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Poor Maternal Nutrition is a Major Cause of Adverse Fetal &
r Infant Outcomes

Short Stature

BORN TOO SMALL
Small for Gestational Age (SGA)
< 10% percentile

Low Pre-Pregnancy BMI

Low Weight Gain During
Pregnancy

Micronutrient
Deficiency/Anemia

Adolescent Pregnancy

BORN TOO SOON
Infections Preterm Birth (PTB)
(248, WEIELE W, BY) < 37 weeks gestation

Lifestyle

(e.g. Tobacco, others) e
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Poor Maternal Nutritional Status Increases
Risk of Maternal Morbidities

Underweight pregnant women with COVID are at Anemia at the time of COVID diagnosis is linked to
higher risk of ICU admission (RR 6.7, 95% Cl: ICU admission (RR 6.7, 95% Cl: 1.9,23.3), critical care
1.9,23.3), critical care (RR 7.5, 95% Cl: 2.1,26.9) (RR 7.5, 95% Cl: 2.1,26.9) and pregnancy-related
and oreegnancv-related death (RR 15.8. 95% Cl: death (RR 15.8, 95% Cl:
Underweight Anemia Hb<11g/dL (at time of COVID)
|GU J‘ﬁldmiSSiUn_ i_-— U Admission - E +
Critical Care - i & Critical Care - E —
Pregnancy-Related Death - i & Pregnancy-Related Death - &
Haemorrhage- @ Haemorrhage- !
0 10 20 30 40 50 1' 5 3 4 &
Relative Risk Relative Risk
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WHO recommendations to support nutrition in pregnancy

> Daily IFA with 30 mg to 60 mg of elemental iron and 400 pg folic
d I d acid is recommended for pregnant women to prevent maternal
Iron an FO IC AC' anaemia, puerperal sepsis, low birth weight, and preterm
)\

birth. (Recommended)

MMS is recommended in the context of rigorous research.

M u It' p I e M iC ronut ri ents (Context-specific recommendation — research)

In undernourished populations, BEP is recommended for pregnant

Balanced Energy and Protein women to reduce the risk of stillbirths and small-for-gestational-

age neonates. (Context-specific recommendation)
@ Calcium
7

Counseling on Healthy Eating & Activity

\ In populations with low dietary calcium intake, daily calcium
supplementation (1.5-2.0 g) is recommended for pregnant women

to reduce the risk of pre-eclampsia.
(Context-specific recommendation)

Counselling about healthy eating and keeping physically active
during pregnancy is recommended for pregnant women to stay
healthy and to prevent excessive weight gain during pregnancy.
(Recommended)



Compare data availability for other ANC
Nutrition recommendations

MMS Keats et al. Cochrane 2019 20 (mostly LMIC) 141,840
IFA Pena-Rosas et al. Cochrane 2015 44 43,274
Calcium Buppasiri et al Cochrane 2015 23 18,587

Counseling Muktabhant et al Cochrane 2015 |49 (mostly HIC) 11,444
BEP Ota et al. Cochrane 2015 12 (mostly HIC) 6,705
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Current Nutritional Interventions
Should be Scaled Up!

In parallel, research and development can support the next generation of interventions
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New Evidence,
Data Gaps & Controversies







Types of Nutritious Food Supplements for
Pregnant and Lactating Women

Micronutrient

Balanced Fortified
High Protein Energy and Lipid Nutrient Balanced
Supplements Protein Supplements Energy and
Supplements Protein

Supplements

)K Not /WHO

Recommended Recommended

Ciulei &Smith et al, Current Developments in Nutrition, 2023



Evidence for nutritious food supplement for pregnant
& lactating women

RR 1.14 RR 0.87 RR 0.94 RR 0.94 Early neonatal Late neonatal
VS. [0.52, 2.48] (0.72t0 1.05) (0.89t00.99) (0.80to1.11) RRO0.70 RR 0.96
IFAL (0.45, 1.09) (0.14, 6.51
N=5575 N=4826 N=4823 N=5924 N=5555 N=1617
3 studies 3 studies 3 studies 3 studies 3 studies 2 studies
LNS Unavailable RR 0.92 RR0.95(0.84 RR1.15 Unavailable Unavailable
VS. (0.74t01.14) to 1.07) (0.93t01.42)
MMN1
N=2404 N=2393 N=2393
3 studies 3 studies 3 studies

1Das JK, Hoodbhoy Z, Salam RA, Bhutta AZ, Valenzuela-Rubio NG, Weise Prinzo Z, Bhutta ZA (2018). Lipid-based
nutrient supplements for maternal, birth, and infant development outcomes. Cochrane Database of Systematic
Reviews.



Framework and Specifications for the Nutritional Composition
of a Food Supplement for Pregnant and Lactating Women
(PLW) in Undernourished and Low-Income Settings

Report of an Expert Consultation held at the
Bill & Melinda Gates Foundation

September 19 & 20, 2016
Seattle, WA

BEP foods/products
ranged in calories (118-
1017 kcals),
protein (3-50 g), fat (657

Ciulei &Smith e_t al, Curreg[)J.eveIopments in Nutrition, 2023
and micronutrient content

Description of Food Supplement

Flavored milk product packaged in a 200-ml Tetrabrick carton (with cholce of

Arvon et &l 1990 407 146
flawiors)
Blackwell ot 8| 1073 Protein-calorie liquid supplement (milk-based) taken daily plus vitamins and 800 40
mimerals
Three different supplement options were offered hased on subjects’ preference:
# 0.5 pint of flavored milk drink
Campbell et al 1983 a 1 pint of fresh milk 300 146
# 75 cheddar cheese
y etal 1997 High energy groundnut biscuits (2] containing roasted groundnuts, rice flour, 1017 33
sugar and groundnut ol
Elwood et al 1981 Free tokens to purchase milk far their families
Girlja et al 1984 50 g of sesame cake, 40 g jaggery and 10 g ol 417 30
2008 72 g of 3 prenatal MM N-fortified spread consisting of 33% peanut butter, 32%
Huybreges et ol soy flour, 15% vegetable oll, 208 sugar and an MMM at 1x RDA 3716 W7
There were two Intervention groups, PUR and W-N
#  PUR group received powdered milk (an isoczloric supplemsent) . PUR:
MBMD"ET-:;;;MMF =t #  W-M group recelved a fortified formula milk (2 balanced protein-energy 5‘:‘: :fuﬁ 274
supplement); In addition, through the same program all women ’ V-M: 145
receiwed 2 kg of ice monthly
900 -
htetooff et al 1985 haonthhy WIC vouchers for supplements of milk, egg and cheese 1000* 40 - 50*
Mors ot 2l 1978 bupp!ement prowided b0 g a—f dr-lr skim milk, lffugafenrlr_hed bread and 20 g of aeE 38
vegetable cooking oil; plus, & vitamin mineral supplement
Aush et al 1580 & Supplernent: A 16-o7 beverage (high protein-energy) Supp: 470 | Supp: 40
»  Complement: A 16-0z drink [balanced energy and protein} Comp: 322 | Comp: B
Flavored carbonated dietary protein energy supplemeant (FrEnvit): containing
Wiegas et al 1982 1/3 ligquid glucose drink, chocaolate flavored skim milk powder (26 g provided 273 30

daily) along with vitamins




Evidence for nutritious food supplement for pregnant
& lactating women

Birthweight Neonatal
Death

Balanced Energy RR = 0.60, MD 41g, RR 0.79, RR 0.96, RR 0.68,
& Protein 95%Cl 0.39,0.94 95%Cl 4.66,77.3  95%Cl 0.69,0.9 95%Cl 0.80,1.16  95%Cl 0.43,1.07
Supplementation?
n = 3408, n=5385, n = 4408, n=3384, women n=3381,
12 trials, 5 RCTs 11 trials 7 trials 5 trials 5 trials

6705 women

10ta, E., Hori, H., Mori, R., Tobe-Gai, R., & Farrar, D. (2015). Antenatal dietary education and supplementation to increase energy and
protein intake. Cochrane Database of Systematic Reviews.



Five recent/ongoing BEP Trials

* Enhancing Nutrition and Antenatal Infection Treatment for
Maternal and Child Health [ENAT]),

* Nepal (Mothers and Infants Nutrition Trial [MINT]),

» Burkina Faso (Mlcronutriments pour la SAnté de la Mere et
de 'Enfant [MISAME-III]),

« Pakistan (Mumta Pregnant Women Trial [MumtaPW]), and

* India (Women and Infants Integrated Interventions for
Growth Study [WINGS]

Ciulel &Smith et al, Current Developments in Nutrition, 2023
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Who Benefits?

Use Case & Implementation Considerations for
Nutritious Food Supplements for PLW

Eligible
Population
| WHO
- o .
S Nutritious Food Supplements for All Women (where low BMI >20%) Recommended 30 Million
3
>
o
al
|
|
=
)
£
@©
o
|_
|

Christian, Smith, & Zaidi, BMJ Global Health, 2020



A.3: Calcium supplements

RECOMMENDATION A.3: In populations with low dietary calcium intake, daily calcium

supplementation (1.5-2.0 g oral elemental calcium) is recommended for pregnant women to
reduce the risk of pre-eclampsia. (Context-specific recommendation)

Remarks

* This recommendation is consistent with the 2011 WHO recommendations for prevention and treatment of
pre-eclampsia and eclampsia (57) (strong recommendation, moderate-quality evidence) and supersedes
the WHO recommendation found in the 2013 Guideline: calcium supplementation in pregnant women (38).

* Dietary counselling of pregnant women should promote adequate calcium intake through locally
available, calcium-rich foods.

* Dividing the dose of calcium may improve acceptability. The suggested scheme for calcium

supplementation is 1.5-2 g daily, with the total dose divided into three doses, preferably taken at
mealtimes.

* Negative interactions between iron and calcium supplements may occur. Therefore, the two nutrients
should preferably be administered several hours apart rather than concomitantly (38).

* Asthereis no clear evidence on the timing of initiation of calcium supplementation, stakeholders may
wish to commence supplementation at the first ANC visit, given the possibility of compliance issues.

* To reach the most vulnerable populations and ensure a timely and continuous supply of supplements,
stakeholders may wish to consider task shifting the provision of calcium supplementation in community
settings with poor access to health-care professionals (see Recommendation E.6.1, in section E: Health
systems interventions to improve the utilization and quality of ANC).



Ongoing Research for Calcium
Supplementation in Pregnancy

The Problem Study Design
* Despite WHO recommendation, it Parallel, individually randomized,
is not standard of care double-blind, non-inferiority trials in
+ Barriers to effective coverage: cost, = Bangalore, India (r?=111000) and Dar
size, regimen complexity es Salaam, Tanzania (n=11,000)
Hypothesis Study Team
A single dose (500mg) of calcium Africa Academy of Public Health;
is as effective as higher dose Harvard School of Public Health;
(1500mg)calcium in preventing Ifakara Health Institute; St. John’s

preeclampsia and preterm birth. Research Institute Bangalore



‘ ORIGINAL ARTICLE

NeW! Pa 4 l |e| tria lS in lnd ia Two Randomized Trials of Low-Dose
& Tanzania (n:ZZ OOO) fl nd Calcium Supplementation in Pregnancy
V4

Pratibha Dwarkanath, Ph.D., Alfa Muhihi, M.D., M.P.H.,
Christopher R. Sudfeld, Sc.D., Blair J. Wylie, M.D., M.P.H., Molin Wang, Ph.D.,

| OW d Ose Ca | Ci u m (5 OO m g) Nandita Perumal, Ph.D., Tinku Themas, Ph.D., Shabani M. Kinyogoli, B.Sc.,

Mohamed Bakari, M.Sc., Ryan Fernandez, M.B.L., John-Michael Raj, M.Sc.,
Ndeniria O. Swai, M.P.H., Nirmala Buggi, M.D., Rani Shobha, M.D.,

|S N O N _i nfe rl O f tO Sta N d a rd Mary M. Sando, M.D., M.P.H., Christopher P. Duggan, M.D., M.P.H.,

Honorati M. Masanja, Ph.D., Anura V. Kurpad, M.D., Ph.D.,

dOSe (1500 I I 'g) Andrea B. Pembe, M.D., Ph.D., and Wafaie W. Fawzi, M.B., B.S., Dr.P.H.

Non-inferiority
Margins (RR)

Table 2. Primary Efficacy Outcomes in the India and Tanzania Trials.* Preeclam pSia: 1.54

Preterm Birth: 1.16

Outcome India Trial Tanzania Trial
500 mg 1500 mg Relative Risk PValue for 500 mg 1500 mg Relative Risk PValue for
Calcium Calcium (95%6 Cl) Noninferiority Calcium Calcium {95% CI) MNoninferiority
Preeclampsia
Primary intention-to-treat analysis ~ 164/5497 (3.0)  196/5503 (3.6)  0.84 (0.68-1.03) <0.001 165/5503 (3.0)  150/5497 (2.7) 1.10 (0.88-1.36) <0.001
Preterm birth

Primary intention-to-treat analysis ~ 593/5195 (11.4)  665/5193 (12.8)  0.89 (0.80-0.98) <0.001 531/5109 (10.4) 493/5081 (9.7) 1.07 (0.95-1.21) 0.10
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Multiple Micronutrient Supplements

20

Trials

140,000+

Participants



Vitamin A

Vitamin D

Vitamin E

Vitamin C

Vitamin B1

Vitamin B2

Niacin

Vitamin B6

Folic acid

Vitamin B12

lIron

Folic acid

lIron

Zinc

Copper

Selenium

lodine

Clinical trials
compare
MMS vs IFA

WHO considers
UNIMAPP formulation
with 30mg of iron as
‘standard’ formulation
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Keats Cochrane Database Syst Review 2019

MMS vs IFA Summary of Findings

(Maternal)
Outcome Number of Certainty of Relative Effect
participants Evidence (Grade) RR (95% CiI)
(Studies)
Maternal mortality *(6 trials) low-certainty** RR 1.06
(0.72 to 1.54)
Maternal anemia at | *(9 trials) high-certainty RR 1.04
term evidence** (0.94 to 1.15)

* Cochrane & Guideline do not included participant numbers
** GRADE from 2020 WHO Guideline. No GRADE is given in the Cochrane Review

Keats et al. Cochrane Database Syst Review. 2019 THE GEORGE

WASHINGTON
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MMS vs IFA Summary of Findings (Infant)

Keats et al. Cochrane Database Syst Review. 2019

Outcomes Number of participants Certainty of Evidence Relative Risk
(Studies) (Grade) (95% CiI)
Preterm Births 91,425 SIVISTS) RR 0.95
(18 RCTYS) Moderate (0.90to 1.01)
Small-for-Gestational Age 57,348 SIISTS) RR 0.92
(17 RCTS) Moderate (0.88 to 0.97)
Low Birth-weight 68,801 DDDD RR 0.88
(18 RCTS) High (0.85t0 0.91)
Perinatal Mortality 63,922 CDDD RR 1.00
(15 RCTs) High (0.90to 1.11)
Stillbirths 97,927 ODDD RR 0.95
Neonatal Mortality 80,964 SPISPISPISY RR 1.00

(14 RCTSs) High (0.89 t0 1.12)




Cochrane Conclusion

“Our findings suggest a positive impact of MMN supplementation with iron
and folic acid on several birth outcomes. MMN supplementation in
pregnancy led to a reduction in babies considered LBW, and probably led
to a reduction in babies considered SGA. In addition, MMN probably
reduced preterm births. No important benefits or harms of MMN
supplementation were found for mortality outcomes (stillbirths, perinatal
and neonatal mortality). These findings may provide some basis to guide
the replacement of iron and folic acid supplements with MMN supplements
for pregnant women residing in low- and middle-income countries.”

Keats et al. Cochrane Database Syst Review. 2019
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THE LANCET
Global Health

Modifiers of the effect of maternal multiple micronutrient supplementation on
stillbirth, birth outcomes, and infant mortality: a meta-analysis of individual
patient data from 17 randomised trials in low-income and middle-income

countries
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Global collaboration to address raised by
the 2016 WHO GDG

Burkina Faso
Ghana
Guinea-Bissau
Malawi

Niger
Tanzania (2)
Zimbabwe

35
Investigators

10
subgroups

112,000
women

Mexico

Bangladesh (2)
China

India
Indonesia
Nepal (2)
Pakistan




Low Birthweight Preterm Birth SGA
Infant sex
Male — — el
Female - —— -
Gestational age at enrolment
Consiste nt <20 weeks . —— -
=20 weeks —— —— .
. Maternal adherence to regimen
B e n efl tS <385% adherence — —— -
=95% adherence —— —— —
. . Maternal age
Benefit apparent in oyers " . B
most subgroups ra0vear - - e
. arit
Larger gains for st it . . |
undernourished second: irh - - ]
Maternal underweight at enrolment
women BMI <185 kg/m’ —e . 4
No harmful effects =185 kg - - -
Maternal stature
observed Height <150 cm . . o
Height 2150 cm —— —— -
Maternal haemoglobin at enrolment
. Anaemic (haemoglobin =110 g/L) —— —— ——
Smith et al. Lancet Global Non-anaemic (haemoglobin =110 g/L) —— — —a—
Health. 2017 Maternal eclucation
None
=1 year formal education
Overall ——
| |

| I I T I | | I |
11 1.2 o6 o0oFf 08 09 1 11 12 06 07 08
Pooled relative risk with 95% Cl




Overall, MMS probably slightly reduces the risk of stillbirth, but does

not reduce mortality for the general population.
IPD results consistent with the 2019 Cochrane Review.

Stillbirth Neonatal Death
N N

Studies RR (95% Cl) Studie RR (95% Cl)

IPD?! 16 0.92(0.86t00.99) 12 0.99 (0.89 to 1.09)
Cochrane? 17 0.95(0.86t0 1.04) 14 1.00, (0.891t01.12)

! 8% Overall Null Effect

1 Smith et al. Lancet Global Health. 2017 THE GEORGE
2 Keats et al. Cochrane Database Syst Review. 2019 A NG

UNIVERSITY
WASHINGTON, DC




MMS probably reduces the risk of mortality
for female infants through the first year of
life.

This is an example of “effect modification”. In this case
pooled estimates lack meaning; stratified results are most
appropriate

Smith et al. Lancet Global Health. 2017

- Neonatal Mortality Infant Mortality

RR (95% CI) P value RR (95% CI) P value
heterogeneity heterogeneity

0.007 1.05 (0.93-1.18) 0.04

1.06 (0.95-1.17)

Male

THE GEORGE
WASHINGTON

Female 0.85 (0.75-0.96) 0.87 (0.77-0.99) UNIVERSITY
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WHO antenatgl care

Current MMS Guidelines Zeonmenialo
2020 Update

Antenatal multiple micronutrient supplements that include iron and folic acid are recommended
in the context of rigorous research'. (Context-specific recommendation - research)

* This recommendation updates and supersedes the WHQO recommendation found in the WHO ANC guideline issued in
2016 (D).

* The evidence is derived from trials using MMS containing 13 to 15 micronutrients (including iron and folic acid) and
the widely available United Nations International Multiple Micronutrient Antenatal Preparation (UNIMMAP), which
contains 15 micronutrients, including 30 mg of iron and 0.4 mg of folic acid (see Box 2).

* As the evidence was mainly derived from low- and middle-income countries, its applicability to high-income countries
or to populations not at risk of micronutrient deficiencies - for example, due to an adequate diet and food fortification
programmes - is unclear.

* Research in this context therefore includes:

- controlled clinical trials in which early pregnancy ultrasound is used to establish gestational age with certainty,? with
assessment of critical maternal and perinatal outcomes, and follow-up of infants sustained into childhood; and “ u “
- where programmes of MMS are being considered, implementation research to establish the impact of switching from
iron and folic acid supplements to MMS, including evaluation of acceptability, feasibility, sustainability, equity and
cost-effectiveness.

* Many MMS contain 30 mg or less of elemental iron and WHO recommends antenatal iron and folic acid supplements
containing 60 mg of elemental iron in populations where anaemia is a severe public health problem (a prevalence of
40% or higher) (2). Therefore, countries should consider their population magnitude and distribution of anaemia, its

nutritional determinants (i.e. iron deficiency), as well as the magnitude and distribution of the complex low birthweight

and its component parts (i.e. preterm, small for gestational age [SGA] or a combination of these) (3), when undertaking

any research in the context of this recommendation. m

Pregnant women should be supported and encouraged to receive adequate nutrition, which is best achieved through WASHINGTON

consumption of a healthy, balanced diet consistent with guidelines on healthy eating (4). UNIVERSITY

WASHINGTON, DC




WHO recommendations on antenatal
nutrition: an update on multiple
micronutrient supplements

Ozge Tuncalp @, Lisa M Rogers © . Theresa Anne Lawrie © '

Maria Barreix @ ,' Juan Pablo Pefia-Rosas © ,> Maurice Bucagu
James Neilson,” Olufemi T Oladapo ©

4

“Evidence on the effects of MMS on the component parts of low birthweight is
inconsistent and controlled clinical trials are needed in which early pregnancy
ultrasound is used to establish gestational age with certainty, to understand where
the effect on low birth weight is derived.”

“National policies in low-income and middle-income countries commonly

recommend the 60 mg dose of elemental iron,14 where the higher dose of iron may
be indicated due to a high anaemia prevalence. Therefore, more research is needed
on the effects of switching from daily IFA supplements containing a 60 mg dose of —e

elemental iron to daily MMS containing a lower dose (30 mg) of elemental iron in WASHINGTON
UNIVERSITY

WASHINGTON, DC

these settings.”




Trend towards
larger benefit with
better GA method

Consistent with
expectation that
nondifferential
measurement
error biases
estimates towards
the null

Consistent effects of MMS
regardless of GA assessment method

Method used for gestational age assessment

Owerall analyses

Subgroup analyses (three groups)

p Value (subgroup differences)

1—Uktrasound

2—Prospective date of LMP collection and
confirmation of pregnancy by urine test

J—Recall of date of LMP

Gomes et al. Maternal & child nutrition. 2023

Effect of MMS versus

IFA on LBW

RR (95% CI)

n trials

0.88 (0.856-0.91)
14 trials

0.82

0.87 (0.78-0.97)
7 tnals

0.89 (0.84-0.95)
4 trials

0.86 (0.76-0.97)
5 trials

Effect of MMS versus
IFA on preterm birth

RR (95% CI)

n trials

0.24 (0.88-1.00)
16 trials

023

090 (0.79-1.03)
7 trnals

0.92 (0.82-1.04)
4 trials

0.99 (0.99-1.04)
5 trials

Effect of MM5S
versus [FA on SGA
RR (95% Cl)

n trials

0.98 (0.86-1.00)
15 trials

0.32

0.90 (0.83-0.99)
7 trials

0.98 (0.92-1.05)
4 trials

0.93 (0.84-1.04)
4 trials

THE GEORGE

WASHINGTON
UNIVERSITY

WASHINGTON, DC



Prevalence of anemia in pregnant women, 2019
Prevalence of anemia in pfegﬂani women, measured as the percentage of pregnant women with a hemoglcbm
level less than 110 grams per liter at sea level.

Current IFA
Guidelines f
Recommend

60mg iron
where \ 4 |

anemia
>40%

No data 0% 10% 20% 30% 40% 50% 60% 70%

THE GEORGE
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Optimal Iron Dose

What do we know?
Evidence from Iron trials & MMS trials

THE GEORGE
WASHINGTON
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Indicators Section Life Stages Section UL Section
Micronutrient Included Included Included
F t # Included Pregnant or # Included Pregnant or # Included  Pregnant or
O r m OS Studies Women (%)  Lactating Studies Women (%) Lactating Studies Women (%) Lactating
. . Women (% Women (% Women (%)
t t Vitamin A 3 67% 9 80% 5 100% 40%
mlcronu rlen S Vitamin B1 (Thiamin) 7 57% 10 60% 1]
t h e re a re Ze rO ‘ntaﬂnn B2 (benﬂavm} 10 T0% 23 87% 0
—_ = = Vitamin B3 (Niacin) 2 3 B0%% 8
. Vitamin B> (Pantothenic Acid) 7 100% T1% 0
studies from o o o 4
Vitamin B7 (Biotin) 10 1 100% 0
pregnant or Viamin B9 Foate) 5 w s
. Vitamin B12 (Cobalamin) ] 47 T4%
lactating women o s o
Vitamin C 1 8 100%
Vitamin D & Calcium 33 28 300
used to select
. . Vitamin E 1 10 80%%
Vitamin K 1] 10 100%
the indicator or
Carotenoids 33 0
t t h Copper 4 6 50%
S e e u p p e r Todine 16 5 80%%
: ! 1 *Iton 12 15 B7%
limit for Nutrient ™= . ; .
Phosphorus 1 a 100% 80%
Reference Values .. : : B
Zinc 20 41 T8%
All micronutrients 233 67% 3% 336 80% 20% 102 7484 7%

Smith ER, et al. Science advances. 2021



A.2: Iron and folic acid supplements Cu rrent I FA G u | d el I n eS

A.2.1: Daily iron and folic acid supplements

RECOMMENDATION A.2.1: Daily oral iron and folic acid supplementation with 30 mg to WHO recommendations on
60 mg of elemental iron® and 400 pg (0.4mg) folic acid® is recommended for pregnant

women to prevent maternal anaemia, puerperal sepsis, low birth weight, and preterm birth.c ant?':‘atm care for a :
(Recommended) positive pregnancy experience

| S SN o

Remarks

* This recommendation supersedes the 2012 WHO Guideline: daily iron and folic acid supplementation in
pregnant women (36) and should be considered alongside Recommendation A.2.2 on intermittent iron.

* |n settings where anaemia in pregnant women is a severe public health problem (i.e. where at least 40%

of pregnant women have a blood haemoglobin [Hb] concentration < 110 g/L), a daily dose of 60 mg of
elemental iron is preferred over a lower dose.

* Inthe first and third trimesters, the Hb threshold for diagnosing anaemia is 110 g/L; in the second
trimester, the threshold is 105 g/L (50).

* |f a woman is diagnosed with anaemia during pregnancy, her daily elemental iron should be increased
to 120 mg until her Hb concentration rises to normal (Hb 110 g/L or higher) (34, 51). Thereafter, she can
resume the standard daily antenatal iron dose to prevent recurrence of anaemia.

» Effective communication with pregnant women about diet and healthy eating - including providing
information about food sources of vitamins and minerals, and dietary diversity - is an integral part of
preventing anaemia and providing quality ANC.

» Effective communication strategies are vital for improving the acceptability of, and adherence to,
supplementation schemes.

Stakeholders may need to consider ways of reminding pregnant women to take their supplements and of —
assisting them to manage associated side-effects. VHE GEORGE

WASHINGTON
UNIVERSITY

WASHINGTON, DC




(Q[ Cochrane
s Library

Cochrane Database of Systematic Reviews

Daily oral iron supplementation during pregnancy (Review)

Pefa-Rosas JP, De-Regil LM, Garcia-Casal MN, Dowswell T

44 trials including 43,274 infants

THE GEORGE

WASHINGTON
UNIVERSITY

WASHINGTON, DC




Iron vs Placebo Summary of Finding
(Maternal)

Number of Certainty of Relative
Outcomes participants Evidence Effect
(Studies) (GRADE) (95% ClI)
Maternal anaemia at term (Hb <110 g/L) 2,199 OO0 RR 0.30
(14 RCTsS) low 1.2 (0.19 to 0.46)
Maternal iron deficiency at term (as defined by as defined trialists) 1,256 OO RR 0.43
(7 RCTs) low 23 (0.27 to 0.66)
Maternal severe anaemia at any time during second and third 2,125 SO0 RR 0.22
trimester (Hb <70 g/L) (9 RCTs) very low 367 | (0.01 to 3.20)
Maternal death 12,560 DOOO RR 0.33
(2 RCTs) very low 45 (0.01 to 8.19)
Infection during pregnancy (including urinary tract infections) 727 OO0 RR 1.21
(1 RCT) low 5 (0.33 t0 4.46)

, i THE GEORGE
Pena-Rosas et al. Cochrane Database Syst Review. 2015 A€ Ml

UNIVERSITY

WASHINGTON, DC



lIron vs Placebo
(Infant)

Outcomes

Low birthweight (<2500 g)

Birthweight (g)
Preterm birth (<37 weeks of gestation)
Neonatal death (<28 days)

Congenital anomalies

Summary of Finding

Number of
participants
(Studies)

17,613
(11 RCTSs)

18,590
(15 RCTs)

19,286
(13 RCTs)

16,603
(4 RCTs)

14,636
(4 RCTS)

Pena-Rosas et al. Cochrane Database Syst Review. 2015

Certainty of

' 0
Evidence (Grade) Relative Effect (95% CI)

DPOO RR 0.84

low 1.2 (069 to 103)

COPO Mean Difference +23.75
moderate 1 (-3.02 to 50.51)

SOPO RR 0.93
moderate 1 (0.84 to 1.03)

SBeO RR 0.91

low 1.2 (0.71 to 1.18)

SBeO RR 0.88

low 1.2 (0.58 to 1.33)

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC




lron vs Placebo
Cochrane Review Conclusions

“Supplementation reduces the risk of maternal anaemia and iron
deficiency in pregnancy but the positive effect on other maternal and
infant outcomes is less clear. Implementation of iron supplementation
recommendations may produce heterogeneous results depending on
the populations' background risk for low birthweight and anaemia, as

well as the level of adherence to the intervention.”

Pena-Rosas et al. Cochrane Database Syst Review. 2015 THE GEORGE
WASHINGTON

UNIVERSITY
WASHINGTON, DC




Compare effect size & data availability for
other ANC Nutrition recommendations

IFA vs
Placebo

MMS vs
IFA

Calcium

BEP

Counseling

11 trials; 17,613 infants
RR: 0.84 (95% CI: 0.69-1.03)

low-certainty evidence

16 trials; 68,801 infants
RR: 0.88 (95% CI: 0.86-0.91)

high-certainty evidence

6 trials, 14,162 infants
RR: 0.93 (95% CI: 0.81-1.07)

moderate-certainty evidence

Not available

Very uncertain

13 trials; 19,296 infants
RR: 0.93 (95% CI: 0.84-1.03)

moderate-certainty evidence

Not available

18 trials; 91,425 infants 15 trials; 57,348 infants
RR: 0.95 (95% CI: 0.90 to 1.01) | RR: 0.98 (95% CI:0.96, 1.00)
moderate-certainty evidence moderate-certainty evidence

13 trials, 16,139 infants
RR: 0.86 (95% CI: 0.70-1.05) Not available

low-certainty evidence

5 trials, 3,384 infants; 7 trials, 4408 infants;
RR: 0.96 (95% CI: 0.80-1.16) RR:0.79 (95% CI: 0.69-0.90)
moderate-certainty evidence moderate-certainty evidence

16 trials, 5,923 infants;
RR: 0.91 (95% Cl: 0.68-1.22)  Very uncertain

low-certainty evidence

GDG decision-making generally
based on birth outcomes




Iron Dose Response Evidence

THE GEORGE
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4 Possible dose- N

Iron vs Placebo Dose Response | iesponse relationship
Cochrane Review of RCTs1 but not enough data
for definitive
lusion.
Maternal Anemia at Term?* - conciusion /
Low Dose (<30 mQ) 3 trials
2,199 women ®

0.49 [0.24,1.03]

Moderate Dose (31-59 mg) | 1 trial
590 women @)
0.21 [0.06,0.73]

High Dose (>60 mq) 10 trials
1,540 women
0.25[0.14,0.45] 0 0.5

Relative Risk

1. Pena-Rosas et al. Cochrane Database Syst Review. 2015 —_—
THE GEORGE

* At > 37 weeks gestation WASHINGTON

UNIVERSITY
WASHINGTON, DC




lron Dose on Anocemio (upto_66 mg/doy) (from Greenland)
Relative Risk
1.0

Iron Dose Response
Meta-Regression? '

Risk of anemia
reduced by 12%
for every 10
mg/day increase in
supplementation

0.7

Higher iron dose may be linked to
lower risk of maternal anemia at 3rd trimester*

0.5 -

or delivery

An exposure-response analysist of "
randomized trials of iron supplementation =
iIndicated that for every 10 mg increase in N

Relative Risk of 3@ Trimester Anemia

iIron dose/day (up to 66 mg/day), the
relative risk of maternal anemia was 0.88 o]
(95% CI: 0.84 to 0.92).

o‘i- I I I T I I
] 10 20 30 40 50 80 70

Dose (mg/day)

1. Haider et al. BMJ. 2013 THE GEORGE

* At >27 weeks gestation WASHINGTON

UNIVERSITY
WASHINGTON, DC




Iron Dose vs Placebo Dose Response

Cochrane Review of RCTsl No significant difference on birth
outcomes, but insufficient data
Birthweight Low Birthweight Preterm SGA
Low Dose (<30 mQ) 7 trials 5 trials 6 trials Not
13,729 infants 12,858 infants 13,649 infants reported

Moderate Dose
(31-59 mq)

High Dose (>60 mq)

1. Pena-Rosas et al. Cochrane Database Syst Review. 2015

33.94 g [-13.42,81.29]

1 trial
727 infants
10.0 g [-51.92,71.92]

8 trials
4,134 infants

19.18 g [-26.63,64.99]

RR: 0.70 [0.38,1.32]

1 trial
727 infants
RR: 1.21 [0.57,2.54]

5 trials
4,028 infants
RR: 0.82[0.72,0.94]

RR: 0.89 [0.76,1.05]

1 trial
727 infants
RR: 1.26 [0.62,2.56]

6 trials
4 910 infants
RR: 0.95[0.81,1.12]

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC



Iron Dose Effects on Birthweight

Meta-Regression?

A meta-analysis dose-response
analysist also suggests an inverted U-
shaped relationship between iron dose
and birthweight; iron doses above 45

mg/day appear to negatively affect
birthweight

1. Haider et al. BMJ. 2013

Birth wedght

3400

3200

Iron dose up to 66 mg/day and mean birth weight

B R R I ——==———

—4 —_
2

0

Diovse (1 mgiday

40

Haider, et al BMJ 2013

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC




lIron Dose Summary of Findings
Cochrane Review!

Neonatal Mortality

Low Dose (<30 mqQ) 1 trial
11,832 infants
RR: 1.10[0.67,1.82]

Moderate Dose (31-59 mg) 1 trial
727 infants
RR: 0.48 [0.12,1.91]

High Dose (>60 mq) 2 trials
4,044 infants
RR: 0.88 [0.65,1.19]

1. Pena-Rosas et al. Cochrane Database Syst Review. 2015

Unable to conclude if
iron dose impacts
neonatal mortality

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC



Data from Iron vs. Placebo trials suggests
that the relationship between iron dose and
maternal hemoglobin--compared to iron
dose and other outcomes like birthweight or
side effects--may be different.

THE GEORGE
WASHINGTON
UNIVERSITY




MMS trials have varied iron in both MMS
and IFA arms

Iron Dose In Trials :
How to consider

e 10 trials used the same iron dose In dose subgroups
MMS and IFA arms
o MMS-30 vs IFA-30 RCTs tell us the causal
o MMS-60 vs IFA-60 effect of whatever thing is
e 9 trials used lower dose iron in the MMS different between the
arm compared to IFA Intervention & control group.

o MMS-15/30 vs IFA-60

THE GEORGE

WASHINGTON
UNIVERSITY

WASHINGTON, DC




Vitamin A

Vitamin D

Vitamin E

Vitamin C

Vitamin B1

Vitamin B2

Niacin

Vitamin B6

Folic acid

lIron

Folic acid

lIron

Copper

Selenium

lodine

Since the iron and folic acid
doses are THE SAME in both
arms - the results of this trial
tells the effect of adding 13
additional micronutrients

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC




Vitamin A

Vitamin D

Vitamin E

Vitamin C

Vitamin B1

Vitamin B2

Niacin

Vitamin B6

Vitamin B12

Zinc

Copper

Selenium

lodine

Since only the folic acid
doses are THE SAME in both
arms - the results of this trial
tells the effect of adding 13
additional micronutrients
AND also less 30 mg of iron.

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC




Cochrane MMS iron dose analysis Sochrane suggests

that for birth

on birth outcomes outcomes there is no
clear trend by iron
] dose
: : ow
Birthweight Birthweight Preterm SGA

MMS-30 vs IFA-60 6 trials 7 trials
RR: 1.05 (0.94,1.17) RR: 0.89 (0.81, 0.97)

MMS-15-20 vs IFA-60 3 trials 2 trials
RR 0.90 (0.64, 1.27) RR: 0.91 (0.75, 1.09)

Not available Not available
MMS-60 vs IFA-60 5 trials 5 trials

RR: 0.96 (0.88, 1.05) RR: 0.88 (0.72, 1.08)

MMS-30 vs IFA-30 5 trials 3 trials
RR 0.92 (0.84, 1.02) RR: 0.98 (0.96, 1.00)

Keats et al. Cochrane Database Syst Review. 2019

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC




2020 WHO Guidelines Neonatal Mortality
regardless of Fe dose in either supplement.

MMS Technical Advisory Group
Updated Analysis

The MMS Technical Advisory Group reanalysed the
data presented in therein using four comparison
groups according to iron dose ®

1. 60 mg MMS v. 60 mg IFA
- Two trials ®
- RR:1.29, 95% CI: 0.90 to 1.85

1. 30 mg MMS v. 30 mg IFA ®
- Four trials
-  RR:0.95, 95% CI: 0.87 to 1.04

1. 30 mg MMS v. 60 mg IFA ®
- Seven trials 0 05 . L5 .
- RR:1.12,95% CI: 0.83 to 1.50 ' _ _ '

1. 20 mg MMS v. 60 mg IFA Relative Risk

- Two trials

- RR:0.67,95% CI: 0.32to 1.41

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC



Limited data to inform MMS Iron Dose
analysis for maternal anemia outcome

Table 4. Summary of results: subgroup analyses for maternal hemoglobin

Random effects model

Effect of MMS versus IFA on Pvalue
hemoglobin (third f (subgroup
trimester), g/L comparisons Mean difference (95% CI) differences) Included studies
Subgroup analysis by iron dose
MMS 60 mg iron versus IFA 3 —0.68 (—3.56, 2.20) 0.78 12,19, 28
60 mg iron
MMS 30 mg iron versus IFA 4 0.14 (—0.71, 0.99) 20, 22, 27, 30
30 mg iron
MMS 30 mg iron versus IFA 4 —0.26 (—1.41, 0.89) 21, 23, 30, 40
60 mg iron

Gomes et al. Ann. N.Y. Acad. Sci. 2022

THE GEORGE

WASHINGTON
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WASHINGTON, DC




No evidence of harm from addition of MMS alone Suggestion from low-

iron-dose MMS vs
high-iron-dose IFA

Supplementiyl Table 7. Effect of MMS on stillbirth. mortality. and birth outcomes stratified by iron

dose provided\in the MMS hrm as compared to the IFA comparison arm Lilels: Wigluel e
_ ; — may be better for
Trials using same dose iron in Trials using lower dose iron in p-value ST GUEETEs
o » MMS arm as comared to TFA  for heterogeneity '
MMS and IFA control arms contral arm s e
- Relative nisk N Relatwve nisk
N (95% CT) (95% CI)

Stillbarth 7 0.90 (0.83-0.97) g 1.08 (0.90-1.30) 0.07
Early neonatal mortality 6 0.95(0.97-1.04) 7 1.24 (0.96-1.60) 0.06
Neonatal mortality 4 0.96 (0.88-1.04) 7 1.16 (0.92-1.45) 0.12
Six month mortality 3 0.92 (0.84-1.00) 5 1.14(0.85-1.52) 0.17
Infant mortality 2 0.96 (0.87-1.05) 5 1.15 (0.89-1.49) 0.19

oW DI tWerghr (—2 3 0 88 (0.85-090) g 0.85(0.77-0.95) 062
Very low buthweight 8 0.77 (0.70-0.84) 8 0.94 (0.70-1.26) 0.18
Very preterm birth 7 0.85 (0.77-0.95) 6 0.97 (0.74-1.25) 0.39
Preterm birth 3 092 (0 89-0 96) 7 097 (0 88-1 0K) 030
SGA Oken 8 0.98 (0.96-1.00) 7 0.90 (0.85-0.96) 0.01
SGA Intergrowth 8 0.94 (0.91-0.96) 7 0.92 (0.85-1.00) 0.64
LGA QOken 7 1.05(0.95-1.17) 5 1.02(0.80-1.30) 0.82
LGA Intergrowth 7 1.10(1.02-1.18) 6 1.21 (1.06-1.40) 0.20

! Number of studies included in subgroup analysis

* Christian 2003, Friis 2004, Gupta 2007, Fawzi 2007, Fawzi 1998, Ramakrishnan 2003, SUMMIT 2008, West 2014
7 Ashom 2015, Adu-Afarwuah 2015, Bhutta 2009, Kaestel 2005, Osrin 2005, Roberfroid 2008. Zagre 2007, Zeng 2008

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC



Ongoing work to identify
optimal iron dose for MMS

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC




MMS-MAP Tanzania Trial

Three Arm Superiority Trial

experimental treatment

7

MMS - 60 mg Iron

\

MMS - 45 mg Iron

control treatment

VS MMS - 30 mg Iron

Launching soon! Individually randomized, quadruple
blinded superiority trial of daily antenatal MMS in Dar es
Salaam, Tanzania (n=6381 pregnant women)

Is MMS with
higher iron better
than MMS
unimapp?

Primary Endpoint
Moderate or Severe Anemia
(<10g/dL) at 32 weeks

THE GEORGE
WASHINGTON

UNIVERSITY
WASHINGTON, DC




MMS Acceptability Cross-over Trial

We propose an acceptability trial using mixed
methods to identify barriers and enablers of
adherence, and assess side effects, for MMS
with 30, 45, and 60 mg iron among women
accessing standard of care counseling during
ANC.

Each woman will receive 1-month supply of
each MMS iron dose.

N~200

Randomization Pattern

Month1 | Month2 | Month 3
30mg 45mg 60mg
30mg 60mg 45mg
45mg 60mg 30mg
45mg 30mg 60mg
60mg 30mg 45mg
60mg 45mg 40mg

The order in which women receive these
supplements will be randomized. Given
three regimens, there are six different
randomization patterns.
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Thank you!

Let's chat!

Email me at EmilySmith@gwu.edu

THE GEORGE
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Compare effect size & data availability for
other ANC Nutrition recommendations

Low Birthweight <25009g

Birthweight <2000g

Larger benefits at the
extreme end of the
birthweight tail (most
vulnerable)

RR: 0.88 (95% CI: 0.86-0.91)
high-certainty evidence

IFA 11 trials; 17,613 infants
RR: 0.84 (95% CI: 0.69-1.03) Not Reported
low-certainty evidence

MMS vs IFA 16 trials; 68,801 infants 16 trials,

RR 0.78 (95% CI: 0.72-0.85)
no grade (IPD)

THE GEORGE
WASHINGTON

UNIVERSITY
WASHINGTON, DC



Preterm vs very preterm (or LBW vs
LBW <2000g) suggests important
biological effect on the lower tail of
the distribution

Nutritional interventions may “pull up” the
lower end of the birthweight and gestational
age distribution.

The mean can stay the same, but we avoid
the extreme outcomes.

THE GEORGE
WASHINGTON

UNIVERSITY
WASHINGTON, DC



Supplemental Table 1. Nutnient composition of control and mtervention group by study

Control MMS
Croup Intervention Group
o0 “oh —
g £ — g

=L s . 3 5 2 :

2 2|z 2 ¥ - 2 @ 2 2 Z 2?2 E E 5 = I ?.,

= 21 = E = & E = = § I o« =2 & § £ E 3

= e 1 &£ < o [ U m m = M@ = 3 S 2 2 w2 =

. Smg |... Smg A:5000IU - e -
Fawz 1998 120 folate 120 folate B0 30 500 14 20 100 25 50 - - - -
Christian 2003 60 400 | 60 400 1000 10 meg 10 100 1.6 18 20 22 26 - 2 - - 6y @
Ramalkrshnan 2003 | 60 215 60 215 215010 3090 57310 665 093 187 155 194 2.04 129 - - - b
Friis 2004 3000 10 mecg 10 80 1.5 16 17 22 4 15 12 65 - - e
Faw=z 2007 60 250 60 250 - 25 me 30 500 - - 100 - 50 - - -
CGupta 2007 60 500 § 60 500 2500 10T lmg 7.5 50 1.5 1 - - 1 15 2 - - - d
Kaeste] 2005 60 100 130 A 400 ACR00 A200  ACI0 ATO Al4 Al4 AGLR A19  A26  AlS A2 A65 A-15( o
T ) B:800 B:1600 BA4A0Dd B:20 B:140 B28 B28 B35 B38 BaA2 B30 B4 B:130 B:300

Osmn 2005 60 400 §130 400 200 Smcg 10 70 14 14 18 19 26 15 2 65 150, - -
Zagre 2007 60 400 § 30 400 200 200 10 70 14 14 18 19 2.6 15 2 65 150, - -
Roberfroid 2008 60 400 §30 400 200 200 10 70 14 14 18 19 2.6 15 2 65 150, - -
Shankar 2008 30 400 §130 400 200 200 10 70 14 14 18 19 26 15 2 65 1500 - -
Zeng 2008 60 400 §130 400 200 200 10 70 14 14 18 19 26 15 2 65 150, - -
Bhutta 2009 60 400 § 30 400 200 200 10 70 14 14 18 19 2.6 15 2 65 150, - -
Persson 2012 g ?S 400 §30 400 8200 200 10 70 14 14 18 19 2.6 15 2 63 150, - -
West 2014 27 600 | 27 600 200 200 10 70 14 14 18 19 26 15 2 65 150 - -
Ashom 2015 60 400 | 20 400 200 400 20 100 28 28 36 38 5.2 30 4 130 250 45 -
Adu-Afarauah2015] 60 400 § 20 400 200 400 20 100 2.8 28 36 38 5.2 30 4 130 250 45 -

* magnesium 100 mg
® magnesium 252 mg

Fbeta carotene 3.5 mg THE GEORGE
dyitamin D 200IU. vitamin E 7.5mg calcium patothenate Smg, ferrous fumarate 10mg, folic acid 0.15 mg nicotinamide 20mg biotin 30 mcg. potassium iodide 0.15mg WASHIEJG'?ON

manganese sulfate 2.5 mg calcium 162 mg. phosphorus 125 mg, potassium 40 mg, chloride 36.3mg chromium 25mcg molybdenum, 25 meg sodium selenate 30 mcg nickel 5 UNIVERSITY
ug, silicon dioxide 2 mg, vanadium 10 mcg boron 150mcg
® pantothenic acid 7Tmg manganese 2.6mg

WASHINGTON, DC




IPD1
Cochrane?

Overall, MMS reduces the risk of low birthweight, and

probably reduces the risk of preterm birth, SGA.
IPD results consistent with the 2019 Cochrane Review.

Low Birthweight Preterm Birth SGA

N RR (95% CI) N RR (95% CI) N RR (95% CI)
Studies Studies Studies

17 0.86(0.81100.92) 16 0.93(0.87t00.98) 16 0.97 (0.96 to 0.99)
18 0.88(0.85t00.91) 18 0.95(0.90t01.01) 17 0.92 (0.88to 0.97)

1 Smith et al. Lancet Global Health. 2017

%

2 Keats et al. Cochrane Database Syst Review. 2019




Nondifferential measurement error

HOW many trlals Used UltraSOUHd’) biases estimates towards the null

Study

Ashorn 2010

Bhutta 2009a

Dewey 2009

Moore 2009

Osrin 2005

Roberfroid 2008

Tofail 2008

Relative Effect
(95% CI)

RR 0.81
(0.52 to 1.26)

RR 1.07
(0.82 to 1.40)

RR 0.65
(0.37 to 1.14)

RR 0.67
(0.15 to 2.93)

RR 0.87
(0.60 to 1.26)

RR 1.06
(0.80 to 1.40)

RR 0.77
(0.59 to 0.99)

Method used to
assess Gestational
Age?
Ultrasound
Ultrasound
Ultrasound
Ultrasound
Ultrasound

Ultrasound

Ultrasound & urine test

Gomes et al. Maternal & child nutrition. 2023

Study

Chrisitan 2003
Fawzi 2007
Friis 2004
Kaestel 2005
Lui 2013
Ramakrishnan

2003

SUMMIT 2008

Sunawang 2009

West 2014

Zagre 2007

Zeng 2008

Relative Effect (95% CI)

RR 0.87
(0.73 to 1.04)

RR 1.01
(0.91t0 1.12)

RR 0.79
(0.55 to 1.13)

RR 1.04
(0.77 to 1.41)

RR 0.91
(0.78 to 1.06)

RR 1.14
(0.65 to 2.01)

RR 1.00
(0.96 to 1.04)

RR 1.08
(0.89 to 1.31)

RR 0.85
(0.80 to 0.90)

RR 1.03
(0.91 0 1.15)

RR 1.06
(0.76 to 1.49)

Method used to assess Gestational Age?

Date of last menstruation & week of pregnancy tests

Date of last menstruation

Date of last menstruation or fundal height

Date of last menstruation

Date of last menstruation- collected prospectively

Date of last menstruation & pregnancy surveillance

Date of last menstruation

Date of last menstruation

Date of last menstruation & pregnancy surveillance with urine

tests

Date of last menstruation & urine tests

Date of last menstruation & pregnancy surveillance with urine
tests




Compare effect size & data availability for
other ANC Nutrition recommendations [ agersencisatne

extreme end of the
gestational age talil
(most vulnerable)

IFA vs 13 trials; 19,296 infants 5 trials, 3,749 infants “is recommended for pregnant women to
Placebo RR:0.93 (95% CI:0.84-1.03) RR: 0.51 (95% CI: 0.29-0.91) prevent maternal anaemia, puerperal
moderate-certainty evidence high-certainty evidence sepsis, low birth weight, and preterm birth”
MMS vs 4 trials, 37,701 infants
: . RR: 0.81 % CI: 0.71-0.
IFA 18 trials; 91,425 infants no gra(t)je8(co$:?1r5anoe)c 0 D) “The evidence suggests that MMS probably
RR: 0.95 (95% CI: 0.90-1.01) make little or no difference to preterm birth
moderate-certainty evidence 14 trials compared with IFA supplements”

RR: 0.87 (95% 0.79-0.95)
no grade (IPD)

THE GEORGE
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Molecular Methods for Maternal Nutrition
(MMAMN)

Project Objectives

#1 Enhance our understanding of vitamin B12 bioavailability

during pregnancy in people with sufficient and insufficient B12 Dose 2.6 ug 10 ug 50 ug
baseline B12 status; ps ° o ®
#2 |dentify priority dose regimens of vitamin B12 in Sufficient 1X dally & w & )
pregnancy for investigation in later phase clinical trials and Baseline
#3 Identify novel biomarkers of vitamin B12 intake B12 Status 2x daily _ _ .v
appropriate for pregnancy.

1% dail R a 4 4

Low X daily & ” &
Partner organizations Baseline
1. GWSPH Department of Global Health B S [ =]
2. GWSPH Exercise & Nutrition Sciences 12 Status 2X da||y - - Y
3. GWSPH Biostatistics & Computational
Biology

4. GWMFA
5. Penn State University
6. Baylor College of Medicine
7. University of Maryland School of Pharmacy ; Y | : s ¥ ‘ ¥ : : : s
8. Ifakara Health Institute ' ] | ; ' =1 i lg’s
9. Muhimbili University of Health & Allied ! ’ C ‘ Ty

Sciences
WASHINGTON, DC



