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The World Health Organization has produced guidelines for the
management of common illnesses in hospitals with limited
resources. This series reviews the scientific evidence behind
WHO's recommendations. The WHO guidelines, and more
reviews are available at:

http://www.who.int/child-adolescent-
health/publications/CHILD_HEALTH/PB.htm

This review addresses the question: What is the evidence that
copper supplementation for children with severe malnutrition is
beneficial?

The WHO Pocketbook of Hospital Care for Children recommends
that all severely malnourished children should receive 0.3 mg
Cu/kg/day. (Pocketbook chapter 7.4.6, page 183)

INTRODUCTION

Today, approximately 800 million people are living in areas of
significant food insecurity. Malnutrition affects all age groups
although certain populations are more vulnerable than others.
Children, especially those less than 5 years old, are among the
most susceptible. It is clear that malnutrition plays a major role
in half of the 10-11 million annual child deaths in the developing
world, and continues to be a cause and consequence of disease
and disability in the children who survive.l Several adjuvant
treatments have been proposed in the nutritional rehabilitation
of children with severe malnutrition. This review intends to
answer the question: What is the evidence that copper
supplementation for children with severe malnutrition is
beneficial?

METHODS

The first clinical search strategy employed for this review was
as follows: copper AND malnutrition. Using the clinical filters for
both “clinical trials” and “human”, 17 articles were found. » Run
Search

The same search strategy restricted to “review” articles
identified 114 articles. No articles were found when “practice
guideline” or “meta-analysis” filters were applied to this search
strategy.

» Run Search

A second search strategy was employed utilizing the following
search terms: copper AND (protein-energy malnutrition OR
kwashiorkor OR marasmus). Seventy-nine, 42, and 78 articles
were found, respectively. » Run Search
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All abstracts were read. If there was any doubt as to the
relevance of the article, the complete article was sourced.

A single randomized controlled trial (type 1b) was found and is
appraised in this review.

RESULTS

In a randomized, blinded, controlled study involving a small
number of infants receiving treatment for marasmus, Castillo-
Duran et al investigated the effect of copper supplementation
(80 micrograms per kilogram per day) on plasma copper and
ceruloplasmin levels, growth indicators, and the frequency and
severity of intercurrent infections2. Of note, the effect of copper
supplementation between intervention (13 patients) and
control (14 patients) groups may have been tempered by three
infants in the placebo group who crossed over and received
supplementation because of markedly low plasma copper levels.

Both groups had similar energy intakes; copper levels were
elevated in the supplemented group at 30 and 60 days. Weight-
for-age and weight-for-length were not significantly different
between supplemented and control groups, neither were the
number of upper respiratory infections, febrile days, and febrile
episodes per child per month. There was however a significant
difference in the incidence of lower respiratory infections
between the two groups: seven children in the placebo group
had clinical evidence of severe LRI versus one child in the
supplemented group (p<0.025).

DISCUSSION

Serum copper levels have been found to be low in children with
severe malnutrition3. Milk-based diets commonly utilized in the
nutritional rehabilitation of these children may not provide a
sufficient quantity of copper replacement. Copper is necessary
for proper function of superoxide dismutase (SOD), a cytosolic
enzyme that infers a cellular protective effect against free
oxygen radicals produced during anaerobic metabolism2. Low
SOD activity may occur in patients with copper deficiency and
therefore result in a relative immune deficiency.

SUMMARY

Copper supplementation may be beneficial for children with
severe malnutrition. However, only a single randomized clinical
trial has investigated this possibility, by measuring the effects of
copper in a population of marasmic infants. This study
suggested that copper supplementation resulted in a decreased
incidence of lower respiratory tract infections (Grade B
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evidence). Further larger scale studies would be needed to 3. Singla PN, Chand P, Kumar A, Kachhawaha JS. Serum, zinc and

confirm these findings or identify other beneficial effects of copper levels in children with protein energy malnutrition. Indian J
copper supplementation in severely malnourished children. Pediatr. 1996 Mar-Apr;63(2):199-203.
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