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

Disease condition  Malaria Tuberculosis HIV  

Nutrient
(target group)

Effect (a) No. of 
studies

References (b) No. of 
studies

References (b) No. of 
studies

References (b)

Vitamin A 
(adults)

✚ 0 0 1 123
■ 0 0 5 123 – 127
▼ 0 0 0

Vitamin A 
(children)

✚ 3 22, 23, 24 1 118 1 127

■ 3 25, 26, 27 0 0
▼ 0 0 0

Vitamin A 
(pregnant/lactating)

✚ 0 0 0
■ 0 0 2 (d) 128, 129
▼ 0 0 2 (d) 130, 131

Vitamin A + zinc ✚ 0 1 119 0
■ 0 0 0
▼ 0 0 0

Zinc
(children)

✚ 1 1 1 115 0
■ 2 2, 3 0 0
▼ 0 0 0

Zinc
(pregnant/lactating)

✚ 0 0 0
■ 0 0 0
▼ 0 0 1 (d) 133

Folic acid
(children)

✚ 0 0 0
■ 2 11, 28 0 0
▼ 1 11 0 0

Folic acid
(pregnant/lactating)

✚ 1 20 0 0
■ 0 0 0
▼ 0 0 0

Folic acid + iron
(pregnant/lactating)

✚ 1 30 0 0
■ 0 0 0
▼ 0 0 0

Vitamin B6
(children)

✚ 0 0 0
■ 0 1 120 0
▼ 0 0 0

Vitamin D
(children)

✚ 0 1 121 0
■ 0 0 0
▼ 0 0 0

Vitamin C 
+ vitamin E
(adults)

✚ 0 0 1 132
■ 0 0 0
▼ 0 0 0

Iron
(adults)

✚ 0 1 116 0
■ 0 0 1 137
▼ 0 0 0

Iron
(children)

✚ 12 4 – 15 0 0
■ (c) 11 8 –18 0 0
▼ 1 13 0 0

Iron
(pregnant/lactating)

✚ 2 20, 21 0 0
■ (c) 1 21 0 0
▼ 1 19 0 0

Selenium
(adults)

✚ 0 0 3 134 – 136
■ 0 0 2 134, 135
▼ 0 0 0

Vitamin B1, B2, C 
+ iron (children)

✚ 1 29 0 0
■ 1 29 0 0

▼ 0 0 0
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Disease condition  Malaria Tuberculosis HIV  

Nutrient
(target group)

Effect (a) No. of 
studies

References (b) No. of 
studies

References (b) No. of 
studies

References (b)

Vitamin A, D, E, C, 
B1, B2, niacin + iron 
(children)

✚ 1 31 0 0
■ 1 31 0 0
▼ 0 0 0

Multivitamins 
+ minerals
(adults)

✚ 0 1 117 3 130, 147, 148
■ 0 0 1 147
▼ 0 0 1 147

Multivitamins 
+ minerals
(pregnant/lactating)

✚ 0 0 9 (d) 128, 131, 138 – 144
■ 0 0
▼ 0 0

Probiotics ✚ 0 1 122 0
■ 0 0 0
▼ 0 0 0

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

Disease condition  Helminths Cholera (e) Other diarrhea  

Nutrient Effect (a) No. of 
studies

References (b) No. of 
studies

References (b) No. of 
studies

References (b)

Vitamin A ✚ 3 32, 33, 34 1 37 7 43 – 49
■ 1 32 0 13 42, 44, 47, 49 –58
▼ 0 0 3 45, 46, 47, 59

Iron ✚ 2 35, 36 0 2 77, 80

■ 0 0 1 81
▼ 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
▼ 0 0 1 78

Folic acid ✚ 0 0 0
■ 0 0 1 79
▼ 0 0 0

Nicotinic acid ✚ 0 1 1 41
■ 0 0 0
▼ 0 0 0

Multiple 
micronutrients

✚ 0 0 0
■ 0 0 0
▼ 0 0 2 70, 77

Probiotics ✚ 0 0 23 83 – 106

■ 0 0 10 89, 104, 107 – 114
▼ 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;
■  when the study provided no statistically significant evidence for any role;
▼  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)  Conflicting 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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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.

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.

Introduction

About the tables
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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1.  Shankar AH, Genton B, Baisor M et al. The influence of zinc 
supplementation on morbidity due to Plasmodium falci-
parum: a randomized trial in preschool children in Papua 
New Guinea. Am J Trop Med Hyg 2000; 62: 663–9.
 Zinc supplementation (10 mg elemental zinc for 6 days/
week for 46 weeks) in children (6 – 60 months) living in a 
malaria-endemic area reduced morbidity due to Plasmodium 
falciparum. Zinc supplementation resulted in a 38% (95% 
CI 3–60, P = 0.037) reduction in Plasmodium falciparum 
health center-based episodes, defined as parasitemia > or = 
9200 parasites/microl with axial temperature > or = 37.5ºC 
or reported fever. Episodes accompanied by any parasitemia 
were also reduced by 38% (95% CI 5–60, P = 0.028), and 
episodes with parasitemia > or = 100,000/microl were reduced 
by 69% (95% CI 25–87, P = 0.009).

2.  Zinc Against Plasmodium Study Group. Effect of zinc 
on the treatment of Plasmodium falciparum malaria in 
children: a randomized controlled trial. Am J Clin Nutr 
2002; 76: 805–12.
 Zinc supplementation (20 mg/d for infants, 40 mg/d for older 
children) for 4 days did not appear to provide a beneficial effect 
in the treatment of acute, uncomplicated falciparum malaria 
in preschool children compared to placebo treatment.

3.  Muller O, Becher H, van Zweeden AB et al. Effect of zinc 
supplementation on malaria and other causes of morbidity 
in west African children: randomised double blind placebo 
controlled trial. Brit Med J 2001; 322: 1567.
 Zinc supplementation (12.5 mg zinc sulphate/d) for 6 days/wk 
for 6 months had no effect on morbidity from falciparum 
malaria in children living in a malaria-endemic area, but it 
does reduce morbidity associated with diarrhoea.

4.  Menendez C, Schellenberg D, Quinto L et al. The effects of 
short-term iron supplementation on iron status in infants 
in malaria-endemic areas. Am J Trop Med Hyg 2004; 71: 
434–440.
 Iron supplementation (2 mg/kg/day) between the ages of 2–6 
months improved iron status at least up to 12 months of age 
in infants exposed to Plasmodium falciparum malaria.

5.  Desai MR, Dhar R, Rosen DH et al. Daily iron supple-
mentation is more efficacious than twice weekly iron 
supplementation for the treatment of childhood anemia 
in western Kenya. J Nutr 2004; 134: 1167–1174.
 In a malaria-endemic area and after initial antimalarial 
treatment, 6 weeks of daily iron supplementation resulted 
in better hematological responses than twice weekly iron 
supplementation in the treatment of anemia in preschool 
children, regardless of whether adherence can be ensured 
(supervised vs unsupervised supplementation).

6.  Terlouw DJ, Desai MR, Wannemuehler KA et al. Relation 
between the response to iron supplementation and sickle 
cell hemoglobin phenotype in preschool children in western 
Kenya. Am J Clin Nutr 2004; 79: 466–472.

 Iron supplementation of children with mild anemia living in 
an area with widespread use of intermittent (at 4 and 8 wk) 
preventive treatment (IPT) with sulfadoxine pyrimethamine 
was efficacious compared to placebo treatment in increasing 
hemoglobin concentrations regardless of a child’s HbS. The 
benefits of iron supplementation are likely to outweigh possible 
risks associated with malaria in children with the HbAA or 
HbAS phenotype.

7.  Massaga JJ, Kitua AY, Lemnge MM et al. Effect of intermit-
tent treatment with amodiaquine on anaemia and malarial 
fevers in infants in Tanzania: a randomised placebo-con-
trolled trial. Lancet 2003; 361: 1853–1860.
 Infants aged 12–16 weeks receiving iron supplementation 
were partly protected against anemia (protective efficacy 
59.8%; 95% CI, 23.4–78.9), but not against malarial fevers 
compared to placebo treatment.

8.  Desai MR, Mei JV, Kariuki SK et al. Randomized, con-
trolled trial of daily iron supplementation and intermittent 
sulfadoxine-pyrimethamine for the treatment of mild 
childhood anemia in western Kenya. J Infect Dis 2003; 
187: 658–666.
 Supplementation with iron in anemic children, aged 2–36 
months, living in an area with intense malaria transmis-
sion resulted in a greater mean hemoglobin concentration of 
0.79 g/dL (95% CI, 0.46–1.10 g/dL) at 12 weeks, compared 
with the placebo group. Iron supplementation did not affect 
the incidence of malaria parasitemia and clinic visits.

9.  Verhoef H, West CE, Nzyuko SM et al. Intermittent admin-
istration of iron and sulfadoxine-pyrimethamine to control 
anaemia in Kenyan children: a randomised controlled trial. 
Lancet 2002; 360: 908–914.
Iron supplementation in anemic children living in areas of 
seasonal malaria transmission resulted in higher hemoglobin 
concentrations (10.7 g/L [7.1 to 14.3]) compared with the 
placebo group after 12 weeks. Survival analysis showed no 
evidence of substantially increased risk of malaria after iron 
supplementation.

10.  Berger J, Dyck JL, Galan P et al. Effect of daily iron 
supplementation on iron status, cell-mediated immunity, 
and incidence of infections in 6–36 month old Togolese 
children. Eur J Clin Nutr 2000; 54: 29–35.
 Iron supplementation (2–3 mg elemental iron per kg body 
weight) in children living in an environment where iron 
deficiency, malaria and other infections are frequent had a 
significant and positive effect on iron status of children and 
no impact on the incidence of infections, especially malaria 
compared to placebo treatment.

11. van Hensbroek MB, Morris-Jones S, Meisner S et al. Iron, 
but not folic acid, combined with effective antimalarial 
therapy promotes haematological recovery in African 
children after acute falciparum malaria. Trans R Soc Trop 
Med Hyg 1995; 89: 672–676.

Bibliography
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 Supplementation with iron improved hematological recovery 
(differences in mean hemoglobin level after one month and at 
dry season follow-up = 0.70 g/dL, P = 0.006, and 0.81 g/dL, P 
= 0.001, respectively). Iron supplementation was not associ-
ated with increased prevalence of malaria. Supplementation 
with folic acid did not improve the hematological response 
but, among children who received pyrimethamine-sulfadox-
ine (Fansidar), the treatment failure rate was significantly 
higher among those given folic acid than among those given 
placebo.

12. Schneider D, Chippaux JP, Aplogan A et al. [Evaluation 
of the impact of iron treatment. Interference of malaria]. 
Bull Soc Pathol Exot 1995; 88: 260–264.
 No significant differences were seen between placebo and iron 
supplementation in children (6 mo – 3 yr). However, children 
who received iron supplementation and who were free of 
malaria infection at the end of the trial showed improvement 
of their hematological status when compared to children 
receiving placebo and also free of malaria infection.

13. Smith AW, Hendrickse RG, Harrison C et al. The effects 
on malaria of treatment of iron-deficiency anaemia with 
oral iron in Gambian children. Ann Trop Paediatr 1989; 
9: 17–23.
Iron supplementation in children aged between 6 months 
and 5 years with iron-deficiency anemia during the rainy 
season when malaria transmission is maximal resulted in 
improved hematological and iron measurements compared 
to placebo treatment. However, fever associated with severe 
malarial parasitemia was significantly increased with iron 
supplementation.

14. Harvey PW, Heywood PF, Nesheim MC et al. The effect of 
iron therapy on malarial infection in Papua New Guinean 
schoolchildren. Am J Trop Med Hyg 1989; 40: 12–18.
Prepubescent schoolchildren in malaria endemic areas received 
either 200 mg ferrous sulfate or a placebo twice daily for 16 
weeks. Iron status was significantly improved by the treat-
ment. The treatment did not significantly affect parasite rate, 
parasite density, or levels of anti-malarial IgG. No changes in 
spleen size were observed in either group. These results sug-
gest that, in malaria endemic areas, oral treatment for iron 
deficiency can be carried out in semi-immune or immune 
schoolchildren without adverse consequences

15. Menendez C, Kahigwa E, Hirt R et al. Randomised placebo-
controlled trial of iron supplementation and malaria chemo-
prophylaxis for prevention of severe anaemia and malaria 
in Tanzanian infants. Lancet 1997; 350: 844–850.
Iron supplementation (2 mg/kg/day) in infants born in a 
hospital in a malaria-hyperendemic area was effective in 
preventing severe anemia without increasing susceptibility 
to malaria.

16. Mebrahtu T, Stoltzfus RJ, Chwaya HM et al. Low-dose daily 
iron supplementation for 12 months does not increase the 
prevalence of malarial infection or density of parasites in 
young Zanzibari children. J Nutr 2004; 134: 3037–3041.
In an environment of high malaria transmission, daily oral 
low-dose iron supplementation (10 mg/d) for 12 months in 

children 4–71 months old, did not affect the prevalence of 
malaria infection or parasite density compared to placebo 
treatment.

17. Chippaux JP, Schneider D, Aplogan A et al. [Effects of iron 
supplementation on malaria infection]. Bull Soc Pathol 
Exot 1991; 84: 54–62.
Iron supplementation in children (6 – 36 months) did not affect 
the susceptibility to malaria nor the organism’s response.

18. van den Hombergh J, Dalderop E, Smit Y. Does iron therapy 
benefit children with severe malaria-associated anaemia? 
A clinical trial with 12 weeks supplementation of oral iron 
in young children from the Turiani Division, Tanzania. J 
Trop Pediatr 1996; 42: 220–227.
Iron supplementation in children with sever malaria-associ-
ated anemia did not have any effect on the rate of parasitemia 
and on parasite density during 12 weeks of follow-up and 
did not affect hemoglobin concentrations after 12 weeks of 
treatment. This study provides no evidence to support routine 
iron supplementation to these children.

19. Menendez C, Todd J, Alonso PL et al. The response to iron 
supplementation of pregnant women with the haemoglobin 
genotype AA or AS. Trans R Soc Trop Med Hyg 1995; 89: 
289–292.
Iron supplementation in multigravid pregnant women living 
in malaria endemic areas improved iron status at 36 weeks 
of pregnancy compared to women who received placebo. This 
improvement was seen in women with the AA hemoglobin 
genotype but not in women with the AS genotype (hemoglobin 
levels at delivery were lower in the supplemented group and 
supplementation was also associated with reduced birth weights). 
Pregnant women with the hemoglobin genotype AS may not 
benefit from iron supplementation during pregnancy.

20. Fleming AF, Ghatoura GB, Harrison KA et al. The preven-
tion of anaemia in pregnancy in primigravidae in the 
guinea savanna of Nigeria. Ann Trop Med Parasitol 1986; 
80: 211–233.
Primigravida received either no treatment or antimalarials or 
antimalarials plus iron (60 mg/day), folic acid (1 mg/day) or 
iron plus folic acid. Subjects receiving antimalarials + iron had 
the highest hemoglobin at 28 weeks (although not statistically 
significant) and the lowest prevalence of anemia at 6 weeks 
after delivery. Folic acid had no significant effect on mean 
hemoglobin. Folic acid supplements abolished megaloblastosis. 
Red cell folate (RCF) concentrations were higher in subjects 
with malaria. Maternal folate supplements raised infants’ 
serum folate and RCF.

21.  Menendez C, Todd J, Alonso PL et al. The effects of iron 
supplementation during pregnancy, given by traditional 
birth attendants, on the prevalence of anaemia and malaria. 
Trans R Soc Trop Med Hyg 1994; 88: 590–593.
Iron supplementation (200 mg ferrous sulphate/day) in 
multigravid pregnant women led to a significant reduction in 
the prevalence of anemia and of iron deficiency. Iron supple-
mentation was not accompanied by increased susceptibility to 
malaria infection; there was no difference in the prevalence 
and severity of peripheral blood or placental malaria infection 
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between the 2 groups of women. The birth weight of children 
born to women who received iron prophylaxis was increased 
by an average of 56 g.

22.  Villamor E, Fataki MR, Mbise RL, Fawzi WW. Malaria 
parasitaemia in relation to HIV status and vitamin A 
supplementation among pre-school children. Trop Med 
Int Health 2003; 8: 1051–1061.
Vitamin A supplementation did not have a significant effect 
on malaria parasitemia in children, 6–60 months of age, at 
4–8 months of follow-up, overall or within levels of potential 
effect modifiers.

23.  Villamor E, Mbise R, Spiegelman D et al. Vitamin A supple-
ments ameliorate the adverse effect of HIV-1, malaria, and 
diarrheal infections on child growth. Pediatrics 2002; 109: 
E6.
Vitamin A supplementation improved growth in infants aged 6 
to 60 months who were infected with malaria (mean difference 
in weight gain between the vitamin A and placebo groups was 
747 g (95% CI 71–1423) at 12 months of follow-up).

24.  Shankar AH, Genton B, Semba RD et al. Effect of vitamin 
A supplementation on morbidity due to Plasmodium 
falciparum in young children in Papua New Guinea: a 
randomised trial. Lancet 1999; 354: 203–209.
High dose vitamin A supplementation every 3 months for 
13 months in children (6 – 60 months) living in a malaria-
endemic area reduced morbidity due to plasmodium falci-
parum compared with a placebo group.

25.  Varandas L, Julien M, Gomes A et al. A randomised, 
double-blind, placebo-controlled clinical trial of vitamin 
A in severe malaria in hospitalised Mozambican children. 
Ann. Trop Paediatr 2001; 21: 211–222.
Vitamin A supplementation given on admission to hospital 
to children (aged 6–72 months) with severe malaria resulted 
in a non-significant overall reduction in the risk of death 
compared with placebo treatment.

26.  Villamor E, Mbise R, Spiegelman D et al. Vitamin A 
supplementation and other predictors of anemia among 
children from Dar Es Salaam, Tanzania. Am J Trop Med 
Hyg 2000; 62: 590–597.
Vitamin A supplementation in children was associated with 
an overall nonsignificant reduction of 14% in the risk of 
developing severe anemia (adjusted prevalence ratio = 0.86, 
95% CI = 0.37, 1.99; P = 0.73).

27.  Binka FN, Ross DA, Morris SS et al. Vitamin A supple-
mentation and childhood malaria in northern Ghana. Am 
J Clin Nutr 1995; 61: 853–859.
No difference in malaria mortality rates (rate ratio = 1.03; 
95% CI 0.74, 1.43) or fever incidence was seen between chil-
dren supplemented with vitamin A and those given placebo 
based on reported symptoms. Malaria parasitemia rates, 
parasite densities in children with a positive blood smear, and 
rates of probable malaria illness also did not differ between 
treatment groups.

28.  Fuller NJ, Bates CJ, Hayes RJ et al. The effects of antima-
larials and folate supplements on haematological indices 
and red cell folate levels in Gambian children. Ann Trop 
Paediatr 1988; 8: 61–67.
Folate supplementation in children, aged 3 months–5 years, 
had no significant effect on hematocrit concentrations between 
study groups.

29.  Bates CJ, Powers HJ, Lamb WH et al. Effect of supplementary 
vitamins and iron on malaria indices in rural Gambian 
children. Trans R Soc Trop Med Hyg 1987; 81: 286–291.
A combined supplement of iron, thiamin, riboflavin and 
vitamin C in 5 to 14-year-old children in a malnourished 
rural community in a region of The Gambia noted for high 
prevalence of malaria during the rainy season showed no 
significant difference in malarial incidence compared with 
placebo, despite a major improvement in biochemical indi-
ces of nutrient status in the supplemented group, especially 
for riboflavin and vitamin C. Severity of episodes was also 
similar between groups.

30.  Ndyomugyenyi R, Magnussen P. Chloroquine prophylaxis, 
iron-folic acid supplementation or case management of 
malaria attacks in primigravidae in western Uganda: 
effects on maternal parasitaemia and haemoglobin levels 
and on birthweight. Trans R Soc Trop Med Hyg 2000; 94: 
413–418.
Chloroquine prophylaxis plus iron-folic acid supplementation 
significantly increased maternal hemoglobin levels during 
pregnancy  compared with case management.

31.  Ekvall H, Premji Z, Bjorkman A. Micronutrient and iron 
supplementation and effective antimalarial treatment 
synergistically improve childhood anaemia. Trop Med Int 
Health 2000; 5: 696–705.
Children aged 5 months to 3 years living in a malaria-endemic 
area received a low-dose micronutrient supplement (vitamin 
A, D, E, C, B1, B2, B6, niacin, iron) three times per week for 5 
months. Micronutrient supplementation improved childhood 
anemia but did not affect malaria incidence.

32.  Mwaniki D, Omondi B, Muniu E et al. Effects on serum 
retinol of multi-micronutrient supplementation and 
multi-helminth chemotherapy: a randomised, controlled 
trial in Kenyan school children. Eur J Clin Nutr 2002; 56: 
666–673.
Antihelminthic treatment in itself did not improve vit A 
status (this is in contrast to most other authors’ findings). 
Multimicronutrient supplementation improved vit A status 
even in absence of anti-helminthic treatment.

33.  Tanumihardjo SA, Permaesih D, Muherdiyantiningsih et 
al. Vitamin A status of Indonesian children infected with 
Ascaris lumbricoides after dosing with vitamin A supple-
ments and albendazole. J Nutr 1996; 126: 451–457.
Vitamin A supplementation was most important in improving 
the vitamin A status whereas treatment for ascariasis alone 
was not enough for improving vitamin A status.

34.  Tanumihardjo SA, Permaesih D, Muhilal. Vitamin A status 
and hemoglobin concentrations are improved in Indonesian 
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