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HELMINTH INFECTIONS AND MICRONUTRIENTS IN SCHOOL-AGE 

CHILDREN: A SYSTEMATIC REVIEW AND META-ANALYSIS 

Non-Cochrane approach: include both experimental and 

observational studies 

 

1. Observational (cross-sectional) data 

2. RCT deworming  micronutrients 

3. RCT supplementation  helminth (re)infection 

Objective: To systematically review current evidence on 

possible associations between helminth infections and 

micronutrient status in school-age children.  

de Gier et al., Am J Clin Nutr. 2014 
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RESULTS:  HELMINTH INFECTIONS AND MICRONUTRIENTS IN SCHOOL-

AGE CHILDREN: A SYSTEMATIC REVIEW AND META-ANALYSIS 

Retinol in helminth infected and uninfected children (n=3005):  

Retinol concentration is negatively associated with helminth 

infections 
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RESULTS:  HELMINTH INFECTIONS AND MICRONUTRIENTS IN SCHOOL-

AGE CHILDREN: A SYSTEMATIC REVIEW AND META-ANALYSIS 

Effects of deworming on serum retinol (n=1421):  

 Deworming does not significantly increase retinol 

concentrations 
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CONCLUSION : HELMINTH INFECTIONS AND MICRONUTRIENTS IN SCHOOL-AGE  

CHILDREN: A SYSTEMATIC REVIEW AND META-ANALYSIS 
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 Helminth infection: 

 Associated with lower serum retinol but not ferritin status 

 

 Deworming: 

 Increases ferritin concentration but not serum retinol 

  

 Multi-micronutrient supplementation: 

 Decreases the risk of helminth (re-)infection. 

 

de Gier et al., Am J Clin Nutr. 2014 
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SPECIES-SPECIFIC ASSOCIATIONS BETWEEN SOIL-TRANSMITTED 

HELMINTHS AND MICRONUTRIENTS IN VIETNAMESE SCHOOLCHILDREN 
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-590 school children (6-9 years of age) 

-Children were randomly selected from two primary schools in 

Northern Vietnam.  

-STH infections were determined in stool. 

-Hemoglobin, ferritin, CRP, retinol and zinc were measured in blood.   

 

 

 

Definition of deficiency: 

Vitamin A deficiency : <0.70 µmol/L  

marginal vitamin A status: <1.05 µmol/L,  

zinc deficiency: plasma zinc <9.9 µmol/L, 

Iron deficiency: plasma ferritin  15 µg/L,  

anemia: hemoglobin  < 115 g/L,  

 

de Gier et al., accepted, Am J Trop Med. Hyg 
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-Trichuris and hookworm 

infected children: more often 

anemic 

 

-Trichuris-infected children:  

had zinc-deficiency less often  

 

-Ascaris-infected children:  

more often vit A deficient  
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Ascaris specific 

and intensity-

dependent 

association with 

retinol 
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MICRONUTRIENT-FORTIFIED RICE  CAN INCREASE HOOKWORM 

INFECTION RISK : A CLUSTER RANDOMIZED TRIAL 
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- A cluster randomized, placebo-controlled, double-blinded trial in 

Cambodian schoolchildren (6-15 y), 4x4 schools 

  

- 3 different types of micronutrient- fortified rice or placebo World 

Food Program (WFP)  

 

- Stool samples were analyzed by Kato Katz at baseline, 3 months 

and 7 months. 

de Gier et al., provisionally accepted, Plos one 
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RESULTS MICRONUTRIENT-FORTIFIED RICE INCREASES HOOKWORM INFECTION RISK 

IN HIGH PREVALENCE SETTINGS: A CLUSTER RANDOMIZED TRIAL 
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Only baseline uninfected children (N=1134) 
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  Hookworm infection:  baseline uninfected children (N=941)   

  Baseline 3 months 7 months crude % point risk 

difference with placebo 

(95% CI) 

aOR1 

(N=982) 

95% CI P value 

Placebo 0.0 26 (12.1%) 23 (11.9%)   1 (ref)     

UltraRice 

original 

0.0 34 (16.4%) 56 (24.6%) + 12.7% (5.3 to 19.8) 1.89 1.06 to 3.37 0.032 

UltraRice 

improved 

0.0 39 (18.8%) 41 (21.8%) + 10.0% (2.5 to 17.4) 1.91 1.12 to 3.26 0.018 

NutriRice 0.0 24 (14.9%) 28 (16.0%) + 4.1% (-2.9 to 11.4) 1.75 0.63 to 4.81 0.284 

Longitudinal effects of micronutrient fortified rice on hookworm infection risk of baseline 

uninfected (N=941) children. 

1From mixed model analysis, adjusted for sex, age (in quartiles) and baseline prevalence of 

hookworm at the school. 
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DISCUSSION: MICRONUTRIENT-FORTIFIED RICE INCREASES HOOKWORM INFECTION 

RISK IN HIGH PREVALENCE SETTINGS: A CLUSTER RANDOMIZED TRIAL 

 

 Significantly increased hookworm infection risk in children receiving MMN 
fortified rice 

 

 Meta-analysis of MMN fortification or supplementation measuring 
hookworm as outcome: 
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20 20 FALW/FEW Faculty Colloquium  June 12, 2014  

  

MORE INTESTINAL PARASITES IN HOUSEHOLDS WITH  

STUNTED CHILDREN & OVERWEIGHT/OBESE ADULTS 

Campos Ponce et al., Trans R Soc Trop Med Hyg 2013 
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THE TRIPLE BURDEN OF DISEASE: INTESTINAL PARASITES,  

UNDERNUTRITION  & OVERWEIGHT/OBESITY 

PhD: Gerardo Zavala Gomez 

Parasites, obesity, micronutrients, 

gutflora and immune response in 

mexican schoolchildren  
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• 296 school-age children (8 ± 1.5 years)  

• Rural area in Querétaro, Mexico  

 

THE TRIPLE BURDEN OF DISEASE: INTESTINAL PARASITES,  

UNDERNUTRITION  & OVERWEIGHT/OBESITY 



TITELSTIJL VAN MODEL BEWERKEN 

23 

NUTRITIONAL STATUS & INTESTINAL PARASITES 
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RESULTS: ENTAMOEBA COLI  IS ASSOCIATED WITH HIGHER 

PERCENTAGE OF  BODY FAT IN CHILDREN OF RURAL MEXICO 
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Zavala et al., accepted Pedeatric Obesity 
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