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micronutrient deficiencies

« Solutions to overcome micronutrient deficiencies

» Health impact of agronomic bio-fortification
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Key messages

An estimated 2 billion people are micronutrient deficient, known as
‘hidden hunger’

Young children and women of reproductive age in developing countries
are the hardest hit.

Even mild to moderate deficiencies of micronutrients have detrimental
effects on human health and productivity.

Deficiencies of iron, zinc, vitamin A, iodine and folic acid have the biggest
health impact.

Different strategies to combat Hidden Hunger should be combined and
are all important: supplementation, fortification, biofortification and
dietary diversity

Agronomic and genetic bio-fortification can improve intakes of essential
minerals (iron, zinc, and and others) and have potential to impact
associated health outcomes. This has been demonstrated for some
micronutrients for genetic bio-fortification (breeding) not yet for
agronomic biofortification
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Micronutrient deficiencies or Hidden
Hunger
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Hidden Hunger is not the same as hunger

EACH DISH CONTAINS THE SAME CALORIES
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Global prevalence and health impact of
micronutrient deficiencies

e

Micronutrient deficiencies especially prevalent
in developing countries...

Source: Global Nutrition Report, 2014
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An estimated 2 billion people are micronutrient deficient

Vitamin A lodine Zinc deficiency  Iron deficiency anaemia (haemoglobin
deficiency deficiency ( <110g/1)
(UIC <100 pg/t) 3
Children <5 years Children <Syears Pregnant women
Serum retinol
<070 pmol/L
Global 333% 28.5% 17.3% 18.1% 19.2%
Africa 41.6% 40.0% 239% 20.2% 203%
Americas
and the 15.6% 13.7% 9.6% 12.7% 15.2%
Caribbean
Asia 335% 316% 19.4% 19.0% 198%
Europe 14.9% 44.2% 7.6% 121% 162%

Data are % (95% Cl). UIC=urine iodine concentration.

Source: Black et al,, Lancet, 2013
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Why micronutrients matter...

VITAMIN A ZINC
Vital for survival and sight + Fights diarrhea and
23% reduction in under 5 infection and promotes
mortality rates; 70% growth
reduction in childhood 6% reduction in child
blindness mortality; 27% in diarhhea
incidence in children

.
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Why micronutrients matter...

IODINE IRON

« Fundamental for the + Essential for maternal and
intelligence of the next fetal health, learning, and
generation productivity

13 point increase in 1.Q.; 20% reduction in maternal
each year 18M babies are mortality; each year

born mentally impaired 136,000 women and
because of maternal iodine children die because of iron
deficiency deficiency anaemia

.
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Why micronutrients matter...

FOLATE

« Essential for healthy
fetal development
50% reduction
severe neural tube
birth defects, such
as spina bifida; each
year 150,000 babies
are born with severe
birth defects due to
inadequate folate
intake




What causes micronutrient deficiencies?
(1) Poor diets

Germany : The Melander family of Bargteheide ~ Chad : The Aboubakar family of Breidjing Camp
Food expenditure for one week: 375.39 Euros or Food expenditure for one week: 685 CFA Francs
$520 or $1.23

Source: What the world eat.
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What causes micronutrient deficiencies?

(2) Poor infant feeding practices
« Breastfeeding important source :
of micronutrients for infants
during first 6 months of life

%)

+ From 6 to 24 months of age,
breastfeeding should be
combined with nutrient-dense
complementary foods (special
infant foods) to fill the high
micronutrient needs of the
growing child
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What causes micronutrient deficiencies?
(3) Diseases inducing either excess losses,
malabsorption or impaired utilization

Weight lass
Growth faltering

Immunity lowered
Mucosal damage

Disease:
- incidence

Inadequate dietary
intake

- severity
- duration

Appetite loss
Nutrient loss.
Malabsorption
Altered metabolism
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Solutions to overcome micronutrient
deficiencies.
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Strategies to prevent micronutrient deficiencies

Weapons to Fight Deficiency:

Commercial
Fortification

Dietary
Diversity

Biofortification

TN ez ]

Bio-fortification and agronomic bio-fortification

+ Aim: increasing nutrient content & bioavailability

— to increase concentration of certain trace minerals and
vitamins

— To increase bioavailability of micronutrients by reducing
inhibitors or by increasing enhancers of micronutrient
absorption

» Bio-fortification
— By breeding
— By genetic engineering
» Agronomic biofortification

— soil and/or foliar application of micronutrient-containing
mineral fertilizer
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+ Bio-availability:
— The amount of the nutrient
available for body functions
« Depends on:
— Amount of nutrient present
— Efficiency of digestion and transit
time

— Nutritional status of individual
— Food preparation method
Form in which the nutrient is
present
— Other nutrients/non-nutrients
present in the food
* Inhibitors and enhancers:
— Vitamin C helps in absorption of
iron
— Phytic acid inhibits absorption of
iron and zinc

— Iron and zinc compete for
absorption

Bloavallabity
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Low bioavailability from plant-based diets

Iron absorption (%)

N

o b
Rice Black Beans com wineat Fian veal

Fe absorption from different foods in Venezuela, Martinez-Torres, 1973
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Health impact of (agronomic) bio-
fortification
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Biofortified food crops have shown to have a positive
impact on nutritional and functional health outcomes.

« Vitamin A bio-fortified flesh sweet potato, maize:
~ Improved indicators of vitamin A status (b-carotene status, retinol)
~ Improved visual outcomes

« Iron bio-fortified millet, rice, beans:

— Improved indicators of iron status (Hemoglobin, serum ferritin, transferrin receptor,
iron body stores)

~ Reduced iron deficiency anemia
—~Improved cognitive performance (reaction time and attention)

+ Zinc bio-fortified rice and wheat:
- No differences in zinc status or functional outcomes
~ More studies underway

Source: De Moura et al, Advances in Nutrition, 2014 Harvest Plus

Agronomic biofortification and health: evidence
still lacking and based on modeling

y
intake

; Znin
nin processed Boaalatie
raw rice Tco n
Rice varisty

Source: Mayer et al., FAO 2011
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Dietary zinc intakes in Thai children improved after
zinc fertilizer of soil

567 Thai children, 72% with low serum zinc concentrations

Soil fertilizer treatment: 15 kg Zn/hectare

Assumed to increase zinc content of rice grains by 43%

Mean theoretical zinc intakes almost doubled, with low phytate intakes

Mean (+SD) Zn and phytate intakes and Phy:Zn molar ratios of diets of NE
Thai children pre- and post-application of Zn fertilizer to soil (mg/d).

Dietary variable  Pre-treatment Post-treatment
Zn (mg/d) 4318 8.6
Phytate (mg/d) 165 +123 165+123
Phy:Zn molar ratio 3.1 1.8

Source: http://zinc.ionainteractive.com/ZnCrops2007/ZnCrops2007/PDF/2007_zinccrops2007_gibson.pdf
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Micronutrient interventions identified as most cost-
effective to solve world’s biggest problems:

d US$75 billion.
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Modeled impact and cost-effectiveness of four zinc
fertilisation scenarios in ten countries
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Key messages

« An estimated 2 billion people are micronutrient deficient, known as
‘hidden hunger’

* Young children and women of reproductive age in developing countries
are the hardest hit.

« Even mild to moderate deficiencies of micronutrients have detrimental
effects on human health and productivity.

« Deficiencies of iron, zinc, vitamin A, iodine and folic acid have the biggest
health impact.

« Different strategies to combat Hidden Hunger should be combined and
are all important: supplementation, fortification, biofortification and
dietary diversity

« Agronomic and genetic bio-fortification can improve intakes of essential
minerals (iron, zinc, and and others) and have potential to impact
associated health outcomes. This has been demonstrated for some
micronutrients for ?enetic bio-fortification (breeding) not yet for
agronomic biofortificati

ication

THANK YOU.

SpraguePhoto.com



http://images.google.co.uk/imgres?imgurl=http://www.utdallas.edu/news/imgs/photos/copenhagen-consensus-logo-2008-05.JPG&imgrefurl=http://www.utdallas.edu/news/2008/05/21-002.php&usg=__MqbAjmebjWywZuYYQkrgtgy36V4=&h=71&w=177&sz=3&hl=en&start=46&um=1&tbnid=9EzmR3RMXUo6DM:&tbnh=41&tbnw=101&prev=/images?q=copenhagen+consensus+2008&ndsp=20&hl=en&rlz=1T4ADBF_en-GBNL298GB302&sa=N&start=40&um=1

