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Role of Zinc in childhood diarrhea management: a case of Nepal
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around the wotld accounting for about two million child death annually.!" According
to the 2004 United Nations Children’s Fund (UNICEF) State of the World’s Children,
Nepal’s mortality rate for children under five years old was 91/1000—ranking 54™ of 189
countries.” The major cause of death in childhood diarrhea is the intense dehydration.
Several treatment strategies are made to minimize the diarrhea associated mortality in
children. One of the recent strategies being the use of oral zinc in diarrhea management.

Role of zinc in diarrhea

Zinc is a nutritional supplement (mineral) usually given as zincs sulfate, zinc acetate, or
zinc gluconate, which are all water-soluble compounds.PI'The association between zinc
and diarrhea associated morbidity have been noted on different observational studies.
It is known that increased fecal zinc loss leads to a negative zinc balance and low tissue
zinc concentration among children with diarrhea."Zinc deficiency is highly prevalent
in children in developing countries because overall food intake as well as consumption
of animal food is low and the bioavailability of zinc from fibers, phytates rich cereal
based diet is limited. The inadequacy of dietary zinc uptake is exacerbated by the net
loss of zinc during diarrhea.’ Based on animal studies and cell line cultures, a possible
mechanism of action of zinc has been elucidated. These findings suggest that zinc is
involved in regulation of intestinal fluid transport, mucosal integrity, immunity, gene
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expression, and oxidative stress.F)

Studies suggesting role of zinc therapy in childhood
diarrhea

Studies have been conducted in recent years studying the
usefulness of zinc on both acute and persistent diarrhea.
Clinical studies from India showed that regular prophylactic
zinc supplementation can reduce diarrheal prevalence and
diarrhea associated mortality.l”l Zinc supplementation
during diarrhea is known to reduce the duration and
severity of treated episodes.®”! One of the study from
the United States have found that short course of daily
zinc supplementation shortens the duration (a 15-24%
reduction) and severity of episodes of diarthea.! Other trials
from the different parts of the world have also shown similar
results. The data from these studies have been analyzed and
have demonstrated the clinically important benefits of zinc
as supplementation.

A community randomized trial undertaken in the nearby
country Bangladesh have illustrated that the children
who received zinc supplementation during and after
diarrhea had 24% shorter duration of diarrhea, 15%
lower incidence of diarrhea and a trend suggesting fewer
diarrhea related hospital admission."! Further, zinc therapy
may have a benefit over the oral rehydrate therapy alone
which is currently recommended to prevent dehydration
but does not reduce the duration of diarrhea.’”’ The
World Health Organization (WHO) and United Nations
Children’s Fund (UNICEF) recommend 10 to 20 mg of
zinc per day for children with diarrhea, at least twice the
recommended daily allowance.!'” Treatment of diarrhea
with oral rehydration solution (ORS) reduces mortality due
to dehydration. Zinc supplementation could help reduce
the duration and the severity of diarrhea, and therefore
have an additional benefit over ORS in reducing children
mortality.l'"" A systematic Cochrane review of 24 trials
involving more than 9000 children have suggested that
supplementation of zinc in the treatment of diarrhea
might reduce the duration of diarrhea in children aged
six months or more. %

Zinc in WHO essential drug list

Zinc is enlisted in WHO essential drug list under medicine
for diarrhea where it (zinc sulfate solid oral dosage form:
20 mg) is indicated in acute diarrhea as an adjunct to oral
rehydration salts. Recent, WHO recommendations on
zinc include mothers, other caregivers and health workers
should provide children with 20 mg per day of zinc
supplementation for 10-14 days (10 mg per day for infants

under the age of six months).!"’)

Initiatives in Nepal to promote zinc therapy

In context of Nepal, since 2006 public and private sector
programs are being launched to introduce zinc treatment
to diarrhea management protocols. In collaboration with
United States Agency for International Development’s
(USAID) Nepal Family Health Project, UNICEF, the Japan
International Cooperation Agency, and Plan International,
a public sector training program was implemented in the
capital city, Kathmandu which later on introduced zinc
treatment through the private sector, primarily through
pharmacies, drug sellers and other service providers to the
urban and peti-urban areas in Nepal.l'"¥

The recent National List of Essential Medicines, 2011
recommend use of zinc as dispersible tablet, equivalent to
zinc 10 mg, 20 mg (scored tablets). It recommends zinc use
in acute diarrhea as an adjunct to oral rehydration salts. An
oral solution of zinc sulfate, 10 mg/5ml in 50- ml bottle is
also listed in the list for same use.!"”!

There have been studies in Nepal that studied the use of
Zinc in diarrhea in children. A community based clinical trial
comparing zinc with placebo on child mortality reported
no significant difference from that of children receiving
placebo,!" thus questioning the usefulness of Zinc. In this
study authors found Zinc to have no any effect on mortality
in children younger than 12 months as well as in older
children receiving zinc. Another study on zinc promotion
in Nepal reported that 67.5% of children aged less than six
years with diarrhea were treated with ORS, and 15.4% were
treated with zinc after six month of campaign.!"”

Zinc preparations available in Nepal

Zinc is available in Nepal as 10 and 20 mg dispersible tablets
manufactured by domestic manufacturers.

Probable side effects of Oral zinc

Zinc is usually well tolerated but it may cause vomiting in
some children. Although child might vomit within 30 min
after swallowing the tablet, re-administration of the tablet
is suggested.

CONCLUSION

Findings suggest the role of zinc therapy during diarrhea
which can be a feasible strategy for both prevention and
treatment of diarrhea. In a developing country like Nepal,
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zinc therapy can play a preventive role in decreasing the
public health burden, though there has been a placebo
controlled study that failed to confirm the effectiveness of
Zinc. It is necessary to explore public health applications,
using zinc either as a preventive measures in children or
therapeutically for diarrhea.

REFERENCES

1. Walker Fischer CL, Black RE. Micronutrients and Diarrheal Disease. CID
2007;45:73-7.

2. United Nations Children’s Fund (UNICEF). 2004. State of the World’s
Children. New York: UNICEF.

3. International Zinc Nutrition Consultative Group (IZINCG), Hotz C, Brown KH,
editors. Assessment of the risk of zinc deficiency in population and
options for its control [Technical Document]. Food and Nutrition Bulletin
2004;25(2):94-204.

4. Baqui AH, Black RE, Arifeen SE, et al. Effects of zinc supplementation
started during diarrhea on morbidity and mortality in Bangladeshi children:
community randomized trial. BMJ. 2002;325(7372):1-7.

5. Berni Canani R, Buccigrossi V, Passariello A. Mechanisms of action of zinc
in acute diarrhea. Curr Opin Gastroenterol. 2011;27(1):8-12

6. Bhandari N, Bahl R, Taneja S. et al. Substantial Reduction in Severe
Diarrheal Morbidity by Daily Zinc Supplementation in Young North Indian
Children. J Pediatr. 2002;109(6):1-7.

7. Sazawal S, Black RE, Menon VP, et al. Effects of zinc and mineral
supplementation in small for gestational age infants on growth and mortality.

10.

1.

12.

13.

14.

15.

16.

17.

FASEB Journal 1999 A376

Black RE, Sazawal S. Zinc and childhood infectious disease morbidity and
mortality. Br J Nutr. 2001;85(2):125-9.

Bahl R, Baqui A, Bhan MK et al. Effect of Zinc supplementation on clinical
course of Acute Diarrhea. J Health Popul Nutr. 2001;19(4):338-46

World Health Organization. Dept. of Child and Adolescent Health and
Development/UNICEF. Clinical management of acute diarrhea: WHO/
UNICEF joint statement [WHO/FCH/CAH/04.7;UNICEF/PD/Diarrhea/01].
Geneva: World Health Organization, 2004.

Jones G, Steketee RW, Black RE, Bhutta ZA, Morris SS, Bellagio Child
Survival Study Group. How many child deaths can we prevent this year?
Lancet 2003;362(9377):65-71.

Lazzerini M, Ronfani L. Oral zinc for treating diarrhoea in children. Cochrane
Database of Systematic Reviews 2013, Issue 1. Art. No.: CD005436. DOI:
10.1002/14651858.CD005436.pub4.

WHO. Zinc supplementation in the management of diarrhea. Available on
http://www.who.int/elenaltitles/zinc_diarrhoea/en/.

Adhikari KP, Kunwar LS, MacDonald V, Paudel M. Qualitative research for
a zinc treatment program in Nepal: findings and recommendations. The
Social Marketing Plus for Diarrheal Disease Control: Point-of-Use Water
Disinfection and Zinc Treatment (POUZN) Project, Abt Associates Inc.
National List of Essential Medicines, 2011. Available at http://apps.who.int/
medicinedocs/documents/s18826en/s18826en.pdf.

Tielsch JM, Khatry SK, Stoltzfus RJ et al. 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.

Wang W, MacDonald VM, Paudel M, Banke KK. National Scale-up of Zinc
Promotion in Nepal: Results from a Post-project Population-based Survey.
J Health, Popul Nutr. 2011;29(3):207-17.

Cite this article as: Alam K, Poudel A, Palaian S, Koirala B, Shankar PR. Role of Zinc in childhood diarrhea management: a

case of Nepal. J Pharm Pract Community Med. 2017;3(1):34-6.

36 Journal of Pharmacy Practice and Community Medicine Vol. 3 e Issue 1 e Jan-Mar 2017 e www.jppcm.org



