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INTRODUCTION

Various micronutrients are essential

EVALUATING EFFICACY OF ORAL ZINC AS ADJUVANT
THERAPY IN ACUTE DIARRHEA IN CHILDREN.

Nathumal Maheshwari', Nadeem Noor?, Adnan Bashir?, Bilawal Hingorjo*, Arshad Ali®,
Urooj Tabassum®

ABSTRACT... Objectives: To evaluate the efficacy of oral zinc as adjuvant therapy in acute
diarrhea comparing frequency and volume of stool and duration of diarrhea in children. Study
Design: Case Control study. Setting: Department of Paediatrics, Shaheed Muhtrama Benazir
Bhutto Medical College Layari General Hospital, Karachi. Period: September 2017 to August
2018. Material & Methods: A sample of 200 children, age 5- 15 years, suffering from acute
diarrhea was divided into control and cases (study group). Oral zinc therapy (20 mg once
daily) was given 14 days and its efficacy was observed in terms of stool frequency, stool
volume and duration of diarrhea. Variables were noted at 24 hours and 48 hours and on 7
day of hospitalization. Data was analyzed on SPSS statistical software (version 22.0) at 95%
confidence interval (P< 0.05). Results: Mean + SD age in control and study group was noted
as 9.1+ 5.43 years and 9.5+6.02 years respectively (P=0.053). 89% of children of study group
were discharged on 3 day of hospitalization compared to only 45% from control group. Zinc
treated study group shows significant decrease in frequency of loose stools, stool volume and
lesser duration of hospital stay. Conclusion: Oral zinc therapy was effective in decreasing the
frequency of loose stools and volume and lesser duration of hospital stay in children.
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diarrhea is a public health problem particularly
in children. Millions of children are affected by
diarrhea Worldwide. It is main cause of under

for the

growth and cell functioning, zinc is one of them.
Zinc (Zn) is needed for essential vital functions
of living organisms. Such vital functions include
water and electrolyte transport across intestinal
Lumina, protein synthesis, cell differentiation and
growth, and immune functions.’? Zn is essential
for physical growth and development of children.
Zn deficiency has been linked to risk of gut
infections, impaired immune system and altered
anatomical and physiological behavior ofintestinal
epithelia.? Zn is reportedly common in developing
countries because of low zinc content of diet and
no food fortification. Dietary phytates impair zinc
absorption.®* Zn supplementation for the acute
diarrhea has been reported in several studies. A
previous systematic review and meta-analysis*®
concluded 20% decrease in mean duration of
acute diarrhea after zinc supplements. Acute

5 years childhood morbidity and mortality.5”
An estimate shows 3.3 million mortalities in
developing countries occur each year in children
suffering from diarrhea.” Oral rehydration solution
(ORS) is the mainstay of diarrheal disease.
World Health Organization (WHO) and United
Nations International Children’s Emergency
Fund (UNICEF) guidelines recommend the
oral rehydration. Practically, the ORS does not
change stool frequency, volume and duration of
diarrhea.®” Probiotics and anti-secretory drug had
studied but not found too much effective. Now the
WHO and UNICEF recommended 10- 14 days
zinc therapy with ORS for the acute diarrhea in
children.”® Many studies had reported efficacy of
Zn adjuvant therapy in children under 5 years.”'°
However, guidelines are lacking on the use of Zn
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in acute diarrhea. The present study was planned
to evaluate the effects of Zn adjuvant therapy
in children in terms of improvement in stool
frequency and volume and duration of diarrhea at
our tertiary care hospital.

MATERIAL & METHODS

A case control study was conducted at the
Department of Paediatrics, Shaheed Muhtrama
Benazir Bhutto Medical College Layari General
Hospital, Karachi, Sindh from period of
September 2017 to August 2018. Ethical issues
were explained in research protocol and approval
from the ethical review committee.

A sample of 100 control and 100 cases (study
group) admitted children were enrolled according
to the inclusion and exclusion criteria. Control and
cases were age and gender matched. Children of
age 5- 15 years, admitted in Pediatric department,
with acute diarrhea and suffering from some or
severe dehydration were included in the study
protocol. Those suffering from malnutrition,
metabolic or endocrine disease, chronic systemic
illness, and acute bacillary dysentery were strictly
excluded from study protocol. Control group
were treated normally while Study group received
zinc syrup (20 mg once daily) orally.

Zinc therapy was offered for 14 days to the study
group. Compliance was ensured by checking
the syrup bottles daily and attendants were
asked to adhere. Clinical general and systemic
examination was conducted daily. Efficacy of Zn as
adjuvant therapy was calculated in terms of stool
frequency and volume and duration of diarrhea.
Urine output, vomiting and abdominal pain were
checked. Hydration status of control and cases
was calculated as some or severe dehydration.
Intravenous fluids and oral rehydration was
administered continuously as per clinical need of
patients. Hydration was controlled as according
to the given guidelines. Both groups were
administered lactobacilli strains (saccharomyces
boulardii) once daily for five days. Anti-secretory
and anti-motility drugs were not used. Routine
laboratory investigations were checked daily.
Primary outcome measure was frequency and
volume of stool. Secondary outcome measure

was dehydration that was categorized as some
or severe dehydration. Variables were noted at 24
hours and 48 hours.

If patients were discharged they were given
called for follow up in outpatient departments on
7" day of hospitalization. Volunteer parents and
guardians were asked to sign the consent form.
They were interviewed and informed that the
study will not harm to their children and there will
be no extra expenses. They were further informed
to denial and withdrawal from study protocol at
any time and this will not affect their drug therapy.
A pre- structured Performa was designed for the
data collection that was noted on daily basis as
per study protocol. Data was analyzed on SPSS
statistical software (version 22.0) for windows
release. Continuous variables were compared
by Student's t-test and descriptive statistics.
Outcome results were presented as mean +/-
SD. Categorical variables were cross tabulated by
Chi- square test (cross tabulation). Results were
tabulated as frequency and%. Statistical analysis
were performed at 95% confidence interval (P<
0.05)

RESULTS

Mean + SD age in control and study group was
noted as 9.1+ 5.43 years and 9.5+6.02 years
respectively. Distribution of age categories of
control and study group is shown in table-I.
(P=0.053). Cross tabulation shows male were
noted as 53 vs. 47 and female as 49 vs. 51 in
control and study group respectively (P=0.051)
(table 2). Some and severe dehydration was
cross tabulated between control and study group.
Control and study group revealed some or severe
dehydrationin 53 vs. 61 and 47 vs. 39 respectively
(P=0.001). Frequency of loss stool was calculated
at 24, 48 hours and 7" day as shown in table 4,
5 and 6. Study groups showed improvement in
frequency of loose stool at 24, 48 hours and day
7. The differences were statistically significant
and study group shows best outcome in terms
of frequency of loose stool that was decreased
in large number of study group compared to
control group. 89% of children of study group
were discharged on 3™ day of hospitalization
compared to only 45% from control group. Zinc
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treated study group showed significant decrease
in frequency of loose stools, early recovery and
discharge and lesser hospital stay duration.

Age (Years) Control  Study Group P-Value
5.0-5.9 8 9
6.0-6.9 9 11
7.0-7.9 11 7
7.0-79 8 8
8.0-8.9 12 11
9.0-9.9 9 10
10.0-10.9 8 7 0.053
11.0-11.9 7 9
12.0-12.9 11 10
13.0-13.9 9 8
14.0-14.9 8 10
Total 100 100
Table-l. Age distribution of control and study groups.

Gender Control Study Group P-Value
Male 53 49
Female 47 51 0.051
Total 100 100

Table-Il. Gender distribution of control and study

groups.
Dehydration Control Study Group P-Value
Some dehydration 53 61
Severe dehydration 47 39 0.001
Total 100 100
Table-1ll. Degree of Dehydration in control and study
groups.

Loose Stools/Day Control Study Group P-Value

9 31 41
8 27 25
7 11 13
6 19 11 0.001
5 12 10
Total 100 100

Table-IV. Frequency of loose stools at 24 hours in
control and study subjects (n=200).

Loose Stools/Day Control Study Group P-Value

8 30 29
7 26 19
6 19 13
5 19 27 0.0001
4 6 20
Total 100 100

Table-V. Frequency of loose stools at 48 hours in
control and study subjects (n=200).

Loose Stools/Day Control Study Group P-Value

8 11 5

7 18 9

6 17 7

5 13 8

4 19 . 0.001
3 12 23

=2 10 41

Total 100 100

Table-VI. Frequency of loose stools at 7" day in
control and study subjects (n=200).

DISCUSSION

The present case control study evaluated the
efficacy of zinc as adjuvant therapy in children
with acute diarrhea. We report improvement in
frequency of loose stool and stool volume and
duration of diarrhea. Mean = SD age in control
and study group was noted as 9.1+ 5.43 years
and 9.5+6.02 years respectively (P=0.053).
Cross tabulation shows male were noted as 53 vs.
47 and female as 49 vs. 51 in control and study
group respectively (P=0.051). These findings are
in agreement with previous studies.'” In present
study, 89% of children of study group were
discharged on 3™ day of hospitalization compared
to only 45% from control group. Zinc treated study
group showed significant decrease in frequency
of loose stools, early recovery and discharge and
lesser hospital stay duration. The findings are in
agreement with previous studies."”

In clinical practice, the zinc in acute and persistent
diarrhea is used since 1990s. Since then many
studies®®'°were conducted worldwide to evaluate
its efficacy in acute diarrheal disease. All of these
studies®'” reported significant efficacies of zinc
therapy in terms of decrease in frequency of
loose stool and stool volume and lesser duration
of hospital stay. The present study is in agreement
with above studies. The findings of present
study are also supported by recent studies from
Pakistan.’®'® A recent study'® from Pakistan
reported zinc therapy reduced stool frequency
in 62% cases compared to 26% reduction in
controls. The findings are highly consistent with
present observations. They further added that the
zinc group hospital stay was lesser compared
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to control. They concluded that the oral zinc
supplementation decreases frequency of acute
diarrhea, stool volume and total duration of
diarrhea.’® Ahmed | et al'® (2017) conducted study
with 72 cases and 72 control. They reported the
oral zinc supplementation decreased frequency
of acute diarrhea and stool volume within 24
hours. Also the duration of diarrhea and hospital
stay was decreased by zinc supplementation.™

The findings of Ahmed | et al'® are consistent with
the present study. In present study, decrease in
frequency of stool and stool volume was noted
within 24 hours in the zinc group compared to the
control. Kurane et al® (2019) reported significant
decrease in frequency and volume of stool.
Duration of hospital stay was 2 days lesser in zinc
group compared to control. These findings are
in agreement with present study. We noted 89%
discharge on 3 day of hospitalization compared
to only 45% from control group. However, Negi
R et al? reported controversial findings of no
efficacy of zinc as adjuvant therapy in childhood
acute diarrhea. They used 40 mg zinc dose and
reported no shortening of duration of diarrhea
and stool frequency and volume. The findings
are controversial and inconsistent to present
and previous studies."'” Zinc efficacy has been
proven in animals.??

Hoque et al?® reported that the zinc decreases the
volume of stool through inhibiton cAMP induced-
Cl- dependent fluid secretion from enterocytes.
K+ channels in basolateral membrane of
enterocytes are inhibited through cAMP induced
changes. In the present study, stool frequency and
volume were reduced significantly in study group
compared to the control group. The strength of
study lies in its inclusion and exclusion criteria and
prospective study design. However, the limitation
of present study includes; first- small sample
size, second- children of specific ethnicity and
race, third- randomization was not done. As the
present study was a hospital based observation
study; the findings cannot be generalized to other
settings and other racial and ethnical groups.

CONCLUSION
The present study reports oral zinc as adjuvant

therapy in acute diarrhea was effective in
decreasing the frequency of loose stools and
volume, early recovery and discharge and lesser
duration of hospital stay in children.

Copyright© 25 Feb, 2020.
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