarrhea

28 (53.8%)

11 (25.6%)

Moderate dehydration

13 (25.0%)

13 (30.2%)

Severe dehydration

1 (21.2%)

19 (44.2%)

Figure 1: Clinical Outcomes by Vaccination Status

Only 21.2% of vaccinated children presented with severe
dehydration on admission, compared to 44.2% in the unvaccinated

Figure 2: Severity of Dehydration by Vaccination Status

The relative risk analysis revealed that unvaccinated children
were 1.78 times more likely to be hospitalized with severe diarrhea
and 3.36 times more likely to require IV rehydration compared to
vaccinated children. They also had a 1.65 times higher risk of
prolonged hospital stays exceeding three days.

Table 5: Relative Risk of Key Outcomes (Unvaccinated vs. Vaccinated)

Outcome Relative 95% Confidence
Risk (RR) Interval

Hospitalization for severe diarrhea 1.78 1.13-2.82

IV rehydration requirement 3.36 1.84-6.15

Prolonged hospital stay (>3 days) 1.65 1.05 - 2.57
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DISCUSSION

This study demonstrates a significant reduction in the severity and
duration of acute diarrhea among vaccinated children under five
years of age, reaffirming the effectiveness of the rotavirus vaccine
in a real-world hospital setting. Among the 95 children evaluated,
vaccinated individuals exhibited substantially lower rates of severe
dehydration, shorter hospital stays, and quicker recovery times
compared to their unvaccinated counterparts. These findings are
consistent with global and regional evidence on the protective
effect of rotavirus vaccination in reducing the clinical burden of
gastroenteritis in young children. The observed reduction in severe
dehydration (21.2% in vaccinated vs. 44.2% in unvaccinated) is
particularly important, as it highlights the vaccine’s role in
preventing complications that often lead to prolonged hospital
stays or referral to tertiary care®®. Furthermore, vaccinated children
had an 88.5% rate of recovery within 48 hours, while only 60.5% of
unvaccinated children showed similar recovery, underlining how
the vaccine not only prevents disease onset but also mitigates its
severity when breakthrough infections occur. These outcomes
translate into reduced strain on healthcare systems and lower out-
of-pocket costs for families?.

Age-wise distribution patterns suggest that younger,
unvaccinated children (especially under 12 months) are at higher
risk of severe diarrhea-related hospitalizations. This may reflect
delays in initiating or completing the rotavirus vaccination
schedule, emphasizing the need for timely immunization'?. The
findings also indicate that while some degree of iliness occurred in
vaccinated individuals, the severity was markedly attenuated,
reinforcing the importance of achieving high vaccine coverage
rather than relying solely on herd immunity. Statistical analysis
further supports these observations®®. The calculated relative risk
(RR) values showed that unvaccinated children were significantly
more likely to experience severe outcomes, including a 3.36-fold
higher likelihood of requiring intravenous rehydration. These
metrics provide robust gquantitative evidence for policymakers and
health professionals advocating for sustained vaccination
programs. Even though mortality was not observed in either group,
the need for referral to advanced care in the unvaccinated group
suggests the potential for more serious consequences in the
absence of immunization'“.

Our findings align closely with prior studies conducted in
other settings, such as in Latin America, sub-Saharan Africa, and
South Asia, where post-introduction surveillance data consistently
show declines in rotavirus-related hospitalizations and deaths>%".
While the vaccine’s effectiveness may vary across regions due to
factors like nutritional status, breastfeeding practices, and co-
infections, the overall trend is consistently in favor of vaccination.
This underscores the global relevance of rotavirus immunization
and its adaptability across different healthcare environments.
However, some limitations must be acknowledged. The sample
size, though sufficient for preliminary conclusions, may limit the
generalizability of findings.

CONCLUSION

It is concluded that the rotavirus vaccine is highly effective in
reducing the severity and frequency of hospital admissions due to
acute diarrhea among children under five years of age. The
findings from this study demonstrate that vaccinated children
experienced fewer cases of severe dehydration, shorter hospital
stays, and better clinical outcomes compared to their unvaccinated
peers. The protective effect of the vaccine was also reflected in the
significantly lower need for intravenous rehydration and the
absence of referrals to tertiary care in the vaccinated group.
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