
Iron deficiency with its attendant anaemia is the most prevalent
micronutrient disorder on a worldwide basis. In 2001, the UN
General Assembly at the Special Session on Children recom-
mended that the prevalence of iron deficiency and anaemia be
reduced by one third in children by the year 2010. If achieved,
this would contribute greatly to the realization of the Millenium
Development Goals. In most countries, national policies have
been implemented to provide iron supplements to pregnant
women, and to a lesser extent to young children, as the primary
strategy for preventing iron deficiency and anaemia.

Although the benefits of iron supplementation have gener-
ally been considered to outweigh the putative risks, there is some
evidence to suggest that supplementation at levels recommend-
ed for otherwise healthy children carries the risk of increased
severity of infectious disease in the presence of malaria and/or
undernutrition (1).

Two large community-based randomized controlled trials de-
signed to evaluate the impact of zinc and iron plus folic acid
supplementation on morbidity and mortality in young children
were recently conducted in Zanzibar, where malarial transmis-
sion is intense and occurs year round, and Nepal, where expo-
sure to malaria is low (2,3). On advice from the trial Data Safety
Monitoring Board, the iron-folic acid and iron-folic acid plus zinc
arms were discontinued after approximately 20 months. Data
on children randomized to zinc alone have not been included in
the published analysis. While confirming that iron supplemen-
tation is effective for reduction of iron deficiency and anaemia
in iron deficient children, the trial in Zanzibar showed that un-
der certain conditions supplementation may be associated with
adverse effects, specifically increased risk of hospitalization
(primarily due to malaria and infectious disease), and mortality.
The results of this trial suggest also that the risk of adverse
health effects may not be distributed uniformly across the whole
sample of children. The trial in Nepal did not provide evidence
of a difference in mortality between children receiving iron and
folic acid and those receiving placebo.

INTRODUCTION

RESULTS OF TWO IRON AND ZINC SUPPLE-
MENTATION TRIALS IN ZANZIBAR AND NEPAL

The data from the Zanzibar trial raised concerns about the
efficacy and safety of iron supplementation at a population lev-
el. A meeting was convened by WHO in April 2004 to critically
review the data available from both trials and to assess the pos-
sible public health implications (4). The main conclusions of that
meeting were:

The current WHO recommendations for iron supplementa-
tion of young children are based on the known physiology
of iron metabolism as well as clinical practices at the time
the recommendations were formulated, and apply to other-
wise healthy children (5,6).
Numerous efficacy trials have demonstrated that it is possi-
ble to significantly reduce the prevalence of iron deficiency
with iron supplementation or food fortification.
Caution should be exercised in altering policy on the basis
of a single set of observations, and at the present time WHO
policy with regard to prevention and treatment of iron defi-
ciency anaemia remains unchanged (7).
The findings of the trial in Zanzibar suggest that caution
should be exercised in settings where the prevalence of
malaria and other infectious diseases is high. Until the WHO
recommendations are revised it is advised that iron and fol-
ic acid supplementation be targeted to those who are anae-
mic and at risk of iron deficiency. They should receive con-
current protection from malaria and other infectious diseas-
es through prevention and effective case management.
In cases of severe undernutrition, iron supplementation
should be delivered in accordance with the WHO guide-

Iron supplementation of young children in regions where
malaria transmission is intense and infectious disease
highly prevalent
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lines, which state that supplementation be withheld until the
acute problems related to infection have been effectively
treated, and growth has resumed (8).
The findings from the Zanzibar trial should be considered
specific to iron and folic acid supplementation of young chil-
dren in regions of the world where malaria transmission is
intense and infectious disease highly prevalent. The extent
to which they may be more widely applied to recommenda-
tions in other environments is not clear. In Nepal, although
the rates of morbidity and mortality did not differ between
treatment and placebo groups, iron and folic acid supple-
mentation was associated with a lower prevalence of se-
vere and moderate anaemia.
These conclusions should not be extrapolated to fortifica-
tion or food-based approaches for delivering iron, where
the patterns of iron absorption and metabolism may be sub-
stantially different.
While iron deficiency is frequently the primary factor con-
tributing to anaemia, it is important to recognize that the
control of anaemia requires a multisectorial approach which,
through integrated interventions, addresses the various fac-
tors that play a significant role in producing anaemia in a
given community. In addition to iron deficiency, infectious
diseases such as malaria, helminth infections, other chron-
ic infections, particularly HIV/AIDS and tuberculosis, as well
as other nutritional deficiencies, are especially important. It
is necessary to take the health environment into account
when designing iron supplementation programmes as pub-
lic health measures so that the benefits can be optimized
without incurring significant risk.

Additional research and evaluation of existing programmes
are urgently needed to develop the most effective strategies for
controlling iron deficiency and anaemia in regions where ma-
laria transmission is intense and the prevalence of infection high.
They should aim at ensuring that children in these regions, es-
pecially low birth weight infants, gain the benefits of iron sup-
plementation during the first year of life without being exposed
to any adverse health risks. Research should be designed to
answer the following questions:

What is the optimal dose of an iron supplement that is both
safe and effective?
What is the optimal duration of iron supplementation?
What it is the optimal mode of iron supplement delivery?
What is the pathophysiological basis for the increase in ad-
verse events among iron sufficient children who are exposed
to malaria and infectious diseases?
Are there important interactions between iron and other
micronutrients, especially zinc?
Does iron supplementation affect the course of other po-
tentially fatal infectious disorders such as HIV/AIDS and tu-
berculosis?

WHO is currently planning to convene a consultative meeting
to review the public health implications of these trials and other
relevant studies and to formulate a detailed research agenda.
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REFERENCES

ACKNOWLEDGEMENTS

This statement was prepared by the following Departments of
the World Health Organization, Geneva, Switzerland: Child and
Adolescent Health and Development (CAH), Control of Neglect-
ed Tropical Diseases (NTD), Nutrition for Health and Develop-
ment (NHD) and Roll Back Malaria (RBM).

1. Oppenheimer S. Iron and its relation to immunity and infec-
tious diseases. Journal of Nutrition, 2001; 131: 616S- 635S

2. Sazawal S., Black R.E., Ramsan M., Chwaya H.M., Stoltz-
fus R., Dutta A., Dhingra U., Kabole I, Deb S., Othman M.K.,
Kabole F.M. Effect of routine prophylactic supplementation
with iron and folic acid on admission to hospital and mortal-
ity in preschool children in a high malaria transmission set-
ting: a community-based, randomized, placebo-controlled
trial.Lancet, 2006; 367:133-43.

3. Tielsch J.M., Khatry S., Stoltzfus R., Katz J., LeClerq S.,
Adhikan R., Mullany L.C., Shresta S., Black R.E. Effect of
routine prophylactic supplementation with iron and folic acid
on preschool child mortality in Southern Nepal: community-
based, cluster-randomised, placebo-controlled trial. Lancet,
2006; 367:144-52.

4. Report of the meeting to review results of the zinc/iron sup-
plementation trials conducted in Nepal and Tanzania - Zan-
zibar, Tanzania, 30 April - 1 May 2004. Child and Adoles-
cent Health and Development/Nutrition for Health and De-
velopment - World Health Organization
http://www.who.int/childadolescent-health/-
New_Publications/CHILD_HEALTH/
WHO_FCH_CAH_06.2.pdf

5. Stoltzfus R., Dreyfus M.L.. Guidelines for the use of iron
supplements to prevent and treat iron deficiency anemia.
Edited by INACG, WHO and UNICEF. IUNACG. Washing-
ton. 1998

6. WHO, UNICEF, UNU. Iron deficiency anemia. Assessment,
prevention and control. A guide for programme managers.
WHO/NHD/01.03. WHO. Geneva. 2003

7. WHO, UNICEF. Focusing on anemia. Towards an integrat-
ed approach for effective anemia control. Joint WHO/
UNICEF Statement. Geneva, 2004. WHO home page:
http://www.who.int/topics/anaemia/en/who_unicef-
anaemiastatement.pdf

8. WHO. Management of severe malnutrition: a manual for
physicians and other senior health workers. Geneva, 1999.


