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 Abstract 

OBJECTIVE 
To determine the outcome of zinc supplementation in children (6–60 months) 
presenting with acute gastroenteritis at Tertiary Care Hospital, Larkana. 
METHODOLOGY 
This descriptive study was conducted from 1st August 2024 to December 2024 at 
[study setting]. A total of 171 children aged 6–60 months presenting with three or 
more watery stools within 24 hours were enrolled using non-probability consecutive 
sampling. All participants received oral zinc supplementation. The primary study 
endpoints were cessation of diarrhoea on day 1 and relapse of diarrhoea by day 
14. Data were analysed using the Chi-square test or Fisher’s exact test, as 
appropriate, and a p-value ≤ 0.05 was considered statistically significant. 
RESULTS 
The mean age was 33.6 ± 16.01 months while 110 (64.3%) were male. 
Diarrhoea ceased within 24 hours in 36 (21.1%). Relapse occurred in 7 (19.4%) 
of those with initial cessation. Early cessation was significantly associated with 
younger age (23.5 ± 10.5 vs 36.3 ± 16.2 months; p < 0.001) and urban 
residence (p<0.001), whereas no significant association was observed with gender 
(p=0.65). 
CONCLUSION 
Zinc supplementation exhibited the presence of an observable effect in early 
cessation of diarrhoea in children with acute gastroenteritis, and there was relapse 
in a small proportion of those who improved initially. It was found that early 
cessation was significantly associated with age and residential status, but not 
gender. These findings reflected the observed outcomes within the studied 
population.  
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INTRODUCTION
Though diarrhoeal diseases are a significant issue 
in the community, the occurrence of diarrhoea-
related deaths has decreased by 90% since the 
1980s. About 500,000 children perished due to 
diarrhoea in 2018. Most deaths from diarrhoea 
among children could be avoided if children 
received high-quality case management with the 
care that has been recommended by the World 
Health Organization (WHO) and the United 
Nations Children’s Fund (UNICEF); this care 
includes oral rehydration solutions and 
supplemental zinc [1,2]. The zinc 
recommendation is based on studies that have 
shown that administration of supplemental zinc 
results in a shorter duration of diarrhoea, reduces 
the number of stools and stool output, reduces 
the risk of persistent diarrhoea, and may reduce 
the risk of subsequent illness and increase weight 
gain [3,4]. 
Multiple reports, all from the developing 
countries, have linked diarrhoea and abnormal 
zinc status, including increased stool zinc loss, 
negative zinc balance, and reduced tissue levels of 
zinc [5,6]. It is thought that zinc deficiency might 
play a role in childhood diarrhoea, and zinc 
supplementation might be of benefit either for 
improving outcomes or as prophylaxis against 
diarrhoea [7,8]. Possible mechanisms for the 
effect of zinc treatment on diarrhoea include 
improved absorption of water and electrolytes by 
the intestine, faster regeneration of gut 
epithelium, increased levels of enterocyte brush 
border enzymes, and enhanced immune 
response, leading to early clearance of diarrhoeal 
pathogens from the intestine [9,10]. 
In the randomised controlled trials of zinc 
supplementation that evaluated prevention of 
diarrhoea, significantly lower incidences of 
diarrhoea occurred in the zinc groups than in the 
controls [11]. Furthermore, zinc supplements 
given for 14 days during and after diarrhoea can 
reduce the incidence of diarrhoea in the 
subsequent 2–3 months [12,13]. The World 
Health Organization (WHO) has recommended 
that zinc be used in the treatment of persistent 
diarrhoea, which means trials on persistent 
diarrhoea are no longer appropriate [14,15]. 

Boran et al found cessation of diarrhoea at day 
and relapse of diarrhoea was 20% and 14.5% 
[16]. 
Although Pakistan is one of the first nations to 
incorporate zinc in their protocol of treating 
diarrhoea in children, it is only 2% of Pakistani 
children with diarrhoea who obtain zinc as a part 
of acute diarrhoea treatment. A lack of awareness 
about the role of oral zinc in paediatric diarrhoea 
is one of the underlying causes. Another 
important reason is the paucity of local data 
reinforcing the role of zinc in alleviating acute 
paediatric diarrhoea. The aim of this study is to 
establish substantial evidence regarding the role 
of zinc in improving the symptom of diarrhoea in 
acute gastroenteritis. 
 
METHODOLOGY 
This descriptive study was conducted at the 
Department of Paediatrics, Children Hospital, 
Shaheed Mohtarma Benazir Bhutto Medical 
University (SMBBMU), Larkana, after approval 
from the Institutional Ethical Review 
Committee. The non-probability consecutive 
sampling method was used to recruit 171 
children of the either gender between the ages of 
6 and 60 months who had brought themselves to 
the hospital with acute gastroenteritis, which was 
a case of over 3 loose or watery stools in 24 hours 
with not more than seven days in duration. 
Inclusion criteria included all children within the 
defined age range meeting the diagnostic criteria 
of acute watery diarrhoea. The frequency of 
stools was >3/day, while children with a history 
of malabsorption, sepsis, meningitis, encephalitis, 
pneumonia, HIV, recent measles (within 6 
weeks), cholera, bloody diarrhoea, congenital 
anomalies of the urinary tract, or malignancies 
were excluded. The primary intervention was oral 
zinc supplementation administered as zinc 
sulphate syrup for 14 days, with age-appropriate 
doses (15 mg for 6–12 months and 30 mg for 12–
60 months). The principal diagnostic measures 
included cessation of diarrhoea on day 1 post-
admission and relapse of diarrhoea between day 1 
to day 14. Data were collected after obtaining 
written informed consent from the parents or 
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guardians of the participants using a structured 
proforma by trained paediatricians with relevant 
clinical experience who conducted daily hospital 
evaluations and weekly telephonic follow-ups. 
During each assessment information regarding 
frequency of stool, stool character, compliance 
with zinc supplementation, and the re-appearance 
of symptoms were recorded. The sample size of 
171 was calculated using an expected prevalence 
of cessation of diarrhoea at day 1 in acute 
gastroenteritis to be 20%16, a 6% margin of error, 
and a 95% confidence level. Data analysis was 
performed using SPSS version 26.0. Categorical 
variables were summarised as frequencies and 
percentages, while continuous variables were 
expressed as mean ± standard deviation. The chi-
square test was used to assess associations 
between categorical variables. A p-value of <0.05 
was considered statistically significant. 
 
RESULTS 
A total of 171 participants were included in the 
study. The mean age of the participants was 
33.64 ± 16.01 months. The mean duration of 
diarrhoea at presentation was 4.70 ± 1.80 days 
while the mean monthly family income was PKR 
32,514.62 ± 18,417.49. Males constituted most 
of the study population (64.3%), while females 
accounted for 35.7%. Most participants belonged 
to urban areas (57.9%), whereas 42.1% were 
from rural settings. Regarding educational status, 
nearly half of the participants had secondary-level 
education (49.1%), followed by primary 

education (19.9%), higher education (19.3%), 
and illiteracy (11.7%). Most of the participants 
were employed (71.3%). Diarrhoea cessation on 
day 1 was observed in 36 participants (21.1%). 
Among these participants who achieved 
cessation, relapse of diarrhoea within 1 to 14 days 
was reported in 7 individuals, accounting for 
19.4% of those with initial cessation (Table I). 
Table II compares baseline characteristics 
between the children who cessation diarrhoea on 
day 1 (n=36) and those without cessation 
(n=135). The mean age of the cessation group 
(23.50 ± 10.53 months) compared to the non-
cessation group (36.34 ± 16.17 months) (95% CI: 
-18.468 to 7.228; p = 0.001). The average 
duration of diarrhoea was slightly higher among 
children with cessation (4.81 days ± 2.21) 
compared to those without cessation (4.67 days ± 
1.68); the difference was not statistically 
significant (95% C.I: -0.530 to 0.808; p=0.682). 
There was no significant difference in the gender 
distribution in the two groups, with the cessation 
group 61.1% and non-cessation group 65.2% (p 
= 0.650). In contrast, residential status showed a 
significant association, as a higher proportion of 
children with cessation belonged to urban areas 
(86.1%) compared to those without cessation 
(50.4%), while rural residence was more frequent 
among children without cessation (49.6% vs. 
13.9%) (95% CI: 2.241–16.656; p = 0.0001). 
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DISCUSSION 
Acute gastroenteritis remains a serious diagnostic 
and treatment issue in the paediatrics care 
practice, especially in low and middle-income 
countries where laboratory confirmation of 
aetiology is not always possible at onset. Similar 
clinical manifestations of viral and bacterial 
diarrhoea necessitate the use of supportive and 
adjunctive treatments, which may be safely used 
to reduce disease duration and avoid 
complications. Zinc supplements have been 
accepted in the whole world because of the 

proven effect of reducing the duration of 
diarrhoeal episodes and the degree of relapse, 
especially in a population where zinc deficiency is 
predominant [1,2]. 
The present study reported cessation of diarrhoea 
during the first 24 hours of zinc supplementation 
in 21.1% of children Among these children who 
achieved early cessation, relapse of diarrhoea 
within 1 to 14 days after stopping the supplement 
was observed in 19.4% of cases. The clinical 
implications of these findings are that the early 
resolution of symptoms decreases chances of 

Table II: Comparison of Baseline Characteristics with Cessation of Diarrhoea (n=171) 

Baseline Characteristics 
Cessation of Diarrhoea  

95% Confidence Internal P-Value 
Yes (n=36) No (n=135) 

Age in months 
23.50 ± 
10.53 

36.34 ± 16.17 -18.468---- -7.228 0.000 

Duration of Diarrhoea in days 4.81 ± 2.21 4.67 ± 1.68 -0.530---- 0.808 0.682 

Gender 
Male 22 (61.1) 88 (65.2) 

0.393----1.791 0.650 
Female 14 (38.9) 47 (34.8) 

Residential Status 
Urban  31 (86.1) 68 (50.4) 

2.241----16.656 0.0001* 
Rural 5 (13.9) 67 (49.6) 
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dehydration, hospitalisation, and burdens of 
caregiving. The frequency of early cessation is 
quite similar to that of Boran et al., where they 
found diarrhoea cessation on day 1 in 20% of 
children under zinc, and the relapse rate was 
14.5% [16]. Controlled trials have indicated that 
zinc supplementation has a significant effect of 
decreasing the number of recurrent diarrhoeal 
episodes (p<0.05) [11,12]. In a systematic 
Cochrane review, it was found that the duration 
of diarrhoea and the probability of a prolonged 
episode were significantly shorter in zinc-treated 
children (p<0.001) [17]. Likewise, Mayo-Wilson 
et al. found a significant effect on diarrhoeal 
morbidity and recurrence with zinc 
supplementation (p<0.01) in children [18]. The 
minor disparity in relapse rate could be explained 
by differences in the length of follow-up, 
environmental hygiene, nutrition and adherence 
to supplementation.  
Trivedi et al. also found a lower mean length of 
diarrhoea of 3.2 ± 1.1 days, as compared to 4.8 ± 
1.4 days in children who did not receive zinc, 
which was statistically significant (p < 0.05) [6]. 
Likewise, Patel et al. reported that the total 
diarrhoeal duration decreased to a mean of 3.6 
days, as compared to 5.1 days in children who 
were treated without zinc (p = 0.001) [10]. The 
average number of days with diarrhoea in the 
current study was 4.81 ± 2.21 days in children 
who stopped the diarrhoea on the first day and 
4.67 ± 1.68 days in those who did not, with no 
significant difference (p = 0.682). 
The age-wise analysis in the current study showed 
that children who experienced diarrhoea 
cessation at day one was much younger than 
those who did not (23.50 ± 10.53 months vs. 
36.34±16.17 months; p < 0.001). This 
observation indicates an increased therapeutic 
effect of zinc supplementation in younger 
children and is like a finding of multicentre 
studies by Fischer Walker et al. demonstrating a 
greater clinical effect of zinc in younger children 
probably because of greater zinc deficiency at 
baseline and relatively incomplete immune 
defences [12]. 
Residential status was also found to be 
significantly associated with early cessation of 

diarrhoea, where children living in urban 
environments had higher cessation rates than 
those living in rural environments 
(86.1%vs50.4%; p=0.0001). Conversely, gender 
was not significantly related to early cessation of 
diarrhoea in the current study (p = 0.650) which 
is in line with the previous literature on similar 
cessation of diarrhoea to zinc supplementation in 
male and female children [11]. 
The clinical value of zinc supplementation has 
biological plausibility. Zinc supplements 
intestinal epithelial regeneration, enhances water 
and electrolyte absorption, enhances activity of 
brush border enzymes and enhances mucosal 
immune defence mechanisms, thus promoting 
expeditious recovery and decreasing relapses of 
infection [9]. Nevertheless, there is still no chance 
of total relapse prevention under the resource-
limited conditions, which are reported in past 
research [13]. 
The strengths of the study are that it has a 
sufficient sample size, clear outcome measures, 
and statistically significant analysis of factors 
related to early diarrhoeal cessation. It also offers 
useful local information, which is not provided 
by the national evidence that proves the 
effectiveness of zinc supplementation despite its 
incorporation in the standard treatment regimen 
[15]. However, there are some limitations that 
should be mentioned. The single-centre design 
has a limitation in generalisability, and a lack of a 
control group makes it impossible to draw strong 
causal conclusions. Moreover, there was no 
evaluation of baseline serum levels of zinc, and 
the use of caregiver-reported results in the follow-
up can also lead to recall bias. The findings justify 
the use of zinc as an adjunctive intervention in 
the treatment of acute gastroenteritis in children. 
 
CONCLUSION 
Zinc supplementation exhibited the presence of 
an observable effect in early cessation of 
diarrhoea in children with acute gastroenteritis, 
and there was relapse in a small proportion of 
those who improved initially. It was found that 
early cessation was significantly associated with 
age and residential status, but not gender. These 
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findings reflected the observed outcomes within 
the studied population. 
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