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Principal Investigator of research protocol # 2002-071 _
Public Health Sciences Division (I"HSD) : S

Chairman

.“. ' ) : /I / -
ARt
Research Revww Comimittee (RRf) Y /Q/__/ &Gﬂ/

Apgproval of the proposal for an addendum to research pretocol # 2002-031

Thank veu for your memo dated 17 May 2006 and the modilied version of the proposal for
an addendum to your research protocol # 2002-031 titled “Combined interventinns fo

" promote maternal and infant bealth: Effects over a pregnancy cycle and on children 9-24

meonths”, Upon satisfactory addressing of the issues raised by the Committee on your
proposal in its meeting held on May 4, 2006, approval of the preposal for an addendurm to
your above-mentioned research protocol is hereby accorded. '

Other terms and conditions [or implementation of yanr research protesol as contained ini
my memo dated 22 November 2002 arcrndmg initial approval of the research protocol
shall, however, remain unchaug,(,d

Thank you once again. .

Copy: Director, PHSD
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To:

International Centre for Diarrhoeal Disease Research, Bangladesh

CENTRE FOR HEALTH AND POPU LATION RESEARCH.
Mail : ICDDR,B, GPO Box 128, Dhaka-1000, Bangladesh

Phone : 880-2-8811751-60, Telex : 642486, 1ICDD Bl .

Fax :380-2-88231186, 8812530, 8811568, 8826050, 98836357, 8811686, 88i25:29
Cable : Cholera Dhaka : : :

Chairperson, RRC , . 17 May 2006
ICDDR,B

Through: Wir&ctor, PHSD wg(‘ ,;’J i [,

From: Dr Shams El Arifeen ¢
Pl: Research Protocol #2002-031 an
Head, Child Health Unit, PHSD
Subject: Research Protocol # 2002-031 “Combined interventions to promote maternal

and infant health: Effects over a pregnancy cycle and on children 0-24 months”

Thank you for your.review of the Addendum of the above protocol and for your comments.
Responses to specific comments are given below:

1.

-As advised, we have now provided the preliminary

Though the addendum proposal is based upon p're"limina':ry findings, providing those
findings would enable to assess the strength of association.

ndings:in‘attablein the

Addendum( P9 18a),

Expressions of which cytokines would be sought from the placental tissues ? -

- In the 1% (index) pregnancy, we have tooked at both pro-inflammatory as well asil-H1
and§TH2-types OficytoKings. It appears that only pro-inflammatory and Th1 type of
cytokings ara-detectable®in placental tissue by immunostaining. Therefore, we would
continue to study the same cytokines in the next pregnancy, namelyﬂl’{. H-%a, I (pro-
inflammatory) and{ENF (TH1)( Py 182),

Budgetary provisions have not been attached to the addendum proposal, though
additional costs would be involved. _

-Budgetihas now been provided.

Bangla version of the consent form should be submitted for review by the committee.

o T T T ey Prrmeme g ey
-Bangla.version of the consent form has been |r;|c|u_‘gd§. ‘

We have added the necessary changes as advised by the cohimittee and hope that the
protoco! after the suggested madifications is acceptable in its present form.

Thank you.
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@ REQUEST FOR ADDENDUM TO/MO__DIFICATION
CHEv ' OFAPPROVED RESEARCH PROTOCOL

PART-1I: Research Protocol Information

Research protocol number: 2002-031
Title: Combined Interventions to Promote Maternal and Infant Health: Effects Over a Pregnancy
Cycle and on Children 0-24 Months

Principal Investigator: Dr. Shams El Arifeen  Division: Public Health Sciences Division
Date of approval: RRC 03-11-2002  ERC 20-11-2002 AEEC X
Have the protocol activities been started? [ No X Yes Date of starting:

. If yes, current status of implementation of the research protocol
{check all boxes that are applicable):

[[IContinuing enrolment of the study participants

Enrollment closed but follow-up or data analysis are continuing
Continuing laboratory assays

Writing manuscript

[[] Protocol activities are closed and completion report submitted
] Others, please specify:

Indicate if this is the first proposal for change(s)/rnqdiﬁcation(s)/addenduin to the research protocol?
[IYes ® No
: If No, Part Il of the form be completed

PART-1I:
ll . Particulars of previously approved addendum to/modification of the research Protocol

, [ Number Description of approved addendum Approval date
to/Modification of the research protocol

. RRC ERC AEEC
1 Salivary cortisol and maternal-infant 19-02-03 . 19-05 -_03 X
interaction

Salivary cortisol and maternal-infant 23-12-03 05-01-04 X
nteraction ,

3 Follow-up of mothers into next pregnancy 18-64-04 03-06-04 X
and child birth

PART -III: Particulars of proposed addendum to/modification
Proposed changes affects: (check all that are applicable)

[ Principal or other investigators.
[] Study objective(s).

age-




Research procedure(s).

(] Number of participants to be studied.

[] Age and/or sex group of the study participants or addition of special group(s)e.g. pregnant WOImen,
malnourished children.

[ ] Eligibility (inclusion and exclusion) criteria.

] Intervention (drug/vaccine formulation or dosing) or devise.

Collection of biological samples (type, number of tests, amount of sample).

[ Consent process.

] Consent forms.

[ Study instrument (questionnaire, FGD guidelines elc.).

[] Study sites.

[[J Compensation for participation in research (e.g. increasing/decreasing the amount).
Data Collection/analysis.

] Budget.

[_] Others, please specify:

A. Provide itemized description of the proposed changes and their rationale/justifications.

1. An aim of the on-going study (Protocol # 2002-031) is to evaluate the effect of food and
micronutrient supplementation of pregnant women on.immune functions at birth (cord blood,
placenta) and in infants at 6 and 12 months of age. Preliminary findings show a potential
effect of the interventions on newbarn immune functions (below). The approved protocol
includes follow-up of the study women through their next pregnancies and assessment of
maternal anthfopometry in the next pregnancy, collection of blood samples, and birth weight
and breastfeeding of the 2" child.

The study provides a unique opportunity to assess if the immune function effects in the first
child carry over into the next child.

We propose to collect placental tissue and cord blood samples (20 ml) the study women

during the delivery of their next babies. We note that the collection of these specimens do R

not involve invasive procedures.
\

The cord blood samples will be analyzed for lymphocyte proliferation response and their
populations and sub-populations by three cotour fluorescence analysis using a FACSort flow
cytometer as well as leptin levels in the plasma. The placental specimens will be analyzed for
expression and localization pattern of T lymphocytes, granulocytes and cyokines EI'_NF-a, IL-
1B (pro-inflammatory) and IFN-y (TH11]

B. Please respond to the followings:

a) Is the request based on any new finding(s)?
Yes [INo

If yes, describe the significance of the finding(s) (e.g. new adverse event) available during
the course of research, or information conceming requested change(s) that may influence
study participants’ willingness to continue participation. In such events, the P1 shall modify
the consent form(s) and apply that for re-consenting of participants already enrolled in the
study.
Preliminary data from the 1% {index) pregnancy of the enrolled women indicates that
supplementation with 60 mg Fe leads to a significant increase in cord blood leptin
levels that was positively associated with birth weight. Significantly increased numbers
of macrophages and a marked reduction in pro-infiammatory cytokine expression in
the placental tissue indicated increased immune surveillance and reduced
inflammatory responses. The approved protocol invoives follow-up of the women




through their next pregnancies and thus provides an opportunity to assess if these
effects persist across pregnancies.

Table. Semiquantitative expression of immunostaining in placental tissue from women
supplemented with various micronutrient formulations,

Study Groups 30 mg Fe + 60 mg Fe + MUM + 30 mg Fe
folic acid folic acid P value + folic acid P value

Placental tissue

CD3 155+4.3 10+£22 0.64 946+ 2.1 0.84
CDS§ 8+34 4+1.1 0.24 3709 0.8

" Macrophages 49+15 | 94+2 0.08 331 0.03*
Neutrophils (MPO) 16,4422 184124 0.4 172+£2 0.7
TNF-o 0.56 £ 0.29 0.64+£032 0.62 1.24 £0.54 0.8
IFNy ] 096+029 08603 0.47 0.54£0.24 0.44
IL-1B 0.4+0.11 0.11+0.02 0.02* 0.44+0.16 0.1

Cord blood plasma

Leptin, ng/ml 3.35%0.35 006 33030

b) Will the requested change(s) alter/likely to alter the scientific validity of the study?
[]Yes X No

If yes, please explain that in detail

Do any of the proposed change(s)/amendment(s) alter the risk (physical, psychological and
sociological) for benefit to the study participants?

[] Yes No

If yes, explain in detail:

If answer to the question # (c) is “YES’, will the enrolled participants be willing to remain in
the study; and/or currently enrolled study participants need to be informed or re-consented.

[ Yes [ No

If yes, describe, how will this be done?

Do the proposed change(s)/modification(s)/addendum affect any other services benefits?
[ Yes No

If, yes, explain in detail:

Any other relevant information, which might not have covered above:




I understand that I cannot initiate any change in the approved research protocol until my requested
change(s) is/are approved by all relevant Committees/bodies.

-Signature of the Principal Investigator

Endorged

\:MW

Division Director

" Date AT mo\&\ ) 2\9 0 {‘9




International Centre for Dlanhoeal Dlsease Research, Bangladesh
CENTRE FOR HEALTH & POPULATION R_ESEARCH
. ‘Mail- : [CDDR,B, GPO Box 123, Dhaka-1000; Bangladesh
_Phone: 830-2- 8811751-60, Fax : 880-2-8823116, 8812530
Web *: http://www.icddrb.org

7 May 2006
To : Dr. Shams El Arifeen

Principal Investlgator of research protocol # 2002- OJ]
Public Health Sciences DlVISlOI‘I (PHSD)

Chairman
Research Review Commlttee (RRC)(_,

From: Prof. Alejandro Cravioto A
W gt

Sub : Proposal for modification of research protocol & 2002-031

Thank you submitting the proposal for modifications of your research protocol # 2002-031
titled “Combined interventions to promote maternal and infant health: Effects over a
pregnancy cycle and on children 0-24 months™ for consideration of the RRC and
presenting the proposal before the RRC in its meeting held on May 4, 2006. This is 1o
inform vou that after review and discussion, the Committee made tollowing observations

on the proposal:

a) Though the addendum i)l'ObOSﬁ] is based upon preliminary findings, providing those
- findings would enable to assess the strength of association.

bj Expressions of which cytokines would be sought from the placental tissues?

¢) Budgetary -provisions have not been attached to the addendum proposal, though
additional costs would be involved.

d) Bangla version of the cansent form shodid be sub’mitted for review 'bv the Committee.

=

You are advised to modify the proposal addressmU above issues and to submlt its modlf' ed
version for consideration ofthe RRC Chair. .~ . .

Thank you once again.

" Copy: Director. PHSD

Minutes of the May 2006 RRC meeting . P o 74512006
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I(]]I{beﬁtn: for Eeaith &Population Research RRC APPLICATION i"ORM

. UnwerSIty Lindholm, Lars; UC Davis: Lonnerdal Bo; Royal London Hospltal “Graham Hitman -
,Gnllabumtm&lnstlmte(s}.:B&AQ;Ggmeﬂ me@rsﬂau,:llqnden Sshec;l;aﬁHgtglene &,-Tmp;ca! Medmme;insuwte

‘'RESEARCH PROTOCOL | RRC Approval [ Yes/ LJNo Date.

* Address: ICDDR,B’

~Co-Investigator(s): ICDDR, B,_Aiam,_Dewaanlum, Lauren,_Clmkrabort%J DharBadal; -Ekstrom, Lotta; +Hogue,.

-Popuiatmn -Inelusion- of-speclal groups {Chack ali n’aa: appl’wi -
- Gender _ B Pregnant Women

FOR OFFICE USE ONLY

Protocol No. 2002-031 ERC Approval: [Jyes/ DNO Date:
. ' " AEEC Approval: DYes/[jNo Date:

Project Title: Combined Interventmns to Promote Maternal and Infant Health Etfec!s Overa Pregnancy
Cycle and on Cliildren 0-24 Months

Theme: (Check all that apply)

Nutrition D Euvironmental Health
[ ] Emerging and Re-emerging Infectious Diseases [J Health Services
Population Dynamics % Child Health

[

B4 Reproductive Health . Clinical Case Management

[ Vaccine evaluation 2X] Social and Behavioural Sciences
] HIWAIDS

Key words Food supplementation, iron supplementation, micronutrient supplementation, pregnancy, loetal
growth restriction, birth weight, infant growth, morbidity, immune function, motor mxlcstones, copnitive
development maternal depietion

Relevance of the protocol: This protocol is a follow-up to the protocol Combined Interventions to Promote
Maternal and Infant Health (2000-025). The first protocol addresses four combined interventions in a cohort of
pregnant-wonzen, aiming at'detailed knowledge about different combinations of interventions and their effects on
primarily birth weight and maternal haemoglobin. Interventions are randomised regarding early and later start of
food supplementation, type of micronutrient supplementatlon treatinent for asymptomatic bacterial vaginosis, and
counselling for exclusive breast-feeding. This second protocol deals with the potential positive health effects

assessed over the entire pregnancy cycle of the mother, and during 2 years of follow-up.of the child: (1) the effects | .
-on maternal nutrition during the whole pregnancy cycle and on'the birth weight of the subsequent child; (2) effects

on lactation and exclusive breast feeding; (3) effects on infant growth and micronutrient status; (4) effects on infan
motor-and cognitive development; and (S) effects on development of immune function and morbidity of the infant. .

An evaluation of these functional outcomes is needed for a coinpreliensive assessment of benef't of the intervention(s

* - e

and cost benefit analyses . Lo . -

-

Principai Investigator: Lars_Ake Persson Division: PHSD - Phone: 9885155

Email: pcrssou@i;::dd rb.org

Co- Prmcnp‘ll Inveehgntor(s) Shams Arifeen (co- ordmatmg), Dewan Alam (glowth morbidity), Rubhan'l )
Raqlb (inunune functlon), Jena D Hamadani (psycho-motor dev elopment) :

Waheedul; Kabir, |; Naved, Ruchira; Rahman, Anisur; Rahman, Montiur; Saha, Kuntai Shahen Rubma Shahid,
ngar Streatfield; Peter Kim; Tofail, Fahmida; Wagatsuma, Yukiko; Wahed, \rlA Yunus Md. BRAC Chowdhury

Mushtaq; Mahinud, Zeba,

“Cornell university: Rasmussen; Kalhleen Frongillo; Ed; Pelto, Gretel Hablcht J-P; Haas Jere LSH&TM: Coll:son," )

Andrew; Moore, Sop[ne Prentice, Andrew. Institute of Child Health London: Grantham’ “McGregor,. Sa][y Umea

of Child Health, London Umea Umver5|ty, uC Davls London Umvers:ty

&< Male ' - [4J Fetuses

T
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O
[J Matlab Hospital "
Matlab HDSS area

Matlab non- HDSS area
Mirzapur

Other areas in Bangladesh

QOutside Bangladesh
.name of country:

Females . [] Prisoners -
Age [1] Destitutes
0 — 4 years _ [] Service providers .
] S 9 years (] Cognitively Impaired
B 10— 19 years [] csw
£ 20 + [[] Others {(specify
, ) :
L[] »65 . { ] Animal o
Project / study Site (Check all that apply): .. . _ Revised on: 7 July 2002
Dhaka Hospital (] Mirsarai
(] Patyia
O
07
[

Chakaria
Abhoynagar

L]
£
(] Dhaka Community
O
U

Multi centre trial
(Name other countries involved)

Type of Study (Chéck all that apply):
[] Case Control study "~

£ Community based trial / intervention
Program Project (Umbreila)

[ ] Secondary Data Analysis

(] Clinical Trial (Hospital/Clinic)

Cross sectional survey -

B Longitudinal Study (cohort or foilow-up)
Record Review
Prophylactic trial

<] Surveillance / momtormg

XL O

[} Family follow-up study (] Others
Targeted Population (Check all that apply).

D] No ethnic selection (Bangiadeshi) (] Expatriates

{Z] Bangalee [] Immigrants

[C] Tribat groups [l Refugee

Consent Process (Check.all that apply):
B4 written

Oral

[J None

X

Bengali language
[< English language

Total sample size: 3000

Determination of Risk: Does the Research Involve (Check all'that apply):

[] Human exposure to radioactive agents?
[] Fetal tissue orabortus?
[ ] Investigational new device?

(specify

[ ] Existing data available from Co-investigator

] Human exposure to mfectious agents?

[ ] "Investigational new drig

[L] Existing data available via.public archives/source
04 Pathological or diaghostic clinical specimen only
D Observation of public behaviour

[} New treatment regime




Yes/No

“[J X 1s the information recorded in such a manner that subjects can be identified from information provided

directly or through identifiers linked to the subjects?

[ ] B Does the research deal with sensitive aspects of the subject's behaviour: sexual behaviour, alcohol use or
illegal conduct such as drug use? ‘ o

Could the information recorded about the individual if it became known.outside of the research:

(1 X a place the subject at risk of criminal or civil fiabitity?

(] & b. damage the subject's financial standing, reputation or employability; social rejection, lead to stigma,
divorce ete. .

Do you consider this research (Check one).’ ,
(] greater than minimal risk &< no more than minimal risk _
(1 norisk ' _ [] only part of the diagnostic test

Minimal Risk is "a risk where the probability and magnitude of harm or discomfort anticipated in the proposed
research are not greater in and of themselves than those ordinarily encountered in daily life or during the
performance of routine physical, psychological examinations or tests. For example, the risk of drawing a small
amount of blood from a healthy individual for research purposes is no greater than the risk of doing so as a part of

routine physical examination”.

Yes/No

@ (] Isthe proposal funded? .
_ Ifyes, sponsor Name: ___ UNICEF, DAID

Yes/No
O Isthe proposal being submitted for funding?
If yes, name of funding agency: (1) UNICEF
' 2) |
Do any of the participating investigators and/or their immediate families have an equity relationship (e.g.
stockholder) with the sponsor of the project or manufacturer and/or owner of the test product or device to bg
studied or serve as a consultant to any of the above? ' )

IF YES, submit a written statement of disclosure to the Director. : ) R R B
Dates of Proposed Period of Support - _ Cost Required for the Budget P'eriod_ [6Y)] '
- (Day; Month, Year - DD/MM/YY) o ~a. . IstYear . 2 VYear - = 3 Year Other years
Beginning date Oct 2002 3 ' ) - -
Dec 2006 - b Direct Cost* Total Cost: ___1605,000 $

End date

Y




*

n

Approval of the Project by the Associate Director of the Applicant

The above-mentioned project has been discussed and reviewed at the Division level as weII by the external

reviewers. The protocol has been revised according to the reviewer’s comments and is approved.

Lars Ake Persson . < (' Ve~ 4 Oct 2002

Name of ihe Associate Director Signature N Date of Approval

e

Certification by lhe.Principnl Investigator : o
Signature of PI (_/w

i certify that [he_slatementé herein are true, complete
and accurate to the best of my knowledge. T am aivare Date: L)_ﬂ O ’Z,(,T‘}}' .

that any false, fictitious, or fraudulent statements or
claims may subjeét me to criminal, civil, or administra- | Name of Contact Person (if applicable)

tive penalties. | agree to accept responsibility for the

scientific conduct of the project and to provide the re-
quired progress reports if a grant is awarded as a result
of this application.
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PROJECT SUMMARY: Describe in concise terms the hypothesis, objectwes and the relevant background of the
project. Describe concisely the experimental design and research methods for - achlevmg the objectives. This
description will serve as a succinct and precise and accurate description of the proposed research i 1s required. This

summary must be understandable and interpretable when removed from the main application. ( TYPE TEXT Wrrinw
TIE SPACE PROVIDED).

Principal Investigator Lars Ake Persson

Project Name Combined Interventions to Promote Maternal and Infant Health: Effects.Over a Pregmncy
C}c]e and on Children 0-24 Months

Total Budget 605,000 § Begin'ning Date  Oct 2002 Ending Date Dec 2006

This protocol describes the continuation of the previously approved protocol “Combined Interventions to Promote
* Maternal and Infant Health” (RRC 2000-025), that has received the acronym MINIMat, short for Maternal and
Infant Nutrition Interventions in Matlab. It deals with the functional outcomes of four combined interventions over
an entire pregnancy cycle and during a follow-up of the offspring from birth to two years. Though we know that
maternal nutritional status is the main predictor of intrauterine growth in developing countries and that size at birth
is an important determinant of infant growth and mortality, the results of nutritional supplementation trials with
pregnant women in different parts of the world have been quite mixed. We are performing interventions in a cohort
of pregnant women, aiming at detailed knowledge about different combinations of interventions. Four combined
interventions are conducted in a group of about 3,000 undernourished women who live in Matlab upazila,
Bangladesh - the well-established field site of [ICDDR,B: Centre for Health and Population Research. An on- gomg
demographic surveillance program identifies pregnant women within 6-8 wk of conception. (1) We are randomly
| assigning women to receive advice to begin the food supplementatlon program (a) immediately after identification
of pregnancy (early care) or (b) at the time of their choosing (usual caré). (2) Within each of these groups, we
randomly assign women to receive 2 pill that contains (a) 30 mg Fe and 400 pg folic acid or (b) 60 mg Fe and 400
ug folic acid (usual care) or (¢) 30 mg Fe, 400 pg folic acid and 13 additional micronutrients. (3) All women are
offered screening for bacterial vaginosis (BV). Within each of the six groups mentioned above asymptomatic BV-
positive women are randomly assigned to (a) 250 mg metronidazole orally thrice daily for 7 days or (b) lactose
tablets given with the same dose frequency. (4) We randomly assign all of the subjects to receive either (a)
counselling for exclusive breastfeeding (EBF) or (b) a different health education message of equivalent intensity.
Each ofithese trials is designed to address an important scientific issue and also uses an intervention that could be -
readily incorporated into public health programs. The combinations of the interventions will allow for analys:s of
combined effects and interactions between the interventions. The effects evaluated in thé main study focus on the

a few years-of follow-up of the child: (A) Evaluating the effects on maternal nutrition during.the whole pregnancy
cytle, and onuthe birth weight of the subsequent child, (B) Evaluating the effects of breastfeedmg counselling on
" lactation and exclusive breast feeding, (C) Assessing the effects on infant growth.and micronutrient status, (D)
‘Evaluating the effects on motor-and cognitive development, and (E) Assessing the effect of the nutrition
interventimis on the developmenl of the immune function and morbidity of the infant. An evaluation of these
functional outcomes is needed fora comprehenswe agsessment Df benefit of the mtervennons o

nutritional effects in the pregnant woman and the effects on foetal growth and size at birth:The poteritial long-term |
© functional effects are in this fol!ow -on protocol evaluated over the entire pregnancy cycle of the mother, arid during |




KEY PERSONNEL (List names of all investigators including PF arid their respective specialties) ~

Name Professional Discipline/ Spgciélity Role in the Project.
ICDDR,B: - .

Lars Ake Persson Epidemiologist, paediatrician Pl

Shams Arifeen Child health epidemiologist Co-Pl

Dewan Alam

Nutrition epidemiologist

Co-Pi (gm‘wth, morbidity)

Rubhana Ragib

Immunelogist

‘Co-PI (Immune function)

Jena D Hamadani

SMO GrI[/Paedlatrtcs

‘Co-P! {(p-m dévelopment)

Falunida Tofail

MO Paediatrics

p-m development

Lauren Blum

Nutrition anthropoiogist

Ethnographic components

- Chakraborty

Senior manager

Field co-ordination

‘Badal Dhar

Programmer

Data base system

Lotta Ekstrém

Nutritionist, epidemiologist

Micronutrients -

Waheedul Hoque

MO

Co-ordinator of study

Igbal Kabir

MO, clinical scientist

EBF intervention

Ruchira Naved

Sociologist

Stress, work load, mental health

Anisur Rahman

MO, public health physician

Arsenic substudy

Motiur Rahman

Labaratory scientist, STD/RT]

BY intervention

Kuntal Saha MO '| Co-ordinator (2001-2002)
Rubina Shahen MO (reproductive health) Health economics evaluation
Nigar Shahid Senior scientist BV intervention, Lactation

Peter Kim Streatfield

Head, HDSU

Health & Demographic Surveillance

Yukiko Wagatsuma

Epidemiologist

Sonography

MA Waheed

Head, nutrition biochemistry lab

Laboratory assessments

Md Yunus

Senior scientist, public health

Matlab co-ordination

BRAC: Mushtaq Chowdhury, Zeba Mahmud {food supplementation programme)

Cornell University: Prof Kathietn Rasmussen {maternal nutrition), Prof Gretel Pelto (Ethnography) Prof I-P Habicht (nutrition

epidemiology), Prof Ed Frongilio {nutrition epidemiology and biostatistics), Prof Jere Haas.

LSH&TM: Andrew Prentice (Co-Pl, immune function), Sophie Moore (xmmune function}, Andrew Collison (thymw

uitrasound).

Cambridge University: David Dunger (foetal pragramming, gene-environment interaction)
nstitute of Child Health, London: Sally Grantham McGregor (psycho-motor development)

Umea university: Lars Lindholm (health economics).

‘/UC Davis; Bq,Ltnnerdal {nutrition biochemistry)

" University of Cambridge: David Dunger (foetal programming, gene-environment interaction)

P

London University: Graham Hltman (foetal programming, gene- -environment mterachon)




DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be tested:

Concis.elv list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed
study. Provide the scientific basis of the hypothesis, critically exammlng the observatlons Ieadmg to the formulation
of.the hypathesis. -

The main hypotheses to be tested relate d|recrlv to the randomised study design and deal with funcuonal outcomes
heyond birth:

[. Women in the early assignment food supplementation group will havé infants with higher attained weight and
length than women in the usual assignment group. :

2. The intervention with 30 mg Fe, 400 pg folic acid and 13 additional micronutrients (MuMS) will increase
infant’s weight, length, motor milestone and cognitive development, and enhance lymphoid tissue
development and post-natal immune development, and decrease morbidity compared to the 60 mg iron +
folate (Fe60F) and 30 mg iron + folate (Fe30F) micronutrient interventions.

There will be an interaction between food supplementation and multiple micronutrient supplementation such

.that those women who began food supplementation early and received MuMS will have infants with the
highest attained weight and length, motor milestone and cognitive development, enhanced lymphoid tissue
development and post-natal immune development, and show the lowest morbidity.

4. Food supplemented women of the mid- and [o'west pre-pregnancy weights will show a larger increase of weight
over the whole pregnancy cycle compared to women of highest pre- pregnancy weight. This will lead to a
positive effect on the birth weight of the subsequent child, that is dependent upon the initial pre-pregnancy
weight, the total number of' days of food supplementation in pregnancy ¢higher dose more effect) and early
or later start of suppiementation (early start higher effect).

5. As was hypothesised already in the pregnancy-related protocol of this cohort there will be an interaction
between the various amounts and types of supplementation and women's ability to extend the period of
exclusive breast- feedmg In particular, women receiving food supplementation eartier or who have high
total supplemental energy will be able to extend the period of EBF longer and with less decrease in maternal
weight, Fypther, we hypothesise that'the mentioned combination of nutrition.interventions. WIH mﬂuence

~ micronutrient- composutlon and thym1c trophlc factors in breast milk.

(%)

This study also provides the opportunity to evaluate how much exposure to the mterventions is needed to obtam

a maximal effect (dose-éffect analyses). _
The proposed research will validate the causal impact ofthese interventions and a[so evaluate their synergistic

_effects and cost-effectiveness, This research also will permit us to'assess who benefits-from the interventions,

estimate efficacy and cost-efficacy of the interventions, provide insight into ways to improve participation in the
future, and permit extrapolatlon of these findings to future interventions in other settings. o

Although not being a primary objective, the HDSS system will provide full information on any deaths occurring
within the infant cohort and allow for comparison of mortality between the supplementation groups. However the
power to detect smaller difference will be limited (see sample size calculations). o



Background of the Project incliding .P_lrfe_li_minafy.__()b'servatidhs_

Describe the relevant background of the proposed study. Discuss the previous refated works on the subject by citing -
specific references. Describe logically how the present hypothesis is supported by the relevant background

observations including any preliminary results that may be available. Critically analyze available knowledge in the

field of the proposed study and discuss the questions and gaps-in“the knowledge that need to be fulfilled to achieve
the proposed goals. Provide scientific validity of the hypothesis on the basis of background information. if there is °
no sufficient information on the subject, indicate the need to develop new knowledge. Also include the significance
and rationale of the proposed work by specifically discussing how these accomplishments will bring benefit to’
human health in relation to biomedical, social, and environmental perspsctives. (DO NOT EXCEED 5 PAGES, USE
CONTINUATION SHEETS). o .

of the subsequent child .-

This protocol shares the background with the MINIMat protocol (2000—.025), that describes four combined
interventions in pregnancy with a focus on effects on foetal growth, birth weight and maternal haemoglobin. The

" initiative emanates from the situation analysis showing that the frequency of low birth weight (LBW) in Bangladesh

is as high as 50% (Arifeen S, 1997; Arifeen S, 2000; Goodburn and Chowdhury, 1994; Osendarp et al, 2000).
Inasmuch as the.occurrence of LBW reflects both the mother’s historic and current nutritional status and affects the
proguosis for infant health, growth and development, this is an alarmingly high statistic. Despite the success in
Bangladesh in recent years of preventing unnecessary deaths of infants and young children from diseases such as
diarrhoea, many underlying causes of illness remain--particularly inadequate breast feeding and poor maternal and

infant nutrition,
One of the fundamental principles of the MINIMat design was to combine interventions that could have an

- .ffect on more than one contributing cause to the low birth weight situation in Bangladesh. The effect of combined

interventions would theoretically be higher than that of single intervention effects added together"._Randomised food
and micronutrient interventions were combined, and an effort was also made to influence the high rate of pre-term
delivery by a randomised treatment of a possible causative factor— asymptomatic bacterial vaginosis. For.a
comprehensive assessment of the effects of these combined interventions we should go beyond the immediate
outcome during pregnancy and child birth. This follow-up protocol addresses functional outcomes on the maternal -
side during a whole pregnancy cycle, and on the child’s side from birth to two years of age. o '

Ratianale for studying the e'ffe;:ts during a whole pregnancy éyé:fe and on the birth weight

. . - o - _
Evidence from food supplementation trials conducted in developing countries is quite consistent across a
variety of different kinds of food supplements: the more supplement a woman consumes, the -bigger her baby. For a

-woman to consume more total food, she has to begin to accept supplementatiori earlter in pregnancy or consistently

consume maore food daily (Lechtig et al., 1975, Kardjati et al., 1988; Mora et al., 1979). Further, the effect of the

‘supplementation may be seen not only in the index pregnancy, but also into the next: compared to those who

consistently consumed the least supplement in Guatemala, those who consistently consumed the most had second

- study infants who were 238'g larger than first study siblings (Villar and Rivera, 1988).

Results from Pakistan and Guatemala indicate that during a full reproductive cycle, a reduction in.maternal
weight is dependant on the level of pre-pregnancy weight. Women with the lowest pre-pregnancy weights-(up to 42 _

<. kg) were hiypothesised-to-preserve their own weight at the expense of foetal growth. Women with a moderately low
_pre-pregnancy weight (42:53 kg) lose weight to ensure foetal growth while those with a higher pre-pregnancy-

weight (53 kg and above) can both ,maintain'thgif weight over a pregnancy cycle and ensure-éde-quate foetal growth
(Wini(\}ist A, 1994; Winkvist A, 1993). Supplementation is likely to reduce the negative-changes, that is; benefit the
infant of moderatély as well as severély malnourished. woren, and benefiting the moderately malnourished woman-
into the next pregnancy cycle. In Bangladesh , where the prevalence of mainourished women'is iigh (Gopalan C,
1996), interventions lo increase energy and protein intake in pregnancy ~if not earlier — are urgently needed
(Ceesay SM, 1997). The differentials in effect on birth weight depending upon maternal weight was recently - -
confirmed in observational data from- Bangladesh (Shaheen R, unpublished data), - _ - o

. Little is known about the effect of iron supplementation in pregnancy on post-partum iron and haemoglobin
status, although some studies have claimed, that such interventions improve iron status and reduce anaemia
prevaience also in the non-pregnant part of women in reproductive age (Stoltzfus RJ, 1998). Recently we have
shown that iron supplementation to pregnant women had a dose-effect on haemoglobin concentration and iron
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stores at 6 weeks .post partum (Hyder Z, 2002). It is not known, if any effect of iron _supp]eméntati'c.m during
pregnancy and puerperium on maternal haemoglobin and iron status remains even a. year after child birth or later.

" Rational for studying the effects on immune function and morbidity of the child

There is now substantial evidence, mainly from Europe and North Americd, to suggest that events during early life
can influence an individual’s future susceptibility to certain non-communicable diseases (NCDs) {Barker, 1994 #3}.
The ‘fetal origins’ hypothesis states that cardiovascular- disease and non-insulin dependent diabetes originate

through adaptations that the fetus makes when it is undernourished. These adaptations, which include slowing of

‘growth, permanently change the structure and function of the body {Barker, 1999 #540}. In addition to this, there is
now preliminary evidence that susceptibility to infectious disease may also be programmed by events early in hife.
Adults bomn during or shortly after the nutritionally debilitating annual ‘hungry' season in rural Gambia were found
to have a maximal odds ratio of >10 for deaths between 25 and 50 years of age {Moore, 1997 #1; Moore, 1999
#534}. Since the majority of these premature adult deaths were from infections or infection-related disease, this
finding led to the hypothesis that an insult occurring in early life and linked to season of birth, is disrupting the
immune response resulting in premature mortality. .

The hypothesis that immune function may be programmed by events early m life is supported by several

pieces of evidence from the literature. Many components of the human immune system mature early in fetal life

{Hayward, 1978 #665}, and maternal malnutrition has been observed to have greater effects on thymic and
fymphoid tissue development than on other organs {Winick, 1966 #130; Owens, 1989 #345: Chandra, 1991 #339).
Such deficits in organ growth and-development occurring in utero have been shown to be more serious and long-
lasting than those caused by later malnutrition {Beach, 1982 #380; Chandra, 1991 #339}. In addition, there is
evidence that low birth weight babies may have sustained impairment of immune competence as infants ‘and
children when assessed by various in vitro methods {Chandra, 1974 #666; Chandra, 1975 #388;. Ferguson, 1974

#387; Victora, 1988 #332}, though such findings are not universal {Pittard, 1984 #667}. Increased susceptibility, -

following TUGR, to infections in childhood is also well known {Ashworth, 1998 #668) with hazards ratios for
infectious deaths rising as high as 5.0 in Brazil {Victora, 1988 #332). Furthermore, a study of adolescents
participating in an ongoing longitudinal study in the Philippines has shown that prenatal undernutrition is
significantly associated to reduced thymopoietin production, and growth in length during the first year of life was
shown to be positively associated with adolescent thymopoietin production {McDade, 2001 #664}. In the same

cohort; the predicted probability of mounting an adequate antibody response to a typhoid vaccine was lower in.

adolescents who were prenatally and currently undemourished (0.32) compared to adequately nourished adoiescents

(0.49-0.70) {McDade, 2001 #660}. The evidence linking adult immune function to birth size is limited so far to two = -

published studies from Barker’s group in Southampton linking disproportionate fetal growth to altered IgE

concentrations in adult life {Godfrey, 1994 #141} and to auto-immune thyroid disease {PhiHips, 1993 #64}. The -

precise mechanisms. for any of these observations have yet to be described. _
Ongoing studies by Prentice’s group in The  Gambia are attempting to define the biological mechanisms

underlying the early-life programming of immune function. A prospective 'birth—colhort study of neonatal immune .

function and development has demonstrated seasonal effects on thymic size (measured by uitrasonography), with

smallest thymuses found in infants both born'and when measured in the hungry season, irrespective of infant weight - -

" {Collinson, 2002 #680}. “In addition, there is evidence that this tracks within individuals up to the'end of the first
vear of life. This difference in thymic size between the harvest.and hungry season babies is greatest at 8 weeks of
age, an age at which infants in this community are exclusively breast fed, have. good weight, and have minimai

exposure to infections. In addition, the CD4'/CD8" ratio averaged over theé first year of life was signiﬁt_:'a_n‘t-lif lower ‘ -

for’irifants born in‘the hungry season and this difference was already apparent in'_lc_ordh blood where an unusually
high level of double-positive CD4"/CD8" T-cells might indicate a premature release of thymocytes in response to an
environmental stress (AC Collinson, unpublished results). - - ' :

_ - Ongoing work in The Gambia continues to explore the. bjolog_iéal mechanisms responsible for early-life
- programming of immune function. However, it is also of considerable importance to test the hypothésis in"other ~

. ecological settings and to expand. thi§ programme of-work. ~In this tespect, the citrrent colfaboration has been
“initiated between ICDDR,B and the LSHTM/Gambian: group to test the hypothesis that pre-natal malnutrition plays
a role in programming later immune function within the MINIMat study. In addition. the proposed study will

specifically explore possible influences of trophic or immunologically active human milk consitituerits on thymic

development and function.




Rationale for studying the effects on breast-feeding and lactation

As pointed out in the protocol for the MINIMat study a large percentage of infants in the world are not fed
according to these recommendations. In-Bangladesh, only 54 % of infants <4 months of age are exclusively breast-.
fed, while the median duration of partial BF is about 3 years (ACC/SCN, 2000) Therefore, there is a need to
improve the duration of exclusive breast-feeding in Bangladesh, especially because it is this breast- feeding
behaviour that is most associated with infant health and survival (ACC/SCN, 2000). ‘

Several studies have demonstrated that breast-feeding promotion is effective in increasing the duration of
exclusive breast-feeding, with interpersonal counselling being the crucial nterventiow. (ACC/SCN, 2000; Albernaz

_etal., 1998). Breast-feeding promotion is understood to be one of the most cost-effective interventions for child
health, comparable to immunisations, with important effects on reducing morbidity and mortality (WHO
Collaborative Study Team, 2000). The timing of an intervention to promote exclusive breast-feeding is important so
as to be able to positively affect mothers’ decision-making, motivation and problem-solving, and persistence in the
face of negative influences and obstacles. Inasmuch as exclusive breast-feeding declines sharply in the first few
weeks after delivery, it is important to especially counsel mothers during pregnancy as well as right after delivery,
and during the following first weeks (ACC/SCN, 2000). Work already completed in Bangladesh has shown that
comumunity-based peer counselling increases the duration of exclusive breast-feeding (Haider et al., 2000). Although
mothers in Bangladesh are poorly nourished on average, their lactational capacity is presumed not to be severely
impaired. Nevertheless, mothers’ milk production is somewhat limited by their nutritional status and may be able to
be increased through improvement in nutritional status (Brown et al., 1986). Consequently, interventions to improve
nutritional status of mothers during gestation and lactation may have a synergistic effect with promotion of
exclusive breast-feeding on both the duration of exclusive breast-feeding as such and the weli-being of infants. This
potential benefit for the well-being of infants needs to be studied along with the potential benefits and costs for
mothers (Frongillo and Habicht, 1997). The research proposed here will provide a unique opportunity to examine
these issues in a comprehensive manner, with attention to multiple matermal and infant outcomes as well as to
cultural, social, behavioural, and biological factors. _

Little is known about the effect of low.maternal zinc intake on milk zinc concentrations during long
exclusive breast-feeding. Animal studies suggest that zinc secretion may decrease {Beshgetoor D, 1997).-The
current MINIMat trial offers an opportunity to study if supplementation in pregnancy with multiple micronutrients
including zinc alter the breast-milk output of zinc. Such longitudinal analysis based on randomlsed trial have
recently been requested (King 1C, 2002).-

. The observation that seasonal effects on thymic size were greatest in early infancy could suggest that breast
milk has a specific trophic effect on the thymus. Breast-feeding may promote thymic growth, and it hasbeen
suggested that this is mediated by the transfer of immunological or trophic factors {Hasselbalch, 1996 #356;
Prentice, 2000 #669). A detailed study of breast milk antlmlcroblal factors in rural Gambian women found that in-
‘comparison with dry season samples, breast milk collected in‘the late rainy season contained 35% less IgA and IgG,
and 20% less secretory component and lysozyme {Prentice, 1984 #430}. A slight fall in milk production during the
rainy season compounded the decrease-in daily production of these factors. A more recent study has confirmed the_

' seasonality of breast-milk IgA levels in this community {Weaver, 1998 #429}. Breast mitk may also be'a medium
“for ] hormonal or cytokine Slgnals These may exert direct trophlc effects on the thymus, or act indirectly wa spemﬂc

cellsor cytokine networks of the infant imimune system. Many such candidate factors have been identified in breast .

milk; mc]udmg leptim, eplderma] growth factor, transforming growth factors o and B, -interleukin-1 (IL- I) II.-6, and

other cytokines {Houseknecht, 1997 #670; Garofalo, 1998 #672; Hawkes, 1999 #671)}. IL-7 appears to be essential -

to thymocyte development [Plum, 1996 #1004], and there is evidence that IL-7 reduces the rate of thymocyte
apoptosis at the CD3-CD4-CD8- triple-negative stage. An increase in apoptosis of trlple-negame thymocytes has
been implicated in the age- related decline of thymopoesis {Andrew, 2001 #673). Animal’ experlments have shown
that cytokines can retain biological activity during passage through thé gastromtestmal tract and may ‘be taken up
into the circulation {Wold, 1998 #674}. Leptin in particular may be implicated, since exogenous Teptin has been
“shown to eliminate starvation-induced thymic atrophy in mice-{Howard, 1999 #-401} and leptin concentration in
breast milk is related to matemal nutritional status {Houseknecht, 1997 #670}. Atthough it is universally accepted _
that breast milk supports passive immunity, the extent to which trophic and i immune factors in breast milk mﬂuenee
adaptive immune function remains to be established {Wold, 1998 #674}. -
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Ra t;ona!e for studymg the effects on infant growth and micronutrient status

Zinc is a constituent in several essential metalloenzymes with critical roles.in metabolic functions. Zinc
deficiency is widely prevalent in women and children in Bangladesh (Osendarp SIM, 2000; Sarker SA, 1985). The
results of zinc supplementation trials durmg pregnancy on birth weight have been inconclusive {de Onis M, 1998).
Two recent studies in Peru and Bangiadesh did not show any effect on birth weight after maternal zinc _
supplementatlon (Osendarp SIM, 2000; Caulfield LE, 1999). A recent meta-analysis zinc supplementation trials in .
infants, however, has shown a small but hlghly significant effects of zinc on height and Welght (Brown KH, 1988).
Very hittle 1s known about the possible importance of interactions among several micronutrients on pregnancy
outcome {Ramakrishan U, 1999). Recent work in [ICDDR B has shown that supplementation of women with zinc
during pregnancy, while. dévoid of any positive effect on birth wetght, resulted in reduced risk of watery-diarrhea,
dysentery, and impetigo in the infants during the first six months of life. These positive effucts were observed i in
low but not normal birth weight infants (Osendarp SJM, 2001), i.e. the infants at greatest risk. -

Maternal iron deficiency is wide spread in developing countries and is extremely common during
pregnancy. Approximately three of every four pregnant women in South East Asia are anaemic, most of which is
due to iron deficiency (UNICEF/UNU/WHO/MI, 1999). Infants born to mothers with iron deficiency anaemia are _
more likely to have low iron stores at birth (UNICEF/WHO, 1995), while iron supplementation of moderately
anaemic pregnant women resulted in beneficial effects on the iron store of their infants (Poilitt E, 1993). The role of
iodine in foetal and infant growth and development is well established. Maternal iodine deficiency during.
pregnancy has been reported to be associated with foetal growth retardation and impaired psychological
development of infants (Hetzel BS, 1989).Even a milder form of iodine deficiency may cause psychological deficit
in infants. [odine supplementation in iodine deficient population during pregnancy bas been shown to reduced
stiltbirth, infant mortality and improved motor performance in infants.

Vitamin A has a critical role in reproduction, immune function, vision and maintenance of cellular
differentiation {(Sommer A, 1996). Maternal supplementation with low dose vitamin A and or beta-carotene during
the last two trimester of pregnancy has been shown to improve maternal vitamin A status-and reduce pregnancy
related mortality (West KP, 1999) Vitamin A status of newborns is marginal and those whose mothers have
inadequate vitamin A intake appear to be at particular risk (Shirali GS, 1989; Greene HL, 1991). Vitamin A
supplementation during pregnancy in population with margmal vitamin A status is likely to have beneficial effect on
vitamin A status of their infants. Post-partum supplementation with vitamin A has been shown to improve infant
vitamin A status and reduces risk for diarrhoeal morbidity (Rice AL, 1999; Roy SK, 1997) clearly mdlcatmg the
tmportance of maternal vitamin A intake for infant vitamin A status and outcome. .

Ample evidence exists that maternal micronutrient status plays an important role in the survxval growth
morbidity, immune function and psychomotor development of foetuses and infants: However, supplementation with
single micronutrients is not always beneficial and might even be detrimental, most likely due to adverse or -
inhibitory-effects on absorption of othemmicronutrients. Multiple micronutrient deficiencies often exist*
simuitaneously in environments where matemnal malnutrition is highly prevalent. Therefore combined interventions
with multiple micronutrients with or without supplemental ot additional energy and protein are likely to be more
effective than single micronutrient interventions. Unfortunately, virtually no evidence is available on the effect
multiple micronutrient supplementation during pregnancy on morbidity and growth of infants. Combmed
Interventions-to Promote Maternal and Infant Health (MINIMat) study with the aim of determining the effect on
birth weight and low birth weight of UNICEF-s multiple micronufrient mix supp]ementatlon vs. iron and folate only"
with or without balanced energy and protein supplementation during pregnancy is currently ongoing. This study
provides a unique and cost-effective opportunity to follow the.infants born to these mothers and define the effects of
maternal multiple micronutrient suppleméntation and their interaction with additional maternal energy and protein -
on mfant morbldlty and growth and m1cronutr1ent status durmg mfancy and eariv chlldhood :

_Ranonale for studymg the effects on mfant motor and cognmve deve!opment

" Brain growthspurt occurs in the last trimester of pregnancy and early postnatal period (Levntsky DA, 1995)
Low:birth weight’ infants with pre- and postnatal growth faltering suffer from poor- cogmtwc developmerit;‘poorer

“academiic achlevemenls and product1v1ty, as well ag ‘behavioural problems’in-childhood (Aylward GP, ’1989

Richards M, 2001: Sorensen HT, 1997; Strupp B, 1995). It should: be noted, that low birth weight is:fiot-one. enmy,

_but-inicludes combinations of intrauterine growth resmctlon and pre- -term delivery with potentlaliy dlfferent

consequences for psycho-motor development.
The role of 1odine during pregnancy and brain development is we]l estabhshed {Grantham McGregor S,
1999). A recent prenatal suppiementation trial with zinc demonstrated a small negative behavioural effect in
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infancy, where the authors speculated that the observed negative effect may be due to imbalances with other
micronutrients secondary to competitive interactions (Hamadani ID, 2002). The knowledge base is weak and
results are conflicting regarding the effect of combinations of food and micronutrient supplementation in pregnancy
on motorand cognitive development (Waber DP, 1981; Joos SK, 1983; Freeman HE, 1980). The MINIMat prenalal
supplementation trial with combinations of early or Eate start food supplementation and iron-folate or multiple
micronutrients (including iron, zine, vitamin A and iodine) offers an excellent ¢ opportunity to evaluate effects on the

psycho motor development of the child.

Research Design.and Methods

| Describe in detail the methods and procedures that will be used to accomplish the objectives and Spemf—c aims of
‘; the project. Discuss the alternative methods that are available and justify the use of the method proposed in the
‘ - study. Justify the scientific validity of the methodological approach (biomedical, social, or environmental) as an
investigation tool to achieve the specific aims. Discuss the limitations and difficulties of the proposed procedures
| and sufficiently justify the use of them. Discuss. the ethical issues related to biomedical and social research for
| employing special procedures, such as invasive procedures in sick children, use of isotopes or any other hazardous
materials, or social questionnaires relating to individual privacy. Point out safety procedures to be observed for
protection of individuals during any situations or materials that may be injurious to human healith. The methodology
section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of the
project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS).
The research design and interventions are described in detail in the MINIMat protocol. This follow-up protocol
focuses the post-natal functionai outcomes. In summary, we evaluate the effects of four combined interventions
among a single group of 3000 women in Matiab, Bangladesh, the well-established field site of ICDDR,B. An on-
going surveillance program identifies pregnant women within 6-8 wk of conception. A government program
managed by BRAC provides a food supplement to pregnant and lactating women that contains 600 kcal/d (6 d/wk)
and a pill that contains 60 mg iron (Fe) and 400 mg folic acid daily. Intervention 1: We are randomly assigning
women to receive advice to begin the food supplementation program (a) lmmedlately after diagnosis of pregnancy
(early care) or (b) at the time of their choosing (usual care). Intervention2: Within each of these groups, we are
randomly assigning women to receive a pill that contains (a) 30 mg Fe and 400 :g folic acid or (b) 60 mg Fe and 400 °
ng folic acid (usual caré) or (¢} 30 mg Fe, 400 pg folic acid and 13 additional micronutrients. Intervention 3:- Ali
women are being offéered screening for Bacterial Vaginosis (BY). Withiin each of the 6 groups mentioned above
asymptomatic BV -positive women are randomly assigned to (a) 250 mg metronidazole orally thrice daily for-7 days
or {b) lactose tablets given with the same doge figquency. Intérvention 4: We are randomly assigning all of the .
subjects to receive either (a) counselling fnr excluswe breastfeedmg (EBF) or (b) a different health education
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Schedule of field actlvmes after birth .
The difterent field activities 0-24 months after birth are summansed in the schedule below.

MINIMat Infant schedule (Birth - 24 months)
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H = heme; C = Clinic; P = paramed1dnurse F field workerfinterviewer; S = sonographer
* = subsample .

Anthropometnc measurements
The infant anthropometric assessment has already been approved by RRC'/ERC as part of pro!ocal 2000-025.
Infants will be measured by trained paramedic (if delivered at clinic) or field worker (if delivered at home)
with SECA Electronic Infant Weighing Balance acduraf to 10g. After 6 months of age the electronic scales
UNISCALE will be used. These are accurate to 100 g. Length will be measured to the nearest 0.1 cm with locally
constructed wooden length board. Head and ¢hest circumference will be measured to nearest 0.1 cm using non-
stretchable tape (TALC tape). All the measurements will be taken twice and the mean wili be recorded.
N151surcn1cnts at birth will be taken within 72 hours of delivery, as already described in the MINTMat protocol.
Subsequent measurements will be scheduled monthly up to’12 months and then three, monthly up to 24 months. All
__measurements will be taken following standard proccdures (Gibson RS; 1990). . -
TMothers weight will be measured at 2,6, 12 and 24 months after birth. All matd‘l’ﬂ‘algwelghts wﬂl be
measured with electronic scales (UNISCALE) which are accurate to 100 g. :

Morbidity. surveiliance L : ' e e

Trained interviewers will collect morbldlty data of the mfant by a one-week recall on'a monthly ba515 spemﬁca[ly
probing for symptorms of diarrhoea, fever, acute respiratory illness and skin infection. Addit:onally, severe diseases
requiring hospitalisation will be'registered, Aftcr 12 months morbxd:ty will be assessed every 3 months '

Further the morbldlty of mothers w1]] be reg:stcred bv interviews at 72 hours after birth and 2 weeks after blrth

Feedmg pattern and dletary intake -of mfants , . - -
Through interviews at around 72. hours after birth and 2 weeks aiter blrth the introduction ofbreast ff:edmg,
use of pre-lacteal feedmg, use of colostrum as well as any complementary fluids and foods will be mapped.
Thereafter, on a monthly basis to 12 months of age, followed by quarterly interviews, the introduction of any new
fluids or food items to the infant’s diet will be registered. In addition, quantitative assessment of dietary intake of
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-mfants will be done at 3, 6, 9 and 12 months of age usmg 24-hour dietary recall performed by trained fe]d worker in
the home environment.

Motor milestone assessment

This assessment.has already been approved for mfancy by RRC/ERC as part of protocol 2000-025.
Trained field workers wili interview mothers and observe the child’s achievement: rf:gardmg motor milestones. This
assessment will be performed at home (at the clinic on some occasions), and be performed on a monthly basis from
3 months of age, followed by assessment every third month frorn 12 -18 months, Thls assessment will be combined ~
with the anthropomemc measurements. o :

- Psycho-motor development assessment

At 7 months of age trained psychologlsts will assess the infant’s problem solving capacity by using the “two
means-end one step problem-solving test *, Willats test (Willats P, 1998). The test involves pulling a cloth to
retrieve a toy placed on the table. Infants at 7 months begin to-use intentional means-end behaviour to solve the
problem. They pull the cloth instead of playing with it, maintain fixation on the toy at the far end, and retrieve it.
They will also assess the psycho-motor development and behaviour of these infants by using Bayley’s psychomotor
scale (Bayley N, 1993) and a modified version of Bayley & Wolke behaviour ratings (Wolke D, 1990) at 7 and 18
months. This test includes vocalisation, co-operation with test procedure, activity level, emotional tone and response
to examiner. These scales have been used before in Bangladesh and showed good inter-observer reliability.

At 18 months the psycho-motor development will be assessed by Bayley scale of infant development 1]
(Bayley N, 1993). The two sub-scales are mental and psychomotor development indices. Good inter- observer
reliability has been obtained when the test previously was used in Bangladesh. These assessments will be performed
at the Matlab sub-centres and the female testers will be unaware of intervention groups.

Home observation for measurement of environment

Field assistants will collect information about the child’s situation at home, using a modified version of
Betty Caldwell’s home inventory, which was modified for Bangladesh in a previous study by this research group.
The observation will. be made at 12 and 18 months.

Language inventory.

Children’s ability to understand and use the language will be assessed by a modlf' ed version of the
MacArthur’s communicative development inventory. Thé inventory will be transiated, piloted and field tested
before start of field work. Inter-observer rchabihty will be assessed The asséssment w1l| be done at 12 and 18

months.

PR - . -
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Thymlc ultrasound
. This assessment has already been approved by RRC/ERC as an addendum to protocot' 2000-025. .
Thymlc size will be measured by’ u!trasonography using a Toshiba SSA 320A Justavision-200 portablc machine

o .

together with a PVF-745F sonographic micro-probe. All infants born-into the MINIMat study will have a measure

of thyrmc size taken. at 8, 24-and 52 weeks of age. Additionally, all infants bomn at the four sub-centres and
recruited into the in depth .component of the study will have a measurement made durmg the f'rst 24-48 hours of
life..
Thym1c size will’ be measured by paramedic staff trained in this techntque usmg a vaiidated miethod in

swhich the transverse diameter.of the thymus and the sagittal area of its largest lobe are multiplied to give a volume-
: related thymic index {Hasselbalch, 1996 #357}. Thymic. index has been:shown to correlate with thymiis weight at

" autopsy {Hasselbalch 1996 #357}. Infants will be scanned in the supine position, using a trans-sternal approach.
Ultrasonography will not be performed while the infants are crying. Each measure will be performed in triplicate..
This technique is safe, non-invasive and takes a few minutes only. -Training, validation and quality control of-the -
techmque will be performed by Dr Sophie Moore and Dr Andrew Collinson who performed the thymic ultrasound
_ measurementfs in The Gambian work, in collaboratlon wnth Dr Yuktko Wagatsuma whao is the responsible. sc1entlst
For the foetal ultrasound asscssmcnt in the \dINIMat smdy :

" Blood samples from mothers
Hb concentration will be assessed from a drop of venous blood at approx:matety {2 months after delivery
by use of HemoCue® system. The accuracy of the HemoCue® machmes will be checked daily using control cuvettes.

s



4 mL of blood will be collected from vempuncture in trace-element- free lithium heparin tubes at
approximately |2 months after delivery. The tubes will be protected from light and heat and will not be allowed to
stand or be shaken. Plasma will be separated and frozen at either -20 or -70 °C depending on period of storage
Plasma ferritin will be assessed using immuno-radiometric assay (R & D Systems, Minneapolis, MN, USA).
Soluble transferrin receptors will be assessed by an enzyme immunoassay (double-sandwich method) (Ramco
Laboratories, Houston) (Flowers et al., 1989}. Vitamins will be assayed in HPLC, while folate wil] be tested with a
bioassay. CRP will be analysed by immunoturbidimetry using a Roche kit in a H1tach1 autoanalyzer. All trace

: elements w1ll be measured usmg atomnic absorptlon spectrophotomeh’y

Blood samples frorn infants
Cord blood samples from the umbilical vein will be coilected from infants delivering at the Matlab sub-
centres (approximately 30% of the cohort) and two lithium heparin tubes of 4 mi will be filled. At 8, 24.and 52

weeks of age a 4 mi sample of venous blood will be collected from each infant in this sub-sample (circa 700 infants) -

by a trained research phystician/nurse. Further, from all infants (about 2250 infants mcludmg the 700) venous blood
samples will be collected-at 6 months.

Hb concentration will be assessed from a drop of venous blood at 6 months after delivery by use of
HemoCue® system. Plasma ferritin will be assessed on the 6-month sample using immuno-radiometric assay (R & D
Systems, Minneapolis, MN, USA). P-zinc will be assessed by atomic absorption spectrophotometry.

_One aliquot of lithium heparin whole blood from the sub-sample at birth (cord blood) and at 8, 24 weekss
and 52 weeks of age will be transported at room temperature to Dhaka for processing by FACS.
_ Lymphocyte populations and sub-populations will be measured by three colour fluorescence analysis using
a FACSort flow cytometer (Becton-Dickenson). Analysis will be performed on blood- samples collected at birth
{cord blood), 8 weeks, 24 weeks and 52 weeks of age.

It is anticipated that the following panel of monoclonal antibodies will be.used in the FACS analys:s CD4"
(T-helper cells), CD8" {cytotoxic T-cells), CD3' (Total T ceils), CD45RA (naive T-cells), CD45R0O (memory T-
cells), CD69 (activation marker), I1-7, [FN-a, and [[-4.

Breast milk samples

Samples of breast milk will be collected from lactating mothers at 8, 24 and 52 weeks post-partum.

Samples will be collected using a standardised procedure; small samples of milk will be obtained from both breasts
of each mother by maternal manual expression. A study in The Gambia using milk of women collected immediately
before and-after a feed demonstrated no significant differences in the concentrations of any immunoprotein between
the beginning and end of a feed {Prentice, 1984 #452}. Similarly, no consistent diurnal variation was observed in
subjects studied over a 24 hour period {Prentice, 1984 #452}. The stage of feed and time of day for the collection
of milk sarfiples will therefore not be considered. Left and nght breast milk samples from 1nd1v1dual mothers w:]l
then be pooled for the purpose of analysis.

Samples will be transported to the Matlab !aboratory and frozen (- 20°C) prior to transfer to Dhaka.
Lactofemn and 1I-7 will be measured in extracted breast milk samples using quantitative colorimetric sandwich
ELISA (R&D Systems, Minneapolis, MN) Secretory IgA will be-measured by the standard method (RR 2002)
using a standard IgA of known concentration (Sigma, St Louis).

Assessment ofmicronutr:ents i breast milk will be performed. Details are still being discussed.

'Breast milk and plasma leptin concentratrons :

The adipocyte-derived hormone, leptm has cytokine-like function and may medlate the effects of starvation -

on immunity’ {Lord, 1998 #60;. Howard, 1999 #401}. -Mice- with congenital leptin dehclency (ab/ob) have*small
~hypocellular thymuses. and lmpalrcd cellular immunity {Howard 1999 #401}. 'In humans leptin influences  the
differéntidtion of naive and memory cells in vitro {Locd, 1998 #60; Martin-Romero, 2000 #625}, and genetic Icptm

) -~-def'cnency has been associated with an ill- dcﬁned suscepttblht’y to mfect:on {Ozata, 1999 #565}. Recent studies

. have mdwated that the placenta prowdes a source of leptin for the growing fetus, and this placental. Ieptm might be a
- growih factot-in. mtrauterme fetal development {Ben, 2001 #675; Buchbmder 2001°#676). -

' " In the current study breast milk leptin, levels-will be assessed in milk samples collected at 8, 24 and 52
weeks post-partum (see section LI for details). [n.addition, plasma- ]eptln levels will be measured in plasma samples.
collected at birth (cord blood) and §, 24 and 52 weeks ofagc Leptm concentrations in-both breast milk and plasma
samples will be measured using a well-characterised commercially available ELISA (Quantlk_me ELISA, R&D
Systems, Minneapolis, MN).



Placenta sampies

During normal pregnancy, a predominance of Th2 type cytokmes prevan]s and are cons;dered to protect the
fetus. Animal experiments suggest thatan increase of Thi type cytokines mdy instead have deleterious effects. A

recent study from Hahn-Zoric et af has shown that placentas from infants born with [UGR have significantly higher

[1-8 and significantly reduced II-10 mRNA than from normal infants {Hahn-Zoric, 2002 #677}. It is therefore
possible that reduced I-10 in the placenta is involved in the pathogenesis ofIUGR and studying cytokine levels in
placental tissue will provide essential information regardmg the fetal immune m:cro environment and 1ts effect on

fetal and infant development.

Following delivery, placental weight will be measured after draining all placental blood, removing obvious
clots, trimming the amnion and the cord, and trimming the chorion and cord to the p]acental Placental tissue
samples will then be collected into three separate tubes for analy31s

-Delayed -type hypersensitivity (DTH) response

A delayed type hypersensitivity response will be made at 52 weeks of age using tuberculin antigens (details)”
applied into the flexor surface of the forearm. Reactions will be measured 48 hours fater, and a transverse
measurement of induration of 5 mm or greater will be considered as positive. :

Depression scale, focd security

A short scale for assessment of depression (SRQ 20) was used during pregnancy and will be used at 7
months (at the time of the first psychomoator assessment). A food security questionnaire was previously developed
:md evaluated for use in pregnancy. This instrument will also be used 7 months after delivery.

Costing data

The project will include health economics evaluation of the interventions. This will include costing of the
interventions, cost- effectiveness analyses, and evaluation of incremental costs and benefits for combinations of
interventions ). Data on costs will mainly be collected by prospective micro-costing by the project personnel
administering the interventions. That is, the details of all input costs will be collected and recorded. Estimates of
possible savings in health care will be collected. Value of the gains will be assessed by a "willingness-to-pay"
survey. The indirect costs will be equal to the value of production lost due to participation in the program. The
resources needed for lmplementatlon of the intervention and the effects caused by the intervention will be identified,
measured and valued. Resources will be valued in monetary units, effects will be measured in natural and
appropriate physical units, and indication on value will be given by a ratio between costs and effects {C/E)-
measured in non-monetary units. Details of the planned data cellection and analyses are presented in the MINImat
protocol (2000-025), but effect data will be extended by the measurerpents described in this follow-up protocol.

-| Lactation, breast milk, micronutrients

Time plan g . :
Study component _ o 12003 2004 2005 2006 -

Base study up to birth . R %‘ﬁ}%fﬁé A : L ] :
Follow-up of mothers to next birth o 2 [

Growth and micronutrients to 24 m

1 Motor;cognitive development to 24 m

{ Immune function, thymus size to 12 m

Sample size calculat:ons ' R . : o
Overall {unless otherwise stated) we assume that the power should be 0.90 (Type Il error rate of 0.10) with
testing at 0.05 (Type [ error rate}, and estirfiate the sample size.needed for the minimum important difference (i.e.,

- the smallest difference that is substantively important) given the expected variation. The calculations have

accounted for 5% refusal, 11% loss during pregnancy and 9% loss during infancy. due to death and out-migration.
Thus, at 12 momhs of age 2250 infants (originatly 3000 recruited pregnant women) are expected to remain in the

study.




Follow-up of mothers into next pregnancy and child birth .

In the current cohort of 3000 women births begun in May 2002, and the last birth is expected to take place
in early 2004. This results in a median follow-up period after delivery to end of 2006 of 46 months. According to
HDSS data from Matlab 30% of women delivering a baby have delivered a new baby after 46 months, i.e. 900 out
of the original cohort have given birth to a new baby within the planned follow-up time to end of 2006. A two group
t-test with a 0,050 two-sided significance level will have 90% power to detect the difference between a later start
food supplementation mean of 2500 g and an early start supplementation mean of 2587 g, a difference in means of
87 g, assuming that the common standard deviation is 400 g, when the sample sizes in the two groups are 450 and
450, respectively (a total sample size of 900). However, if assuming that the main effect into next pregnancy js
obtained in the mid-part of the distribution of mothers’ pre-pregnancy weight (e.g..in the mid third of the
distribution), differences of 150 g would be possible to show. We have previously considered 70 g to be the
minimum important difference in birth weight (outcome of the index pregnancy).

Weight and height of the women (who delivered live births in their previous pregnancy) will be _

~measured at 14 wks in their next pregnancy and at the same time 5.5 ml venous blood will also be collected at 14
wks of their pregnancy and birth weight of their newborns will be measured. Breastfeeding pattern will be assessed
by home based interview within 72 hours of delivery, 2 weeks after delivery and thereafier on a monthly basis upto
12 months.

Considering the ability to demonstrate differences in haemoglobin 1 year after delivery of the index child, a
two group t-test with a 0,050 two-sided significance level will have 90% power to detect the difference berween any
two of the three micronutrient supplementation groups of 2 g/l, assuming that the common standard deviation is 12
g/l when the sample sizes in the two groups are 450 and 450. If considering different levels of compliance, e.g.
contrasting a lower third in the distribution of micronutrient intake against the highest third a difference in 4 g/
would be detected. A difference of 5 g/l is considered significant from a public health point of view.

We will also collect cord blood samples and respective placental tissue specimens from delivery. Following
delivery, placental weight wili be measured after draining all placental blood, removing obvious clots, trimming the
amnion and the cord, and trimming the chorion and cord to the placental. Placental tissue samples will then be
collected into three separate tubes for further analysis. Cord blood samples will be collected in heparinized tubes
(20 ml), plasma and mononuclear cells will be separated for further analysis. We will study the expression pattern
of cytokines in placental tissue that may provide essential information regarding the fetal immune micro-
environment and its effect on fetal and infant development. Very preliminary data from the 1* pregnancy indicates
that supplementation with 60 mg Fe feads to significantly increased numbers of macrophages and a marked
reduction in neutrophil counts and pro-inflammatory cytokine expression in the placental tissve indicating increased
immune surveillance and reduced inflammatory responses. A significant increase in plasma leptin levels in cord”
blood was observed in the 60-mg Fe group compared to the other two groups and were positivelx associated with

birth weight. Mononuclear cells will be analysed for phenotvpes of lymphocytes: CD4” (T-helper cells). CD8

(cytotoxic T—cells), CD3 (Total T cells), CD45RA (nawe T-cells) CD45RO {memory T-cel]s! and CD69
(activation marker), . o

_Excluswe breast feeding :
The sample size is sufficient to demonstrate differences of | 5% in exclusive breast feedmg prevalence

between any two of the 2x3x2 = 12 1ntervent10n groups.

Infant growth and mlcronutrlent status
The sample size will allow to demonsifate a difference between any of the Ix3x2=12 intervention groups in

attained weight- or height-for-age Z-scores of 0.25.
Simildrly, differences in haemoglobm at 12 months of4 g/L cou[d be detected

Motor and cognitive development

A two group t-test with a 0,050 two-sided 51gmf icance level will have 90% pawer to detect the difference in .

development quotient between | any two of the six mterventlon groups of 3, assuming that the common standard
:dev1at10n is 12; when the sample sizes in the two groups aré 375 and 375, respectwely (a total. sample size in the six
" aroups of 2250). However, if contrasting low- and high-compliance gmups of mlcronutnent intake (dose-effect
analysis) the  sample size would suffice-to demonstrate differences of-5 (125 in each’ strata) Differences of five are
considered to be thé minimum important dnfference from a public health point of view.
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Preliminary Findings

Table. Semiquantitative expression of immunostaining in placental tissue from women
supplemented with various micronutrient formulations. '

Study Groups 30mgFe + 60 mg Fe + MUM + 30 mg
folic acid folic acid P value Fe + folic acid P value

Placental tissue i
CD3 155143 1022 0.64 94621 0.84
CD3 8§+£34 4+1.1 0.24 3.7+£09 - 0.8
Macrophages 49+1.5 9.4+2 0.08 33+ 0.03*
Neutrophils (MPQ)  16.4+22 . 184+24 0.4 1722 0.7
TNF-cr 0.56+0.29 0.64+032 0.62 1.24 +0.54 0.8
[FNy : 0.96 £ 0.29 0.86+ 0.3 0.47 0.54 £0.24 0.44
IL-1B . - 0.4+0.11 0.11 £0.02 0.02* 0.44£0.16 0.1

Cord blood plasma

Leptin, ng/ml - 3.35+0.35 4+0.35 0.06 33+030 0.01

There was a significant increase in the number of macrophages in the placental tissue in
the 60 mg Fe group compared to the MUM-groups. The difference between the 60 mg
Fe- and the 30 mg Fe-groups were not significant. Expression of the pro-inflammatory
cytokine IL-1[ was significantly reduced in the 60 mg Fe-group compared to the 30 mg
Fe-group. The results indicate that there is increased immune surveillance and reduced
inflammatory responses at the local site in-the placenta.

Both Th1 (IFN-y, IL-2) and Th2 types (IL-4, IL-10) of cytokines were studied by
immunohistochemical staining, however only IFN-y could be detected in measurable
‘levels in the placental tissue. '
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Immune function sub-study
In the proposed study there are two separate types of intervention: food supplements either with early or

later start in pregnancy and one of 3 micronutrient supplementation regimes. The subjects will be randomised to
equal sized food supplementation groups within which a third will be randomised to each of the micronuirient
groups. There are also several outcomes including weight, thymic size and lymphocyte populatlon structure at birth
and various time points up to one year of age. Initially the impact of both types of intervention, along with other
relevant covariables, will be analysed separately for each outcome and time point, using multiple regression. In the
" case of the three micronutrient groups we will look at the two independent contrasts: (i) vs (i) and (ii} vs (iii). Thls
analysis will also allow us to investigate the interaction between protein-energy and micronutrient supplementatlon
and other covariables. We will then perform a multi-level analysis to investigate influences on changes with age.
Our sample size calculations are based only on tests of difference between the main effects of
supplementation at a single time point. We aim to arrange that the test of each type of supplementation for each
outcome and time point should be capable of detectmg 1/3 of a standard deviation for the variation of the outcome
variable on 90% of occasions [e.g. using thymic size data from Gambian infants: for log(thymlc size)
5d/3=0.223/3=0.074 or equivalent to about 8% of the mean thymic size]. This should give us sufficient leeway to
detect reasonably small differences between groups even if a sizeable proportion of the variance between individual
outcome measuremnents is due to random "within-infant” fluctuation or measurement error (rather than genuine
difference between children). E.g if 50% of the variance is due to error then sd/3 is equivalent to V(20)/3 or 0.47g,
where o is the standard deviation of the genuine variation between infants. Thus each test must meet very similar
criteria and we need only consider the least powerful, namely the difference between micronutrient groups since

these have the smallest group sizes.

The sample size for each test was calculated using the usual formula:

N =2{o/Ap . [P-1(1-a/2) + O-1(B)]}2,

- where ®~1{)is the inverse normal distribution function, o is the within- -group standard deviation, Ay is the
difference in mean between groups, N is the sample size and o and B are the significance level and power
_respectwely Substituting values of «=0.05 and $=0.9, Ap/c=0.333 this reveals that we require approximately 200
per groups, i.e. a total of 600 deliveries.

Mortality :
Although not being a primary objectwe the I-IDSS system w1ll provide full information on any deaths

occurring within the infant cohort, as well as a cause of death through a verbal autopsy procedure. The sample size
would suffice to demonstrate a difference in infant mortality rate of 25/1000 (e.g. the difference between 40/1000:

and 65/1000) between the MuMS. group and the iron-folic acid groups ;-

F acilities Available = - ,
Describe the availability of physical facilities at the place where the study will be carried out. For clinical and
laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate -
laboratory support. Point out the laboratory facilities and major eqmpment that will be requ:red for the study. For
_field studies, describe the field area mcludmg its size, p0pulat|en and means of commumcat:ons (TYPE WITHIN THE
PROVIDED SPACE). . _ - . i _

The Matlab field study area offers excellent facnlmes for this® “study. The Health and Demographlc Surveillance |
System, is a regularly updated demograph:c information system on 210,000 population and can provide much of the
‘data. required for this study. The existing ICDDR,B field data collection staff in Matlab offers a pool of highly
experienced and trained individuals to choosa from. Both the Matlab and Dhaka-based data processing.units of the
Public Health Sciences Division have long experlence in handling both longitudinal and special project data. The

"Sub- Centres are equipped with ultrasonography eqmpment and have trained staff for the thymic ultrasound. Matlab |. .
-Centre has a supporting laboratory-for handling of specimen, storage in freezers, and transport of samples to the [~

Dhaka laboratery, when needed .The Immune laboratory in Dhaka has the needed equ:pment and- staff for the
planned analyses.




Data Analysis

randomly assigned to 1 of 12 cells of a 2x3x2 complete factorial design. Compliance to the interventions will be
: carefully assessed permitting evaluation of both efficacy and effectiveness of single interventions as well as for
. combinations of them.

during the follow-up of the mother will, however, be performed with the original codes in order to avoid biases in |
| the analytical approach. ‘

: continuous outcomes such as weight and haemoglobin values. Logistic regression will be used with binary
outcomes such as rates of anaemia. Proportional hazards regression will be vsed with outcomes that capture time to

 .of these will be known from our analyses of compliance and taken into account: We will test for lack of bias by
showing that estimates of effectiveness derived from the dose-response curves is similar to that using-the "intention: -

. outcomes. This is certainly the’case for the nutritional supplements that have less impactt higher doses as nutrition
_improves (Ekstrom et al., 1996, 1999). For the same reason individuals with different levels of initial deficiency will
respond differently to a same dose and thus modify the effects of the intervention. :

* Déscribe plans for data analysis. _ilﬂldi'cate whether data will be analyzed by the investigators themselves or by other

professionals. Specify what statistical software packages will be used and if the study is blinded, when the code
will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the
study. (I'YPE WITIIN THE PROVIDED SPACE).

For.the blinded randomisations (micronutrients) the code will be opened after the primary analyses with
birth weight, foetal growth and maternal haemoglobin. The analyses with the functional outcomes in infancy and

This study is designed as a randomised, controlled experiment-with longitudinal follow-up. Women are

Effectiveness will be assessed by “intention-to-treat” analysis of the outcomes. This analysis includes all
stibjects randomised into each group, even if some of those subjects did. not comply with the conditions of the
group. General linear models (i.e., analysis of varianice and regression) with interactions will be used with

an event such as duration of EBF - Poisson regression may be used to model morbidity outcomes. In all analyses,
standard repression diagnostics will be done to evaluate model assumptions, including examining disiributions,
performing any needed transformations, and examining overall fit, residuals, and leverage. The proportionality
assumption of the proportional hazards regression will be evaluated using plots of the product-limit estimator, .
residuals, and modelling using time-varying covariates. Inasmuch as some data will be collected at muitiple times;
static, developimentat curve, and dynamic approaches for longitudinal analysis will be used.

Compliance information can also be used to estimate the dose-response to the biological intervention (e.g., mare
supplemental food). Dose-response estimates based on compliance information are subject to potential bias becausé
compliance can be confounded by other biclogical or psychological factors that are related to the outcomes. Many

to-treat” analyses. Estimating efficacy from the dose-response curves requires not only that the curves are unbiased
but also that they must properly model for changes in efficacy. Thus the relationships between compliance and
outcomes may not exhibit straight lines, so a non-linear or threshold model may be most appropriate for some
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Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this résearch in human subjects. If the study needs
«observations on sick individuals, provide sufficient reasons for using them. Indicate'how subject’s rights are
protected-and if there is any benefit or risk to each subject of the study.”

Wowen are being enrolled in the pregnancy part of the study after giving their informed consent. Al
birth (if it occurs at the sub-centre, female Paramedicy will obtain written informed consent for tiis continued

follow-up (see written consent form, Appendix |) for collecting biological samples, for the infant-to undergo thymic|

uitrasonographic examination and for anthropometric follow-up and interviews
Auy enrolled woman may withdraw from the study at any point without affecting her access to and use of
routine ICDDR.B services. She may also withdraw from any particular component of the study without affecting
her participation in other components. For example, she may refuse to give blood or allow utltrasoinagraphic
cxamination. Conlidentialily of information will be strictly followed, and acéess to data forms will be strictly
fimited, : -
' In addition to ethical review at ICDDR,B, ethical permission will also be obtained for the immune
component from the Research Ethics Commiittee, London School of Hygiene and Tropical Medicine, UK.

Use of Animals

Describe in the space provided the type and species of animal that will be used in the study. Justily with reasons the

use of particular animal species in the experiment and the compliance of the animal etiiical guidelines for
conducting the proposed procedures. ' '

Not applicable




theratu: e Clted

ldentuty all cited teferences to- publlshed Ilterature in the text by number n parentheses Llst ali cited references

ey : :
not include them in the iist of Literature Cited. There is no page limit for this section, however exercrse;udgment in

asscssing [he ‘standard” length.

'ACC/SCN Four l]r Repori on the World Nutrition Situation. Geneva: ACC/SCN in collaboration with IFPRI, 2000.
Albernaz E. Giugham ERJ, Vlctora CG. Supporting breastfeedmg A successful experience. J Hum Lact Tl
[998.14:283-5. |
Arifeen SE, Black RE, Caulfield LE et al. Infant growht patterns in the slums of Dhaka in refation to birth weight,
intrauterine growth relardation, and prematurity. American Journal of Clinical Nutrition 2000:72:1010-7.
Arifeen SE. Birtv weight, intrauterine growth retardation and prematurity: a prospective study of infant growth and
survival in the slums of Dhaka, Bangladesh. Doctor of Public Health dissertation. Jolns Hopkins University School
of Hygiene and Public Health, Baltimore, Maryland, 1997.
Ashaworth A. Effects of intrautefine growth retardation on mortality and morbidity in infants and young children. .
European Journal of Clinical Nutrition 1998;52:534-S42. |
Ayhwvard GP, Pleiffer SI, Wright A, Verhulst S1. Outcome studies of low birth Welbhl infants published in the Iasl
decade: A meta analysis. J Paed 1989;115:515-20
Barker DJ. Maternal and fetal origins of coronary heart disease. J R Coll Physicians Lond [994:28(6):544-51.
Barker DJ. The long-term outcome of retarded fetal growth. Schweiz Med Wochenschr 1999:129(5):189-96.
Barker DJ. The fetal origins of diseases of old age. Eur J Clin Nutr 1992;46 Suppl 3:53-$9.
Bayley N. Bayley Scales of Infant Development. 2nd edn. San Antonio: The Psychological Corporation, 1993
Beshgetoor D, Lonnerdal B. Effect of marginal maternal zinc deficiency in rats on mammary gland zinc metabolism.
J Nutr Biochem 1997;8:573-8.
Brown KH, Akhtar NA, Robertson AD, Ahmed MG. Lactational capacity ofmarginal[v nourished mothers:
Relationships befiveen maternal nutritional status and quantny and proximate composition of milk. Pediatrics
1986;78:909-19. ' .
Brown KH, Peerson JM, Allen LH. Effect of zinc supplementatlon on children's growth: a meta-analyms of
intervention trials. In: Sandtron B, Walter P, eds. 1988:76-83.
Caulfield LE, Zavaleta N, Figueroa A, Leon Z. Maternal zinc supplementation does not affect size at birth or
pregnancy duration in Peru. Journat of Nutrition 1999;29:1563-8. -
Ceesay SM, Prentice AM, Cole TJ, Foord F, Weaver LT, Poskitt EM, et al. Effects on birth weight and perinatal
* mortality of maternal diétary supplements i in rural Gambia: 5 year randomised controlled trial [pubhshed erratum
appears in BMJ 1997 Nov [;315(7116):1 14]] Bm) 1997, ;315(7111):786-90. )
de Onis M, Villar J, Giilmezogiu M. Nutritional interventiens to prevent initruterine growth retardation: evidence
from randomized control trials. European Journal of Clinical Nutrition 1998;52:583-593.
- Ekstrom, EC, Hyder Z, Habicht JP, Persson LA: Iron repletion acheived with lower doses of i iron than expected
among pregnant women in rural Bangladesh. FASEB J 1999:536.6..
- Ekstrom, EC, Kavishe FP, Habicht JP, Frongillo EA Jr, Rasmussen KM, Hemed L. Adherence to iron
supplementation durmg pregnancv in Tanzania: determmants and hematologlc consequences. Adm, JClm Nutr
- 1996:04:368-74,
~Fitzhardinge PM, Steven E. The small for date infant: ll Neurologlca! and mtellectual sequelae. :
- Pediatrics; 1972:50:50-57. - : i
Freeman HE, Klein RE et al. Nutrmon and cognitive developmcnt among rural Guatemalan chlldren Am J Publ
Health 1980,70:1277-1285.
Frongﬂio EA Jr, Hablcht JP. Investigating the weanling's dllemma Lessons’ from Honduras Nutr Rev 1997,55: 390— '
s, ) .
Gibson RS. Principles of Nutritional Assessment. New York: Oxford U1nversﬂy Press 1996,
. Glen PA, Pfeiffer SI; Wright A, Verhulst SJ. Qutcome studies of fow bfl'th welght mf'mts publlshed m the Iasl S
* .décade: A meta analysis. J Paed 1989; 115:515-20. 3 L
" Goodburn E, Chowdhury M, Gazi R. Low birth weight i in rurd! B‘mgjladesh J lrop i’cdldlr 1994 40 i23
Gopalan C. Current food and nutrition sntuatlon in soulh Asian and south-east Asian countries. Biomed Environ Sci
1996:9(2-5):102-16:
Greene HL. Vitaimin intakes during rap:d Qr0wth [n Heird WC, ed. New York: Reven Press Ltd. ]99] 251 67




Guimezogiu M, de Onis M, Villar J. Effectiveness of interventions to prevent or treat imparred fetal growth. Obstetr'

" Gynecol Surv 1997;52:139-49.

Hack M, Breslau N, Weissman B, Aram D, Klein N et al, Eifect of very low birth welght and subnormal head size -
on cognitive abilities at school age. N Engl ] Med 1991;325:231-7,

Haider R, Kabir I, Ashworth A, Huttly SRA. Community-based peer counselors increase exclusive breast-feeding
practices in Dhaka. In: Koletzo B, Hernell O, Michaelsen K (eds) Short and Long-Term effects of Breast-Feeding
on Infant Health. New York:-Plenum Press, 2000.

Hamadani JD, Fuchs GJ, Osendarp. SIM Hulda SN, Grantham—McGregor S. Lancet 2002;360:290- 94,

. Hetzel BS. The story of iodine det'mencv an mtemahonal chanllenge in nutrition. Oxford: Oxford University Press,

1989.
Hyder SMZ, Persson LA, Chowdhun AMR, Lénnerdal B, Ekstrém E-C. Impact of daily and weekly iron

supplementation to women n pregnancy and puerperium on haemoglobin and iron status sex weeks post partum:
results [rom a community-based study in Bangladesh. Scand J Nutr, in press 2002. -

Joos SK, Pollitt E, et al. The Bacon Chow Study; Matemnal nutritional supplementations and infant behavioural
development. Child Development 1983;54:669-676.

Kardjati §, Kusin JA, De With C. Energy supplementation in the last trimester ofpregnancv in East Java: 1. Effect
on birthweight. Br J Obstet Gynaecol 1988;95:783-94.

King JC. Enhanced zinc utihization during lactation may reduce maternal and infant zinc depletion. Am J Clin Nutr
2002;75:2-3.

Lechtig A, Habicht J-P, Delgado H, Klein RE, Yarbrough C, Martorell R. Effect of food supplementation during
pregnancy on birthweight. Pediatrics 1975;56:508-20.

Levitsky DA. Malnutrition and the bram changmg concepts, changmg concerns. J Nutr 1995:125 (Suppl) 221285-
22208.

Moore SE, Cole TJ Collmson AC Poskitt EME, McGregor IA, Prentice AM. Prenatal or early postnatal events
predict infectious deaths in young adulthood in rural Africa. International Journal of Epidemiology 1999 28:1088-
95. ,

Mora JO, de Paredes B, Wagner M, de Navarro L Suescun J Chrlstlansen N, Herrera MG. Nutritional
supplementation and the outcome of pregnancy. [. Birth weight. Am J Clin Nutr 1979:32:455-62.

Osendarp SJM, van Raaij JMA, Arifeen SE, Wahed MA, Baqui AH, Fuchs GJ. A randomized, placebo-controlled
trial of the effect of zinc supplementation during pregnancy on pregnancy outcome in Bangladeshi urban poor.
American Journal of Clinical Nutrition 2000;71:114-9. .
Osendarp SJM, van Raaij JIMA, Darmstadt GL, Baqui AH, Hautvast JGAJ, Fuchs GJ. Zinc'supplementation during
pregnancy and effects on growth and morbidity in low birthweight infants: a randomized placebo-controiled trial.
Lancet 200t;F11111:1080-5.

Pollitt E. Iron deficiency and cognitive function. Annual Reviews OfNutTlt]Ol’] 1993;13:521-37. + u
Ramakrishan U, Manjrekar R, Rivera J, Gonzales-Cosso T, Martorell R. Mlcronutnents and pregnancy cutcome: a.
reviw of literature. Nutrition Research 1999;19:103-59. -

Rice AL, Stoltzfus RJ,-de Francisco A, Chak:raborry I, Kjolhede CL, Wahed MA Matemal v1tamm A or Pcarotene
supplementation in factating Bangladeshi women benefits mothers and infants but docs not prevent subclmlcal
deficiency. Journal of Nutrition 1999;129:356-65. :
Richards M, Hardy R,-Kuh D, Wadsworth MEJ. Birth weight and cognitive function in the British’ !946 birth -
cohort: longitudinal population based study. BMJ 2001:322:199-203.

Roy SK, Islam A, Molla A, Akramuzzaman SM, Jahan F, Fuichs G Impact ofa single megadosc of vitamin A at

* delivery on breastmilk olf mothers and morbidity of their mfants European Juoumal ofC[lmcal Nutntlon

1997;51:302-7: :

Sarker SA, Rahman MM, All A, Hossam S, Alam AN Prolonged depressmn of serum zine concentration in
chiidren following post-measies diarrhoea. Human Nutrmon 1985;39C:411-7..

Shirali GS, Oelberg DG, Metha KP_-Maternal-neonatal serum vitamin A concentrations. Jouma] of Pedla[nc

.. Gastroenterology and Nutrition. 1989:62-6, -

- Sommer A, West K_PJ'r Vltamm A Deﬁc1ency Hcalth Survwa] :md ‘vmon New York: Oxford Um'vers:ty Prcss
1996. '

- Sorensen HT, SabToe'S, Olsen J, Rothman KJ, Gillman MW Fischer P. B]l‘thW‘B[ghE and cogmt’we functlon in

young adult life: historical cohort study. BMJ-1997;315:401-3.
* Stolizfus RJ, Chakraborty J, Rice A et al, Plausible evidence of effectiveness of an iron supplementat:on program

R

for pregnant and postpartum women in rural Bangladesh. Food and Nutr Bull 1998;19:197-204.

23




Strupp JB, Leviisky DAL Enduring wynl:vc Lffccis ofearly mdlnulnllon a theorctical reappraisal. J Nulr
1995;125:22218-22328.

UNICLEF/UNWWHO/MI Technical Workshop. Prevcntmg iron dehuency in women and children: background dnd
concensus on key technical issues and resources for advocacy, planning and 1mplcment1ng na‘uona] programmes.-
1999. New York, UNICEF. :

Ref Type: Report _

UNICEF/WHO. The World Summit for Children: Strategy for Reducma fron Deﬁcmncy Anaemia in Ch]ldren
JCHP30.95/4.5.1995. Geneva, World He'tlth Organlzation

Renype Report .

Waber DP. Vuori- Christiansen L et al. Nutritional supplementatlon matcma] education, and cognitive deve]opment
‘of-infants at risk of malnutrition. Am J Clin Mutr 1981:34:807-813.

West KPJr, Katz J, Khatry SK et al. Double blind, cluster randomised trial of low dose supplementation with
vitamin A or || carotene on mortality related to pregnancy in Nepal. British Medical Journal 1999;318:570-5.
Villar J. Rivera J. Nutritional supplementation during two consecutwe pregnancies and the interim lactation period:
effect on birth weight. Pediatrics 1988;81:51-7.

Viliar J. Smeriglio V, Martorell R, Brown CH, Klein RE. Heterogenous growth and mental development of .
intrauterine growth retarded infants dunng first three years of life. Pediatrics; 1984:74:783-91.

Willats P et al. Effect of tong chain fatty acxds in infant formula on problem solvmg at 10 months of age. Lancet
1998.352:688-91.

Winkvist A, Habicht J, Rasmussen K. Linking maternal and infant benefits of nutritional supplement during
pregnancy and lactation. Am J Clin Nutr 1998;68:656-661.

Winkvist A, Jalit F, Habicht J, Rasmussen K. Maternal energy-depletion is buffered among malnourished women in
Wolke D, Skuse D, Mathisen V. Behavior sl‘y!e in failure to thrive infants: A preliminary communication. J Ped
Psychol 1990;15:237-254.

Punjab, Pakistan. J Nutr 1994;124:2376-2385.

WHO Collaborative Study Team on the Roie of Breastfeeding on the Prevention of Infant Mortality. Effect of
breastfeeding on infant and chiid mortality due to infectious diseases in less developed countries: A pooled analysis.
- Lancet 2000;355:451-5




Dissemination and Use of Findings

Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication
is anticipated: working papers, internal (institutional) publication, international publications, international 7
conferences and agencies, workshops etc. Mention |f the project is linked to the Govemment of Bangladesh

through a training programme

Early findings will be disseminated through short reports and woukmg papers. Important results and conclusions
will be disseminated through working papers, journal articles, policy reports and presentations at national, regional
and international conferences and meetings.

Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatlc arrangements with
other national or international organizations or individuals. Indicate the nature and extent of collaboration and

include a letter of agreement between the applicant or his/her organization and the collaborating organization. (D0
NOT EXCEED ONE PAGE)

The project involves a vast number of scientist from the different divisions at the Centre and
collaborating partners in Bangladesh and abroad. Extensive consultations and meetings have preceded the
development of the project plan. On the first pages the roles of the different scientists are defined. Below
the main collaborations are listed. '

BRAC: Mushtag Chowdhury, Zeba Mahmud (food suppiementation programme}

Cornell University: Prof Kathleen Rasmussen (maternal nutrition), Prof Gretel Pelto {Ethnography), Prof J-P Hablcht (nutrition
epidemiolopgy), Prof Ed Frongillo {nutrition epldemmlogy and biostatistics), Prof Jere Haas.

LSH&TM: Andrew Prentice (Co-PI, immune finction), Sophie Moore (immune function), Andrew Colhson (thymlc
ultrasound).

Cambridge University: Dawd Dunger (foetal programming, gene-environment interaction)

Institute of Child Health, London: Sally Grantham McGregor (psychoe-motor development)’

Umvermy of Cambridge: David Dunger {foetal programming, gene- enwr{mment mteracuon)

Tmed university: Lars Lindholm (health economics) .

UC Davis: Bo Lonnerdal (nutrition biochemistry)

London University: Graham Hitman (foetal programming, gene-environment interaction)




.- =¥ |CDDR,B: Centre for Health and Population Research :
Combined Interventions to Promote Maternal and Infant Heaith: Effects Over a Pregnancy Cycle .
and on Children 0-24 Months
WRITTEN CONSENT FORM - '

Thank you for participating in the study during pregnancy. We would like to invite you to continue to
participate in the study even after child birth. Iam sure you remember why we do this study, but let me repeat some
ofthe information for your benefit. Good maternal nutrition and treatment of infection during pregnancy are very
important for the health and well being of the mother and her baby. Poor maternal nutrition and infection during
pregnancy are very common in Bangladesh, as in Matlab, which results in lack of energy/protein, vitamins and
minerals. Because of this, a lot of illnesses and deaths take place among mothers and their babies. E ’

ICDDR B in collaboration with the Government of Bangladesh, UNICEF and coilaborating universities-in .
the United States and Europe is undertaking a study to improve maternal and infant nutritional status‘fYou have
participated in this during pregnancy, and it has focused the ongoing feeding program, tablets with vitamins and
minerals, investigation regarding vaginal infection and advice regarding breast feeding. The “Pushti” program
continues also after birth, you have received tablets with vitamins and minerals to take for some more months, and
you will continue to receive either counselling to help you with breast- -feeding of your baby or health ediication on
care for yourself and the baby. We are now interested to study to what extent these interventions are benefiting your
health and your child’s heaith and further development.

[Only when delivering at sub-centre: We will collect two tubes of blood from the cord (not from you or
your child) and we will also take a small piece of the placenta in order to examine health conditions in the placenta.
We will also take 3 mt of blood in a tube from your child’s veins at three different occasions during the first years in
order to examine the effects of the food supplementation and the micronutrient tablets you received during
pregnancy. We will examine the haemoglobm concentration on one of these occasions and inform you about the
result. Other results will not be reported back, and we ask for your permission to use it for scientific purposes.}

[Oniy when not de!zvermg at sub-ceiitre, during the 7-10 day home visit: We will also take 3 'ml of blood in
a tube from your child’s veins at 6 months in order to examine the effects of the food supplementation and the
micronutrient tablets you received during pregnancy. We will examine the haemoglobin concentration and inform
you about the result. Other results will not be reported back and we ask for your permission to use it for scientific
purposes.} B
You are familiar with ultrasound examination. We will examine your child with ultrasound on 3-4 _
occasions, and see how thymus, an organ thal is involved in the defence against infections, is developing. This
exanunation takes a few minutes and is not causing any harm for your child. '

We will continue to measure weight and other body measurements on your child and also, for a few times,

. even your wetght We will also ask questions about your health and your child’s health, feeding and development.

On three occasions during the first years we will observe how your child advances in movements and in play.

We will also coliect 5.5 ml of blood (about a teaspoonful) from your veins. We will test this blood for
anaemia, and tell the result. Other results will not be told, and we ask for your permission to use it for scientific
purposes. We will also ask you to geta portlon ofbrcast milk on threc occasnons for analysns of effects ofthc food
and nmicronutrient supp]ementatlon . ;

. We assure you that we shall maintain the confdentiahty about the information we collect from you. All
records from this study at the Matlab Diarrhoea Hospital or the Dhaka offices of ICDDR,B will be kept private and
in a -locked location. Only people doing the- study will be able to look at them. Any study records that are taken
from' ICDDR,B" will not have any of the names of who took part in the study. -

" Your partlc:lpa[lon is absolutely voluntary. You are at liberty to withdraw from the study at any time durmg,
the study without any penalty or change in the routine care you or your child receives. If you decide not to take part .
in these parts of the study, 1t wiil not change the care you, your child or your family receives from ICDDR B in any |
way. You will 5till recetve our routine care and necessary support and treaiment. .

You may ask any questions regardmg the study and 1 shall be happy to answer them for you lf you have any
problems or questions you can contact your home health care worker, or contact Matlab Hospltal of lCDDR B aor
Dr. Lars Ake Persson at the following phone number at any timé: 988 5155 (Dhaka)

= Do you have any questions? . - © Yes . No
» Do you agree to participate in this study? Yes  No
Signature of the witness Signature/thumb impression of pregnant wornan

(Paramedic) Date:




Check Lt

After completing the protocol, pl_é_ase check that the following selected items have been included.

1. Face Sheet | nctuded \//

2. Approval of the Division Director on Face Sheet

3. Cenrtification and Signature of Pl on Face Sheet, #9 and #10

4, Table on Contents

. Pr-ojebt Summary b/

tn

6. Literature Cited V‘

7.-Biography of Investigators

I - S

8. Bhical Assurance L

9, -éénsent Forms V

10::Detailed Budget-" : L{ .hmwww).._ Lanstny -

)
~l




Externai reviews

The psycho-motor development component was reviewed as pert of Dr Fahrmda Tofails
preparations for her PhD work and changes were included.

The Imniune component wis extemally reviewed, see attached comments. Further it was
- extensively reviewed and discussed within Dr Prentice’s group.

Most aspects regarding the other components were already included in the prevrous
protocol ("000 025), although now being specified in time. e
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_,_Demiled Commenw'

Please briefly provide your opmnons of this proposal, giving special attcrmon to the onginality
and feasibility of the project, its potential for providing new knowledge and the justification of

- financial support sought; include suggestions for modifications (scientific or financial)
- where you feel Lhcy are justified. -

.(‘Use addmonal pagcs 1f necessary)

Reviewer: L&(j ] S

This application concerns a most up-to-date and relevant research
problem: can fetal events program for future disease.

The observations made by Prof. Preritice’s group in the Gambla of the
increased adult mortality linked to the season of birth provides a possible .
approach to illumination of the problem The proposed cooperation within the.

_ research project already planned within the Matlab offers excellent opportmutxes

which are well saken care of in this proposal: :
The sénior researchers involved are very competent and exPenenced in

 the field-and this becomes obvious from the planning. I can really not come up

with any negative criticism or suggesions of improvements. It is a most
important, well planned research proiect on a very si gnlﬁcant problern dtrected
by some of the best researchers in the field. - :

I will be awaiting the results with great interest.
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Tule Pre-natal nutritional programmmg of inmune functon tn rural Bangladcshl children.

‘Summary of Referce's Opinions: Please see T.bc foliowing table to cvajume the various aspects of

the proposal b
separate, attached page.

Quality ofprojcct

Adequacy of project design
Suitability of methodology
Feasibility within time pén‘od
Appropriateness of budget

Poteatial value of field of knowledge

CONCLUSIONS
I support the-:c;ipp]ication:

a) without qualificatien

b) with qualification
- on technical grounds
- on level of financial support

I do nbt‘supﬁort”mé application’

v checking the appropriaie boxes. Your dctzuled comments are soughtona

Rank Score
High  Medium
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Signatures
Position:

Institution: ..;»

“"Date: -
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CURRICULUM VITAE

NAME
Lars Ake Persson
Bom 1947-07-23 (id 470723-1439}

CURRENT POSITIONS ADDRESS .~
Professor, fntermational Public
Health, Umed University,
Sweden (leave of absence since
March [, 1999} :
Director, Public Health Sciences
Division, [CDDR,B: Centre-for
Health and Population Research,

ICDDR,B

Fux +880 2-8826050

Public Health Sciences Divison,

GPO Box 128, Mohakhali CA.
Dhaka 1000, Bangladesh
Phone +880 2 9885153

e-maii persson@icddrb.org

Dhiaka, Bangladesh

' EDUCATIONITRAINING

DEGREE .
INSTITUTION AND LOCATION | (if applicabls}. YEAR(s) FIELD OF STUDY
Uppsala University, Sweden MD 1973 Medicine )
Sanddskolan, Sweden Certificate 1972-73 Aid and disaster relief training
Swedish Board of Health and Weifare Certificate 1973 Tropical/intermational medicine
Givle Hospital and Visternorriands landsting, Sweden Internship 1973-74 Medicine, Surgery, General practlce
Dept Paediatrics. Ornskéldsvik Hospital, Sweden Residency 1674-76 Paediatrics
Depl Paediatrics, Umed University, Sweden Residency 1978-79 Paediatrics
Dept Child Psychiatry, Umea University, Sweden  Residency 1979 Paediatrics/child psychiatry
Dept Infectious Diseases. Umea University, Sweden Residency 1979 Paediatrics/infectious diseases
* Swedish Board of Health and Welfare Specialist 1980 Paediatrics
Umed University, Sweden PhD " 1984 Paediatrics/Paediatric Nutrition
Dept Paediatrics, Umea University, Sweden .Docent 1990 Paediatrics -
Umed University, Sweden Professor | 1998 International Public Health

PROFESSIONAL EXPERIENCE
{Internship and residency, see above)

Medical Officer, Ndolage Hospital, Tanzania

PR

1976-1978
1980-1983  Fellow, Social Medicine, Umed University, Sweden
1983-1984  Feliow, Dept Paediatrics, Umea University, Sweden
1984-1985  Medical Advisor, Institute for Protection of Children's Health, Hanoi, Vletnam
1985-1986  Fellow, Dept Paediatrics, Umed University, Sweden
- 1986-1990  Senior lecturer/researcher in Paediatrics/Epidemiology, Ume University, Sweden
"1990-1997  Associate profédsor, Dept Epidemiology and Public Health, Umei University, Sweden
1998- Professor in Intemational Public Health, Umei University, Sweden -
1999- Director, Public Health Sciences Division, ICDDR.B, Dhaka, Bangladesh
LANGUAGES

Swedish - mather-fongue; English — fluent; Kiswahili & ﬂ‘uent; Spanish — fair; German - fair; French - fair

RESEARCH AD\_"ISOR
Current research students

Title of project/planned thesis Degree - Student . | Planned
' - S | vear of
s , . defence -
‘Anaermia.and tron deficiency in women. fmpact of iron PhD- - 7 | Zia Hyder - [ 2002
supplementation during pregnancy-in rural Bangladesh - ({co-advisor) 1
Micronutrient status-and functional outcomes in mfancy lntervenhon PhiD. Torbjém Lind | 2003
studies in Indonesia and Sweden. : B " I
"1 Trauma exposure, resilience factors and mental heaith of refugce PhD Stephen Goldin | 2003
children in Sweden ) : AT _ . -} (co-advisor) T
Equity in child health in Vietnam- PhD 'Dmh Phuong 2003
: Hoa '




Cnmp!e.fed theses

Title Degree ’ Student Year
On the Muliifactorial Enology of Celiac Disease. An Eprdemlologlcal PhD Anneli Ivarssori 2001
Approach to the Swedish Epidemic
Ulilisation of health services in a transitional society: SlLIdlCS in 1 PhD Ngo Van Toan 2001
Vietnam-1991-1999 : (co-advisor) :
[nfant mortality in transitional Nicaragua PhD Rodoifo Pefia 1999
Adolescent pregnancies in Nicaragua. The importance of gducation. PhD Elmer Zetaya Bladon | 1999
. ) {co-advisor)
Child health in Somalia. An epidemiological assessment in rural PhD Mariam M [brahim 1998
communities during a pre-war period. .o Lo T
Utiiisation of reproductive health services in Vietnam Licentiate | Ngo Van Toan 1996
Teenage sexuality and reproduction in Nicaragua. Gender and social | Licentiate Elmer Zelaya Bladon | 1996
differences ' ‘
Social patterning of child health in Viemam Licentiate | Dinh Phuong Hoa 1996
Family planning and reproductive patter in rural Vietnam Licentiate | Hoang Thi Hoa 1996
Risk factors for future cardio-vascular diseases. A longitudinal study | PhD Ertk Bergstrom 1995
from adolescence to adulthood
Studies for health planning in riral Somalia. Community perceptions | Licentiate’ | Abdulaziz S Aden 1954
and epidemiological data, .-
The causation of kanzo. Studies on a paralytic disease in Africa PhD Thorkiid Tyileskir 1994
{co-advisor) )
Community involvement in cpldcmlology and preventive work - the PRD Inger Bréinnstrom 1993
case of a Swedlsh community ; {co-advisor)
RESEARCH PROJECTS
Project Role in Funding apency Year(s)
roject - i
The Bangladesh arsenic calamity and reproduction: Does | Principal USAID, SAREC 1.2002-
arsenic contamination of drinking water result in fetal investigator ’
wastage, intrauterine growth retardation, neonatal deaths
and impaired cognitive development, and to what extent .
can nutrition interventions reduce the risk? i )
Poverty aitd health studies : Prncipal Dap ‘| 2001-
- - : investigator ) ; :
Arsenic in tube well water and health consequences Principal Sida, WHO 2001-
: investigator - o
' Socigeconomic déterminants of child survival dunng Principal | SAREC .]1999- .
warfare and rapid social transition. [nfant mortality in . | investigator ] - - i
Bavi district, Vietnam, 1965-98 (Collaborative project - o
with Department of Social Paediatrics, Institute for ™
Protection of Children’s Health, Hanoi) - T
Pilot studies of arsenic exposure.through dnnkmg water | Principal USAID .. “| 2600-
and health consequneces in Matlab, Bangladesh investigator i
Combined interventions to promote maternal and infant” | Principal UNICEF 2000-
healih (Collaborative project between ICDDR,B, investigator R
UNICEF, and Comnell Unnersnty, USA) - Lo L - .
. |Studies of the public health cansequences of violence . [Co- .. .. Asian Development Bank st 12000-,
| against women in Bangladesh’ (Coilaborauon ICDDR, B invesiipator | {ADB) o . '
| Naripokkhe, Bangladesh and WHQ) : - ST s -
Development of a questionnaire instrument for evajuation | Principal USAID through Johns .. 12000-
| of causes of adult female deaths and matemal mortality, * | investigator | Hopkins -0
and ihe evaluation of causes of death in a nation-wide
survey in Bangladésh (Collaboration with Johns Hopkins




University)

Iron and. zinc defliciency during infancy - causes, Principal SAREC, MFR 1995- .
functional outcomes and the effect of an intervention. A | invéstigator o
cohort study in céntral Java. {Collaboration with Gadjah
Mada University and Dept Nutnition UC Davis)
Determinants of compliance with iron and zinc Principal SAREC 1997-
supplementation’in infancy. A cohort study in Centra! mvestigalor
Javy ) -
Vitamin A supplementation and 1mmumsanon in practice | Principal SAREC 1997- -
‘in Bangladesh. A cohort study of the equity and ‘inveshgator :
effectiveness in preventing under five monality
(Collaboration with Research and Evalueation Division,
BRAC, Bangladesh) ) C
Effectiveness of iron supplementation programmes in Co- SAREC -1996-
pregnancy. The impact of dose frequency on compliance, | investigator
side effects and haematological outcome (Collaborative
project with BRAC, Bangladesh and Dept Nutrition, UC
Davis)
Exposure to trauma, resilience factors, and mental health | Principal Swedish Council for Planning | 1994-
of refugee children in Sweden (Collaboration with Dept | investigator | and Co-ordination of :
Child Psychiatry, Umed university) Research (FRN), and from
Swedish Council for Social
Research (SFR)
Swedish Multicentre study of the incidence and aetiology | Co- Swedish council for forestry  { 19%1-2001
of coeliac disease nvestigator, | and agricultural research
member of | (SIFR), The Swedish
the steering | Foundation for Health Care
committee | Sciences and Allergy
N Research (Vardal), and
"Front-line research funds" of
the Viisterbotten county
council. e
Swedish participation in the multt centre study "Euro Principal Umea university research - 1991-1998
Growth Study” regarding feeding, growth and investigator | funds (Central component
micronutrient health of infants 0-3 years of age | financed by European union)
Health systems research in Vietnam (Collaborative Co- SAREC 1991-1999
.| project with Ministry of Health, Vietnam, Medical principal
Faculty, Hanoi, IHCAR, KI, Nordic School of Public investigator . !
Heaith, Géteborg, and Eptdcmm!ogy, I,'mea University, - . .
Sweden. ]
Reproduc_tlve and child health in Nwaragua Principal SAREC . 1'1990-1999
{Coltaborative project with the Municipality Health ~ |investigator | B
| Services, the Autonomous Nicaraguan University, and ' ’ -
the Movimiento Comunal, Leén, Nicaragua) - -
Risk indicators'in adolescence for future cardio-vascular | Co- Swedish council for social .1988-1995
diseases, the Umed Youth Study . principal research (SFR) R
. R [ investigator
The epidemiology of Epidemic Spasiic-Paraparesis- -Co- SAREC- 1988-1994
{Konzo) in Zaire (Coilaborative project between -investigator - T
Nutrtion-Institute i Kinshasa (CEPLANUT); ICH, )
Uppsala Umvcr51ty and Epldemllogy, Umcu University,
1 Sweden) :
Swedish Childhood Dlabetcs Study Co- MFR “11986-1991
- : - - | investigator - PR
, Epidemiolbgy in the planning of Primary Health Care Co- SAREC - 1982-1992 -
| {Coilaboration with Community health department, investigator, | - !
Medical Faculty, Somali National University, later - -
‘| Mogadishu, Somalia). . : principal
’ T : _ | investigator
Swedish multicentre study on food habits and nutdent | Co- Swedish Food Administration | 1979-1986
intake in childhood in relation to health and socio- investigator ] ;




economic conditions (Collaborative-study with Sedish
- | Foad Administration and Uppsala University)




TEACHING

'(19;6 78}

Co-principal investigator and co-ordinator of a Fogarty training grant (200,000 $ per year) to Comell umvers;ry
USA, and ICDDR,B, Bangladesh, for training in Maternai and Infant Nutrition 2001-2005

Course organiser and teacher at international course in Health and Demographic Surveillance and Advanced
Analysis of Longitudinal Data, in Matlab, Bangladesh (2001 :

- Course organiser and teacher at Intermational Training Course in Epldcmlology far Public Health in Matlab and

Dhaka, Bangladesh (2000}

Tedcher in Epidemiclogy at courses in Epldemlology and research methodology at ICDDR,B, Dhaka {1999-)
Course co-organiser and teacher at 5 credit courses in nutritional epidemiology at Umea Umiversity (1997-
1998).

Production of the text book ' Epldemrology for Public Health" (by Lars Ake Persson and Stig Wall) based on the
teaching experiences and international courses during the 1980s and 1990s. See publication list number 107%.
Course orgamiser and teacher in 5 credit course in public heaith,- ‘epidemiology and biostatistics as part of the.

~ introductory semester for biomedicine students at the medical faculty, Umea University (1996-1998).

Director of studiés at the Depariment of Epidemiology and Public Health, Umea University and development of
the curriculum and core course content of the Masters’ of Public Health program at Umed University (1994-95),
Course organiser and teacher at courses in Epidemiology, 10 credits, which is part of the post graduate program
in Public Health a1 Umei Umversny (1991-present). This course as well as the entire Public Health program is
given in English with course participants from many counmes Also organiser and teacher in Advanced
Epidemiology (10 credits) from 1994 to 1998, :

Invited teacher in nutritional epidemiclogy at the ESPGAN summer school in Ausin'a, 1993,

Teacher in international health, nutrition and epidemiology at 10 credit courses in Intemational Health at Umed
University. (1991 -present).

Teacher in international heaith and nutrition at courses at the Swedish Agricuitural Umversﬂy (1986-1996).

- Organiser and teacher in international health (2 credits) within a multidisciplinary course (10 cred:(s) on

"Conditions in low income countries” at Umea University, (1989)

- Co-ordinator and teacher at yearly research training courses {summer school) in "Epidemiology and Field

Research Methods" with participants from Africa, Asia and Latin America as well as European countries in
Ume. (1988-present). These- courses are intensive courses of 2-3 weeks duration, including a lot of "hands- -on™
experience of epidemiology.

Invited speaker at the SAREC supported research seminar "Infections of the gastrointestinal and rcsplratory
tract” at the National Institute of Hygiene and Epidemioclogy, Hanoi, Vietnam. (1988).

Co-ordinator and teacher in courses in "Epidemiology and Field Research Methodology™ at the Olof Palmie
Institute i Hanoi, Vietnamn (1986), at King Edward's Medical College in Lahore, Pakistan (1986}, at the
Medical Faculty in Mogadishu, Somalia (1987), in Luanda, Angola (1987), in Harare, Zimbabwe (1988) and in
Matagalpa, Nicaragua (1988). Intensive courses of 1-2:weeks duration. The teaching metheds developed have
been evaluated and reported in the Bulletin of the World Health Organization (see publication list number 25).
Course material developed in English and Spanish (see publication list number 88 and 94).

Teacher and course arganiser for the courses in-paediatrics at Medical Faculty, Umed University. (1985-1987).

‘Responsible for three courses of three months duration cach,

Teacher/organiser of seminars, courses and weekly post- graduate training of paedmm(:[ans and nurses at the
Olof Palme [nstitute for Protection of Chiidren’s Heaith, Hanoi, Vietnam and at various regional hospitals in
Vietnam. {1984-85). Several hours of teaching each week, Development ofcourse matcnal which was
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Budget for MINIMat - Immun'e_ functiorsin the next pregnancy

# of

' Designa'tion Pay-Level post Effor.‘t Rate | PM Ylea/:u-rlount | Sub-total‘k

Laboratory Officer GS-5 1 100% 323 5 . 1615
.|Laboratory Technician . GS3-3 1 100% 197 5 _ 98-5_

' | | | ‘ . 2,600
Travel and Transpdrtafion:
Local travel, in/between Dhaka-Matiab 250
Supplies & Reagent: _
Antibodies and conjugates for ;mmunostainin_g of placental tissue 3,000
Elisa kits for measuring lactoferrin, IL-7, IgA & Ieplih in breast mitk 10,000
Disposable supplies 3,000 16,000
Total Operating Cost 18,850
Indirect Cost @ 32% 6,032
Total Project Cost 24,882

Md. Bozlur :E:‘st?'g

Manager, Budget
1CDDR,B: Centre for
Health & Population Research
Mohakhali,; Dhaka- 1212

Bangiadesh o
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WRITTEN CONSENT FORM

Thank you for participating in the study during pregnancy. We would like to invite you to continue to
participate in the study even after child birth. I am sure you remember why we do this study, but let me repeat
some of the information for your benefit. Good maternal nutrition and treatment of infection during pregnancy
are very important for the health and well being of the mother and her baby. Poor maternal nutrition and
infection during pregnancy are very commeon in Bangladesh, as in Matlab, which results in lack of
energy/protein, vitamins and minerals. Because of this, a lot of illness and deaths take place among mothers and
their babies.

ICDDR,B in collaboration with the Government of Bangladesh, UNICEF and collaborating universities
in the United States and Europe is undertaking a study to improve maternal and infant nutrition status. You have
participated in this during pregnancy, and it has focused the ongoing feeding program, tablets with vitamins and
minerals, investigation regarding vaginal infection and advice regarding breast feeding. The "Pushti" program
continues also after birth, you have received tablets with vitamins and minerals to take for some more months,
and you will continue to receive either counseling to help you with breast-feeding of your baby or health
education on care for yourself and the baby. We are now interested to study to what extent these interventions

\/ are benefiting your health and your child's health and further development.
[Only when delivering at sub-centre: We will collect two tubes of blood (8.0 ml) from the cord {not
from you or your child) and we will also take a small piece of the placenta in order to examine health conditions
o in the placenta. We will also take 4 mi of blood in a tube from your child's veins at three different occasions
7 during the first years in order to examine the effects of the food supplementation and the macronutrient tablets
o you received during pregnancy. We will examine the haemoglobin concentration on one of these occasions and
' inform you about the result. Other results will not be reported back, and we ask for your permission to use it for
scientific purposes.]

[Only when not delivering at sub- centre, during the 7-10 day home visit: We will also take 4 ml of
bloed in a tube from your child's veins at 6 months in order to examine the effects of the food supplementation
and the micronutrient tablets you received during pregnancy. We will examine the haemoglobin concentration
and inform you about the result. Other results will not be reported back, and we ask for your permission to use it
for scientific purposes.

You are familiar with ultrasound examination, We will examine your child with ultrascund on 3-4
occasions, and see how thymus, an organ that is involved in the defence against infections;, is developing. This
examination takes a few minutes and is not causing any harm for your child.

We will continue to measure weight and other body measurements on your child and also, for a few
times, even your weight. We will also ask questions about your health and your child’s health, feeding and
development. On three occasions during the first years we will observe how your child advances in movements
and in play.

We will also collect 5.5 mi of blood (about a teaspoonﬁll) from your veins. We will test this blood for
anaemia, and tell the result. We will also examine the blood for effects of the food supplementation and the
macronutrient tablets you receive during pregnancy. Other results will not be told, and we ask for your
permission to use it for scientific purposes. We will also ask you to get a portion of breast milk on three
occasions, for analysis of effects of the food and micronutrient supplementation.

" We assure you that we shall maintain the confidentiality about the information we collect from you. All
records from this study at the Matlab Diarrhoea Hospital or the Dhaka offices of ICDDR,B will be kept private
and in a Jocked location. Only people doing the study will be able to look at thermn. Any study records that are
taken from ICDDR,B will not have any of the names of who took part in the study.

Your participation is absolutely voluntary. You are at liberty to withdraw from the study at any time
during the study without any penalty or change in the routine care you or your child receives. If you decide not
to take part in these parts of the study, it will not change the care you, your child or your family receives from
ICDDR,B in any way. You will still receive our routine care and necessary support and treatment.

You may ask any questions regarding the study and I shall be happy to answer them fer you. If you
have any problems or questions you can contact your home health care worker, or contact Matlab Hospital of
ICDDR,B or Dr. Shams El Arifeen at the following phone number at any time: 8810115 (Dhaka).

s Do you have any questions? Yes No
\ » Do you agree to participate in this study? Yes Ne
Signature of the witness Signature/thumb impression of pregnant woman

(Paramedic) Date:




To

From:

Sub

International Centre for Diarrhoeal Disease Research, Bangladesh

CENTRE FOR HEALTH & POPULATION RESEARCH
Mail :1CDDR,B, GPO Box i28, Dhaka-1000, Bangladesh

Phone: 830-2-8811751-60, Fax : 880-2-8823116, 8812530

Web :http://www.icddrb.org

Memeoranduny

7 May 2006

: Dr. Shams El Arifeen

Principal Investigator of research protocol # 2002-031
Public Health Sciences Division (PHSD)

Research Review Committee (RRC)

Prof. Alejandro Cravioto ; ULUB
Chairman O/\@)LU\/
!

: Proposal for modification of research protocol # 2002-031

Thank you submitting the proposal for modifications of your research protocol # 2002-03 1
titled “Combined interventions to promote maternal and infant health: Effects over a
pregnancy cycle and on children 0-24 months™ for consideration of the RRC and
presenting the proposal before the RRC in its meeting held on May 4, 2006. This is to
inform you that after review and discussion, the Committee made following observations
on the proposal:

a)

b)

¢)

d)

Though the addendum proposal is based upon preliminary findings, prowdmg those
findings would enable to assess the strength of association.

Expressions of which cytokines would be sought from the placental tissues?

Budgetary provisions have not been attached to the addendum proposal though
additional costs would be mvolved

Bangla version of the consent form should be submitted for review by the Cormmittee.

You are advised to modify the proposal addressing above issues and to submit its modified
version for consideration of the RRC Chair.

Thank you once again.

Copy: Director, PHSD

Minutes of the May 2006 RRC meeting - ' 7/5/2006




