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Table 1: Effects of micronutrients and probiotics on malaria, tuberculosis and HIV infections

Coiscasocondiion | watria | Tobercuosi | v

Nutrient Effect (a) No. of References (b) No. of References (b) No. of References (b)
(target group) studies studies studies
Vitamin A + 0 0 1 123
(adults) | 0 0 5 123 - 127
v 0 0 0
Vitamin A + 3 22,23, 24 1 118 1 127
(children) m 3 25, 26, 27 0 0
v 0 0 0
Vitamin A + 0 0 0
(pregnant/lactating) m 0 0 2 (d) 128, 129
v 0 0 2(d) 130, 131
Vitamin A + zinc + 0 1 119 0
| 0 0 0
v 0 0 0
Zinc + 1 1 1 115 0
(children) ] 2 2,3 0 0
v 0 0 0
Zinc + 0 0 0
(pregnant/lactating) m 0 0 0
v 0 0 1(d) 133
Folic acid + 0 0 0
(children) [ | 2 11, 28 0 0
v 1 11 0 0
Folic acid + 1 20 0 0
(pregnant/lactating) m 0 0 0
v 0 0 0
Folic acid + iron + 1 30 0 0
(pregnant/lactating) m 0 0 0
v 0 0 0
Vitamin B6 + 0 0 0
(children) [ 0 1 120 0
v 0 0 0
Vitamin D + 0 1 121 0
(children) [ ] 0 0 0
v 0 0 0
Vitamin C + 0 0 1 132
+ vitamin E ] 0 0 0
(adults) v 0 0 0
Iron + 0 1 116 0
(adults) | 0 0 1 137
v 0 0 0
Iron + 12 4-15 0 0
(children) 1@) 11 8-18 0 0
v 1 13 0 0
Iron + 2 20, 21 0 0
(pregnant/lactating) m (c) 1 21 0 0
v 1 19 0 0
Selenium + 0 0 3 134 - 136
(adults) | 0 0 2 134, 135
v 0 0 0
Vitamin B1, B2, C + 1 29 0 0
+ iron (children) n 1 29 0 0
v 0 0 0
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Nutrient Effect (a) No. of References (b) No. of References (b) No. of References (b)
(target group) studies studies studies
Vitamin A, D, E, C, + 1 31 0 0
B1, B2, niacin +iron m 1 31 0 0
(Children) v 0 0 0
Multivitamins + 0 1 117 3 130, 147, 148
+ minerals u 0 0 1 147
(adults) v 0 0 1 147
Multivitamins + 0 0 9 (d) 128, 131, 138 - 144
+ minerals n 0 0
(pregnant/lactating) v 0 0
Probiotics + 0 1 122 0

| 0 0 0

v 0 0 0

Table 2: Effects of micronutrients and probiotics on helminths, cholera and other diarrheal conditions

Nutrient Effect (a) No. of References (b) No. of References (b) No. of References (b)
studies studies studies
Vitamin A + 3 32,33, 34 1 37 7 43 - 49
| 1 32 0 13 42, 44, 47, 49 -58
v 0 0 3 45, 46, 47, 59
Iron + 2 35, 36 0 77,80
| 0 0 1 81
v 0 0 3 80, 81, 82
Zinc + 0 3 38, 39, 40 17 40, 55, 56, 60 - 77
| 0 1 41 8 51, 63, 65, 68, 69, 71,72, 78
v 0 0 1 78
Folic acid + 0 0 0
| 0 0 1 79
v 0 0 0
Nicotinic acid + 0 1 1 41
| 0 0 0
v 0 0 0
Multiple + 0 0 0
micronutrients ] 0 0 0
v 0 0 2 70,77
Probiotics + 0 0 23 83 - 106
| 0 0 10 89, 104, 107 - 114
v 0 0 0
Notes

(a) The effect is shown as:

# when the study provided statistically significant evidence for a positive/preventive role either in terms of being able to

improve the micronutrient status or the clinical condition of the individuals tested;
B when the study provided no statistically significant evidence for any role;
V¥ when the study provided statistically significant evidence for a negative/disease promoting role.

(b) The numbers refer to the papers listed in the bibliography. The main findings from each paper are summarized after

the bibliographic data.

(c¢) Conlflicting evidence exists on the possible role of iron supplements in the predisposition to malaria infection or the enhance-
ment of its clinical severity. A lack of effect is therefore a positive outcome for iron supplementation with regard to indices of

the disease.

(d) Although supplementation of pregnant women might have had no direct effect on the subjects own health, it might have
affected the pregnancy outcome, the nutritional status of the baby and/or mother-to-child transmission.

(e) Studies were included if the authors of the paper used “cholera” as a keyword for the publication.
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Introduction

At the UN General Assembly in September 2000 the heads of
State and Government of all 191 member states adopted the
United Nations Millennium Declaration. The Millennium
Development Goals (MDGs) derived from this declaration are
the world’s time-bound and quantified targets for addressing
extreme poverty in its many dimensions—income poverty,
hunger, disease, lack of adequate shelter, and exclusion—while
promoting gender equality, education, and environmental
sustainability. They are also basic human rights—the rights
of each person on the planet to health, education, shelter and
security.

Goal 1: Eradicate extreme poverty and hunger

Goal 2: Achieve universal primary education

Goal 3: Promote gender equality & empower women
Goal 4: Reduce child mortality

Goal 5: Improve maternal health

Goal 6: Combat HIV/AIDS, malaria & other diseases
Goal 7 : Ensure environmental sustainability

Goal 8 : Develop a global partnership for development

In September 2005—five years after adoption of the Millennium

Declaration and ten years before the Goals’ deadlines—world

leaders again met at the United Nations in New York to assess

how far their pledges have been fulfilled, and to decide on what

further steps are needed. It was reconfirmed that the elimina-
tion of malnutrition plays a central role in efforts to achieve

six of the eight Millennium Development Goals.

About the tables

Millennium Development Goal 6 pledges:

* to halt by 2015 and begin to reverse the spread of HIV/
AIDS

* to halt by 2015 and begin to reverse the incidence of malaria
and other major diseases.

Malnutrition may increase risk of HIV transmission, com-
promise antiretroviral therapy, and hasten the onset of full-
blown AIDS and premature death. It increases the chances of
tuberculosis infection, resulting in disease, and it also reduces
malaria survival rates.

In 2005, AIDS had become the leading cause of premature death
in sub-Saharan Africa and the fourth largest killer worldwide. In
the European countries of the Commonwealth of Independent
States (CIS) and parts of Asia, HIV is spreading at an alarming
rate. Though new drug treatments prolong life, there is still no
cure for AIDS, and prevention efforts must be intensified in
every region of the world if the target is to be reached.

Malaria and tuberculosis together kill nearly as many people
each year as AIDS, and represent a severe drain on national
economies. Ninety per cent of malaria deaths occur in sub-
Saharan Africa, where prevention and treatment efforts are
being scaled up. Tuberculosis is on the rise, partly as a result of
HIV/AIDS, though a new international protocol to detect and
treat the disease is showing promise (Sources: The Millennium
Development Goals Report 2005 and ‘Repositioning Nutrition
as Central to Development’, the World Bank 2006).

A tool for efficient nutrition support

This publication summarizes the evidence available regarding
the value of specific micronutrients and probiotics in in the
prevention and management of selected infectious disease
conditions, and helps those reponsible for achieving MDG6 to
choose the most efficient and cost-effective solution.

The tables presented here provide a simple matrix based on the peer reviewed scientific literature that describes the current
state of knowledge from randomized controlled trials in humans as regards the effects of micronutrients and probiotics on
malaria, tuberculosis, helminths, cholera and HIV infections. The document was compiled using the Medline scientific
journal database. MESH terms and related articles were used in addition to hand searching of bibliographies of articles.
This was not a systematic review on the topic, and key publications may have been missed due to inadequate indexing in
the database. The data are presented as simply as possible. As a result, some of the detail that is important when reviewing
the strength of evidence (in particular, issues such as study design, dosage, duration, statistical power, quality of the
publication, etc) might have been lost. Users of this document are therefore urged to refer to the original publication to

ensure that the evidence is reported accurately.

The key question that was asked when reviewing papers was “Is there a role for nutrient X to play in condition Y” The
task is often extremely complex due to the fact that many infections are both the cause and consequence of undernutrition.
In addition, it often happens that a study could find a positive effect on one outcome and no effect on another, for example
a positive effect on micronutrient status and no effect on the clinical outcome. In such cases, studies were categorized as

showing both positive and no effects.

To ensure that a wide spectrum of papers is covered, the authors kept the key question fairly broad. In cases where
there is significant agreement amongst experts, such policy statements or position papers were used to support the
published evidence. Systematic reviews and meta analyses were also utilized where possible and appropriate. —
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pylori regimens seemed to be independent of the probiotic
species used.

85.

Gaon D, Garmendia C, Murrielo NO et al. Effect of
Lactobacillus strains (L. casei and L. acidophilus strains
cerela) on bacterial overgrowth-related chronic diarrhea.
Medicina (B Aires) 2002; 62: 159-163.

This study provides evidence that L. casei and L. acidophilus
strains are effective for treatment of bacterial overgrowth-
related chronic diarrhea compared with placebo, and suggest
that probiotics must be used with continuity.
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was effective in reducing the duration of diarrhea compared
with placebo.

94.

Szajewska H, Kotowska M, Mrukowicz JZ et al. Efficacy of
Lactobacillus GG in prevention of nosocomial diarrhea in
infants. ] Pediatr 2001; 138: 361-365.

Children aged 1 to 36 months who were hospitalized for
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favourable benefit/risk ratio in favour of Antibiophilus.

96.

Vanderhoof JA, Whitney DB, Antonson DL et al. Lactobacillus
GG in the prevention of antibiotic-associated diarrhea in
children. J Pediatr 1999; 135: 564—568.

Lactobacillus casei sps. rhamnosus (Lactobacillus GG) (LGG)
(1 x 10" — 2 x 10" colony forming units per day), or compa-
rable placebo was administered to children between 6 months
and 10 years of age with antibiotic-associated diarrhea (oral
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are useful in the management of persistent diarrhea in children
and the effect is not influenced by rotavirus status.

100.

Heiser CR, Ernst JA, Barrett JT, French N et al. Probiotics,
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