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Phone: 880-2-8811751-60, Telex : 642486 1ICBD B)
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16 May 2005

| bR
From: Professor AKM Nurul Anwar f -
Chairman G@

: Dr. Shams El Arifeen

Public Health Sciences Division (PHSD)

Fthical Review Committee (ERC)

Sub : New Principal:Investigator (P1} of

Thymus component of research protocol # 2000-025

The ERC in its meeting held on May 11, 2005 approved Dr. Yukiko Wagatsuma's
proposal for designating you the PI of the Thymus component (funded by the London
School of Hygiene and Tropical Medicine, UK) of research protocol # 2000-025 titled
“Combined interventions to promote Maternal and Infant Health”, Congratulations!

Please submit the modified version of the ERC Face Sheet and relevant pages of the

research protoco! including the consent forms for the above mentioned conmsponent of the
reseatch protocols reflecting the change in the P1 of the research protocol.

TERMS AND COMDITIONS

As the Principal Investigator, the ultimate responsibility for scientific, and ethical conduct
including the protection of the rights and welfare of study participants vest upon you. You
shall also be responsible for ensuring the competence, integrity and ethical conduct of the
investigators and otner staff ditectly involved in this research protocol.

You shall conduct the study in accordance with the ERC-approved protocol and shall fully
comply with any subsequent determinations by the ERC.

You shall obtain prior approval from the Research Review Committee and the ERC for

. any modification in the approved research protooel and/or approved consent form(s),

except in case of emergency to safeguard/eliminate apparent immediate hazards to study
participants. Such changes must be immediately reported to the ERC Chairman.

You shall recruit/enroll participants for this study strictly adhering to the criteria
mentioned in the research protocol.

You shall obtain legally effective informed consent (i.e. consent should be free from
coercion or undue influence) from the selected study participants or their legally
responsible representatives, as approved in the protocol, using the approved consent form
ot to their enrollment in this study. Before obtaining consent, all prospective study




participants must be adequately informed about the purpose(s) of the study, its methods
and procedures, and also what would be done if they agree and also if they do not agree to
participate in the study. They must be informed that their participation in the study is
voluntary and that they can withdraw their participation any time without any prejudice.
Signed consent forms should be preserved for a period of at least five years following
official termination of the study. :

You shall promptly report the occurrence of any Adverse Event or Serious Adverse Event
or unanticipated problems of potential risk to study participants or others to the ERC in
writing within 24 hours of such occurrences.

Any significant new findings, developing duriﬁg the course of this study that might affect
the risks and benefits and thus influence either participation in the study or continuation of
participation should be reported in writing to the participants and the ERC.

Data/samples should be collected and interviews should be conducted, as specified in the
ERC-approved protocol, and confidentiality must be maintained. Data/samples must be
protected by reasonable security, safeguarding against risks such as their loss or
unauthorized a_ccess,fdestructions, used by others, and modification or disclosure of data.
Data/samples should not be disclosed, made available or use for purposes other than those
specified in the protocol, and shall be preserved for a period, as specified under Centre's
policies/practices. '

Y ou shall promptly and fully comply with the decision of the ERC to suspend or withdraw
its approval for the research protocol.

You shall report progress of research to the ERC for continuing review of the
implementation of the research protocol as stipulated in the ERC Guidelines. Relevant
excerpt of ERC “uidelines and ‘Annual/Completion Report for Research Protocol
involving Human Subjects’ are attached for your information and guidance.

I wish you all success in running the above-mentioned study.

cc: - Director, PHSD
- Director, HSID
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International Cenire for Diarrliocal Disease Research, Bangladesh
CENTRE FOR HEALTH AND POPULATION RESEARCH
Mzil : ICDDR, B. GPO Box 128, Dhaka- 1000, Banglidzsls
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Memorandum
Date 20" March 2005
To E:RC Chairman _
Ty, |0 Diveder , HsTD
From : Dr. Yukiko Wagatsuma, Sciéntist, IDU/HSID y‘/\)
Subject ' : Cliafige of PI |
cc - | .- Finance

' Executive Director

: Dr. Rashidul Haque, 1.SD
: Dr. Shams Areefin

: A.S.G. Fatuque; CRSC

{ would ¥z to transfer my PI tesponsibility to the following scientist,

1. Kla-azar community s{udj'(f“lliﬁ ‘ed by CDC) to Dr. Rashidu! Haque, L.SD




International Centre for Diarthoeal Disease Research, Bangladesh
CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR, B, GPO Box 128, Dhaka- 1000, Bangladesh

Phone: 880-2-8811751-60. Telex : 642486 ICDD BJ

Fax : 880-2-882311 Gj 530. 8811568, 8826030, 9885657, 8811686, 8812529

Cable : Cholera Dhaka 2ROV 2

5 January 2004

To : Dr. Shams El Arifeen
PI of research protocol # 2000-025 & 2002-031
Pubiic Health Sciences Division (PHSD)

U
From: Professor AKM Nurul Anwar @ -ZML& P

Chairman, Ethical Review Committee (ERC)

Sub : Approval of the proposal for amendment of the addendum
to research protocol # 2000-025 & 2002-031
i

Thank you for your proposal for an amendment of the addendum to research
protocol H(’ZODOQPZSIt?ﬂEdECombined interventions to promote maternal and
infant kealtly), and 2002-031 (titled “Combined interventions to promote maternal
and infant health: effccts over a pregnancy a cycle and on children of 0-24
months™. T have lhe pleasure to inform you that the ERC in its meeting held on
31" December 2003 approved the proposal.

As had been mentioned while according approval of the protocols, you shall
conduct the study in accordance with the ERC-approved protocol; and shall be
responsible for protecting the rights and welfare of the subjects and compliance
with the applicable provisions of ERC Guidelines. You shall also submit report(s)
as required under ERC Guidelines.

Thank you once again.

Cc: Acting Head, PHSD

December 2003 ERC Mccting minutes
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International Centre for Diarrhoeal Disease Research, Bangladesh
CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR, B, GPO Box 128, Dhaka-1000, Bangladesh

Phone : 880-2-8811751-60, Telex : 642486 ICDD BY

Fax : 880-2-8823116, 8812530, 8811568, 882605073885657 8811686, 8812529
Cable ; Cholera Dhaka

Memprandim
29 Tune 2003

To :Pe Shams E! Arifeen
P1 of the research protocol # 2000-025
Public Health Sciences Division

< A
From: Professor AKM Nurul Anwar Q\eﬂb\ /

Chairman, Ethical Review Committee (ERC)

A
. Sub :Approval of the proposal for an addendum to research protocol # 2000-025

Thank you for your memo dated 18"' June 2003 proposing an addendum to
research protocol # 2000-025 entitled “Combined interventions to Promote
Maternal and Infant Health” (sub-title: Measurement of breastmilk intake using
stable isotope methods in infants born in MINIMat study), which the ERC
approved in its meeting held on 25" Jurie 2003.

As had been informed while according approval of original protocol, you shall
conduct the study in accordance with the ERC-approved protocol; and shall be
responsible for protecting the rights and welfare of the subjects and compliance
with the applicable provisions of ERC Guidelines. You shall also submit report(s)
as required under ERC Guidelines.

Thank you and I wish you all success in running the above-mentioned study.

cc: Acting Head, Public Health Sciences Division
Dr. AKM Igbal Kabir, Clinical Sciences Division

June 2003 ERC meeting minutes : . 01/07/2003
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Memorandum

Date: June 18, 2003

A IR
7 o}l\ CENTRE FOR HEALTH AND POPULATION RESEARCH

To: Frof. AKM Nurul Anwar
Chairpersan, ERC

Through: Or. Abbas Ehuyian
Acting Associate Director, PHSD

. /
y -
From: Dr Igbal Kabir?@ﬁ‘? Dr Shams El Arifeen @

Clinical Sciences Division Public Health Sciences Division

Subject: Addendum to ‘Combined Interventions to Promote Maternal and
Infant Health’ Study.

We are requesting approval of an addendum to the ongoing approved project titled
‘Combined Interventions to Promote Maternal and Infant Health’, (the '‘MINIMat

study’).

The MINIMat Study

Poor maternal nutritional status is an important determinant of long-term maternal
health as well as of fetal growth and subsequent infant health and survival.
infections during pregnancy may contribute to impaired fetal development and short
gestational period. We are evaluating 4 combined interventions among a single
group of pregnant women who live in Matlab upazilla, Bangladesh:

1. We are randomly assigning women to receive advice to begin the food
supplementation pregramme (a) immediately after diagnosis of pregnancy
(early care) or (b} at the time of their chcosing (usual care).

2. Within gach of these groups, we are randomiy assigning women to receive a
pill that contains (a) 30mg Fe and 400ng folic acid or (b) 60mg Fe and
400ug folic acid (usual care) or (c) 30mg Fe, 400ng folic acid and 13
additional micronutrients.

3. All women are offered screening for Bacterial Vaginosis (BV). Within each
of the 6 groups mentioned above, asymptomatic BV-positive women are
randomly assigned to (a) 250mg metronidazole orally thrice daily for 7 days
or (b} lactose tablets given with the same dose frequency.




-

4. We are randomly assigning all of the subjects to receive either (a)
counselling for exclusive breast feeding or (b) a different health education
message of equal intensity.

An ongoing surveillance programme identifies pregnant women within 6-8 weeks of
conception.  Follow-up of the enrolled pregnant women continues throughout
pregnancy. Birth weights are measured by home visits within 72 hours of delivery.
Babies born in health facilities (approximately 20-30% of births) are weighed in the
facility. Infants are then followed up until they are 24 months of age. Infant
nutritional status and morbidity is measured by monthly home visits by trained data
collectors.
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Proposed Addendum: Measurement of breast milk intake using isotopic
methods in infants born in the MINIMat study

Principal Investigators: Dr. Igbal Kabir, Dr. Sophie Moore, Dr. Shams EI Arifeen
Co-investigators: Dr. Andy Coward, Antony Wright, Prof. Andrew Prentice, Prof.
Lars Ake Persscn

Background

The aim of the proposed addendum is to measure actual breast milk intake in infants
born during the MINIMat study, using the dose to the mother deuterium dilution
technique (Butte et af, 1988; Coward et al., 1982: Orr-Ewing et al., 1986). In
addition to quantifying the actual breast milk intake, this technique significantly allows
for the estimaticn of non-breast milk water intake, and hence can be used to assess
breasi-feeding and complementary feeding practices. This study will be co-ordinated
by Dr lIgbal Kabir and conducted by the MINIMat team in collaboration with Dr Ancy
Coward and Mr Antony Wright, MRC Human Nutrition Research, Cambridge, UK and
Dr Sophie Moore and Professor Andrew Prentice, MRC International Nutrition Group,
London Schaol of Hygiene and Tropical Medicine, London, UK.

The promotion of exclusive breast-feeding (EBF), i.e. intake of nothing but
breast milk, during the first six months of an infants life is now recommended (WHOQO,
2001a; WHO 2001b) but in many societies infants are predominantly breast-fed
" (PBF), that is to say they receive other liquids (such as water, tea and juices).
Although breast feeding is almast universal in Bangladesh, appropriate breast
feeding practices including EBF for the first months are low, largely due to the lack of
appropriate knowledge in the mothers (Ahmed et al, 1999). Furthermore, the
common practise of the early initiation of complementary feeding in rural Bangladesh
is known to be associated with high rates of infant malnutrition (Haider et af, 1996).

Standard survey questionnaires often overestimate breastfeeding and its
exclusivity {Albernaz 2003). It may be possible that mothers who received BF
counselling may be reluctant to admit to giving their infants other liquids than breast
milk. As such the proportion of mothers thought to be exclusively breast-fed will be
higher than reality. Since EBF is an major outcome in the MINIMat study, it is
important to we measure this well and include a measurement of bias using standard

interviews.

The deuterium dilution technique has recently been used to demonstrate that
complementary liguids (water, tea of juice) do not replace breast milk in PBF infants
as compared to ESF Brazilian infants (Haisma et al,, 2003). In partially breast fed
infants however, breast milk intake was reduced to 74% compared to EBF infants
(Haisma et al.,, 2003). In a further study in Brazil, the deuterium dilution technique
was additionally used to demonstrate that breast feeding counselling increases
breast feeding duration (although not intake) during the first four months of infancy
(Albernaz et af., 2003). Currently, there are no published studies looking at breast
milk intakes or breast feeding practices using isotopic tracer techniques in rural

Bangladesh.

In the MINIMat study, all mothers are randomly assigned to receive either (a)
counselling for EBF or (b} a different heaith education message of equal intensity.
Questionnaires administered to the mothers during the infant follow up will help
ascertain both actual breast-feeding - practices, and practices according to
participation in the two intervention groups. The use of the dose to the mother
deuterium dilution technique, will help describe actual patterns.



The specific objectives of this addendum will be to use the deuterium dilution
technique for measuring breast milk intake in order to:

1. Quantify breast miik intakes in infants born in the MINIMat study;

2. Assess the impact of counselling for exclusive breast feeding on breast milk
intake compared to hezlth education counselling only; &

3. Validate mother's reports on breast-feeding patterns.

In additicn, the results obtained will be used for the appropriate analysis of the data
on infant growth and morbidity, thymic size and immune function and cognitive
function in the infants (all are measured in the MINMat study), in relgtion to their
breast milk intake and feeding patterns.

Methods
100 mother-infant pairs will be enrolied into the proposed addendum. These pairs

will be enrolled from Block B of the Matlab study area when the infants are 13 to i5
weeks of age. Eligibility criteria will be:

| Singleton births, with gestational age between 37 and 42 weeks.
ll. Only mothers reporting to be either exclusively or predominantly breast
feeding their infants, and do not report the use of formula (alternative) milk.
{Il. Mothers and their infants who predict that they will remain in Matlab for the 15

day duraticn of the study.
V. No reported iliness in the mother or infant during the previous 7 days.

Classification of Breast-feeding category: (according to WHO)

Exclusive breasi-feeding: breast milk only

Predominant breast-feeding: breast milk plus other liquids such as water, tea or
juices.

Partially breast-feeding: other foods and milk in addition to breast-milk

Breast milk intake will be measured by the deuterium diiution technique. A
. baseline sample of saliva (2ml) from the mother and a urine sample (2mi) from the
child will be collected at baseline (day 0) following which the mother will receive an
oral dose of deuterium {10g). A further 3 samples of saliva from the mother, and 5
urine samples from the baby will then be collected over a 14 day period, as cutlined

below.

Days
0 1 2 3 4 5 6 7 8 9 10 |11 |12 [ 13 | i4
Mother | X | X X X
Child X X X [ X X | X

Sample collecticn will be performed having been assured that the mother has
not consumed any food or drink during the previous 30 min to 1 hour. Small pieces
of cotton wool will be used to collect saliva samples, after which saliva will be
expressed using a syringe. Urine samples will be obtained by leaving cotton wool
balls in clean disposable nappies, according to the methad described by Roberts &
L.ucas (1985). During the sampling, nappies will be regularly checked and once the




infant has passed urine, the cotton wool balls will be squeezed in a syringe to collect
the urine. All samples (saliva and urine) will then be stored at —20°C prior to
transportation to Dhaka, and onto the UK. All mothers and infants will be weighed,
and their height measured, at the beginning and the end of the deuterium study.

Deuterium enrichment in the saliva and urine samples will be analysed using
isotope ratio mass spectrometry (IRMS) at MRC Human Nutrition Research in
Cambridge, UK. The protocol used is described elsewhere (Hoffman et af., 2000).
Intake of breast milk and water from nan-milk sources will be calculated by fitting the
isotopic (tracer) data to a model for water {tracee) turnover in the mothers and infanis
and the transfer of milk from mother to the baby (Coward et af., 1082; Orr-Ewing et

al., 1986).

Based on recent work in Brazil (Haisma et al.,, 2003), it has besan estimaisd
that, to detect & 100 mi difference in breast milk intake between groups, & sample
size of 41 infants per group is required. This sample size calculation is basad only
on testing the difierence between the main effect of counselling for exclusive breast
feeding on breast milk inteke versus health education counselling only. This
estimation assumes «=0.05, B=0.8, and is based on the standard deviation of 160
obtained from the studies in Brazil. Given the expected low-rates for drop-out from
the study, it will be appropriate that about 100 mother-infant pairs should be recruited

. into the study.

Ethical considerations

Deuterium is a naturally occurring non-radioactive isotope of hydrogen, which has a
natural abundance of about 150 ppm. For the measurements in the current study,
mothers will be asked to drink a small amount of deuterium {10 g) enriched water that
will enrich body water by about an additional 150 ppm. As a consequence of the
infant receiving tracer from mother's miik, enrichment in the infant will increase to
about 75 ppm above baseline values. After these maximums, the isotope  will
disappear from the mothers and infants with biological hali-lives of about 5 to 6 and 3
to 4 days, respectively. Similar amounts have been used worldwide in many studies
and there are no known risks. Isotopic methods have the advantage over the
traditional method of test-weighing since they do not interfere with the normal
patterns of behaviour, and are not time-consuming for the mathers involved.

Any mother will be free to withdraw her infant from the sub-study at any
stage, without afiecting any aspects of the routine health care provided in the zrea, or
to her involvement with other aspects of the MINIMat infant follow up study.
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APPENDIX

International Centre for Diarrhoeal Disease Research, Bangladesh: Centre for
Health and Population Research

Voluntary Consent Form

MINIMat Breast Milk Intake Study

Principal Investigators: Dr. Igbal Kabir, Dr. Shams El Arifeen, Dr. Sophie Moore

Information for the study participants and consent: Please ask our study staff to
explain any words or information you don’t understand. If you agree to take part in the
study, we will give vou a copv of this consent form.

Introduction:

As you will be aware, breast milk is the best form of nutrition for vour baby during earlv
life. Some mothers perceive breast milk is not enough for baby’s growth. However, little
is known about the exact amount of breast milk women from Matlab produce each day
for their babies. Ir this study, we would like to measure the amount of breast miik your
baby receives from you. To do this, we do not need to take anv of your breast milk, we
can just measure the amount of water that you transfer to your baby via vour milk. We
do this using a special form of labeled water.

Purpose of the Study:
The aim of this study is to measure the amount of breast mitk your baby is receiving from

you.

Study Procedure:
If you agree to participate in this study, the foilowing simple procedures will be done:

1. We will give you a piece of cotton wool and ask vou to chew on it for about 3
minutes. We will then collect some of your saliva from the cotton wool using a
syringe.

2. We will also collect a urine sample from your baby. To do this we will place some

cotton wool balls in a diaper, and then wait for your baby to pass urine. We will then

extract a small amount of urine from the cotton wool using a syringe.

We will then ask you to drink a small amount of water. This water is speciallv made

so that we can trace its passage from you to your baby through your breast milk. This

water looks and tastes just like normal water and is perfectly harmless.

4. We will then come back to visit you again to collect urine from your baby 1, 3, 4, 13,
and 14 days later. In days 1,4 and 14 we will also collect another sample of saliva
from you.

L)



Benefits:
There is no direct benefit to you or your child. Howeve, this study will allow us to

estimate the amount of breast milk vour baby is getting.

Risks:
There are no risks associated with this study methodology. This type of study has been
conducted in lots of other mothers and their infants all over the world.

Righis:
Your participation to this study is completely voluntary. You may refuse to participate in
the study, and may also withdraw vourself from the study at anv time without anv

penalty.

Confidentiality:
All information obtained from vou, vour baby and resulis of all laboratorv tests will be

stored in a safe place, under lock and key, and only the study staff, the Ethical Review
Committee of ICDDRB would have access to this information. The name and identity of
vou and vour baby would not be disclosed at the time of publication of these results of

this study.

Answer to questions:

You are free to ask any question about the study now, and would also be able to contact
the investigators of this study afterwards at the address given below. We would be happy
to provide answers and resulis of the study when they become available.

Declarations:
The investigators have informed me con the details of the study, and its purpose and

methods, benefits and nsk involved, my rights and confidential handiing of my/baby’s
personal information. I understand that [ would be able to freely communicate with them
to get answer to my questions about the study.

Name of the investigators:

Name Telephone number
Dr. Iqbal Kabir 8811751-60 ext: 2312
Dr. Shams El Arifeen 8811751-60 ext: 2233

If you agree to participate please give your signature or thumb impression:

Signature/thumb impression of the subject Date




Signature of the investigators/representative Date
Signature of the witness Date
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rincipal Investigator: Lars Ake Persson

"PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives, and the reicvant.background of the project.
Describe concisely the experimental design and research methods for achieving the objectives. This description will serve as z
succirict and precise and accurate description of the proposed research is required. This summary must be understandable and

interpretable when removed from the main application. (Type text within the space provided)

Principal Investigator (s) Lars Ake Persson

Project Name Combined Interveniions to Promote Maternal and [nfant Healih
3737 Beginning Dute Nov 2000 Ending Dute (et 2003

Total Budget 52,36

Poor matemal nuinitionzi s1aius remains an imooriant determinam of long-iernt maten
subsequent infant health and survival, especiatly in South Asia. [ntestions during p
developmeni and short yesiational pertad. We will evaluate 4 combined nterentic

undemourished wamen who five in Madab ueaziila, Bangladesh. the weil-cstablished He
Diarrheeal Disease Research. Bangladesh (ICDDR.EY. An na-uoing survediznce provran
wk of concegtion. An on-woing government procsam zrovides a fund suoplen ;
zhand 00 my foiie 3

cantains 600 keabd 16 & wk) and a pill that coniaing 60 mu won (F
randomly assign wonwksn (o receive advics to Beuin the oot tupplementation pragrm
glusualtcarel 1o poysidore dhe
O g Intervention I Wit

]

preznancy {early caret oe (hY 2: the time of their choos
i UGS han those e asied

iave figher-oir
sandemly 2assign wemen ta reeeive 2 piil that coniams (21 30 myg Foand 200 e ol o

{usual eacej or e} 20 mrg Fel 260 L folw acid and 13 additiensi ancronurier i the wneft e o UTU
supploment swill mercase mazernet hacwoglolin concenraion aed vt o ses e e S0 g 0
lnwer-ivan troacment weil funve S s wiiver on mearernad heemoutolm 11

il ot inersaved eriver o wiedtiple wcrnnr e aua,
“ithit cach of
oly ora

jadditone! ndcronriens eifec: mav be ari :
Hutervention 3: Al wiomen vall be orfered seresruny for Bacierial Vaginass (V).

IR

o dasie for Tlay

| 2bove asympromatic BY-pasinve women will be randusily assivaed 1o (21 230 mg meronstaz
or (B laciose rblers yeven with the same dose frequeney 1e govinfe thes nonan i die mvemonda=oi: wrnnpy el e faneere

»ail ot the subjects o receree aiiher 1

slation e wonen rc.:'.;-h'z'n:(,'Jf..'t'p.'f':rj. [ntervention 4; We i) r;lmlo:n!y as%
caunselling lor exclusive breasiieeding (EBFY o () 4 < ieducation messy
thet those wha receive counseiling for ERE witl e a longer duration o'l

cotequivaleny micasin By posiadans

e wh e nac recene thn cone

I

donorbaiae Lachof these rials s desiened 1o

e pusiutere iy this ireusmens will snereass mane grovedt ane reduce v
adelress an imporaane scientific issee und also uses an infercention et could be rescil

programs. The combinatians o the interventions wiil allow Yor analysis 0 combine

mterventions.

KLY PERSONNEL (List names of ail investigatars including P1and their respective specinfties)

NMame . Protessional Discipline 7 Spegizliy Role tn the Project
I. Lars Ake Persson Drivision Director, PHSD, ICDDR.B Prine. lnvesignor i
1. George Fuchs Division Drector, CSD, ICDDR.B Co-Princ. Invesugator |
3. Shams Ei Acifeen Epidemiclogist {Child Health Programme. PHSD) Co-{nvestigator ]
4 Eva-Charlotte Eksirém Scientific Consultant, CSD 3 Co-investigator
3. Dewan S Alam Sr. Medical Cfficer, MHRP, PHSD Co-Investigator
6. K Rasmussen Professor, Iniemational Nuirition, Cormell Universiiv Co-lnvesiigator .
7. JP Habicht Professor. Intemational Murrition. Comell Universicy Co-Invesigaior
3. EA Frongillo. Iv. Professor. Intemationat Nuridon, Cornell Universicy Co-Iavestizaior
9. Rober Black Prafessor. Johas Hopkins University, USA Co-invesiigaior
10, Ruchira T Naved Gender & Reproductive Health Specialisi. SBSP. PHSD  Co-lavestigator
It. Rubina Shahezn Se. Medical OFF, Reproductive Healil Proy.. PHSD Co-investigazor
12, AKM [gbal Kabir Scienust, Clinical Sciences Division Co-Iavestigator
13, Saskia Osendarp Nutrition Scieatist, CSD Cu-lnvestigator
4. Lauren Blum MedicalNuriional Anthropologist. SBSP, PHSD Co-investizaror
13, Yukiko Wavaisuma Scientist, PHSD Co-Investigator
16, MA Wahed Head. Nutritional Biockemistry Labaratory Co-Investigaror
17. M Yunus Senior Scientist and Head. MHRP, PHSD Co-Investigator
[8. Nigar Shahid " Scientst, CHP, PHSD : Co-Investipatar
19.  Motiur Rahman Assistant Scieadst, LSD Co-Investigater
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DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be Tested:

Describe the specific aims of the proposed study. Siate ihe specific parameters, biological functions/ rates’ processes that will be
assessed by specific methods. Coacisely list in order. in the space grovided. the hvpathesis to be teswed in the proposed study,

Provide the scientific basis of the hypothesis. critically examining the observations leading to the {ormuiation of the hypothesis.,

The main hypotheses to be tested relate directly to the randomised study design:

I. Women in the early assicnment food supplementation group will have infanis with hueher Sirih saight (B4

than women in the usual assigniment group.

R
any significantly different efects on matemat Hb conceniraiions or birii werght. |

3. There will be an interaction berween food suppiementaiion and muiti; i : i |
ihat those women who besan food supplementation 2arly and receiv: |
highest B,

4 ISEE RIS AR

pre-term newhoms than those wio do Aot regeive ireatment,
3 Those who receive counsciling tor exclusive brease feedis

Oy wlierense thew durnion of FB

conscgueniy, miang growsh il oot

comppared o those who did not regsive tis counselling

infant morbidity will decrezse duning the period of exiendued B3

issues and provide information to understand hiow
[n particular, we witl fearn about which women most ben
interventions 15 aceded o obtain a maximal effcer. The othier hypoilieses to be fenied are:

G, Total supplemental energy over the course of the pregnancy 1y the deierimit of anmerense it 135 <o th
there will be no differences on BW between cariv and late supplementation when contreiling for otz
supplemental energy.

7. Only mothers who weigh less than approximately 30 kg Gefore the Beginming of preznancy are blely o have
infants who have benetited from foud supplementation.

8. Therc is an asvmptotc at about 3200 g ol BW, and an asymptoie ior supplemeniation riselil above wineh miore
supplementation will not improve BW much.

9. The differential effect on Hb concentration betwesa the MuMS und Fe30F in comparison with F20017 will b
shown for women with initially low Hb concenirations wiere the Feg0F group muy respond 1sicr and rgaci

the 110 ¢fL threshold more guickly.
upplementation and women's alnlity

extend the period of EBF. In particuiar, women receiving food

5
supalemeniation carlier of who have nign ol
supclemental energy will be abie to exiend the period ot BT lon

i
ver and wiih fess decrease in maiernal weight.

Specitic Aims:

Describe the specific aims ol the propesed sudy. State the specific prramaters, biological tunciions/ raies! procesies that will Be

assessed by specific methods.

[n the developing wortd. and particularly in South Asia. poor matermal nutritional siatus TCMILINS an important
determinant of long-term maternal health as well as of foetal growth and subsequentinfant health and survival,
We propase to conduct a set of randomised trials that will improve maternal nutritional status through

supplementation and treat bacierial vaginosis so as to reduce maternzl anaemia, increase birthwereht (BW) and

LBWMATOOLT! {10/31/60)




g&i'[n'écstigator: I_ars Ake Persson ' A

uce prc-term deliveries; and, in addmon wﬂl increase the duration of exclusive breastfeeding (EBF) so-as to
¥ improve infant health and growth..

‘ ' The proposed research consists of 4 combined interventicn trials, all to be conducted in a single group of about
5,000 poor and undernourished women who live in the well-established ICDDR.B field site in Matiab upazilla.
Bangladesh. An on-going, government-supported program in this area provides a food supplement to pregnant and

" lactating women that contains 600 keal/d (6 d/wk) and a piil that centains 60 mg iron and <00 Lu_' tolic acid {F=260M7)
daity. An on-going surveillance program for reproductive events deatifics women who have become pregnant

within 6-8 wk of conception. The 4 interventions and the primary hypatheses that we swill test are:

current government program of foud supplementation that begins in the latter hali of p.Cf:r.; .ﬁ:.'. A

| " 1. Bangiadesh has exceptionzily high propertion of foetal growth relardation that has not been oliminaied wish e
|
surveill nce- for FEDrOdUC’l\c evenis. we wul ide *m't“-' worien wi[hin 6-‘? wk o"c onCepHon.

| to br:gm the gox-emment H mpplcn entation prowram h..m':h':mc!y ati
assignment} or ai the time of their uc,sm; (I:1. er gssivnment usual cure 1a

BFLNES th f'rn ] .-'.":-;' BNTREE GX N1 e

G

[E]

‘
| [t s thought that onanadeguate diet makes a considerable conmibuion iv
‘ pregmancy is associated with low birth weight. The government pre

| of nutrttional anaemia. deticiencies of Fe and folic acid, bui s poss:
mucronutrients limit the efiect un haematologic siaus .'.‘Li‘;d Lirth weighi o
supplementation. Withun each of the 2 groups deseribed above, we wiil ;
| pull that contains (@) 60 me Feand 400wy folic acid (eament pracuce) or (3 30wy Feo 200t foie avnd aid
addittoaal micronutricats (MlAS) tequivalent in com*_.)osa:zon w UNICEF s nwe .\.,)[_ mwromanent formelaten

WOICT ool

that s currently being evaleared 1 2 nomiber of developiag countries) v for 30 mg Fe aod 200w fohe acd ‘
(Fe0M). He posatiuie H'mf Ml 1S wili inerease Hh concentrarion amd ‘*ur paweighr compared (il

eddition, we posinlure dhar there will e i fneeracton benveen food e MaMES supnfeacn: sach thei e

wonien wi hegin earfier wih food wid recenve M iS o ety widi ihic fughese 315 N0 poxivleie shae s

FedOF will have an effoct nor significandy digferent from the efect on birds wyigine by FCA0F supdenteniarion

. Bacterial vaginosis {BV) produces chorig-smmionius, decreases focto-placeaind circelauon and produces
scaring ol the endometrial lining. This inflamimation prevents expansion of the endometnal caviy i adds o

ng i nzompatible with Wl durasios ol vesiation,

ASSI2N ASVIMMORILC womes whe are

e oratly thrice dJmby Tor 7 davs or ey

the nsing pressure within the cavity near mid-pregnancy ma
Within each ol the 6 zroups described "bu"‘ we will randomly
diagnosed with BY (o receive a course oft {a) 230 imy metronidazole ¢
lactose tablets given orzliy thrice daily tor 7 davs, e pustdaie thar sweenicn e the wictranidezole zrans vall
fave {onger gesterion thas women receiving ihe fectose wablets,

-Breasticeding (EF) is nearly universzl 1n the population group that we will study, but the durztion of EBF s

| much shorter than is optismal for infant health, After debivery, we will randomis assign ail of the subjecis o

A=

1 receive cither (a) counselling for EBF or (b) a ditferent healih education mes sa'_'-: of eguivalent inizasivs, U
pusilate thar those wiho receive counselling for EBF will have a lonyer duraiion of EBE than those wi did
not receive this counselling. As a resuli, we postutore thar this wreatmant wiif increase infant growrh and rechece
infant morbidin: during the period of extended EOF Inasmuch as this wrial will be conducted ameng women
who aiso received the 2 sets of treatments described above, we will be able ic examine the nieractions among
these various amounts and tvpes of supplementation and women's abilirs to 2xiend the period of EBF.

The propesed rescarch wiil vaiidate the causal impact ot these interventions and also evaluaie their svnergistic
ctfects and cost-efiectiveness. This research also will permit us o assess who benefits from the inierventions,
estimate etficacy and cosi-efficacy of the interventions, provide insight into wavs (0 improve partcipation in the
future, and permit extrapolation of these findings to future interventions in other settings.
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- .

ackground of the Project Including Preliminary Observations

Describe the relevant background of the proposed study. Discuss the previaus related works on the subject by éiting specific
references, Deseribe logically how the present hypothesis is supported by the relevant background observations including any
preliminary results that may be available. Critically analvze-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. Pravide scientific validic: of the
hypothesis on the basis of background informatin, If there is no sulficient information on the subject, indicate the need 1o
develop new knowledge, Alsn include the significance and rationale of the proposed work by specificallv discussing how iese
accomplishments will bring besetit to human health in refation to Giomedical. sneial, and vavironmenal Feczpectives. (Do nog

exceed 3 pages. use continuation sheets).

Despite overall improvements in living conditions in recent decades. the proporiion of malnourished women qimd
i i Souih

young children remains alarmingly high in many arezs of the world. Mowhere is this more evident iin
Asta. For example. the rate of low birthweizht (LBW) in and in the covnrries sround Baagladesiy s 299 in the
most recent tigures available (ACC/SCN, 2000). In studies in driferent localives 1a Banvizdest

10 be as high as 30% (Arifesn ¢r ¢l in pless: Guodbuim and Chowdhur, 1994 Osend
the rate of LBW reflects both the motier's hisioric and curren: rutrnanat siats and o)
Desmite the ses

heaith, growth and develapment. this is an alarmingly hig
vears of preventing unnceessary deaths of infanis and vou
underfving causes o iilness remain--gariicularly inadequat

Bangladesh. like many developing eouniries, has a VAN of programs, some provided v ithe e

yronae

aed Lo amsprove the heabih of montess and e

others by varigus non-governmental organiseiioas. that are desiv
intanis. The multidisciplinary rescarch proposed here will improve evidence-iased medicine m

Ui -

heaith interventions in several wavs, Firse we will examine whether an ya-u

erthan has been

supplementation. can be improved. We will do s by mrking 1t avimiable w grewnan wonen car
] I

the usual practice. Sccond. we will examine whether the OR-2oIng Iron and lohie acid mivrventon m be made
sicdde-eties there '

mure effective by reducing the amount of 1ron and thus reducing ;
we will examine whetier the MeMS intervention that UNICER rroposes showld be mp
provides any additional benefits 1o womgn who are already receiving food and (Feo0F supnplemieniz, Fowrdh, we

TV I
[EM R "-lep:'_s

assess whether treatmentof 2symptomatic BY rmpacts on duranon of pregnancy, Fipaliv, we wiil o
synergisiic effects between interventions are passible. We will do this by CRACUNY meractong bers ey e
autritional interventions offered during pregnaney (food and micronutrien supplemeninion) amnd o Cousseling
inlervention (promoizon of EGF) olfered postparium. We fouus on 3 primary oweomes: W, maternoi | L
concentration and the duration of EBE. cuch of which has importand implications for either matemal or i
health. The population that we will study is similar to many otliers i the developme sworld so ha ose can

extrapolate our findines to other locations.

I. Rationale tor intervention to change the timing of tond supplementation

I typical research and program szitings, food supplementazion programs have s
retiects both the realicy of many program 3Ctings in which women do not begin prenaial ¢
later) as well as the biolouical concept that tood suppiernentation is likely to hAave the grea
foetus is growing most rapidly. namely the lasi trimester of pregnancy. However, there arz reasons o thunk that s
biological concept is at icast inadequate. The setting of the proposed research provides 2 unigue opgoriuaily (o
examine this progosition because the active surveillance program for reproduciive evenis will enable us io idenutv
not only women who intend to become pregnant but also new premmancies just a few weeks after conczgiion. Thus.

we will be able to offer one group of women a much Ig ger period of supplementation than has besn possinie in

the past.

efal, 1998). In the United Kingdorm.

]

Growth retardation in foetuses is evident as eariy as 3 wk ol restation (Smith
foetuses with lower than expected crown-rump length were at 1.8 times the sk of weighing < 2300 g at birth tha
those with normal tength (Smith ez of., 1993), which indicates that intrauterine stuniing Geging in the tirst rimester,
In Guatemala, where the rate of LBYW and intrauterine stunting remains high. foetuses who were described as
growth-retarded at birth were growth retarded (as assessed by foetal fernur lenath by vlirasound) as earlyas 17-18
wk of gestation (Neufeld e uf., 1999). Epidemiological data indicate that chronically mainourished moihers with
low pre-pregnancy weight and height, and malnourished mothers duning early pregnancy (as indicated by low
second trimester weight gain), have newborns who are shorier, lighter, and have smaller head circumferences
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éﬂ ' (I‘hame et aI., 1997; A_rbucklc and Sherman, 1989) Materna] skmfold chance in'the first haif of the secord
trimester is associated positively with BW. In addlnon L kg of maternal weight gain in the second trimester results
in mare than twice the effect on BW than | kg of matemnal weight gain in the third trimester (Li er af., 1998).
Thinner women also have lower placental/birth weight ratio. This indicates some insult in the placenta (Thame et
al, 1997), which is most susceptible to insult in the first half of gestation (Owens efal.. 1995). Similarly. in animal
studies, chronic undernutrition reduces placensal weight and foetal growth (Harding and Johnson. 199%) and is

thought to be due to limited substrate availabilit.

Evidence {rom food supplementation trials corducted in dev eloping countries ts quite consisient 20085 2 vaneiy of

different kinds of food supslements: the more suppiement a woman consumes, the Gigeer her baby. Forawoman
to consume more tofal food. she has to begin to accest supplemeniation carlier in PrEZHAnCy or cansisendy
consume rmore food daily.in Guatemala. those who consumed 220.000 Yeal had babics who were P31 heavier
than those who consumed <20.000 keal (L= chiger 2L 19735). [n Indonesia, those wio ﬁ"’icu)":c;} for ™M) d Rad
infants who were 90 and 71 g larger {x"emales and males. respestiveiv) than those who purtcinated for = 45
(Kafdjati eral 1988). In Lolu...am [ht_ flzct was very small, bur mothers n-'".*:lL Lo received
5. bui the overali effect b zarneinag
}I“"' IH BU-’ oe i 5 e H ML oISy
! VLIEC WO Consi

1970 “";

wag 93 g ('\lur.. il
ihruu'.zhot.i the reproducne .

consumed the least supplement in Guaternala, ii’msc whin Cl)l"‘ii‘*i""ﬁ’!jf consiuned the mest hud second sondy won
Csiudy sibiinus Vil 2nd Rivera, 1988),

¢ sened and consi

who were 238 u taruer

SOHEE '--'[dum 'U;-: the nuddic of the o

The tact that feetai growih
maiernal nuiriticnzi sius in s
those who cansume more suppiement daily or consuric 1t for a fonoee poerod of
that begmaing a food sugpg durinyg nro
mtants than the women's usuzi care. nameiy SUNNY sun;

we will test in the proposed research.

a
e second irfmesier is associaied with beter foe:a

cmoniation Progin us L'sz::- 1 ‘[]I)ﬂ*,'-l )

- Rationale for intervention to include micronucricats in piil supplementation
\a i result of the ongoing progeam of Fe supplemeniaton dursn g prognane s the mean Vb conee:
non-pregaant woimen s higher 0129 wb) in women w Matab than ovas i 1975 1) Tu L) or than inow s i
rest ol Bangtedesh (120@0) (1R SIPHN, 1999, Stoltzfus et ai . 1990, Never!iioss 23%, ol the womern are

oy Ao

anaemic (1 <120 v b)) This cannot be cxpi:incd o haemogivhnopathies, becruse ihose are oi' low provales
The expected size of the effeet of iron/tolate supslemeniation on nir fernie grineh 'l’:*.ong I oF o
deticient women is not well known (Cook et al. 1994 )oonty Ic'\ studi H Pve mdtressed the ssue. However, i

randomised trials have reporied an effect on birth werehi (30 and \6 iy (\ encnder et al 1994 Prezosi et ai 1997,

Furthermore. an abseraational study demonstraied as much as 172 grams increase in bisth weight {Achads ¢r g
19935). Sull theeificacy of iron/folate supplementation 1a improv INg prevnanc s outcome 15 cuienily debage
increasingly prooosed that irondfoiate supplementation shoutd he replaced by a muliiple microng
Toe justi itication for use of 2 multicle micronutrient sugpicmant is that dehiciencios do noi

may prevent dhe ootimal use of

all the deficient micronutrients should be supplied. Dci;c.c.w" ot onz *.u“'é::m My

others and thus a combination of nutrients raav be necoss ary 1o produce e maximum effect on gregnane:
outcome. For example, experimental siudies have shown that viamin A supplemeniatton may have 2 positre
effect on haemoglobin cencenrration and iron stztus and may improve haematological response 1o iron
supplementation (Bloem. etal. 1989: Mejia =t al. 198S: Muhilal et al. 1988; SL amo et al, 1996). There is 2 jack
of knowledge on the affects of 2 number of other micronuiri=nts. or combinations of micionumenis and

energy/protein supplementation (de Onis et al [998§).

W suppicment.

tsolaion and

acy and eifectiveness of MuMS will be

There are thres reasons for inchuding a Fe30F pill in the study. {a) The etfic
{0 additional micronutricns

compared with that of Fe30F to evaluate the proportion of response atributable 10 the 12
i the MuMS. To reduce the risk of side-cffects of high otal metal content the MeMIS supplement contains onty 30
my iron and not 60 mg. that is the current recommendation. UNICETE is now promoting MulMS world-wide, but
infurmation on the efficacy and effectivencss of a lower iron content is stili missing. (b} A lower duse ol iron wii)
reduce the side-effects and thus increase compliance (Ekswém er of., 1996). It mayv weli be thae a Fe30F tablet
prov:des the same total amount of iron as the Fe6OF suppiement wil, (¢) There are reasons to believe that 6) me of
iron is higher than necessary and that 39 myg would be sutficient. [n a similar region of Bangladesh, gregnant

women {initial Hb 111 g/L) reached a plateau of response 1o Fe supplementation afier ingesting a total of 2.3 ¢ of

~1
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f emental Fe taken in doses of 60 mE/d (Ekstmm 1999, unpubl data); 2.5 g of Fe corresponds to 15 mg/d over 2
Firimesters.

The sampie size of the proposed study is large enough to identify very small changes in Hb concenrations. If no
significant difference is found comgaring 3C-and 60 mg iton/d, one can accept 30 mg/d of Fe as adequale.
Furthermore, if no statistically significant difference in maternal Hb is found comparing MuMS ad 60 my iron/d.
one can be confident that micronutrients provide no addittonal benetit.

Although the sample size is also adequate to detect a small (70 g) ditference berween the micronu
in birth weight it may be that ihe effect on birth » :ghi wiil only be manifesied in oresence of Jpod supp Jemenis.
The interaction betwesn food and micronutmienis and the effeet on birth weight will be examined.

3. Rationate for intervention to treat asyvmptomatic bacrerial \'u'riuu‘sis
BV is a svndrome marked by a:t increase 1n the vaginal pH. milky creamy
Microscopicaliy, bacterial vacinosis 1s characterised by a shili in the v
Lactobacillus si2 t0 a mixed vaginal flora that includes Gerdnereffe vagine!in
Mycoptesma hominis (Romero er gl 1935 Geaver er el 19860 Hiller o7 of !‘7”3}.

ol

Bacterial vaginosis is responstbie tor 20-3074 vaginal mizeoons n sexa!

women of reproductive ave inciuding those wno are preymant (Hiller ool

udies. BV was found w 2187
} H

Trovaivncs was b

pregnant women vanies widsly betwesn differsnt si
University Hospital in Seattde iGraves ecal l‘ n3).
patents {297 vs 19.3%) and ingher in the low socia-cvoaumic group and womet
limited daiz on the prevalencs oi BV in pregnant women in developing countrics.

3

ameng preenant wonten have shown that women whose vaginz! o

BY atend of progpancy (Hav erad [O9L Rurk eraf, 1992 :!0'.'.‘.:‘.'-

i 50% ol wonien who lad BV at c:‘.ri» pregroney {Hay erwd., 1994 Chnstensen ¢raf 19931 T
BY in pregnancy is not well understood. [U1s posiulated that i the mid-ovanan cye!
contractions associated with " suck™ ol vaginalicenveal fluid and prompt ransport to the ik
results in rapid ascent of pathogenic microbes during pregnancy leadimg 1o chonoamaioniis 1o ¢

The membranes of the ctp.md.t.” pregnancy seal i endomerrial covit Janey, rosuitng b nerensed
and premature labour {Parsons & MaeCregor 1997

SRONLERCOUS rovon e

a9 33

v iein o

¢ilore are aoi e wienie

[ Eill(.l ')"L

pressure, premaiure nupture of the membranes,

There s a schant of thoughi that BV is a selfs lionting conditon during pregnaney. Thus, contraversy reny
to the rationa! of treating 3Y during pregnaney beeause wormen with a posiiive Iwu..um diagnoss

wsis w nte pregnaney. Siwe asvinptomaie DYV infvcooins

pregnancy may come up with anegative laboratony diz agn
are as common as symptomatic inféctions, there 1s again the controversy of eXposing pregnant wome: io
unnecessany-drugs keeping i mind the seif’ linuting nature of BV infeciions. Tne ahsencs of the orzanisms in the
lower genital tract dees not necessanly mean that the

is evidence that the crganisms in the vagina ascend and cause chorzo-an"fomns and endo
el fustzé'&catio for reatment Guring pregrancy. (o addiin
ma

infzetion is clearsd from the upoer reproducie tract, There

metritis resulimg in

premature lermination of pregnancy, thus the

treatment of BY at varying resiational ages midy have differsnces in preznancy ouicones.
dies have shown an zssociation beowesn BY and pre-term delivery, BY has now been considere
major independent risk facter for pre-term birth and low birth weight (LBYW), Resulis of crospesiive studi
shown that women who have BY at the beginning of second mimesier have a 5-fold increase in mish i
term labour or late miscarriaze and pre-term low birth weight infanis independant of other resognised risk factors
(Hay et af., 94). However, BV associated pathogenesis occurs in early gestation {late first mimester) aithough. the
outcame aof the pathogenesis is often late (third trimesicr). [t has bezn reported, that BY after 26 -vesks gesiation 13
assaciated with a relative risk (RR) of pre-term delivery of 1.4-1.9, whercas before 16 wezks gesiation, the R is

5-7.5. A hospital based study in Indonesia examined the asscciation benwesn BV and pre-term delivery ina low-
income group of women {N= 490). The prevalence of BV in this population was 17% 2 16-20 weeks and 13% wt
28-32 weeks (Riduan er af., 1993). Tie rates of pre:term delivery were double in women who had BY in early

rermancy {20.5%) as compared to women who had BV in late pregnancy (10, 7Y (Riduan e al., 1993).
g ) : par P

Several stz

Results of studies conducted o assess tha impact of diagnosis and treatment of BV for the reduction of pre-ierm
deliveries are mixed. Application of treatment (wesk of gestation), treatment regimen, dose, duration of treatment
sesms to play a vital role in the reduction of pre-term birth. In a recent review paper it was concluded that the
identification and treatment of BV in pregnancy lead to substantial reduction n pre-term birth and LBW (Paige et
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mve not found such an effect (Morales er af.,'1994; Hauth ef al., 1995; Mc Danalds er al., 1997; Carey et af.,

-2000). Studies adepting diagnosis of BV in first trimester and early treatment witk metronidazole have had better
success. It has been shown that treatment of BV instituted either in late first trimester or in early second trimester
results in significant redyction of pre-term labour compared to treatment in late second trimester (Morates er al,
1994: Hauth er al., 1995). However. in a récent multi-centre study in which the intervention regimz (two 2-gm

1 998j; Although some studies have documented a significant reduction of pre-tefm labour by treating BV, athers

doses of metronidazale vs placebo) was given after 20 weslks of gestation observed no effect of treatment {Carey er

al,, 2000). These results suggest that though efficacy seems fighly likely, the evidence to support such a
conclusion is not vet adequata,

The prevalence of BV amony pregnant wonien in Bangladesh is not well documented. Data from eticiogical

studies among wemen atiesding an urban deiivery unit showed thar the prevalence of BV was 4024 %, 10 wopen
reporiing with RTis (Bogaer:s or /.. [999). Population cascd studies amony females from the vencral ponudaen
in rural Bangladesh showed a stevalence of 9%, [n the same gogulation the prevaleace of BY was found th be 2o
0

among patients with svmptoms RTIs {Hawkes ¢f a7, 1900y,

mal suppasitor) and chadamcin (tabler and vacmal susposions

Metromidazole (raslet and vaz

used for treatment af B\ [ 1943 o recommended ireaimen defing T liied
tior B CUnsney o be m

ot the Cenires for Disease Conirol {CDC) recomniended in preg
my three times daily for 7 davs. A 22 singie dose treatment of metromdazole Was recommiended as an
regimen but discouraved due 1o figh faifure rates son et al L2 Moronidaneie van
suppository and clindamvein cream was not recommended 13 pregnaney (CD0C jeny,,

D]
o
S
—}‘)
.|

Results of studies conducted (o assess the impact of diagnosis
delivery are mixed. Timing of reatment. treatiment reyimoen, ¢

1

¢.oduraiion
the reduciivn of pre-temm hirh, Althoush some studies Bave documented
by treating BV, others have tmisd (Morales of al 19940 [Tavth e wi. 1993 Mg Duralds or wl, 107
200M0). Studies udopting dizgnosis of BV in tirs
success. [t has been shown that ireatment of BV insuiu
resulis in significant reduction ol pre-term labour compared 1o sreatment in laie sevond irimwster (Morales e o,
1994 Hauth er el 1993). However, a recent multi-centre studs i wineh the mervention Fezime (iwo
of metrenidazole vs. placebo) wag given afier 20 weeks of gesintion oiserved no clect ol treatinen: o RIS T

2000).

.
¢

Linmesior and carly treatment with imetronidazele an

t st rimesier or 1 varly serond tin

ol

Tea diosey

D boen ineriminaind o cagee

BV isan umportan: cause of RTis in boih developing s devcioped couniies and has |

sh. 2y part ol the WIHG-
;
]

premature rupture of membranes (PROMSY and pretermi (PTY dehivernies. in Ba
recommended syrdromic management siraiegy, metronidazaie i3 the recommended ireatment
discharge, ( Bangladesh MHFW NIPHP, Technical standard 1969
metronidazole twice daily for 7 caxs. This empirical remme is gresc
with the complaints of vaginal discharge and is not contraindicared atier the Hest wimesier of
recommendation oniy applies to symptomatic women. We are only progosing (o v
wauld not otherwise receive the current standard of care in the couniry :
i that it ts ethical to conduct a placebo-controiied clinical mial to establis:

remains debated, we feg
siated above, the study procedures wiil not result in depriving any wormen from regeiviny

is eligibie for.

This study will provide daiz or grevalence of BV (sympiomaiic and asymptomatic) in pregnan: women. |
examine cure rates for BV during pregnancy of both the symptomatic and asympromaltic groups with and without
treatment. Randomisation of treasment in BV positive cases will provide the necessary data on whether treatmens
during pregnancy is required ai ali since there are indications that the infection may be self limiting in later
pregnancy. Randomising treatment in asymptomaiic BV cases in early pregnancy will provide evidence in

preventing colenizatior and subsequent inflammatory process which may fead to pretzrmm labour { Lamont BF

2000).

Bangladesh has one of the highes: reported frequencies of pre-term delivery, Communiry-based siudics in Dhaka
and Matlab have found rates of pre-term deliveries ranging from 13-17% {Arifesn 1997, Alam, unpublished
results). Such high rates contribute to the high level of LBW in Bangladesh. To the Best of our understanding
treatment trials of BV have never been conducted in developing country with high rates of both BV and pre-term
delivery. We will examine the possibie effect of treatment of BV cn the length of the gestational period.
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4. Rationale for intervention to increase the duration of EBF

BF confers significant health, nutritional, immunclogic, developmental, psychological, social, economic., and
environmentai benefits to infants, mothers, families, and society. “Human milk is uniquely superior for infant
feeding and is species-specific: all substitute fezding options differ markedty from it, The breast-fed infan is the
reference or normative mode! against which all alternative fi ezding metheds musi be measured with recard to
growth. health. development. and all other short- and long-term outcomes’ (.\."". rican Academy of Pediairies,
1997). Feeding recommendaiions endorsed by intemationai agencies and academies of pacdizinies <ncc:l'}' thng
infants should be exclusiveiy breasi-ted for 4-10-6 months. with 21 con: nuiny ‘I'.u'c:::':r:rw e
fed appropriate, adequate. and sate complemeniary fouds,

A large percentage of infants ia ihe world. however. are not fed accordin

;
Bangiadesh. onlyv 33.37 ol infanis <4 mo ofave ame exe fusively br renst-fod. whiie the
15 about 3 v ACC!’SC\A 2100, Theretore. $ a need [0 improve the duration of il
especially because | 15 this BF behaviour 1

sl o arat By

!;‘.dcs::,
OUNCN Trane

0si associuted with mian:

DTOMOEoN 15 of

Several studies have demons
interpersonal counscliing bes;
understond m be onc of the 5108t Cosi-.

merpdin

SN

'rucaui mierveniion | ACC

IMCryeniions o L:‘

n':iad i

';
1
&

I'ﬂ"‘O![JP[\.f Cis on rede Ling

conceried effors w inerease TF i counites ore selied by <h HiEan

(ACCSEN, 2000y
The twmmg of an inters cntos o promeie ERF

-s0lving

i3 TR0 8

md peIsisionce

makind, antvaion god proid

Inasmuch as EBF deviines shaply o tie Jrst fow weeks alier doiver

rmathers mght aiter delivery, and during the Preoweeks (ACC SON. 2060 v o ‘
has showa thal eommuninv-kased peer counselling increases the & ot EREF T hnder eral ')')H]
Adihougi mothers in Bangladuesh are pooriv sourshicd on aver suoihew hcinonad copaciy s sotseerels
tmpaired. Nevertheless, mothers” nulk produciion 1s somewhat hnmicd 3v therr seiona] STHLUS SRR T
w0 be inereased tirough improvement in moritonal st {Brown el E“m; Conseurengiy, {.".:c.’".'\::li!n:‘-: I
rnprove nuritional sy of mothers ducng resienen aad lacay v uc elteet with pronetig
ol 2317 on both the duration of EBF and the we by olmian, Thes poiental beneit for the well- l\._ iy ol
1maT)

ldanls necds o be swdicd along with the poicatial bunedits and cosis tor motiess (Fron wrilbo and Habichi,
The research proposad here will provide a u'uo W OPPOITUNIDY 1O ST L3I0 COMPreneiIsive g
with allention to multiple matemial and infani outcomes as weil as to ctinzeal. sovial, sehaviourzi. and hinlogies
i uimothers and mibnis in
e public-healih acizans

fuctors. This rescarch is needed to unders
Bangladesh, but also to undursiand the
(Frongille and Habichi, 1997)

3. Rele ol behavioural sciences in understanding the determinants of utilisation of the interventions

In the proposed research we wiil obiain social 2ad culural data o idean s v the determinanis of viilisaion of ¢
intervention by subjects in the siudy villages. This information can be used. to: (2) improve the elfectiveness of
PrOgrams, so as (o improve participation and response {n the funure; (b) efucidzte the impact of the iniervention by
permhilting an invesiigation of ihe interplay tetween senaviours dhat aifest encrzy iniaks (panicipation and home
diet) and energy expenditure (reduction in 2nergy iniensive activities). and (¢) increase the sower of the dai

analysis by reducing ervor terms.

The extent to which individual women utilise the two of the supplementation components, aamely the t(mu and

micronutrient supplements, can be regarded as a funcijon of the socio- cubivrzl appeal and power of “complyiny” |
wilh program requests in relation to the competing and compiementary power of other demands 1o u:mpl, with : |
socto-cultural expectations about behaviour in preqnancy. These expectauons derive [fom several sourcy |
mncluding, but not limited to, long- standing cultural beliefs about how to act during pregnancy to easure 2 p:mmc |
outceme as well as [amily power structure, which determines whose beliefs and desires influence the hehaviour

and choices of the pregnant women. Although cultural beliefs and expectations provide a general framewaork lor

individual behaviour, intra-cuitural diversity (e.q.. in ihe strengih of specific beliets, psvchological motivations and
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3

; _guseﬁd!d social context) results in bcha'viour_al differences, including different responses to heaith and nutrition
interventions. In this component of the study, we will identify and measure a set of socio-demographic and cultura}
factors that we postulate will affect the extent to which subjects will utilise the focd and micronutrient '

- supplements.

We postulate that socio-cultural factors that potentially affect participation in the proposed research by women in
Matlab include: (a) type of family structure, (b) age and parity, which may affect whether 2 Woman returms to her
own family during pregmancy and how much deviation from routine activities she is permitted, {c) educaticn of the
subject and family members. which may affect their understanding of the purpose of the suppléments and
wiilingness to engage in new activities, (d) poior pregnancy experience; (e) work roles and resconsibilities of the
subject as well as household 50cio-economic organisation, which may also influence willingness tg participale and
affect her potential to reduce energy expenditure; (f) the structure for decision-making in the household. and the
exposure of the woman to chronic sirese, e.g. domestic violence: and (g} cuitural beliefs concerning what to avoid
and what to do to ensure a safe pregmancy and delivery and a positive cutcome for the child. The strength of such
beliefs is likely to affect participation. As cultural beliefs and socig] €XPECIANOns interact (0 praduce delavioural
respenses, we expect that interactions among these {actors, rather than the strength of individual characierisiics.
will accouat for Gifferences in utilisation of the interventions.

Violence may zlso lead 1o LBW throush siress and aaxiety {Wadhwa [995). Siress. acting through the neurgendocrine axis,
causes the release of catechatamines, beta-enderphin , and contisel. which have the effect of vassconsircion, fem) kupoxia,
growth restriction and LBV, as weil as provoking the release of prostaglandia, theredy CONIGEBUING 10 praterm labor (Isthvan,
1986). We will measure stress through standardised quesiionnaizes, which will znable us io siudy interacticns will e

intervention effects, and associations to compliance.
6. Efficacy, effectiveness, compliance and cost-effectiveness

The propesed randemised design with high quality measures of compliance will enable esiimations of coth
efficacy and effectiveness of the interventions. In "inteniion-i0-trear” analysis, disregarding the information on
compliance, estimates of effectiveness will he caleulated. These estimates iy be used {or cosi-effeotiveness
evaluation.

: ’ -
As compliance is estimated it is also possible to evaluate the effect in relation o dose ol iniervention. This means
that measures of efficacy will be calculated. Effectiveness is the product of efficacy, qualiry of program
implementation and coverage. For the food and micronurient supplements. dose will be measured by amount
ingested, and is directiy related to compitance, Compiianee is expected to be high but with snough variabiicy to
ascertain a range of doscs. Response also depends on the autritional deficiency of the individual {c.e. there is no
dosc response if there is no deficiency), Thus, overal] efficacy depends on' the distribution of deficiency in the
population, This vanation in efficacy is not usualiy taken into account iy cost-etfectiveness analyses. Our proposed
study will ascertain this variation (Winkvist et al., 1998: Ekstrom et al., 1996, 1999} and include it in our cost-

effectiveness calculations, .

The quality of the program impiementation will be high and constant in this study. Coverage of the iarget
population is high. Limitations in effectiveness are mostly due to variation in compliance and in efficacy and no
true estimation of program effectiveness will be achieved. However, using estimates of efficacy and compliance
from this study, one can calculate the expected program effeciiveness in other sefiings where coverage and the
degrees of nutritional deficiency are known. In these simulations to plan interventions, ons musi also consider

equity, which may be impaired by higher cost-effective interventions.

7. Conclusion

We propose here a unique set of linked investigations that will not only contribute to the knowiedge base or which
commeon public-health interventions are based, but alsq will provide practical guidance for implementation of
similar programs elsewhere. The primary health variables addressed, namely maternal Hb concentration, BW, pre-
term delivery and duration of EBF, are among the most important determinants of maternal and infant health and
survival and infant performance. Finally, we have designed this multidisciplinary investigation to measure. and o
account for statistically, factors that predict participation in these investigations. The proposed research will
validate the causal effects of these interventions and also evaluate their synergistic effects and cost-effectiveness.
This research also will permit us to assess wha really benefits from the interventions, estimate their efficacy and
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Eost-efficacy, provide insight into ways to improve participation in the future, and permit extrzpolation of these
findings to future interventions in other settings. i

. PRELIMINARY OBSERVATIONS

In this seetion we first describe the Madab field station of ICDDR.B in which the propdsed research will occur,
Next, to provide evidencs of the suitability of this area for the proposed studies, we provide information cn the
health and nutritional status of women and their infants in Matlab and similar areas of Bangladesh. Finally. to
provide evidence our ability to execute intervention trials and use methods that might be suitzble (or the rescarch
that we proposed here, we describe the results of recent relevant interventions.

1. -The ¥latlab Field Station

Matiab is an upazilla (sub-district). which is the adminisirazive unit with ihe lowest-leve!
health system. The population of Matlab is about 500,000 and is divided into 22 unions. th2 5w
government body. The population of each unian s about 22.000.

[CDDR.B's activitias in Matlab involve extensive service delivery and data collection. A Healih znd Demograpiiic
Surveillance System (HD3S) is in place, which covers a population of about 220.000 geopis in over L viilages.
Started in 1966, the surveiilance has besn in operation continuousty, and is the largest longidinal demaographic
data collection syster in 2 developing country. Demographic daia are routinely collected on vial evenis--
including birihs, deaths. cause of deaths, marrages and migration. Use of 2 unigue ideni g svsiem allows
every individual to be tracked over lime and acress studies and datzbases. [CDDR B provides community-hased
reproductive and child health services in half of the area. [n the other half, only government servicss are avaiabic,
HDSS also collects date on.morbidity and service utilisation. Community healih workers (CHW) are now

coliecting all data during their monthly houschold visits.

The area where [CDDR, B provides services had a population of 109,573 in 1998, which included 23.332 curreaily

married women. The total fertility rate is 3.0, with 2.287 live births annuzlly, The neonatal and posineonatal
mortality rates are 36.8 and 13.8/1,000 live births, respectively. This area is divided oo 4 blocks. cach with akowt
25,000-30,000 population and 2 health sub-centre. A sub-centic is staffed with 2 medical assistants. one family
weifare visitor and one nurse:midwife. The sub-centres provide a mix of sick child management and reproductive
health services. Complicated illnesses are'referred to the main primary care faciiity. operated by ICDDR.B in the
same premises as its adminisirative offices at Matlab Bazar.

In the [CDDR. B-served area, lemale CHW have bezn recruited from the villages and tfrained to provide
repreductive and child health services. dost of whatthey do takes place when they visit cach household menthly.
However, some services, like immunisation. are provided by the CHW from cluster. points. A CHW is responsible
for about 400 households in the HDSS intervention area. They provide immunisation, family planning services.

and treamment for cases of diarrhoea and respiratory infection. iore complicaied cases and reproductive health

cases {e.g., severe pneumonia, deliveries or reproductive tract infections) are referred to the sub-centrs or prmary
care facility. Educatien and counselling on reproductive and child hzaith are aiso an imporiant component o

CHW activities.

£l
[ ing

2 Maternal and chitdhood nutritional status and birth weight in Matlab and Bangladesh

2.1 Maternal nutritienal status and pregnancy weight gain

Low body weight is quite common among rural Bangladeshi women. The data are consisient among studias and
provide no evidence that maternal nutritional status has improved over time. Women in Matlab appear ne better
nourished than do women elsewhere in Bangladesh. Typically, Bangladeshi svomen are slender (weight of 40-43
kg) and short (148-151 cm tali} (Fauveau and Chakraborty, 1994; Bhuiya, 1993, Stoltzfus et al., 1998; DS Alam,
unpubl. data; L Kiess, unpubi. data). We estimate their average body mass index (BMI) as 18.3-20.4 kg/m’ from

data on weight and height in recent surveys.

In a study conducted in Matlab more than a decade ago, it was observed that over a period of about 15 wk
beginning at 20 wk of gestation, women gained an average of only 3 kg. More recently, women gained an average
200 g/wk or an estimated total of 4 kg weight during the last 20 wk of pregnancy (DS Alam, unpubl. data). These-

12
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";'arq about half what is expected aniong well-nourished women (IOM, 1990). Notably, women lost about 1 kg
fweight during the first 6 mo of lactation. As evident from low pregnancy weight gain and the small weight change
- postpartum, women do not compensate for the energy stress during pregnancy and lactation by gaining or losing

much body weight.
2.2 Birth \.Vcight

An early study in Matlab had found that 50% of new-borms were LBW (Khan et al., 1979). More recently, DS
Alam (unpubl. data) reported LBW rate of 43% from an intervention siudy in Matlab, [na study to assess the
effect of the BINP supplementation program in Shaharasthi, an upe=ifla adjoining Matlab, the average B\ of the
participating women was 2,513 g and 47% were LBW (Shaheen st al, 2000). Infants wha wers Som in 1994.93 1n
selected slum areas of Dhaka had a mean BW of 2,516 g and 46% were LBW (n = 1,634} (Arifzen. 1997, Thus.
this high rate of LBW s widespread and, unformunateiy, seems 1o be unchanged afier 2 decades,

The Dhaka datz provide information about foeral growth retardation. [n that studv, babies with B'W <] (0"

percentile of a reference that was specific for gestatienal age were classified as small-for-gestational-age (SGA).

SGA infants with iow ponderal index {P[) (i.e.. less than 10" sercentile of a reterence char) were ciassified as

asymmetric-SCA and those with normal Pi were defined as symmetric-SGAL Seventy per cani were SGA: 448, o
wer

the sample were symmetric SGA and 26% were asymmewic SGA. About | 7% af the babies were oremature; a
similar pre-term rate was reporied from a study in Matlab (DS Alam, unpubl. data). [nasmuch 2g mar
undernuirition is associated with symmelric {oetal growth retardation, the high proporiion of these char
in Bangladesh suggests that LBW is primarily the consequence of chronic restrictions during eesiaiton.

2.3 Risk Factors for LBW

In the siudy in the Dhaka slums {Arifeen, 1997}, the mothers were 149 (=3) cm iall and weighed 43 (:6) ke atier
delivery. In an analysis ofa sub-sample (n=1,060), Antelman (1997) found that maternal height and postpacium (7
d after birth) weight and arm circumference were asseciated with focial growth retardation. Low intake of antmal
protein was also associated with foetal growth resiriction, We (Alam. 1998) found that maternal height and weight
in pregnancy zlso were positively associated wijth BW in an intervention mial in Matlab,,

24 Conscquences of LBYY

LBW infants in slums of Dhaka remained persisiently lighier threughout infancy (Arifeen, L997). The yrowih of
the infants in our sample closely tracked the -2 SD curve ol a pooled sample of breast-ted infants trom afituent
countries (WHO, 1994). Their SD-score at birth was 2,38 compared to a reference populiation; it improved
slightly in the next 3 mo, and was again similzr to birth at 12 mo of age (-2.34 SD-scores). Catch-up growth was
not seen and differences between infants grouped according to BW, foetal rrawih retardation and/or pre-ferm
status were retained throughout infancy, even afier adjusting for other varables.

Comparzd to normal-BW infants. LBW infants were at greater risk of death from all causes (RR=2.08), acuse
respiratary infection (RR=2.52) and diarrhoea (RR=2.79). Pre-term, growth-retarded infants were at the greaiest
risk (RR= 4.1 compared o normal-BW infants, RR=3.2 compared to other pre-term infanis), especiaily for deaths
due to acute respiratory infection (RR=6.03). Although both pre-term delivery and foetal growth retardation were
associaled with increased risk of death, the timing of the effect varied: foetal growth retardation contributed to

greater post-neonatal merality (Figure 1),

"In Matlab, only limmited data on childhood nutrition are available. However, data collected as part of nutritional
survetllance show thaf the mean neight-for-age SD-score was just below -3.5 in 1970-71. By 1974, this had
increased to about -2,7, where it remained until about 1988 Since 1991, the height-for-age SD-score has remained
fairly constant at just over -2.5. Thus, child nutritional status in Matlab is still alarmingly poor and has not bean

improving recentiy.
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Figure 1: Estimated 7 NBW% .
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3. Bacterial vaginosis and rates of pre-term delivery

-sh shuwed

Data trom etiological studies among women atiending an urban health care delivery uatt in Bangi

12 9%, in women reporting with RTTs {Bogaeris et af.. 1999). Poguiz

that the prevalence cf BV is 40-+= tion dased

studies among females from general poputation in rural Banuladesh show thut the prevalence i BV s U ke
same population the prevale

ace of BY was found to be 20% ameng patieats with svmptoms RTTs {Flawkes crod
1999). Community-based studics in Dhaka and Matlas have found rates of pra-term defiveries ranging from -
L7% (Arifeen 1997 Alam. unpubl. results).

4. Data no relevant interventions

4.1 Data on effectivencss of intecventions in preventing LBW

entions in preventing LB in Matlab of Bangiadesh. Ina

There are very limited data on elfectiveness of intery
siation of pregnant women with 20

randomised clinical trial in a sitim population in Bangladesh. daily supplem
mg of zinc had no efiect on B or gestational age at birth (Osendarp. 2060). -

tuated the relationship berwezn duraiion of food supplementaiion and

Shaheen (2000 and unpubl. data) recently eva
Women with a BMI <18.5 kg/m” early in

BW within the BINP supplementation program in Shaharasthi.

pregnancy were invited (0 pariicipate in the program. The study sample comprised of 716 births. Tae duration of
supplementation duration was aormally disiributed, with an average supplementation period of 113 d. and a rangz
from 4 to 229 d. In this study, BW improved with longer duration of sugplementation. Women who weighed <30
kg benefited from increasing duration of suppiementation, especiaily those below 42 kg. There were very few who
weighed 50 kg or more, and there was no conclusive patiern in the response to supplementation among thesc

WOMET.

Interesting patterns were also observed in terms of variations BW by season at birth. BW was lowest amony

children born in the winter.

There has been no trial in Bangiadesh evaluating the effect of treating BV on pre-term delivery.

4.2 Iron and micronutrient supplementation, and anzemia

Angemia is prevalent among wemen in Bangladesh [60 and 83% among rural pregnant and nen-pregrant womez,
respectively in the latest national autrition survey (Jahan and.Hossain, 1998)]. However, this is much less so in
Matlab, where a long-term Fe (60 mg/d) supplementation program in pregnancy has raised mean Hb concentrations
(Stoltzfus et al., 1998) to the values (124-127 g/L) observed worldwide after adeguate Fe sugplementation.
(Ekstrom et al., 1996, IOM, 1990). A simiiar coacentration of Hb (120 g/L) was achieved from a baseline value of
110 g/L in 2 recent supplementation trial of Fe supplementation during pregnancy in Bangladesh. A maximum )

-
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ect was attained at a total intake of Fe 0f 24 g (Ekstom et al, 1999). We think that 4 total Fe intake of 2.4 g
Fcould be attained with 30 mg of Fe.daily in Matlab given current compliance rates (70% + 25%) and mitiation

" time (second trimester). Although 30 mg/d is half the international recornmended daily dose, during pregnancy

(INACG, 1998), this dose shquld prevent anaemia in Matlab because it was high enough to cure anaemia in
. arother, similar setting in Bangladesh {Ekstrom et al., 1999). Inclusion of an intervention with a 30-mg iron dose
will.enable an evaluation of the effect of additional micronutrients.

In a recent iron supplemencation trial of 162 pregnant women in a cural area of Bangladesh. serum zinc levels were

very low (8.37,7.56 and 8.02 umol/L in second trimesier, third inmesier.and 6 wk postarum. respectivefv).
Almost two thirds had serum zinc concentrations <10.7 zmol/L in the third rimeser (LA Persson. unpubl data),
Tnere was no association berween serum zine concentations in the third wrimester and the dose of iron
supplements.

4.3 Exclusive breasi-feeding (EBF) and counselling

- In a hospital-based intervendion siudy on mothers of partiaily breasi-fed infanis adrudted o hospiiai for dizrhoes,

lactation courseliors advised 2 randomiy sclected groun of these mothers on EBF (Haider, 1996). When foilowes
up at home 2 wk later, 75% of mothers in the intervention grouc were EBF compared with only 8% in the contrai
group. Case studies of the mothers in the Infervention groups who were ngt aracticing £BF revealed

clors
relating to family support and workload as responsible (Haider, {907). The investigators regeatad he study i e
community, randomising 40 clesiars (o ejther infervention or coniral. A local woman was rained as cuzr
caunsellor in each interveniion ciuster. OF the 373 women who completed tollow-up unul the infant was muo wld,
70% of those in intervention clusters breasi-fed exclusivelv lor 3 mo compared {0 anly 6% in the control clusiers
{(p<0.0001). The mean weight-for-length SD-score was 0.1 in the intervenuon yroup and -0.9 1 the “ontrol wroun
(0<0.0001) (Haider. 1998},

As 15 the case elsewhere in Bangladesh. rates of EBF ;g the rst 4-6 mo remain low in Matab, Tnlus 1995.7
stedy, DS Alam (unpubl. data) found that 60% of the infanis were exclusively breasi-tod durtng the first 3 mo.
which dropped 1o 317 at ¢ mo. Ungubtished 1999 data from ihe Marlab HDDS show that 64% ol infanis aged )4

mo were exclusively breast-fed, declining to 27% in 2-3 mo old infants and 13% at 4-3 mo ot age’

5. Summary and conclusions

An exceptionaily strong infrasiruciure for research ol the tvpe proposed here is presentin Matlab wpazific. \We wil]
be using the existing surveillance of repreductive events to identify women who are likely io become pregnant or
who have just recently conceived. The type of maternal undemutition that is present (very low BT values) and
its association with high rates of foetal growth retardation as expressed in the rates of LEW and symmziric foetal

growth retardation suggest that; {a) underhutrition is a chronic cendition for mothers and their fetuses and (b)

improvements in maternal nutrition have the gotential to improve BW. Although Matlab upazifla is maybe no
tonger characterised by the exceptionally high rates of maternzl anzemia that have besn reporied previously in
South Asia, the rates remain too high and interventions to lower them are dppropriate. Raies of BV and pre-term
delivery is high. Finally, although BF is nearly un:versal, extended EBF is not the norm, We have expericnes with

a counselling interven:ion, similar to that proposed hefe, which was effective in improving the duration of EBF.
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t will be used to accdmplis_h the objectives and specific atms of the project.
and justify the use of the méthod Proposed in the study. Justify the seienific
validity of the methodologieal approach {biomedical, social, or environmental) as an investigation tool to achjeve the specific
atms. Discuss the limitarions and difTiculties of the propased procedures and sufficiently justify the use of them, Discuss the
ethical issues related to biomedica) and social research for employing special procedures, sueh as invasive pracedures in sick
children, use of isotapes or any other hazardous materals, or social Guestionnaires relaiing to individual privacy, Point out sa ferv
procedures to be observed for proteczion of individuals during any situations or materials that may Se injurious to human health,
The methodology section should ke sufficiently descriptive o allow the reviewess to make valid and unambiguous assessment af
the project. (Do not exceed ten pages. use cantinuation sheets), ‘

The proposed study will be conducted in coilaboration with the Bangladesh [ntegrated Numition Project {BINP)
and.its follow-on Nationz! Nutrition Project (NNP). This will ensure that the study findings are incorporated into
on-going national programmes. Similarly, a close collaboration exists with BRAC, = aon-govérnmental
organisation, which is assisting ihe government in implemeanting the BINP program in the Maidab wpaziila.

1. STUDY SITE

The Matlab study site has been described in detail in Preliminary Results. The Matlas Healih Raseareh
Programme of tCDDR. B has instiruted a program of rouiine collection of weighis of all non-pregnani women 13-
dd y old. It is estimated that there are 35,000 women agsq 1314 years, who reside in the Matiab interveniion aren.
In mid-2000, special field warkers were recruited to weigh these women. Thev are using.the UNISCALE. a scale
produced by UNICEF. which is both portable and easy 1o use. The scales will be standardised every moming. An
independent quality control team wiil do fepeat dssessments of weighis ina 3% sub-sample. [na smail sub-sample
we will obtain repeated measurements gver |2 M0 Lo assess seasonal variation, because data from other SOUTCCS
suggest that maternal weight may vary by seasorn. :
2. STUDY DESIGN AND INTERVENTIONS
The study is an experiment to evaluate the efficacy 2nd effectiveness of 4 public health nutrition interventions
designed to improve the health ol pregnant women and their new-bom infants. The outcomes will be assessed
during pregnancy, at delivery, and in the iafant. Three of these nterventions will be delivered wheq the WOMzA s
still pregnant, and the forth intervention will be delivered 1o mathers from the same cohort who have just defivered |
a live born infant, Women will be individually randomised to the intervention uroups. and comprehensive
rechanisms will be set up to obtain dats on the outcomes as well as factors likely o be cenfounders or etfect-

modifiers,

2.1 Interventions to be delivered during pregnancy

211 Daily food supplementation (early/usual): An on-going, sovernment-supporied program provides a food
(energy-protein) supplerment to pregnani and lactating women that contains 600 keai/d {6 d/wk}. of which a litle
less than 25% will comne from vegetanle protein. Itis made up of {ried rice powder (80 g), fried pulse powder (40
g), molasses (20 g}, and soybean o1l {12 mL).- Thése supplements are made available through community nutrition
centres (CNC) run by the program. Pregnant women with BMI <18.5 kg/m™ are required to consume the
supplements under supervisicn 6 d a2 week atthe CNC. Ag part of the study, 2 changes will be made in this
supplementation program. All pregnant wornen, urespective of BMI, will be enrciled in the supplementation
program. Pregnant women will be individually randomised to enrolment intg the feeding program either: {a)-
immédiately after diagnosis of pregnancy (early assignmen), or (b) at the time of their choosing (usuai care in this

community),

2.1.2  Daily micronutrient supplementation: The government recommendation far Bangladesh is that ail
pregnant and lactating women receive a tablet that contajns 60 mg Fe and 400 ug folic acid daify. Currently, this
supplemnent is made available through the CNC, to be taken home by the woman for daily ingestion. In the -
sroposed study, all pregnant women will be individually randomised to receive one of the following 3 types of
Ticronutrient supplements daily in lieu of the current iron-folate supplements: (a) 30 mg iron-foiate (Fe30F),
which contains 30 mg Fe and 400 ug of folic acid; (b) 60 mg iron-folate (Fe60F), which contains 60 mg of iron and
*00 ug of folic acid; .and (c) multiple micronutrient supplement (MuMS) has recently been developed by UNICEF
or evaluation in a number of countries. One tabiet (caily dose) contains 300 ug RE vitamin A, 200 IU vitamin D,
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¥o mg vitamin E, 70 mg vitamin C, 1.4 mg vitamin Bh 1.4 mg vitamin B,, 8 mg niacin, 1.9 mg vitamin By, 2.6 ug
E-vitamin B3, 400 pg folic acid, 30 mg iron, 15 mg zinc, 2 mg copper, 65 pg selenium and 50 ug iodine.

2.13 Treatment of bacterial {fnginosis: The Centers for Disease Controil (CDC) has recommended that BV in
pregnancy be treated by metrenidazole 250 mg three times daily for 7 days. Eligible pregnant women will be
randomised to receive either (a) oral metronidazole 250 mg, or {b) oral lactose, both thres times daily for 7 davs.

2.2 Intervention to be delivered after the birth of the child’

2.2.1° Counselling to promote EBF: Mothers will be counselled fight atter deliverv and during the first weeks

ta be abie to optimally bolster mothers’ decision-making, motivation and oroblem-solving, and persistencs in the

face of negative influences and obstacles. The lactation counselling intervention will be mocelled on communin-

based intervernitions already shown to be effective in Bangladesh (Haider et al., 2000) and Brazil {(Albemaz etal., |
19983). The altemmative intervention will consist of standarg health educztion on maternal and new-bormichild care.

[t will be deliversd with the sams frequency and intensity as the BF intervention. Four Counseilors. cach an exgert

inonly | of the 2 interventions (2.g. lactation counselling or health zducation). wiil be based in 2ach o the sub-

centres. The BF Counsellors wiil be irained by a pair of expert laciation irainers in the emplov o ICDDR.3. The

Counsellors witl first visit each infant within 3 d of birth,  The visits will be repeated at 13 ¢ of age of the infant

and againat 1. 2, 2 and 4 mo. Thev will previde counselling on the inlerveniion assigned to the mother-chiid pair.

3. STUDY PROCEDURES

even types of field workers wiil be used to impiement specitic study activities as outlined below. These wiil

include: paramedics. follow-up interviewers, dietary interviewers, CNC meonnors. ulwasonduraphers. intericwery
trained in qualitative research methods, and counsellors.

3.1 Measurcment of determinants of utilisation of the pregnancy interventions

We propose to obtain social and cuitural data to identity the determinanis of utilisation of the inicrvention by
subjects in the study villages. In preparation for this rescarch, informal ethnographic interviewing revealed a
numher of common pregmnancy-related belicfs and practices that potentiaily affee: BW and that may 2iTect
utilisation of the iniervention (ses Preiiminary Results). As a resuli, the proposed research wili inciude an
ethnographic study that will focus on the following sectars of informarion. (a) Atitudes toward consumption af
micronutrient “tablets” during pregnancy and familiarity with prenatal supplements. [t should be neicd that from o
community perspective, 2 distinctly different interventions are being undertaken~{ood, provided ai a community
center, and “tablets”, taken at homne. This information is necessary Lo determine the best way to prasent the
micronutrient intervention to the community. (b} Specific beliefs conceming eating and foods, pregnancy events,
and<ndividual azributes that may aflect consumption of micronutrient and food supplements. (¢)-Houschoid
characteristics related to authority over women's actions, household workload and ftexibiitty to participate in the
intervention. [t is expected that other insights into potential constraints and facilitators of participation will also
emerge from this study. This reszarch siep will be conducted when the project is formally initiaied and will ke 6
wk. Data will be coltected by means of key informant interviewing, verification with respondents. and the use of
‘formal ethrnographic techniques, s appropriate (o the type of information being coilectzd. We will use the datz

obtained in this focused ethnographic study to design specific questions for the baseline sociociitiral da on
determinants from all study subjects. -

3.2 Identification. enrollment and randomization of pregnant women

CHW of ICDDR,B visit houscholds monthly to coilect information on selected heatth and demographic indicators.
They routinely ask currently married women whether they have had their menses since the last visit. This systern
will be reinforced by offering them a pregnancy test, whenever a woman reparts that her last mensual period
(LMP) is overdue by 2 wk or more or that she is pregnant afier a continuous peried of amenorrhea. [nformed
consent will be obtained for the pregnancy test and the woman's privacy will be mdintained. The woman wilt be
informed of the result of the test. After giving verbal informed consent, a woman who tests positive will be
enrolled in the study. Date of her LMP also will be recorded and used to estimate gesiational age.

The name a.nd identification of this pregnant woman will be communicated to the project office, where she will be
randomised to one of the following 6 groups by entering her name into a computerised tracking system that will
then assign her to a group. Randomisation will be done in biociks of 12 (Takle 1).

7 |
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.-"_"'I‘able 1: Schematic description of the interventions during prégnancy. The metronidazoleflactose treatment-
courses are only randomised among BV-pasitive asymptomatic women.
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metronidazole | lactose meronidazole | lacigse metronidazote | facioy

A Foliow-up Interviewsr will visit everv pregnant woman within ¢ few days of randomization (at 8- 11 wesks nf
gesiation).  They will collect socio-economice. demographic and anthropomemic information from the warmen,
Baseline anthropomemic infermation wiil include hetght and mid-upper amm circum ference. Pre-preenuni weighi
will be available as part of the routine collection of weights of ol women 13-44 v old.

i

Pregnant women in groups A B and C will be strongly urged 0 contact the local communiey nu proniar

(CNP) of BINP for enrolmient in the routine food suppiemeniation program. The names of these wormea will alsg
be communicated to-the loeat CNP, who wiil know about the siudy activities and be expected o enrol pregnant
women in the feeding program. We anticipate that almost ail ihe women in the 3 groups will have siared on the
daily food supplement by the end of the first trimesier. During the first visit to the CNC. the waman wiil rec
feeding card (green) from the CNP. Al visits 10 the CNC wall be recorded i this card, which wiit later be used o
assess compliance-with foad sunplementation. '

Sve .

eding program will be uiven to the pregaant women in zroups D Cand I Ay was

No encourazement o join the f¢
will vary considerabily,

found in neighbouring Sharasihi upazilla, the time of eniry of these women (Tusual stast™)
with a mean of about | 7'(=7) wesks of gesiation {Shaheen eral., 2000).

During this first post-randomisation contact with the Follow-ug Interviewer, all pregnant women will be informed
of the nz=d and reasons for visiting the nearby [CDDR.B sub-cenire within a few davs of enrotmeni. The'exact
dates for her visit will be discussed and confirmed with the woman, The woman will be given a reterral slip

. showing her name. identification number, and the date and place-of the sub-centre visit. One counterfonl of the
referral slip will be given to the local CHW who will then ensure that the woman does not forget 10 wo to the sub-
centre as scheduled. A second counterfoil wili be sent to the reievant sub-centre.

3.3 First visit to sub-centre: testing of vaginal swabs for BY and enrehment in the BV treatment trial

When the pregnant woman comes for the first time (0 the sub-cantre ai $-10 wk of zestation, her referral slip wili
be matched with the counterfoil present in the clinic. Pregmant women missing their scheduled clinic visiis by
more than 7 d will be’contacted at home by a Foflow-up Interviewer. This will ensure a high compliance on the

part of the women scheduled to visit sub-centres.

Female Paramedics will be located at the sub-centres and will take informed writien consent for ebtaining blood
and high vaginal samples and micronutrient supplementation. Al women will be offered scresning and treatment
for bacterial vaginosis. They wiil aiso do a full antenatal check-up. The paramedics will Ge avaiiable to provide

medical back up when required for the study.participants.

Women wili be asked how they are doing and whether they have any problem in their reproductive area/tract.
Irrespective of the response to this screening question, a high vaginal swab will be collected from every woman
giving consent. Women not reporting an abnormal vaginal discharge in response to the screening question and
whose vaginal swab tests positive to BV will be enrolled in the BV treatment component of the study. However.
women matching any of the following criteria will be excluded from BY study companent:
e History of chronic heart disease,  diabetes mellitus, pregnancy induced hypertension. hypertension
requiring treatment. ) .
* Antibiotic treatmient in previous two weeks and an allergy to metronidazole.

SR
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. foetalldeath or known life thréafening foetal anomaly and multifoetal gestation.
~ o Previous history of congenital abnormality in off-springs.

High vaginal swab will be collected from the, posterior vaginal fornix by using a sterile non-lubricated speculum
" swabs. Smears will be made on glass slides in duplicates by the Female Paramedic at the sub-centres. The slides

“will.be transported to Matlab at normal temperature where they will be gram stained and read daily (same dav) by a

trained research officer according to the Neugent criteria which characterises bacterial morphotvpes and has a
scoring system (Nuegent er o/, [99] )
Grade!  -normal. comprising predominantiy lactobacilius maorphotypes.
Grade I -intermediate, lactobacillus are reduced and mixed with other bacterial momphotvpes.
Grade [l —faw or no lactobaciilus morphotvpes with predominant gram positive and negative couzo
bacilli for

Grades I and [T wili be classitied as BYV. The results from the slides will be entered into the computenized siudy
tracking svstem the tollowing day. Using a pre-detined aleorithm, the computenzed tracking svsicm wil
individually randomize asymptomatic- women classitied with 3V tg 2ither reaiment with merronidazole for = davs
of placebo. Women who report 2n abngrmal vaginal discharge will be weaied based on the result of the vacinal
swabs and will NOT be enrolled in the BV freatment component of the siudv, but wiil ajso be ioflowed 2y 1 turd
study group in this trial.

The full course of 21 tablets wifl be delivered {0 the women envolled in the BV ial in 2 speeia pill bottle
(eDEM®, described below) at 153 wk of uestation throuwh et local Community Health Worker, The meronazoie
and placebo tabiets will be icentical in appearancs. The CHW will exolain the course to the woman and wiii
tollow-up atier 7 more davs {0 assess compliance. Symptomatic wormen classified Witk BY will be treated wish
metronidazole for 7 davs, also throuuh the CHW. A;the follow-up sisit. the CHW will remind the worman to 2o o
the sub-cenire within 1 week (14-135 wk). '

3.4 Second visit to sub-centre: Initiation of micronutrient supplementation.

At the second sub-centre visit ai 14-15 wk of gesiation. a tuil antenatal check-up wili be regeated avarn. The
Paramedics will collect venous blood samples (4 mL). At present, pregnant women in BINP wpazilias recerve
iron-folate supplements through the CNP, Arrangements will be made with the program to discontinue this
practice, which will be replaced by a sysiem of delivery by study personnel. Micronutrient supplementadion wiil
be initiated duning this sub-cenire visit. At the first sub-cenire visit, women will receive identical lookine-tables
thai contain either multiple micronutrieats, 30 mg iron and 400 ug of folale, or 60 mg iron and 400 vy of folue.
These tabiets will be made available in bottles labetled with the letrer indicating the randomisarion group. Each
bottle'will contain 200 tablets, and will therefore last uniil delivery. with some to spare. Assigament of the bottle
at the sub-centre will be based on computer printouts listing 21l enrolied women and their sToup code.

3.3 enitoring and follow-up during pregnancy

3.53.1  Dietary Assessinent: The women will be followed through pregrancy and delivery. Dietary [nierviewsrs
will be responsible for administering dietary questionnajres. Using 24-h recalis, detailed dietary information wiil
be collected from each woman on 3 occasions in the second and third trimesters of pregnancy. These interviews
will be carried out in the participants’ homes. The schedule in Table 2 outlines the time of these visils end ihe tasks
to be performed. The 24-h dietary-recail assessment will be based on procedures well-established and tested in
ICDDR,B and will involve the use of standardised houschold measures (serving units). The Dietary fnterviewers
will be trained to conducr these tasks and will be accampanied by 2 logistical assistant (porter). Energy znd
nutrient intake data will be calculated based an food composition tables for Indian and Bangladeshi foods (MNTN.
[989; HKI, 1988). As partofa previous project carried out in the study area, representative recipes for multi-
ingredient foods consumed in the community were obtained and assessed. Ajl toczlly used househoid measures
were also standardised for respective food items. The information thus obtained was esed to update the food
composition database, which has been computensed,

3.5.2  Compliance with suppiementation
Compliance with micronutrient supplementation. A speciat equipment called eDEM® will be used for

monitoring of compliance. Simitar equipment has previously been used successfully.in micronutrient
supplementation studies (Exstrom ef al,, 1996, 1999). It consists of an ordinary pill/bottle equipped with g counting
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vice and a small microprocessor embedded in the cap Each time the pill-bottle is opened and cIosed the time’
Frand date'is recorded. Use of this equipment pérmits centinuous recording of information on compliance, which will
" be collected until delivery. The information in the caps will be downloaded info a computer from bottles collected
ffom the enrolled women. This method wdl be compared with other measures of compliance such as pill-counts

and recalls of the pregnant women.

Campliance with food supplementation: At selected home/sub-centre visits, the fesding cards will be examined
by the Follow-up Interviewers (Table 2). They will ransfer the information on compliance with food
supplementation, which has been recorded on the cards by the CNPs, to a structured form. The § fesding card will
be pre-tested at the beginning of the study. The women will also be asked zbout visits to the CNC on each of the
previous 7 d and how many packets she consumed on the last visit. CYC Monitars will visit CNC in the study arza
once every 2 wk and collect information from CNP records on days study women came to the TNC o recetve the
supplementation. [t is our understanding that in many BINT upazitlas it1s the unofficial praciice to allow women
at 7 mo or more of pregnancy io be able to collect the BIWF food packets from the CNC and takz them home, In
the proposed study, we intend to aggressively discourage this practice 2nd ensure that all feedings are at the CNC.
However, we anticipate that this practice is-likely to continue among some women. especiaily in advanced siages
of pregnancy. During our home visits, we will collect data or the extent ot this practice and how much of the
supplement is being shared with other family members.

Compliance with metronidazole/placebo course will be megasured with the same ¢eDEM equipmeni used for the
micreonutrient supplements.

Home-based measurement of morbidity and side-cifects: Marbidity will be assessed at home 3 times in
pregnancy (i.e., every 8-14 wk) through | wi/1 mo recalls {Tadle 2). Trained Diztary firerviewers will perform
these home-based interviews using a structured questionnaire that wil include probing. [t will conlatin questions
related fo duration of illness. and attributes of the severity of disease (such as pain. seii-care, mobility, cognition,
emetion and fertility). Prevalence and severity of side-clfecets io micronutricnts will be assessed using a |ISI ol pre-
tested symptorms. Women wiil also be probed for their seventy. Te reduce bias. the list will alse conra

symptoms that are not side-etfects. Other morbidity that may have a.gossible association with complisnce andsor
outcomes will be assessed clinically.using specific case definitions. They include unnary iract infections in the lasi
mdnth; backache in the last week, weli-being at the time of the visit, axillary iemperature at the time of the visil.
and any sickness that interfered with normal work and contined ihe subject to her bed in the last month,

3.533  Sub-centre follow-up visits and ultrasonegraphic assessment: The schedule of visits during pregnancy
and at delivery is shown in Table 2. After the first visit at 8-10 wk of pregnancy, 3 morz visits will be made to ihe
sub-centre. A full antenatal control will be conducted at these visits. Thers will also be quesiions and physical
examinations for morbidity, and measurement of weights. We will moaitor tor pre-eclampsia by checking for
tibial oedema, conducting dipstick test for albumnin in urine, and measuring blood pressure.

From a sub-sample of enrolled women, a second vaginal sample will be collected 7 weeks after the colleciion of
the initial sample to study the efficacy of the meamen:. Specimens will be collected from 50 svomen from each of
the fol]owme 5 categonies:

i.  Asymptomatic women classified wnh BV and recziving treatment with metronidazole for 7 days.
Asymptomatic woemen classified with BV and recsiving placeba for 7 days.
‘ili. Symptomatic women classified with BV and receiving trearment with mewonidazoie for 7 days.
tv. Asymptomatic women NOT classified with BV and NOT receiving any ireatment. -
v. Symptomaiic women NOT classified with BV and NOT receiving any trzatment {or abnormal vaginal discharge.

ii.

We also propose to use ultrasound for a direct assessment of foetal growth. All enroiled women will be examined
by ultrasound at the sub-centre visits, first at 8-10 wk of gestational age. This will give the most accurate ulira-
sound gestational age estimate. On the basis of available data on the validity of one-point measurement of ultra-
sound foetal growth indicators, the best combination of measurements to assess “ultrasound estimated foetzl
weight” and available curve modeiling techniques requires 3 more examinations of the pregnant woman during the

2nd and 3rd trimesters. Each examination will take approximately 10 min and will be done at the sub-centre visits,

We will use 4 small portabie uitrasound machines, each piaced one in one of the sub-cenwes. Four Sonographers
(trained female nurses/technicians) will be trained for the standard measurements on foetaf growth parameters,
They will be blinded to the woman's group assignment. A quality controlier wiil re-examine 5% of the total
examinations without knowing the previous results. .
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Table 2: Schedule of contacts during pregnancy and delivery

Gestational week S18-00 12 13 Jua s Jwe 17 [1x jiv 0 {4

1
"

‘=
w

fr

I

Houschold visit

Enrollment CiT

24-h dictary recall D

Compliance to foodl
supplement

Collection af pillbortles

Marbidity, side-effects N
newhor anthropoemelry
delivery Listory

metronidazole for DY+ C

Sub-centers visit

antenalal check-up,
maternal mocbidity

Weight measurement P P I

Initiation of P T
micranutrient suppl

Venous bload r T
capillary blood : . P
Vaginal swabh P i T B E e
Compliance 10 food P T

supplement

Fetal ultva sound S S :_S__ T

*subsample
P=paramedic
S=sonographer
F=lollow-up
D=dietary
C=CHW
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be identified Lo notify the sub-centre immediaiely following the délivery. The location of the nearesi sub-cay

‘in poer Bangladesh populations. there is very

. Immediately after delivery of a live born baby, mothers witl be randomised o | ©

¢ipal Lnvestigatar: Lars Ake Persson -

Various major sonographic indicators to be measured include: crown-rump leagth, biparietal diameter, head

" circumnference, femur length and abdominal circumference. Estimated foetal weight will be calculated by

combining 2-3 appropriate parameters for specific gestation periods. Based on the international reference values on
foetal sonographic biometry for either single or combined parameters, foetuses will be classified in terms of

adequacy of growth for their gestational age. -

354 Sampling of blood during pregnancy: Blood samples will be collected 3 times during pregnancy. At the

" second sub-centre visit at 14-15 wk. the baseline sample of 4 mL venous blood will be collected. A capiltary

blood sample for assessment of Hb will be taken after about 4-3 wit of micronumient supplementation (19-20 wk)
at a.sub-centre visit. During the sub-centre visit at around 30 wk of gestation (after 3-4 mo of suppiementation).
the Paramedic will again coliect 4 mL of venous blood.

[f the hemogiobin concsniration fall below 80 w/L tn the first venous dlood sample. the women will be excluded
from thé trial and referred o the Matlab Hospital {or appropriate investigation and theraoy. Afier abgut 1 weeks of
supplementation the women's haemoglabin concentration wiil be assessed irom a caotllary bloed samgie. As
capillary biood is 3w/ lower than that of venous wormen who have a hacmoglobin concearmaiion below 73¢/L wiil
be excluded from further pacticipation. They will be reterred for medical mvesiigation as cuilined above.

3.5.5 Notification of births and measurements: A birth rofificaiion sysism wiil be estabiished i ensure ihai
study staff become aware of birihs as soon as they occur. When a pregnant woman i iirst earclled in the stdy,

she will be given a vellow nodification card with her name and address (village and pard). A family member will

tifihe dalivers

7

will be explained to the family member and the family will 5e promised US $2 as reimbursems
reported as soon as possibie. Halt of the amount will cover ransporiaiion cosis and the rest will be reimbursement
for time-spent. As a back up to this system, CHW and CNP will be encouraged o check on enrolled pregaant
women on an almost-daily basis cluse 1o the expected time of delivery.

Because this study wiil be done in a comrmunity where most births eccur at honie, it will not ke possible to mueasure
BW immediately after birth. We gropese to measure weighi within 72 4 of birth. Previous studies have shown that
little change in weights in the first 3 d (Arifeen, 1997 Coodbum et
al., 1954 ). However, we also propose 0 oblain weight measurements repeated twice-daily in 2 sub-sample ot 100
new-borns, who will first be weighed within 12 h of birth, Weighing wiil be continued uniil 96 h following birih,
This data will be used to test the hypothesis of negligible weight change in new-boms ir the first 72 hand 1o
develop correction factors if deviation from this hypothesis is significant,

A fernale Puramedic based in the sub-centre will visit ihe newly delivered woman within 72 hoot birth Lo measure
weight, length, head circummference, and knee-hesl length ot the new-bam. Dzt on the delivery will also be
colrlccte—d at this time. This will inciude type of delivery, duration of labour. and complications, if any. The axillary
termperature of the mother will be taken and her lower abdomen palpated for tenderness. If both fever and lower
abdominal tendemess are present postpartum infection will be suspected and she will be'referred to the sub-centre,
where she wiil be assessed. A high vaginai swab will be taken for cullure and bleod sampled for 2 blood count.
The sick warman will be managed approprately, The female Paramedic and the local CHW will be trained on care
and referral for a EBW bagv. This wiil enable them to provide the appropriate advice or referral when o LBW

baby is found.

'.3.5 Assignment to postpartum interventions

£2 interventions. One group will

receive counselling on BF while other mothers will receive standard health education on general health of mather
and infant. After the study has actually commenced and more accurate information on the study population.
clustering and study logistics will be available and will be reviewed. & decision on either individual or bari-level
randomization will be taken. Randomization wiil be in blocks of 4 to either of these 2 interventions. A
randomization log for new-borms will be kept in each sub-centre. All births, once repocted, will be recorded in the
log in the order the information is received at the sub-centre. The log will indicate the intervention group to which

the mother is assigned.
During the first contact (see Table 3) immediately after birth, discussion wilt centre on the advantages of BF and

doing so exclusively for at least 4 mo. Previous experience BF by the woman and others she knows will be
discussed. Women wiil be invited to talk about their feelings about previous and current BF experiences and any
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Faifficulties they encountered. About 20% of wornen in the study area give birth'at a sub-centre. For these women,
during the first 24 h after birtti, counselling dn the advantages of BF and correet technique will be first provided by
clinic staff, to be followed-up later in their homes by the Counsellors. The objective of the follow-up visils is to
talk with the mothers about their experiences BF so far, their concerns and difficulties, and to provide positive
feedback. For all women, counselling will be reinforced during the monthly visits of the CHW to the families after
the birth. The importance of EBF to at least 4 mo for the health of the infant is reinforced. as 1s the availabilicy of

assistance from the CHW if needed.

“Table 3: Schedule of postpartum contacts (Home Visits)

o VWorker Enfantage (mo) 1
Activities T
' ype o Tl fsta|s]eys|uwjun
Counseling of mothers Counselor | 3d | 13d ; + P + l =+ f l
Postpartum maternal morbidity | Paramedic | | i3d | f i | { [ 5 | I
Reinforcement of BF CHW | + i |+ | + | = i E \ | |
Infant anthropametncs Foilow-up | | + | |+ I - l - 1 - - | =
Infant {eeding information Follow-up | | ! - + | + { == ‘ + l W= | -
Follow-up of diarrhoea and Eulion A | T i o
. . . ulicw-up + e T T R R <
respiratory infectiens in infanis | ! ! i i | f
Maternal weight Follow-up ! | + | | i [ ! 0o s +
. 1 ]

3.6.1 Postpartum monitoring

3.6.1 Follow-up ot infant growth, morbidity and survivai: [nfznts will be weighed and have iheir lengths
measured every month until they reach 6 mo of age'and then every 2 mo untit they arg [2 mo old. These
measurements will be taken within =7 d of the scheduled dates by Follow-up [nterviewers. A each ol these visis.
data will also be celiected on infant [eeding and mortidity. The infant feeding information coliceled will include
fuod frequencies in the previous 24 hand feeding practices in the previous 7 d. This information wiil be used 1o
obtain a good categonsation of BF-status and assess the of adeauacy of complementary feeding. Important

~ changes in feeding practices since the last visit will alse be nated. The child's caretaker will also be asked about
diarrhoea and respiratdry infections in the previous 7 d and additional informaiion will be obrained 1o assess
severity of disease episodes. The data collection instruments will be adapted from those being cumently used by the
World Health Organization Muiticentre Growth Refersnce Study in several countrizs including [ndia. Data on
occurrence and cause ol deaths of any infant in the swudy cohort will be available from the Matlab Demoaraphic

Surveillance System.

3.6.2 Maternal follow-up pestpartum: A Paramedic will visic every woman again at 2 wk (=3 d) after
delivery if the mother does not come ia the sub-cznire, as is now recommended by the ICDDR.B program. The
Paramedic will use a structured guestionnaire to assess postparum maiemal morbidity, and also recovery from any
postpartum infection detected at the “at birth" visit. Axillary temperatures will be takea and the lower abdomen
and breast palgated (for mastitis). Maternal weight wil] be taken by the Follow-up Interviewers at | mo

-postpartum and every 2 mo from 6 mo onwards (a total of 5 postpartum measurements).

3.7 Techniques of anthropometric measurements .

Up to 6 mo of age, al} infant weights (including BW) will be measured by beam scales, which arz accurate to 10 g.
All maternal weights and infant weights beyond 6 mo of age will be measured with electronic scales (UNISCALE),
which are accuratedd 100 g. Locally manufactured, collapsible length boards, which are precise to | mm, will be
used to measure the recumbent length of the infant. The recumbent length will be measured according to standard

procedures (WHO, 1933).

(28]
[¥9]

LAWMATOD9I[71 (10/31/00)




¥ ipal Investigator: Lars Ake Persson

3.3 Laboratory tests

Hb concentration will be assessed from a drop of venous blood at approximately 12 and 27 wk of gestation, and

from a capillary, sampie at 16 wk by use of HemoCue® system, which has a good validity for field use (Mills and
Meadaws,1989). The accuracy of the HemoCue® machines will be checked daily using conirol cuvettes.

To determine what mzy be causing maternal anaemia, 4 mL of blood will be callected from venipuncture in trace-

free tubes at approximately 12 and 27 wk of gestation. The mibes will be protected Fom light and heat and
will be separated and frozen ai either -20 or -0 °C depending on

uno-radiomeric assav (R & D Svsiems. Minneapolis.

elemnent-
will not be allowed 1o stand or be shaken. Serum
period of storage. Serum feritin will be assessed using imm
MN, USA). Soluble s transierrin receplors will be assessed by an enzvme immunoassay {double-sandwich
method) (Ramco Laberatories. Housion) (Flowers et al., 1989). Vitamins will be assaved in EPLC, while folate
will be tested with a bioassay. CRP will be analysed by immunoturbidimetry using a Roche kit in a Hizachi
autoanalyzer. All trace elemenis will be measured using aromic absorption specTophotomery.

The examination of vaginal swabs on slides has besn descried under 3.3, Al slides will laier te ranspericd 1o
Dhaka and re-read by another technician.

3.10 Qu:iit}'ofdam

-coged and open-

Most of the data will be coilected with structured quesitonnaires, which will include both
ended questions. Questionnaires on morbidity and infant fesding will be adapied {Tom simiia
in previous community-based studies conducted by ICDDR.B. These quesiionnaires will be pretesicd ina smail
sample of women with new-boms and then revised. The verbal autopsy instrument will be bused on ver sl auiopsy
guestionnaires previously used by [CDDR,B and in national survey« in Bangladesh. These wiil be pre-wesied in 2
small sample of deaths identified through the HDSS svsiem. All guestionnaires will be first prepared i English
and then translated into Bengali. [nterviews will be conducted tn Bengali and resgonses 0 open-ended quUUsions
will be recorded in Bengaii, The interviewers will be requesied to write down. as well as possizie, the actual words
used by the respandenis, Well-designed guidelines wiil be used for qualiiauve gaia collestion. Collecied data wii
be reviewed once every 2 wk by the responsible investigators and discussed with those collecting the data,

GUESHiORDRIres used

uremenis will be

o

Refresher raining of the fncervieivers on methods to collect data and anthroponmetne meas
2 will be collected on these cccasions as per WHO guidelines (WHO. 1933).

repeated every 3 mo. Reliabiiity dat
Weighing equipment will be standardised daily with standard weights. Ona continuing basts. supervisors will
repeat 2 3% random sample of the interviews/measurements collected by the futermiewers. In addition o
implemnenting siandard quality control systems in the laboratory, 3% of the specimens will be sent out tor re-

assessment in a internationatly recognised reference laboratory.

4. OUTCOME MEASURES

[n the proposed research, our primary outcome variables are BW, maternal Hb concentration, pre-term delivery
(<37 wk of gestation at birth) and duration of EBE. In addition, we will measure: weight gain during pregnancy.
ultrasound-estimated foetal growth; growih in weight and length among infanis 0-12 mo cid: infant morbidily: and
change in maternal weight gostpartur, We also will assess: SGA at birth, and the concenirations of transferrin.
fermitin and varicus micronutrients in biood. The study wiil also provids a measure of cost-¢ fiectiveness of the

interventions and effects on equity.

5. ESTIMATION OF SAMPLE SIZE

The sample size needed was estimated primarily considering the key outcome of BW, We departed from the

notion, that the size of the effect we would be able to demonsirate should have an importance or significance from
is adequate for other oulcormes as

a pubtic heaith program point of view. Caiculations confirm that this sample siz2
well. The study uses a design with 12 cells in a 2x3x2 factorial. For BW, the design is 2x3 with 6 cells. We
assume that the power should be 0.90 (Type [i errar rate of 0.10) with testing at 0.05 (Type [ error rate). and
estimate the sample size needed for the minimum important difference (i.e., the smatlest difference that is

substantively impoetant) given the expected variation.

For BW, the standard deviation is 400 g from previous data in Bangladesh, and the minimum important difference
was deemed ta be 70 g. The sample size required for comparison.of any 2 of the 6 cells is then 636 or a total of
4116 across the 6 cells. A total of 5300 women will be recruited to ensure that this sample size is reached

24
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accounting for 5% refusal, 11% loss during pregnancy and 9% loss during infancy due to death and out-
migration). This means enrolment over 23 months at current rates of pregnancy occurrence in this population.
This calculation assitmes that interactions among the interventions are iikely to be important, and so there needs to
be sufficient power to compare individual cells (i.e., simple effects) as well as main effects and interactions. With
this sample size, the minimum difference detectable with adequate power for comparing the main effects for BW
of the food interventions is €0 ¢ and of the micronuirient interventions is 50 g. Furthermore. with this sample size,
we can differentiate a 44 keal (about 2.5%) substitution of diet by the supuld*nemaucn benween those who start
early and those who stars at the usual time from the first wimester dietary interviews, assuming the SD is 420 keal;
it is important to know how much of the energy irom the supplement is substituting for 2nergy that would
otherwise come trom the home diet. '

With this sample size, the minimum differsnce for compamnyg the main efiects of the 3 micronutfent interventions
on the Hb status of women that can be detected with adequate power is very small, 1.7 w/L. assumine a siandarg
deviation of 1< ¢/L (Eksrom et al;, 1996, 1999). The minimum difference for comparison of any 2 cells s 2.4 rﬂL
These differences are not biologically imipertant, 50 there will.be sutficiznt power to detarmine equivalence of th
interventions to about 2 o/ Also. sith other ouicomes s examples. the mimimum detectabie dilfference in Ll.c
percentage being exclusively brease-fed comparing any 2 of the 12 cells for the BF intervention s 12%. Thatis.
there will be suificicnt power 10 detzct differences 0f 30%% vs. 63% in the perceniage ot infants bemng exclusivelr
breast-fed at, sav, ¢ mo. The sample size of about 338 per cell is comparable to that used in oth rsiudies that ove
found important etfects of a counsclling intervention on the duration of EBF {Lutter ez al. 1997). The minimuem
detrectable dilference for infant weight and length gain for a 2-mo interval from 4 10 6 mo wiil be verv small 50 ¢
and 0.27 cm, respectively, for comparisons across any 2 of the 12 cells (Frongitlo and Habicni 19970

Current estimates of pre-term births in datlab is 17%. We also expect that S0 of the women will be
asymptematic and we assume that the proporiion mth BV+ among these wonen (5 13%. Ot the 2300 pregnait
women i be enrolled in ihe full study, 3200 will be enrolled in the BV compenent. We exgact 2900 hve brths iz
this sub-sampie. [f 20% retuse this component of the study then we expect that ithere will 280 asvmpiomatic Byv'=
women available to be enrolled. We assume also that BV increases the risk of pre-term delivery by 2-fold. We
should therefore cxpect rates of pre-term among BY+ and 3V- women 0 be 30% and [3%. Pre-ierm rate among
BV+ women who receive eatment with metronidazole should 2156 be 13%. The power ot ihis study w0 deteet ihe
dilference between 30% and 15% in the unreated and treated croups with 140 wamen per group 1s 36756,

7. Timetabie

Year | Year2 ’ Year 3 | Yeard Year 3

ar[oz i@ [Qt o oz @ @i Qi oz |@s Jo [ Q2 Qi jes ja

Activities

Preparatory N
activities ’

|
Preliminary
focused . .
. N
ethnographic ‘
study :

Enrollment &
randomization of X X X X X X X
pregnant wamen

Follow-up of dxfxx{xix]xlx{x|x|x
pregnant women S :

Enraiment of s ix x| x| x 1< xix
new-bhoms

.Fouow-up of Xxix| x| x| x{x Xl x| xixix]|x
infants .

Data entry and xlx | xdxix x| xix| x| x| xix|{x|x|x]x
cicaning . .

Laboratary ) X=fx | x| x| xPxl x| x{x]x)x]x
anatyscs

-
~

Reporting 1 - : X
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al Inv"estigator:- Lars Ake Persson
- .

_ac11111es Avallable

' Descnbc the availability of physical facilities at the place where the study will be carsied out. For clinical and laboratory-based

studies, indicate the provision of hospital and other types of patient's cars fzcilities and adequate laboratory support. Point out th

.laboratery facilities and major equipments that will be required for the study. For field studies, describe the field area including

its size. population. and means of communications. (Type within the provided space).

The Int¢mational Centre for Diarrhoeal Disease Research. Bangladesh (ICDDR.B) has been established by the
Government of Bangladzsh as an international and independent hezlth research institute. The Cantre has an
impressive record on internaticnal health and population research. specially for intecveation and analvtical stucies
in the areas of famjlv planning, reproductive health, numrition and child survivai, including diarrhoea and acute:
respirato;r}' iilnesses. ICDDR.B maintains demozgraphic. heaith and diseass surveillance svstems in boih rural and
urban populations. as weil as community based health services and heaith facilities. The Centre’s large muin-
disciplinary scientific resesrch staff include both international and national members. ICDDR.B has 3 well
established and scphisticzted research infrasmucturs. including inpatient hospital facilitles, microbivlogical
laboratories and computerised data handling capacioy, .
| I g capacth

The Matiab field study area offers excellent facilities for this swudy, ICODR.B has established means of
communtcation within Maiab based on road and river iranspori. The twice a dav shutile berween Matlah and
Dhaka will ensure that the data forms reach Dhaka on time. The Health and Demographic Surveillance Svstem. i3
a reguiarly updated demographic information sysiem on 210.000 pogulation and can provide much of the daw
required for this study. The existing ICDDR.B field dain cotlection siaff in Matlab oifers 2 gool of highis
experienced and trained individuals to choose from. Bozh the Matlab and Dhaka-i oased data processing units of he
Pubiic Heatth Sciences Division have long experience in handling boih longitudinal and special projesi daia.

Data Analysis
|

Describe plans for daw analysis. Indicate whether dara will be anzly
Specify what siatistical seftwares packages will be used and if ihe siudy is blinded. when the code will be gpensid. For elinical
trials, indicate if interim data analysis will be reguired to mentior furiher progress of the study. (Type within the provided

emed by the invesiigatars themselves or by other protessienals.

space). |

This swudy 15 designed as 2 randomised, conirolled expc—imc—u with fongitudinal tollow-up. Women will be
randomly assigned to | of 12 cells of a 2x3x2 complete {actorial design. Compliance o the interventions will be

carefully assessed permitiing evaluation of both efficacv and etfeciivencss of single interveations as well as for

co_mbinaliolns of them.

Analvsis of effectiveness:
Effectiveness will be assessed by "intention-to-treat” analvsis of the ouicomes. This analysis includes all subjecis

random:'seci into each group, even if some of those subjects did not comply with the condriions of the group
(Pocock, 1983). The re_sulti‘w statistical probabilities are statements about causality and not just about statistical
association (Habicht et al,, 1999). General linzar models (i.e., analysis of variance and regression) with interactions
will be used with continuon.s outcomes such as birth weight and haemoglobin values. Logistic regression wiil be
used with binary outcomes such as rates of LBW deliveries and anaemia. Proportional hazards regression will be
used with OHICOmes that capaure time to an event such as duration of EBF, Negative binomiai or TOBIT regression
may-be nesded to mode! morbidity outcomes (Ramakrishnan et al., 1993). In all analyses, standard regression
diagnostics will be done to evaluate model assumptions, including examining distmibutions, performing any needed
transfonnatmns and examining overall fit, residuals, and leverage. The proportionality assumption of the
propomona[ 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 multiple times. static,
developmental curve. and dynamic approaches for longitudinal analysis witl be used (Frongillo and Rowe, 1999).

Handling dIOp -outs: One of the difficulties in a longitudinal study is that cases are subject to attrition gver time..
resulting in a partial series of measurements far some cases. A tfypical pattern is that some cases are foilowed up

until a certain time, aRer which those cases drop out of the swdy. If the drop-out process in a study is non-

ignorable (i.e., not missing af random), then estimates of difference among groups or regression effects may be
i
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" Thus, to predict effectiveness of future interventions (n different set n:rs simulations must ir

_ oal Invesugntor. Lars Ake Pcrsson

msed (Fronglllo and Rowe 1999) When this occurs, ‘estimates of group dlffercnces or regression effects can-still
be obtained by developing an insttumental variable representing each case’s propensity to drop-out using logistic
regression, and then including this variable in the regression model. This requires that informration is available that
is important for determining the propensity to drop-out for each case, but that is not important for determining the
responses of interest. An alternative approach is to obtain at least one late follow-up measurement on each
mdividual, even if they otherwise drop out, and use that measurement to adjust for any potential selection bias.

Both of these strategies will be emploved in this study.

Compiim!jce as a determinant of etfectiveness: Not all study partcipants will fully comply with the experimental
interventions, even among those who remain in the study throughout the foliow-up period. [riormation on
compliance for food supplementation, EBF and pill ingestion is expected o be of high quality given the menitering
done-by health workets and counsellors and the electronic monitoring of the pill bortles (Urauhart and De Klerk.
1998). Predictors of compliance will be estimated from regression analvses of the socio-demographic, cuitural and
behavioural data. The qualitative informacion from behavioural studies will both guide the anzlvses and be used io
interpret the results. Simulations with these predictors can estimate improvements in compliznce that mav ensue if
future interventions change the predictors’ disinbutions.

The measure of etffectiveness is not affected by limitations in cover

age of the target Dole:w 2ns as olten is the ca ase.
t irciude effect-imoeditizd

determinants of comptiance as well as coverage of the intended target populaiion..

estimates of efficacy,

Analysis ol efticacy: Compliance information can also be used to estimare the dose-response (o the biviogienl
intervention (e.g.. more supplemental food). Dose-response estimates bascd on compiiance inormalion arc subjeet
10 potential bias bCCQUSL compliance can be confounded by other bioiogieal ot psvenologicai facrors that are
refated to the cutcomes. Many of these will be kaown trom our analyses of compliance and zken into accouni. We
will test for lack ot bias by showing that estimates ol elfectiveness derived from the dose-resgense curves is sinndar

to that using the "intention-to-ircat” analyscs.

Estimating elficacy [rom the dose-response curves requires not only that the curves are unbiased. but also that the
must property mode! lor changes in etficacy. Thus the relationships between compliance and oulcomes may not
exhibit strai¢ht lines, so 2 non-lincar or threshold model may be most appropriaic tor some cutcomes {Albert
1999). This is certainly the case for the nuiritional suppierments that have less impact at higher doses as nutrition

improves (Ekstrom et al., 1996. 1999). For the same reason individuais with ditferent levels of initial deficiency

will respond ditferently 1o a same dose and thus modify the etfects of the intervention.

. Nutritional sthtus and other effect-medifiers can be used 2s predictors of benefit to select wamsz for he

interventions-(Habicht and Pelietier, 1990 ). Predictors of benefit will be identified m regression models by
evaluating interaciions between poteritial predictors of benefit and the interveniicns. An indicaior of benefit

- consists of the predictor of benefit, and a cutoff point (IOM. 1996). For predictors of benefit found o be

important, cutoff points will then be examined in relation to the tradeoff between sensitivity and specificity for
separating those who will or will not likely benefit.

Analysis of cost-effectiveness: The project will include health economics evaluation of the interveniions. This wiil
include costmg of the interventions, cost-effectiveness analyses, and evaluation of incrementai cosis and benefits
for combinations of interventions (Pettiti, 1994; Gold et al., 1396). Data on costs will mainly be collected by
prospective micro-costing by the project personnel administering the interventions. That s, the details of all input

“costs will be collected and recorded. Estimates of possible savings in heaith 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 preduction
lost due to participation in the program. The resources nesded for implementation 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 vaive will be given bv a
ratio between costs and effects (C/E) measured in non-monetary unit {e.g., cost per 100-g gain in birth weigh).

\ .
We will csumatc the mcn:'ncntal costs and the incremental etfects of the interventions compared to the aliemative
of no intervention. The cost-effectiveness analyses will focus on three aspects: (a) how the choice of intervention
components influences cost-effectiveness, that is, does one component dominate another in terms being more
effective at less cost, (b) the incremental cost- effectiveness of increasing compliance, and (c) how the choice of
target groups mﬂueqccs cost-effectiveness. We will examine the extent to which program cosis of the
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) fased (Frongﬂ!o and Rowe 1999) When this occurs, estimates of group dlfferences or regression effects can- st:[l
" be obtained by developing an instrumental variable representing each case's propensity to drog-out usmg logistic
regressmn and then including this variable in the regression model. This requires that information is available that
is important for determining the propensity to drop-out for each case, but that is not imporzant for determining the
responses of interest. An alternative approach is to obtain at least one late follow-up measurement on each
individual, even if they otherwise drop out, and use that measurement to adjust for any potential selection Gias:

Both ofthese sirategies wiil be employed in this study.

Compliance as a determinant of effectiveness: \JO[ all study parucipants will fully comply with the experimental
interventions, even among those who remain in the study throughout the follow-up Fm.cd information on
comuhawcc for focd supplementation, EBF and pill ingestion is expected to be of hign auality given the monoring
done by hehlth workets and counseliors and the electronic monitoring of the pill bottles (L'rqt.hart and De RNierk,
199%). Predictors of compliance will be estimated from regression analyses of the secio-demographic. culiural and
behavioural data. The gualitative information from behavioural studies will both guide the analvses and he ussd o
interpret the results. Simulations with these prediciors capn estimate improvemenis in complicnce that may ensue if
futurs interventions change the predictors’ distributians,

The measure of effectiveness is not affected by himitations in coverage of the targe: popuia i-'o-' 3 often is the case,
" Tnus, to predict etfectiveness of furure interventions in differsnt settings. simulations must include 2rizct-modined

1

estimates of efficacy, determinants of compliance as well as coverage of the intended target pocuiztion..

Analysis ol éfficacy: Compliance informaiion can also be used to estimate the dose-response 0 the hivioyical
intervention (e.g., more supplermental food). Dose-response esiimates based on complisnce information are scbicc:
to poiential bias because compliance can be confounded by other binlogical or ssychological factors that are
related to the 'outcomes, vany of these will be known {rom our analyses of compliance and taken into accouni. We
will test for lack of bias by showiny that estimates of effectiveness derived from the dosc-respense curves is sinnlar
to that using the "intention-io-treat” analyses.
Estimating etficacy from the dose-response curves requires not only that the curves are unbiased, but also that e
must properly mode! tor changes in etficacy. Thus the relationships betwean compliance and outcomes may noi
exhibit straizht lines, so a non-linear or threshold model may be mosi appropriaic for seme ouicomes (Albert,

1999). This is ¢certainly the case for the nutritional supplerfents that have less i impact at higher doses as nutrition
improves (Ckstrom et al., 1996, 1999). For the same reason individuals with ditferent fevels of initial deficiency
will respond differently to 2 same dose and thus modify the effects of the intervention.

Mutritional status and other effect-mediliers can be used as'predictors of benelit to select women for the
interventions: (Habicht and Pelletier, 1990 ). Predictors of benefit will be identified in regression models by
evaluating interactions berween potential predictors of benefit and the interventions. An indicator of benefit
- consists of the predictor of benefit, and a cutoff point (IOM. 1996). For predictors of benefit found to be
important, cutoff poinis will then be examined in relation to the radecif betwesn sensitivity and specificity for
separating those who will or will not likely benefit.
, i .

Analvsis of costrelfectiveness: The project will inciude health economics evaluation of the intecventions. Tlus will
include costing of the interventions, cost-effectiveness analyses, and avaluation of incremental cosis and benefits
for combinations of interventions (Pettiti, 1994; Gold et al., 1996). Data on costs will mainly be collecied by
_prospective micra-costing by the project personnel administering the interventions. That is, the details of ail input
costs will be collected and recorded. Estimates ofpossxble savings in heaith care will be collected. Value of the
gains will be asscssed by a "willingness-to-pay" survey. The indirect costs will be equhl to the value of production
fost due to participaticn in the program. The resources nesded for implementation 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 naturzal and appropriate physical units, and indication on value witl be given by a
rafio betwesn costs and effects (C/E) measured | In ron-monetary unit (e.g., cost per 100-g gain in birth weigh).

We will estimale the mcrememal costs and the incremental effects of the interventions compared to the aiternative
of no intervention. The cost-effectiveness analyses wiil focus on three aspects: {a) how the choice of intervention
components influenices cost-effectiveness, that is, does one component dominate another in terms being more
effective at less cost, (b) the incremental cost-effectiveness of increasing compliance, and (c) how the choice of
target groups influences cost-effectivenéss. W2 will examine the extent to which program costs of the
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‘with the complzints of vaginal discharge. In the proposed study al

‘will receive intensive “counselling” on exclusive breast-fes
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terventions are offset by health care savings, yielding an increment of effectiveness and reduced costs. The

*choices of intervention components wiil create a series of mutually exclusive measures, and these can be directed

towards target groups defined in pre-pregnant weight (in kg). Donald Kenkel, Professor of Palicy Analysis and
Management at Cornell, will provide assistance with the analysis. .

Data frorh the trial will enable us to measure cost-effectiveness in several ways. For example. cost/100-¢ increase
in mean IBW, cost/aversion of LBW, cost/kg net maternal weight gain. cost/life-years gained, costreductions in
infant death, etc. The data will also permit estirmates of cost-efficacy analyses that are useful for future policy

making and program planning

Ethical Assurance for Protection of Human Rights

e provided the justifications for canducting this research in human subjecis. ihe study needs abserzuens

Describe in the spac
ow subject's nighis are protecied and i there is 2oy

on sick individuals. provide sufficient reasans for using them. lndicate h
benetit or risk to each subject of the snudy.

Women wili be enrolled in the study atter giving their informed consent. The reeular [CODR.3 Communiiy
Health Warker (CH), who has years of experience of working in ihts community. will initially oo a verbal
consent to conduct the pregnancy test while maintaining absolute privacy. If the pregnancy iestis positive. ihe
CHW will explain ihe entire study and study procedures to the woman (s¢2 verbat conseni form. Appendix 1) and
will obtain verbat informed consent irom the woman to paricipate in the study. Al ihe first visit by the enrolled
pregnant woman te the sub-centre, femnale Paramedics will obtain written informed consent (sex wiilicn consenl
form. Appendix 1) for collecting biood samples. undergoing ulirasonographic examinaiion and providing
micrenhtﬁé:wt supplemeniation;

I
Any enrolled woman may withdraw from the siudv at any point without atfecting her nceess io and use of muime
[CDDR,B and government services. She may also withdraw from anv pariicular component of e siudy withoui
affecting her participation {n other components. For example, she may refuse to give blood or allow
utlirasonagraphic examination, Confidentiality of intormation will be strictly followed. and aceess (o data {orms
will be strictly hmited.
None of the women will be deprived of currently available or planned routine services or stardard ol carc. A
present on.lyI women with BMI <18.5 arc etigible for the food supplements in ihe natienal program. That remains
the minimum standard in the proposed project. All pregnant women--irrespective of BvI--will be eligible and
some women will be encouraged to join.the program earlier than they would have otherwise. Al swomen will
recsive iron-folate supplements, although two-thirds wiil recetve only haif of the standard iron supplement. Thers
is evidence of the adequacy of the half:strength iron [ses Preliminary Observations; this is the amount
recommendéd in the United States (I0M, 1990)]. Women who have a haemoglobin concentration below 30 w/L
enrolment will be excluded and referred for clinical investigations. Memonidazole has been used in the past in
pregrant women in developed countries and found to be safe and without any evidence of potential teraiogenicity
(Burtin, 1993). In Bangladesh, the recommended eatment for BY in syndromic management is metronidazote 240
mg twice daily for 7 days. This empirical regime is prescribed for symptomatic Womeal coming to heaith facihity
| symptomatic women who test positive for BY
will receive treatment, only asymptomatic women will be inciuded in the treatment randomisation. Health

education ombreast-feeding is the current standard, and ali mothers will receive this. However, half of the mothers
eding; the remainder will receive health education about

infant care of equivalent intensity and Guration: The follow-up during and after pregnancy wiil also ensure that ail

women have better-than-usual access to antenaal and.posmalal care, datec
new-born and infant care.

tion and management of illness, and

from institutional review board at ICDDR.B. [naddition, ethical

Ethical approval for this study will be sought
ught from the University Committes on Hurnan Subjects at Corneli

approval for the entire investigation will be s0
University.
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.-U'_se‘Of Animals . -

Describe in the space provided the type and species of animal that will be used in the study. Justify wish reasons the use of -
particular animal species in the experiment and the compliance of the dnimal ethical guidelines for conducting the propased

procedures.

No animal will be used in this study.

Dissemination and Use of Findings

Describe explicitly the plans {or disseminating the accomplisiied resulis. Describe what tvpe of publicaton {s aninipaicd:
working pagers. internal (insiiiutional) publicanion, international publications. intematienal conferznces and 2y

ete. Mention i the project 15 iinked 1o the Govermnment of Banaladesh through a frainiar prosramme.
proj z z = Prod

TS, wWar

I
Early Ondings will be dissemmated through short reporis and working papers. Lmportast rasulis and conclusions
will be disseminated through working papers. journal articies, pelicy reporis znd preseniaions ai natonal. regional
and intermational conferences and meetings. A comprehensive report will be preduced in cobaboration wit
INICEL m|1d be published by UNICEF. N

Collaborative Arrangements

.. ! . . - . - . . - . . v
Descripe bricily if this siudy invelves any scientific, adimimisteative, fiscal, or programmatic araneements wiith oer nadonal or
international organizations or wdividuals. Indicate the namre and exient of cotlaboration and include a letier oi agreement
between the dpplicant or his/her organization and the collaborating arganizaton. (Do not exceed one paue)

ICDDR,B will collaborate with the Division of Numitional Sciences. Comeil University, lthaca, New York, USA.
Department of intermalional Health, Johas Hopkins University School of Hysgiene and Public Health. Baltimore,
Maryland, USA. and UNICEF on-study design and implemeniation, daia analysis and report preparation. We have
also established contacts with Depariment of MNuiritional Epidemiologv, Wageningen. {or capacity building
activities in gonjunction with the project. We will also collaborate with the Bangladesh Integrated Nuirition Projes:
with respect to selection of study site, implemeniation of the iatervention, and use of study findings, and with

BRAC. |
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_pal Investigator: Lars Ake Persson

“B udgét

Summary'

II Year i Year 2 Year 3 Yeuar 4 Year 5 Tatal
Total Study Budget 093,153 589,841 604,433 495288 483,040 1 «2.865,757
Redquested from UNICEF' 216,486 142 434 87,754 0 n| 446.694

'Funding requested from UNICET is adequate for the implemeniation of the first three interventionséexperiments,
as described under specific aims. However, the ultrasonographic monitering, and behavigral and sconomic

components are not included in this request. The period for the UNICEF support is 3 vears, tg until envoflment of births as
the primary oticome, for a tatal amount of $446,694

Funding requested from other sources covers additional cosis for the implemeniation of the first three
interventions/experiments, inctuding the ultrasonographic monitoring, and behavieral and economic components.
Costs of the fourth intervention and infant follow up as an cutcome of all four interventions 1s covered under this request.

in preparing [CDDR.B s budget request, specific attention has been viven Lo assuring that there is NO OVERLADP
in funding for the portions of that are common to both funding sources.

Budget Details Irollows in Next Pages
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/;;}al Tnvestigator: Lars Ake Persson

Budget Justification

Personnel

Dr. L.A. Persson, will serve as Principal Investigator (20% time commitment). In his capacity as the Associate
Director of the Public Health Sciences Division of ICDDR,B, he will ensure coordination and provide
administrative support as necessary, and will provide scientific expertise in the portioss of the project related to the
nutritional epidemiology and on the development and analysis of the results of the various inlerventions. Dr. G.
Fuchs will provide scientiftc and administrative support as the Co-Principal [nvestigator (10% time conumitment).
Dr. S. E. Arifeen wiii serve as Co-Investigator and wili commit 0% of his time o the proposed resecarch project.
He will assist the PI in coordination and administration of the project as well as, coordination with other partners.
Dr. Arifeen will also provide scientific expertisc particularly in the portions of the project related to dietary
supplementation and inlrauterine growih. Dr D.S. Alam will serve as co-Investigator at 100% time. e wall
provide he technical co-ordination of the [ield work. He will also provide expertise in dietary intake
measurements and infant fotlow-up. Drs. Ekstrom, Shaheen. Wagaisuma (20% lime comminnents), and Drs.
Osendarp, Naved and Blum will serve as co-Investigaiors (15% time commitmenis). Dr. Eksirom will provide
scientific expertise on the micronutrients and compliance aspects ol ihe project, while Dr. Osendarp will provide
scientific expertise on the dietary assessment and micronuirient interventions. Dr. Shahicen has a special interest in
matemal morbidity and will provide scientific expertise en that area. She will be responsible for the health
ecanomntic evaluation of the intervention. Dr. Wauatsuma will provide scieatilic expertise on portions of the project
related to fetal growth ultrasound measurements; Drs. Naved and Blum will provide scientific expertise on the .
social and behaviorul aspects of the interventions and outcomes. Dr. Kabir is 2 member of the [CDDR.B leam ot
investigators responsible for the intervention Irials on promoiion of exclusive breastfeeding. [e will provide
scientific expertise on the post-partum intervention (10% time commiiment). Mr. Wahed 1s the Hend ot the
Biochemistry Laboratories of [ICDDR,B. He will provide scientific and technical expertise on the assessment of
biochemical outcomes (10% time commitment). Drs Shahid and Rahmon will provide scientilic and technical
expertise on the.bactertal vaginosis component (15% time commitment each). Dr. Yunus (10% time
commitments), in his capaciiy as the Head of the Matlab Health Rescarch Programme will guide and {acilitate the’
implementation of the project activities in Matlab. :

There is firm commitment trom UNICEF to provide partial funding for a portion of the project, including salary,
up witil enrollment of births as the primary outcome, but not including the ultrasound and behavioral components.
The period for the UNICLEF support is 3 years. Consequently, support from UNICET will not cover costs n years
4-5. Dr. Persson, requests only 38% reimbursement for his ime in years 2 and 3 and none in year 1. Drs. Ekstram.
Shaheen, and Yunus request only 50% reimbursement {or their ime from UNICEF. Dr. Gsendarp request only
67% reimbursenmient for her time in year 1 enly. Dr. Alam request only 33% reimbursement [or his time. Dr.
Arifeen request 50% reimbursement {or his time in years 1-2 and 100%% reimbursément in vear 3. We are
requesting 100% reimbursement of the time given by Drs Shahid and Rahman. Drs. Fuchs, Wagatsuma, Naved,
Bium, Kabir and Wahed do not request any salary support lrom UNICEF.

Field activities i Marlab. The Senior Manaizer, Community Health Researchof the Matlab Health Research
Program (10% time commitment, 50% reimbursement for his ime from UNICEF) will coordinate the communily
health services with the fieldwork of the study. He will be assisted by a Field Manager, and a clerk, both with
100% iime commitments and 100% reimbursement. An-administrative assistant will provide assislance to the
investigators in Dhaka (100% time commilment, 100% reimbursement for his/her time). Three full-lime Senior
Field Research Assistants will be paid for from UNICLE funds. They will assist the Field Manager in field
monitoring, coordination, supervision and support. : _

Funding needs for the field data coltection staff is calculated based on the month-to-month volume of interviews
and measurements on recrdited mothers, delivering mothers and follow-up of babies. Data is collected at home -
visits, at the Comrnunity Nutrition Centre, as well as at planned visits to clinics. The responsibilities of the full-
tite field and clinic staff are described in detail in the Methods Section of Appendix 2.

A total of 293 person-months of Fenale Paramedics will be required for activities in the sub-centre and enrolment
ol newboms over 3 years of which salary support requested is for 80 person-months. This is based on onc '
paramedic in each of the 4 sisb-centres and a few more making an average of 3 home visits per day. Sonographers
will be needed for 116 person-mionths over 3 years (one in each sub-centre), but no 'salary support has been

. requested. Follow-up Interviewers will make home visits (6 per day) during and after pregnancy to collect dala.

The total needed is 446 person-months over 4 years of which support for 56 is being requested. Dierary
Interviewers will be female graduates or equivalent preferably with previous experience of conducting dietary
interviews or interviewing women on health or nutrition related issues. The need is for 251 person-months (3-4
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interviews per day), request is [or 151 person-months. CNC Monitors will be male graduates preferably with some
pievious experience in field survey. Their main activity will be to visit Community Nutrition Centres within the
study area every-2 weeks and collect information on supplement distribution (through BINF) among study women.
We will need [45 person-months of CNC Monitors, of which we are requesting support for 100 person-monibs.
~We are also require support for £timdgraphers for 132 person-months. They will collect ethnographic and
behavioural data. The Counsellors will be responsible for the post-parturn intervention. The requirement and
request is for454 person-months. We expect that they will be able to make 3-4 home visits per day. However. no
salary support is requested from UNICEF for the Etintographers and Counseilors. Helpers/messengers will be
male or female workers who will accompany interviewers during anthropometric measurements and other
fieldwork, which might need assistance. A Research Officer and a Lab Technician will be respansible for the
testing of vaginal $wabs specimens and supervision of the coilection of biood samples for Hb and micronutrient
assessments and reassessment of BV slides in Dhaka.
The person-months and percentage of effort for which reumbursement has been requested from UNICEF [or the
field staff has been detailed in the budget.

I .

UNICEF funds will be used to reimburse 20% effert of a Data Manager. 30% effort of a Progranuner in year | and
20% cffort of the Programmer in vears 2 and 3, and 2 fuil-tame Data Management Assistanls (DMA). The Data
Manager will supervise all dala management activities while the Programmer will develop programs for data entry
and preliminary analysis. The 2 DMAs will be responsibie for data entry. [n the last 2 years, we propose the
reimbursement of 25% cffort of the Data Manager and the Programmer and one {ull-time DMA f{rom another

- source. *To assist with data analysis in the last 2 vears, an expert Data Analystwill be recruited full-time. None of
the cosls in the last 2 years will be requested from UNICEL.

Consultant Costs E

A health cconomist from Umea University in Sweden and Rukhsana Haider of John Snow Inc.. Dhaka will te
hired as consultants to provide assistance with the cconomic und breasifeeding aspects. The health cconomist will
make one 5 d trip to Dhaka every year (aicfare $1,500). Euch of the consultants will provide 2 weeks of TR
every year for l.hc project. However, none of these costs will be requesied from UNICET.

Lquipment

Funds are requesicd trom UNICEF for procuring 2 computers and a printer. The computers will be used by the
two Daia Management Assistants who are likely to be new recruits and will require computers.” Three more
computers will be procured from another source to replace those that arc outmoded and to be used by the Field
Manager and the Clerk in Mallab and the Administrative Assistant in Dhaka. ' '

Some funds have been requested from UNICEF 1o procure two microscopes for the BV testing (54,000}, essential
field office furniture and length boards. One refrigerator will also be procured with UNICEF support Lo store
blood/serum spécimens in Matiab betore transportaticn to Dhaka.

UNICEF funds will be used to procure another 300 eDEM pill bottles. Other [unds arc also requesied for
procuring anathér 2,000 bottles. Four Hemocue machines are available now and another four will be procured ©
‘through UNICET funds. Four portable sonograph machines wiil be procured from other sources ol funds available
with ICDDR,B. . : :

Supplies .

Of the 15,900 Hemocue cuveltes needed for the entire study, [unds from UNICEF will be used to procure 9,600.
Other funds are requested for procuring the remaining amount. [n addition, funds are requested to cover the cost of
basic office supplies, and other miscellaneous supplies. UNICEF funds will be used to cover the costs of procuring
metronidazole and placebo tablets for treating BV. 36,112 has been ailocated from the UNICET budget to cover
the cost of supplies necessary for collection and storage of blood specimens. Not included in the budget request is
585,949 as costs of micronutrient supplements which will be procured directly by UNICEF. x

Food supplements will be required for §,300 women for an average of 120 d in pregnancy and another 120 d in_
lactation. Every day, they receive 4 packets costing 50.048. Forty percent of the costs will need to be covered
‘from project sources (non-UNICEF) as the proportion of women not currently targeted for supplementation by the
on-going nationat program. (1t is 40%, but split over 3 years, ie, about 13% each year.  The remaining 60% of the
costs will be availuble from the on-going government supplementation progran)
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- Travel .

Local travel: Funds are requested to cover expenses for travel within Dhaka and between Dhaka and Matlab by
investigdtors, using ICDDR,B tranéportation. The study also involves extensive travelling within Matlab by field
staff and supervrsors using both ICDDR,B and local public transportation. The request for support from UNICEF
is $3,500 in year 1, and $2,500 in years 2 and 3.

[uternmiona!lu'm-ei' Funds are budgeted annually for the PI/Co-Investigatars to travel lo Comell for a coardination

- meeting, for 10 d each trip, including a stopover in Washington, DC, for a Global Network meeting; and for ohe of

the co-Investigators to make a tAp to {thaca/US, for 10 d. The round-trip airfare [thaca-Dhaka is $2,950 and
applicable per diem i1s $184/d. In Yedrs 4 and 5, funds are requesied for the two of the ICDDR.B staff members to
present results of this work at scientific meetings each vear (53,000 requested o cover the costs of airtare . per diem
and meeting rCElSh’lelOl'l fees for cach trip). All travel uses coach-class airfares and the per diem rates of WHO,

The travel costs will also i nciude other admissible costs such as visas. in-iransit per-diem or lay-over cosls, aimport-
hotel taxis, ete. None of these costs will be requesied from UNICEF.

" Other Expenses

Funds are requested to cover printing and photocopying, library and other [CDDR.B inlerdepartmental costs.
dissemination, telephone and other cormmunication, Matlab utilitics. rent and facility charges in Matlab, testing for
BY, micronutrient laboratory analysis. soltware, and equipment maintenance as detailed in the budget. Some
allocatjon halsbecn reserved for unforcscen needs. Each of the 5,300 women will provide 2 samples of bleod {or
assessment of selected micronutrients. The specimens will be tested for Hb, transierrin, ferritin, CRP, Vitamin
B12, folate, vitamin A, zinc and copper. A rate of $39.2 per specimen has been used to estimate total costs of these
tests. These charges include test kils; cquipment use charges: Dhaka laboratory personnet and other laboratory
supplies. The total amount of support needed and the amount soughl lrom U\JICEF have been detailed in the
budget.

I
The ivatlab Health and Demovruphic Surveillance Svstcm (HDSS} provides the population basis for this study.
Basic demographic-data on this population, infarmation on location and current status of the eitgible popuialion.
data on pre-pregnancy weights, morlality and numerous confounding variables (tncluding spatial GIS information)
will be made available by 11DSS to the project at charges of $8.6.05 in year 1, $7,308 in vear 2, $7.492 in vear 3,
$o.111 in year 4, and 55,9506 in year 5. Only a portion of these charges have been requested irom UNICEF, The
project plans to use office space and ulilitics in the Dhaka buildings of ICDDR.B. These will be charged as
indicated in the budget. Costs of using the [CDDR.B security, cleaning, dispatcher and transport, maintenance ang
other general services in Dhaka have been itemized under “Security, cleaning, maintenance and other ¢ general
services”. The tolal amount of support needed and the amount sought from UNICEF have been detailed in the
budget. ,



Abstract Summary _ o
Combined Interventions to P_r_omote Maternal and Infant Health.

Study s!ummary

Poar maternal nutritional status remains an important determinant of long-term maternal health as
well as of foetal growth and subsequent infant health and survival, especially in South Asia.
Infections during pregnancy may contribute to impaired foetal development and short gestational
period. ‘

We wiil evaluate combinations of 4 different type of interventions among a single group of approx.
5,000 undernourished women who live in Matlab wpazilg, Bangladesh, the well-estabiished field site
of the Intemational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B). An on-goiny
survelllance program identifies pregnant women within 6-8 wk of conception and an on-goiny
government program provides a food supplement to pregnant and lactating wormen that contains 600
keal/d (6 d/wk) and a pili that contains 60 mg iron (Fe) and 400 mg folic acid daily.

The 4_st|"udy interventions are; I Food supplementation Pregnant women wilt randomly be assigned 1o
recetve advice to enroll in the food supplementation program (a} immediazely after diagnosis of
pregnancy or (b) at the time of their choosing. 2 Micronutrient supplementation. All pregnant
women will randomly be assigned to receive a pill that contains (a) 30 mg Fe and 400 ptg [olic acid or
(b} 60 mg Fe and-400 g folic acid or (c) 30 mg Fe, 400 uga folic acid and 13 additional micronutricnis
J Bacterial vaginosis irearment. All women wiil be offered screening for Bacterial Vaginosis (BV).
Asymptomatic BV-pesitive women will be randomly assigned to (a) 250 mg metronidazole orally
thrice daily for 7 days or (b) lactose tablets given with the same dose frequency. & Exclusive breasi-
Seeding'counseling . The women will be randomly assigned to receive either (a) counseling for
exclusive breastfeeding (EBI) ar (b) 2 different healih education message of equivalent intensity.

Each of these interventions is designed to address an imporiant scientific issue and also uses an
intervention that could be readily incorporated into pubiic health programs. The combinations of the
interventions will allow for analysis of combined effects and interactions between the interventions.

The final data collection insiruments have not been completed and will need to be pre-tested, These
instruments are not expacted to contain any question which could be considered either sensitive or an
invasion or privacy. The completed draft instruments will be presented o the-commities in its mext
meeting. h ' '

i . C
Strategies to address specific ethicalissues.

L. The study is designed to evaluate the effect of a combinatian of 4 different interventions for
pregnant women aimed at reducing prevalence of low birth weight. Thus, the subjects are
pregnant women in a population known to have high prevalence of low birth weight.

2. Participation in the study does not involve any significant osk. The content of iron (30 mg/day) in
twa of the micronutrient supplements are lower than recommended by WHO. However, it is
substantially higher than the 120 mg/wk recently evaluated in WHO multi-center studies that was
found to have only a small difference in effect from 60 mg/day currently recommended.
Treatment of bacterial vaginosis with metronidazole is recommended by the Centers for Disease
Control, USA, and by the Government of Bangladesh as part of the syndromic managment of
vaginal discharge. These recommendations do not contraindicate metronidazolie after the first
trimester of pregnancy. Research on the association between bacterial vaginosis and preterm
delivery is inconclusive and this study aims to investigate whether such an association exist and
wheéther treatment with metronidazole reduces preterm delivery. '
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Women with a hemoglobin concentration below 75 g/L will be excluded and referred for further
examination and reatment. Women complaining of abnorma} vaginal discharge will aif be
treated and not included in "bacterjal vaginosis" component of the study. In tha interviews, the
women will be informed that she may refuse to answer, Privacy will sirictly be ensured ag weil a5
confidentiality of the subject. Clinical éXaminations including blood collection wil] be done by
appropriately trained health workers under aseptic conditions.

Con}]demialiry of collected information will be maintained by keeping all dar forms private and

locked at the Matlab Diarrhoea hospital and the ICDDR B Dhaka offices with access limited only

to staff working with the study. . Study subject will be identified by study numbers jp the

tomputer databases used for anaiyses and no names will be used in dissemination ef resuits from ' |
the study.

Consent wil} be sought from the subjects in two stages. As some of the subjects are illiterate
emphasis has been Put on good quality ora) Communication. A first brief information abou the
sfudy and what participation may involve wil] be provided by community health workers at the

-woman’s house and 3 verbal consenr will be obtainad As the woman enroll in the antenatal care

Program at the sub-cenier more detaiied information on the clinicai_ praocedures wil| e provided
by 2 paramedic and 2 written consent wil{ e sought after the woman has has an opportunity to
' ¢ who would be better able to answer those quesiions than

The interviews wil] be dene at the woman's house. The interviews will be conducted in Bangla by
a trained person. The interviews are €xpected to take maximum one hour and privacy will be
ensured. Some additionai questions relating (o the clinical aspects of the study will be asked
when the women come to the sub-centres.

The women will benefy from an intensified antenatal care program that includes a combinatjon of
interverll[:'ons not otherwise readily avajlabie. The ICDDR,B wiil ensure that any woman in need
is offered treatment at Matlab Hospital or referred 1o an 2ppropriate facility and assistance
provided with'rransporta[ibn. The results Fom the study wilj contnbute to the understanding of

the efficacy of combinations of different interventions. This is the first study where the patentiaj

Study women will be selected within Matlab demographic surveillance area. Selected pieces of
information routinely collected within the surveillance system will later be Iinked to the study
subjects, Additiona] information wil] be extracted frem the records of the government nulrition
programme. Blood sample wil] be collected 3 timnes during pregmancy; at abouyt wk 14, 19 and 30
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VERBAL CONSENT FORM

Good maternal nutrition and treatment of infection during pregrancy are very important for the heaith and
well being of the mother and her baby. Pour maternal nutrition and infection during pregnancy are very common in
Bangtadesh, as in Matlab.. which results in lack of energy/protein, vitamins and minerals. Because of this, a lor of
illnesses and deaths take placs among mothers and their babies,

ICDDR.B in collaboration with the Government of Bangladesh, Cornell University of USA and UNICEF. is
under-taking a siudy to improve maternal znd infant nutritional status. The stedy will assisi in the onggaing “Pushti”
program by helping some of vou (o stari the feeding program earlier, to provide with either iron tablets at standard or
half doses, or a mix of L5 vitamins and minerals includine half dose ot iron. This mix hag been specially produced by’
UNICEF for pregnant women. These Lablets will be niver to you today in bottles, which vou can take home. The
decision on who will receive what will be decided at random {by chance). Alter the birth of your child. we will provide
you with either counseling o help vou with breast feeding veur baby or hzalth education on care for yourselt and the
baby. :

If you agree 1o participate, we and other members of our team will visit you several times when vou ace
pregnant and also after the birth of your child until the baby is 12 months old. We will also request vou o visit the
ICDDR.B sub-centre atieast 4 times during pregnancy. [n the sub-centre. we will give vou 3 full antenatal check up.
including physical and pefvic examination and uluasonographic momitoring of the baby inside you. We wiit also collect
4 mi of bload|(less than one tea spounful) from your veins two times and once from a finger prick. We will test this
blood for anagmia. and status of other vitamins and mincrals. On vour (irst visil (o the sub-centre. it you agree. we will
test whether you have an infection in the vazina, which is known (o result in early d:.hurv of babies. It you h wve the
infection, but do not have an abnarmai.vaginal discharge then you wilk either receive a seven-day (reatment cousse with

.4 drug called metronidazole or with something thai will fook similar to 1t but will not huve the drug. No one will know
who will receive what which will decided by chance.

We will set up a system so (hat we will be able to measure the wetnht. leagth and other measurements of vour
newbora soon after birth. We wili request vour family to nouty us immediately after birth so that we can do this. We
will reimburse you for cost incurred, We will cheek on your physical condision after birth 1o assess if you have any
health problems and provide necessary management, We will visit you to take the weightand length of your child once
every month tili 6 months of age, and every 2 months thereafter tll 12 monihs af age. We will also ask vou aboul
feeding and health of the baby,

The pucpose of doing all this is ic assess the bencfit of the feod and micronutrient supplementation. treatment
of the infection in the vagina, and of the breasifeeding counseling. The information that will be available from this will
help the policy makers to decide On the best way to provide these services for communities like ours..

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
locked lecation. Only people doing the study will be able to ook at them. Any study recerds that are taken from
ICDDR,B -will not have any of the names of who took part in the study.

You may ask any question regarding the study and shail be happy to answer then for you. Your participation is

. absoluiely 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 paris of the study, itwill not
change the cdre you, your child or your family receives from [CDDR.B in any way. Also. once yeu have agreed to
take part in [he study, you may remove yourself ar your child from the study at any time without any penalty or change
in the routine care you or your child receives, You will still receive our routine care and necessary support and
treatment.

Once you have agreed to participate in the study, vou can contact your home healthcare worker if you have
any problems or questions. You may also contact the Matlab Haspital of ICDDR,B or Dr. Lars Ake Persson at the
following phone number at any time: $33 5155 (Chaka).

Do you have any questions? :  Yes No

Do you understand what this study is doing? Yes No

Do you agree to participate in this swudy? Yes No
" Daie:

Signature of Community Health Worker

’ I
e
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CWRITTEN CONSENT FORM . ' .
[
Thank vou for participating in the study and coming teday to the clinic. [ am sure vou remember the details JbOu( this
study, but let me repeat some of the informaton for vour benefil.

Guod maternal nutrition and treatment of infection during prepnancy are very imporiant rer 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 af energv/praotein, vitamins and minerals. Because of this, a lot of illaesses and deaths
take place among mothers and their babies.

ICDDR.B in collaboration with the Governmenrt of Bangladesh, Cornell University of USA and GNICEF. is
undertaking a swudy to improve maternal and infant nutritional status. The study will assistin the ongoing “Pushli”
program by helbing seme of you (o start the feading program earlier. to provide with either iron tablers at standard or
half dases, or a'mix of 13 vitamins and minerals includine haif dose of iron. This mix has been recommended by
UNICEF. These tablets will be given to vou today in bottles. which vou can take home. The decision on who will
receive what will be decided at random (by chance). Afier the birth of vour child. we will provide vou with cither
counseting lo hrlp vou with breast feeding vour biby or health education on care for vourself and the baby.

If you agree (o participate. we will give you a tull antenatal check up, including physical and pelvie examination and
ulirasonour’lphzc monitoring of the baby inside vou. We will alse collect 4 ml of blood {less than cne teaspeontul) from
your veins. We will test Lhis blood for anaemia, and siztus of other vitamins and minerals. If you agree, we will colleci
a swab from vour upper vagina and will 1est it 10 see whether you have an infection in the vagina, which is known o
result in early delivery of babies. I vou have the infection. but do nat have an abnormal vaginal discharge then you will
cither receive a seven-day treatment course with a drug called metronidazaole ar with something that will look similar 10
it but will not have the drug. No one wiil know.who will receive what which will decided by chance. We will also
request vou (o visit his clinic at feast 3 more times during preenancy. We will repeat the same things when you come
again and vaginal swab will aiso be taken Tor noe more time at the sixth maaths of pregnancy o sce whether vou have
been properly treated with the medicine. In addition. a figld sttt witl go o vour house in a faw weeks time 1o abiam a
Iinger prick blond sample trom vou.

We assure you [h.u we shall maintain the Lonhdum.llm' about the information we cullect from you. Adl records Irom
this stucly at the Matlab Diarrhoea Fluspital or the Dhaka offices of [CDDR.B will be kept prevace and in 2 tocked
location. Only pcople doing the study will be abie o look at them. Any study records that arc inken from ICDDR.B
will not have ary of the names uf who took partin the study.

Your participation is absolutely voluntary. You are at liberty to withdraw from the study atany trme during the study
without any penabty or change in (he routing care you or your child receives. If you decide not 1o tzke part in these piris
of the study, it will nat change the care you. your chiid or your family receives from ICDDR.B in any way. You will
still receive our'routine care and necessary Suppori and reatment.

You may ask any guestions regarding the siudy and ['shall te happy to answer them tor yvou. I vbu have any. probiems
or questions you can contact your homne health care worker, or contact Matlab Huospial of ICDDR.B cr Dr. Lars Ake
Persson ai the following phone number at any time: 933 5153 (Dhaka).

Do yeu have any guestions? . - Yes No
Do you agree (o participate in this study? . Yes No
Signature of thelwilness ) Signacure / thumb impression of the mother

(Paramedic)

Bate: !
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Diabelic Asscciation of
Bangladesh

June 25. 2003

To: Prol. A K M Nurul Anwar

Chairperson. ERC

!
From: Prof. Hajera Mahtab
Member, ERC

| . |
Sub: Review and comments

Dear Prof. Anwar,
!

- Please find enclosed herewith my
|
4 2003-021 entitled *“Antimalarial drug resistance in Bangladesh™ (ii) propo

addendun to research protocol #:2000-025 entitled “Combined interventions to Promote

Bangladesh Institute of Research
. | and Rehabilitation in Diabetes,
An enlerprise of the Endocrine and Metabolic Disorders

/z, N
N
\ v
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—

WHO Collaborating Centre
far Prevention and Conirol
of Diabetes

review and comments on (i} research protocol
sal for an

Maternal and Infant Health® Study.” {Sub-title: Measurement of breast milk intake using

stable isotope methods in infants born in MINIMAT study.)

Best wishés & regards.

Prof. Haj!era Mahtab
Divector

Clinicai Services. Research & Academy

BIRDEM

Ibrahim Memorial Diabetes Centre, 122 Kazi Nazrul Islam Avenue, Dhaka-1000, Bangladesh.
Phone: 8616641-50, Fax: 880-2-8613004, Cable: BIRDEM




REVIEW

Subject :  Addendum to “Combined Interventions to Promote Maternal and
Infant Health’® Study.” (Sub-title: Measurement of breast milk
intake using stable isotope methods in _infants born in MINIMat

stydy.)

The MINIMat study is being conducted among a single group of pregnant women who live in
Matlab upazilta. In this study 4 combined interventions are being evaluated.

1. Randomly assigning women to reccive advice to begin food supplementation
programme. either a) immediately after diagnosis of Pregnancy. (¢arly care). or b} at
the time of choosing (usual care)

2. With each of these groups. women are randomly assigned to receive a pill that
contains a) 30 mg Fe and 400 mg folic acid or b) 60 mg Fe and 400 mg folic acid
(usuat care) or ¢) 30 mg Fe, 400 mg folic acid and ] 3 additional micronutrients

3. All women are screened for Bacterial Vaginosis (BV). Within each of the groups
mentioned above. asymptomatic BV-positive women are randomly assigned o a) 250
mg metronidazole orally thrice daity for 7 days or b) lactose tablets given with the
same dose frequency.

4. All women are randomty assigned to receive either a) counseling lor exclusive breast

feeding or b) a different health message of equal intensity.

This is an ongoing surveillance programme. Pregnant women are identified within 6-8 weeks
ol conception. Follow-up of enrolled pregnant women continues throughout pregnancy. Birth
weights are measured by home visits within 72 hours of delivery. Approximately 20-30% of
births occur in health facilities where they are weighed. Infants are then followed up until
they are 24 months of age. Infant putritional status and morbidity is measured by monthly

home visil$.

/Tl1e aim of the proposed addendum is to measure actual breast milk intake 0 infants born
during the MINIMat study. using (he dose to the mother deuterium dilution technique. In
addition to quantifying the actual breast milk intake. this technique significantly allows for
the estimation ol non-breast milk water intake. and so il can be used to assess breasi-feeding

| ) :
and complementary feeding practices. v

In the MINIMat study. all mothers are randomly assigned 1o receive either (a) counseling for
exclusive hreast feeding (EBF) or (b) a different health education message of equal intensity.



Questionnaires administered Lo the mothers during the infant follow up will help ascertan
both actual breast-‘eeding practices. and practices according to participation in the (wo
intervention groups. The use of the dose to the mother deuterium dilution technique will help
describe actual patterns. The specific objectives of this addendum will be to use the
deuterium ditution technique for measuring breast milk intake in order o

[. Quantify breast milk intakes in infants

2 Assess the impact of counseling for exclusive breast feeding on breast milk intake
compared to health education counseling only: and

3. Validate mother’s reports on breast-feeding patierns

100 mother-infant pairs will be enrolled into the proposed addendum when the infants are 13
to 15 weeks of age. Breast milk intake will be measured by the deuterium dilution technigue.
A baseline sample of saliva (2 ml) from the mother and a urine sample (2 ml) from the chiid

will be collected at baseline (day 0) following which the mother will receive an oral dose of

deuterium (10 g). A further 3 samples of saliva from the mother. and 5 urine samples from
the baby will then be collected over a 14 day period.

Deuterium enrichment in the saliva and urine samples will be analysed using isotope ratio
mass spectrometry {IRMS). Intake of breast milk and water from non-milk sources will be
calculated by fitting the isotopic (tracer) data to a model for water (tracee) turnover in
mothers and infants and the transfer of milk from mother to the baby.

Deuterium is a naturally occurring non-radioactive isotope of hydrogen, which has a natural
abundance of about 150 ppm. Far measurements in this study mothers will be asked to drink
a small amount of deuterium (10g) enriched water that will enrich body water by about an
additional 150 ppm. As a result of the infant receiving tracer from mother’s milk. enrichment
in the infant will increase to about 75 ppm above baseline values.

After this the isotope will disappear from the mothers and infants with biological half-lives ol

about 5 to 6 and 3 to 4 days. respectively. Similar amounts have been used worldwide in
many studies and there are no known risks.

Comment: : . :

The Voluntary Consent form does not follow the standard ICDDR B format for English and

Bengali consent forms.

The study can otherwise be approved.




