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Abstract

Diarrhea is a common cause of death in developing countries and the second most common
cause of infant deaths worldwide. The loss of fluids through diarrhea can cause dehydration and
electrolyte imbalances. Hence, the aim in the present study was to evaluate the effect of
elemental zinc in treatment of diarrhea in children. 100 diarrheic patients (50 females) aged
from 1-12 years old collected from the-clinics of pediatric department at Beni suef University
Hospital, were divided into two equal groups. Group A received elemental Zinc in the form of
Zinc Sulphate (10 mg elemental Zinc daily for infants and 20 mg for children) with the normal
diarrhea treatment. Group B received the normal anti-diarrhea treatment only. There was no
significant difference between the two groups regarding most of the parameters studied.
However, the mean£SD recovery time in group A was significantly higher (p-value=0.019) than
in group B. However, when antibiotic alone was used as anti-diarrheal treatment the recovery
time in days in group A was less than in group B but with no significant difference. The expected
beneficial efficacy of elemental Zinc in the form of Zinc Sulphate on the duration and severity of
acute diarrhea was not observed. However, the study showed that Zinc may be effective in
diarrhea due to bacterial infections.
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Introduction

Diarrheal diseases are the cause of almost three million deaths annually mainly among children
less than 5 years of age [1-3]. About 35% of the deaths are attributable to acute non-dysenteric
diarrhea and an estimated 45% occur in children with persistent diarrhea [4]. Oral rehydration
salts and Zinc tablets are the treatment of choice and have been estimated to have saved 50
million children in the past 25 years [5].

The results of the previous studies highlight strong evidence that Zinc supplementation may have
an evident beneficial effect on the clinical course of acute diarrhea [6, 7]. Therefore, the use of
Zinc as an adjunct to standard diarrheal treatment in developing countries, where Zinc deficiency

is prevalent, worth further consideration and investigation.

On the other hand large community-based, cluster-randomized, double-masked, placebo-
controlled trials of daily prophylactic supplements of 10 mg of Zinc found no significant
difference in frequency of diarrhea, duration, all-cause hospitalization rates or overall mortality,
in Nepal, India and Zanzibar. [8-10] Also the expected beneficial effects of Zinc
supplementation for acute diarrhea were not observed in a study on Zinc and Copper
supplementation in acute diarrhea in children [11]. Also a therapeutic study from Bangladesh on

infants Showed that age can modify the beneficial effect of Zinc supplementation. [12]

Hence, the aim of the present study was to investigate the effect of using the standard diarrhea

therapy with or without Zinc supplementation on the clinical course of diarrhea.
Material and Method

Local hospital research ethical committee approval was obtained for the study. Patients were
collected in this study from pediatric department at Beni suef University hospital with diarrhea.
All parents or guardians of eligible infants were informed of the purpose of the study, expected
procedures and potential risks and benefits. An informed consent was obtained from those
parents or guardians. 100 (50 females) patients with reported episodes of acute diarrhea from
pediatric clinic at Beni suef University hospital were recruited. Patients were divided into two
equal groups A, B. Group B represents 50 (25 females) patients who received only their standard
anti-diarrheal treatment. Group A represents 50 (25 females) patients who received Zinc

Sulphate supplementation with their standard anti-diarrheal treatment until cessation of diarrhea
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and after discharge from the hospital for a total period of 10-14 days. Infants under 6 months: 10
mg elemental zinc (5 ml) daily. Children above 6 months: 20 mg elemental zinc (10 ml) daily in
two divided doses [13].

1. Inclusion criteria:

Children with episodes of acute diarrhea from pediatric clinic at Beni suef University hospital
2. Exclusion criteria:

Children were excluded if:

1- They used Zinc Sulphate supplementation for less than 14 days

2- Children younger than 1 month

3- A child was discontinued from the study for any reasons preventing the child from taking oral
fluids or medications e.g. complications (e.g. electrolyte imbalance, azotemia, convulsion or
acidosis....etc); occurrence of a serious adverse event; parent or guardian withdrawal of consent;

or if the patient opposed medical advice.

4- Patients with congestive heart failure, hemolytic uremic syndrome, septicemia or loss of

consciousness

A full clinical evaluation was accomplished for all children including taking a full detailed
history of each patients and achieving a thorough clinical examination. Thorough clinical
examination included; name, age, weight, sex, frequency of defecation, rates of recovery,
presence of vomiting, mucus, fever, colour and odour of stool. Children were also evaluated
based on the type of anti-diarrheal treatment used with Zinc supplementation. In addition, the
children serum Zinc levels were measured before using Zinc supplementation for predicting the

percentage of zinc deficiency in the study.
Statistical methods:

The following tests were used:
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Descriptive analysis of the results in the form of percentage distribution for qualitative data
(minimum, maximum, mean and standard deviation) calculation for quantitative data was

calculated.
Student t-test was used for comparison between means of two groups.

Fisher's exact test: was used to calculate an exact p-value for a 2x2 frequency table with small

number of expected frequencies, for which the Chi-square test is not appropriate.
Mann-Whitney U test was used for two independent samples

The Mann-Whitney U test is a nonparametric test was used for a between-subjects design using

two levels of an independent variable and scores that are measured at least at the ordinal level.
p value > 0.05 (NS) Not significant

For statistical analysis, Statistical package for social science (SPSS) software version 17 was

used.
Results

The mean+SD demographic data and the serum Zinc level of groups A and B are shown in Table
1. There was a significant difference (p-value=0.019) between means of recovery time in favour
of group B. Table 2 showed the Distribution of patients and control according to of anti-diarrheal
treatment used. Table 3 shows the age distribution of Groups A and B. Table 4 shows Mean+SD
recovery time in Groups A and B according to age categories. There was a significant difference
(p-value=0.014) between mean of recovery times in infants, however no significance was found

in children.

Table 5 shows a Mean+SD of recovery time in days in groups A and B according to treatment of
diarrhea. There was a high significant difference (p-value=0.005) in favour of group B between
mean of recovery times when anti-amoebic was used as anti-diarrheal treatment. Also a
significant difference (p-value=0.027) in favour of group B when anti-amoebic with antibiotic
were used together as ant-diarrheal treatment. When antibiotic alone was used as anti-diarrheal
treatment the recovery time in days in group A was less than in group B but with no significant
difference.
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Table 1. Mean+SD demographic data and the serum Zinc level of groups A and B

Group A Group B p-value

Age (year) 1.6+1.9 1.7+1.7 0.649
Number of defecations daily 5.0£2.3 4.5+2.4 0.355
Recovery time 4.7£3.4 3.242.7 0.019*
Weight 8.5+3.4 10.0+4.5 | 0.065

Serum Zinc before using Zinc
79.2+33.9 - -

therapy

Table 2. Distribution of patients and control according to of anti-diarrheal treatment used

Treatment Patient Control

No. (%) No. (%)

Anti amoebic 35(70) 29(58)
Anti amoebic antibiotics 5(10) 8(16)
Antibiotic 7(14) 5(10)
Antidiarrheal 1(2) 3(6)
ORS 1(2) 2(4)
Antiemetic 1(2) 3(6)

Table 3. Age distribution in Groups A and B represented as Number of patients and percentage
[No. (%)]

Group | Group
Age
A B

Infants (1m: <2y) 38(76) | 36(72)

Early childhood (>2y: <6y) 11(22) 12(24)

Late childhood (>6y: <12y) 1(2) 2(4)
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Table 4. Mean+SD recovery time in Groups A and B according to age categories

Age Group A | GroupB | p-value

Infants (Im: <2y) 5.0£3.5 3.1£3.1 0.014*

Early childhood (>2y: <6y) | 3.1£1.9 2.8+1.2 0.695

Table (5): Mean+SD of recovery time (days) in groups A and B according to anti-diarrheal
treatment used

Treatment Group A Group B | p-value
Anti-amoebic 49431 2.9+1.8 0.005**
Anti-amoebic and antibiotics 6.0+4.9 1.5+1.1 0.027*
Antibiotic 24425 4.34+3.3 0.326
Discussion

The expected beneficial effect of Zinc was not observed except when used with antibiotic alone
as anti-diarrheal treatment. However this difference in recovery time with not significant and that
may be due to the small number in groups A and B that took antibiotic alone as shown in Table
2.

Hence, it could be assumed that Zinc may be effective in bacterial infections alone. However this
needs further investigation with larger number of patients.. Serum Zinc analysis showed that
15% of group A had Zinc deficiency (serum Zinc less than 60 pg/dl), 60% had serum Zinc (from
60 pg/dl to 80 pg/dl) and 25% had no Zinc deficiency.

The data presented here showed that Zinc has no effect on acute diarrhea in children even in
those with low plasma or serum Zinc levels. Three large studies from Nepal, Zanzibar and India
of prophylactic Zinc supplementation also, found no difference in morbidity and mortality of
children aged 1 to 48 months between placebo and supplemented groups [9, 10].
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In the present study the expected beneficial effects of Zinc supplementation for acute diarrhea
were not observed in which the mean baseline serum Zinc level was from 60ug/dl to 80ug/dl
with the highest proportion of children. A limitation of this study, common to many existing
studies of therapeutic and prophylactic Zinc supplementation, is that serum Zinc concentrations
are not a reliable measure of body Zinc status. Instead, measurement of dietary Zinc intake and
tissue Zinc status could perhaps explain the differential impact of Zinc. Furthermore Brooks et al
observed a non-significant benefit of Zinc supplementation for 5 mg/day, but not 20 mg/day, on
the duration or severity of the diarrheal episode [12]. In the present study, the infants who were
up to 2 years of age of group A were 76% and of group B were 72%. There was significant
difference between mean+SD of recovery times of group A and B infants and no significance in
children. This support the previously discussed hypothesis that age can modify the beneficial

effect of Zinc supplementation where Zinc may be less effective in infants than in children [12].

The current WHO/UNICEF recommendations for the treatment of diarrhea suggest Zinc
supplementation in addition to ORS and continued feeding for all children younger than 5 years
[14]. All available trial results, including this trial needed to be taken in consideration by WHO

that should consider reevaluating this policy for infants younger than 6 months.

Conclusions:

The expected beneficial efficacy of elemental Zinc in the form of Zinc Sulphate on the duration and
severity of acute diarrhea was not observed but Zinc may be effective in bacterial infections.

Author Disclosure Statement

No Conflict of Interest and no competing financial interests exist.

References

1. Brown KH, Hess SY, Vosti SA, Baker SK. Comparison of the estimated cost-
effectiveness of preventive and therapeutic zinc supplementation strategies for
reducing child morbidity and mortality in sub-Saharan Africa. Food Nutr Bull.
2013;34(2):199-214.

2. Grimwood K, Forbes DA. Acute and persistent diarrhea. Pediatr Clin N Am.

2009;56(6):1343-61.
www.medicinescience.org | Med-Science



Medicine Science 2015;4(1):1788-95 Zinc in Acute Diarrhea in Children

Original Investigation doi: 10.5455/medscience.2014.03.8176

3. Ali AA, Abdelrahim ME, Elmoslamy NA, Said AS, Meabed MH. Comparison
Between Nitazoxanide and Metronidazole in the Treatment of Protozoal Diarrhea
in Children. Med-Science. (In Press).

4. John S, Nuru P. Admission patterns and outcomes of paediatric patients admitted
at the diarrhea unit of muhimbili national hospital (MNH). Dar Es Salaam
Medical Students J. 2010;15(1):9-12.

5. Caulfield LE, de Onis M, Blossner M, Black RE. Undernutrition as an underlying
cause of child deaths associated with diarrhea, pneumonia, malaria, and measles.
Am J Clin Nutr. 2004;80(1):193-8.

6. Dutta P, Mitra U, Dutta S, Naik TN, Rajendran K, Chatterjee MK. Zinc, vitamin
A, and micronutrient supplementation in children with diarrhea: a randomized
controlled clinical trial of combination therapy versus monotherapy. J Pediatr.
2011;159(4):633-7.

7. Walker, CLF, Black RE. Zinc for the treatment of diarrhoea: effect on diarrhoea
morbidity, mortality and incidence of future episodes. Int J Epidemiol.
2010;39(suppl 1):i63-i69.

8. Bhandari N, Taneja S, Mazumder S, Bahl R, Fontaine O, Bhan MK. Adding zinc
to supplemental iron and folic acid does not affect mortality and severe morbidity
in young children. J NUTR. 2007;137(1):112-7.

9. Sazawal S, Black RE, Ramsan M, Chwaya HM, Dutta A, Dhingra U, Stoltzfus RJ,
Othman MK, Kabole FM. Effect of zinc supplementation on mortality in children
aged 1-48 months: a community-based randomised placebo-controlled trial.
Lancet. 2007;369(9565):927-34.

10. Tielsch JM, Khatry SK, Stoltzfus RJ, Katz J, LeClerg SC, Adhikari R, Mullany
LC, Black R, Shresta S. Effect of daily zinc supplementation on child mortality in
southern Nepal: a community-based, cluster randomised, placebo-controlled trial.
Lancet. 2007;370(9594):1230-9.

11. Patel A, Dibley MJ, Mamtani M, Badhoniya N, Kulkarni H. Zinc and copper
supplementation in acute diarrhea in children: a double-blind randomized
controlled trial. BMC Med. 2009;7(1):22.

12. Brooks WA, Santosham M, Naheed A, Goswami D, Wahed MA, Diener-West M,
Faruque AS, Black RE. Effect of weekly zinc supplements on incidence of
pneumonia and diarrhoea in children younger than 2 years in an urban, low-
income population in Bangladesh: randomised controlled trial. Lancet.
2005;366(9490):999-1004.

13.Penny ME. Zinc Supplementation in Public Health. Ann Nutr Metab.
2013;62(Suppl. 1):31-42.

14.Young M, Wolfheim C, Marsh DR, Hammamy D. World Health
Organization/United Nations Children's Fund joint statement on integrated
community case management: an equity-focused strategy to improve access to
essential treatment services for children. J Trop Med Hyg. 2012;87(5):6-10.

www.medicinescience.org | Med-Science VAR



