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‘ Background: Vitamin A deficiency is public health problem which affects millions of

preschool age children in B
programs do not reach brea
potentially lower their risk
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, The most important
receive from breastmilk. I
increase in breastmilk vit

status,

angladesh and other developing countries. Current intervention
stfeeding infants. Improving the vitamin A intake of infants will
of mortality during the later part of infancy and protect them from
iency during the high risk preschool age years.

source of vitamin A for very young infants is the vitamin A they
mproving maternal vitamin A status will potentially result in an
amin A levels and thus lead to an improvement in infant vitamin A

|Objectives: The objectives of this study are to investigate the efficacy of maternal
retinol[isupplementalion (using a single 200,000 1U dose as currently recommended by the

World Health Organization)

and daily, dietary leve] [-carotene supplementation (used as a

proxy for a dietary intervention) for increasing the vitamin A content of breastmilk and
improvfing the vitamin A status of lactating women and their infants. To achieve this, a h
community-based, double-blind, individually randomized trial will be conducted among
laclatin“g women in Matlab, Bangladesh.

Significance: Studies examining the efficacy, and ultimately the effectiveness of these
specifi¢ interventions have not been conducted. If both maternal retinol and B-carotene
supplementation are shown to be efficacious, program planners may consider either one or
both oti"these strategies when planning appropriate and cffective interventions in the future,
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AIMS OF THE STUDY

General aim:

‘ We propose to conduct a community-based, placebo-controlled, double-masked,
individually randomized trial to investigate the efficacy of maternal vitamin A
supplementation among an at risk population,

Specific aims:
. To establish the efficacy of daily, dietary level B-carotene supplementation to lactating
I women (as a proxy for dietary interventions) for increasing the vitamin A content of
breastmilk and improving the vitamin A status of lactating women and their infants.
* " To confimm the efficacy of maternal retinol supplementation with 3 single dose of
* 200,000 1U retinol (as currently recommended by WHO) for increasing the vitamin A
. content of breastmilk and improving the vitamin A status of lactating women and their
| infants.
The outcome measures for this study include the vitamin A status of the mothers (measured
by segum retinol, the modified relative dose response (MRDR) test and conjunctival
impre':ssion cytology (CIC)), the vitamin A content of breastmilk and the vitamin A status of
the in":fants (measured by serum retinol).
I
Significance:
| The results of this study will provide informatjon regarding the efficacy of these two
approaches to maternal vitamin A supplementation. If both retinol and B-carotene .
supple'rmentation strategies are shown to be efficacious, future program planners may consider
either.one or both of these interventions when planning appropriate strategies targeted at
improﬁring the vitamin A status of lactating women and thejr infants.
| Although WHO currently recommends maternal retinol supplementation soon after
delivery for lactating women living in areas of endemic vitamin A deficiency, the recent work
by Stoltzfus et al. in Indonesia using a 300,000 IU dose' was the first well-controlled trial
establishing empirical evidence in support of this recommendation. This trial will use a
200,000 1U dose and we anticipate that this study will confirm (he efficacy of maternal '
supple'mentation. This may be an effective intervention in Bangladesh if women come in
contact with health care providers at delivery. Vitamin A capsules could potentially be
included in the safe delivery kits which are being distributed 1o pregnant women by primary
health,care workers, :
iMany program planners would like to advocate dietary interventions as an effective
and potentially more sustainable strategy. A number of nutrition education and home
gardening projects are currently underway in Bangladesh. However, very little work has been
done t6 critically evaluate the efficacy of dietary interventions for improving the vitamin A
status of populations. Information regarding the impact of dietary interventions on improving
the vitamin A content of breastmilk and the subsequent vitamin A status of infants is
nonexistent. This trial will estimate the impact that dietary interventions targeted at lactating
womer}F may expect to have and will begin to address these issues,
I
Ve I
|
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|
ETHICAL IMPLICATIONS
|

i Women who reside in the MCH-FP intervention area and voluntarily participate in
DSS and MCH-FP program activities will be eligible for this study. Areas of interest for this
study include the dietary habits of lactating women, infant feeding practices, morbidity
patterns in infants and women and the growth patterns of infants. As such, we will not be
asking the study participants sensitive questions. Confidentiality of the data will be
maintained by coding the questionairres with study identification numbers, maintating a
seper:ﬁe identification key and keeping all information stored in locked files.

| This study also deals with breastmiik quality and vitamin A status in mothers and their
infants. To evaluate breastmilk quality, breastmilk samples will be collected from the women
during each of the four study visits. Women will be requested not to feed their infant from
one breast for a period of two hours to ensure appropriate sampling for assessing the vitamin
A content of breastmitk. However, the infants will be able to feed from the other breast ad
!ibiturfi, Other than the women. perhaps experiencing temporary discomfort during breastmilk
collection, we do not anticipate that this will have an adverse effect on the women or their
infants! :

!lTo evaluate vitamin A status blood samples will be collected from the women by
venipuncture on two occasions and once from the infants by heel stick, the modified relative
dose réspones test will be conducted on the women twice and conjunctival impression
cytology (CIC) samples will be collected from the women on four occasjons. - Other than
experié'ncing temporary discomfort during blood and CIC sample collection, we do not
anticipate that these procedures will have an adverse effect on the women or their infants.

iWomen and thejr infants will receive health exams during their study visits at the

Matlab: clinic. They will recejve treatment for any health problems which are detected during
these visits.

|

{

BACKI(}ROUND AND JUSTIFICATION

I

Vitamin A deficiency has long been recognized as an important international public
health eroblem. Each year an estimated one million children worldwide develop ‘
xerophthalmia and over 500,000 become blind as a result of severe vitamin A deficiency.>?
An additional 20 to 40 million more may suffer from mild vitamin A deficiency.** Despite
the effcgrts of many public health programs around the world, vitamin A deficiency remains
one of ihe Jeading international nutritional problems in the 1990's.

Vitamin A deficiency manifests itself as a spectrum of signs and symptoms. While
severe deficiency is characterized by the appearance of easily detectable clinical signs and
symptoms, subclinical deficiency is not. Many efforts in the past have focused on preventing
childhood blindness in populations with a high prevalence of clinical signs of eye disease.
The point at which subclinical deficiency in an individual or population results in adverse
effects Ii:s currently unknown. However, recent trials concerning vitamin A suppiemenation
and its 'icffecls on mortality and morbidity suggest that subclinical deficiency may also have
serious consequences for children, _

While most of the studies concerning vitamin A supplementation and childhood

ii
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mortality have:demonstrated a reduction in mortality,*™ the effects on morbidity are Jess
clear. 'Several studies have shown an association between vitamin A deficiency and
diarrhea,'® vitamin A deficiency and acute respiratory iliness'"'? and vitamin A status and
measles outcomes.'* 151 Qher studies have shown no effect of vitamin A supplementation
on thejincidence and severity of diarrhea or respiratory infections'™!® and one recent study
found an increase in prevalence of diarrhea and symptoms of respiratory infections following
vitamif] A supplementation.'” Despite the current controversy regarding the exact
physid_logical mechanism, the benefits of supplementary vitamin A capsule distribution
programs among preschool age children are much greater than simply preventing nutritional
blindnéss. Other types of interventions which reduce the prevelance of clinical and
subcliﬂical deficiency in young children may also have such benefits.

I‘[Several factors put preschool age children in developing countries at high risk of
developing both clinical and subclinical vitamin A deficiency. Under normal circumstances,
placental transfer of retinol is very limited, with the result that all infants are born with low
liver réserves of vitamin A and depend on the vitamin A in breastmilk to build up their stores
during‘the first few months of life.2 However, preterm and low birthweight babies tend to -
have even lower liver levels than their fullterm counterparts.® In many developing countries,
a largqlt percentage of infants are born either early and/or with low birthweight, which may

“create an early disadvantage for them in terms of vitamin A status.

+The most important source of vitamin A for infants is breastmilk. While it has been
estimated that breastmilk from well-nourished women contains enough vitamin A to provide
infanl§iwilh their requirements for the first 6 months of life, several studies indicate that the
vitamin A content of breastmilk decreases with worsening maternal nutritional status.?2224
Infants’of poortly nourished women in developing countries may consume inadequate amounts
of vitamin A from breastmilk early in life. The next most important source of vitamin A for
infantsfis weaning foods which are typically foods high in carbohydrates, but low in
microriutrients, including vitamin A. A low intake of vitamin A from breastmilk and weaning

foods (’[iuring infancy puts preschoolers in developing countries at risk of developing vitamin

A deficiency.

EiA variety of approaches have been utilized around the world to address the problem of
vitamin A deficiency, with varying amounts of success. These include national programs of
vitamid A capsule distribution, food fortification programs, home gardening projects, nutrition
education programs and social marketing of vitamin A rich foods. Considering that vitamin
A deﬁi':iency remains a significant public health problem, it is important to continue to look
for ne\:aiz strategies to address this problem.

;:Current interventions do not reach infants. Children become eligible for
supplementary vitamin A capsule distribution programs only after the age of 6 months-1 year
and co‘{feragc, even in countries which actively promote such a program, is far from universal.
Improving the vitamin A status of infants may decrease their risk of mortality later in infancy
and hellp protect them from developing vitamin A deficiency as they get older.

tInfants could receive additional vitamin A in several ways. One way is by directly
supplementing them with vitamin A. Adding vitamin A supplementation to the list of
services provided at therExpanded Program on Immunization (EPI) visits which are
recomr‘ﬁended for infants at 6, 10 and 14 weeks of [ife is a programmatically attractive
strategy. However, results from a study recently conducted in Matlab, Bangladesh, indicate

RRC Revicw : 3 Tan 4, 1994
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that there is cause for concern regarding the safety and potential toxicity of vitamin A
administered to such young infants,? -

iAnother way to increase the vitamin A intake of infants is by improving the vitamin A
intake ‘of weaning foods, either through nutrition education or through food fortification
progratns. Nutrition education messages targeted at children and lactating women are |
currently being promoted in Bangladesh, but very young infants will potentially benefit from
increasing their vitamin A intake before they reach the age when they start receiving weaning
foods. ‘ ' '

,lAn additional way to reach infants is by improving maternal vitamin A status. The
most important source of vitamin A for very young infants is the vitamin A they receive from
breastmilk which originates from maternal stores of vitamin A. Although the relationship
between the vitamin A status of lactating women, breastmilk quality and infant vitamin A
status is poorly understood, a number of supplementation studies among lactating women
have shown a positive impact on maternal vitamin A status and the vitamin A content of
breastmilk 5228230 geyaral of those studies which looked at the subsequent vitamin A status
in infapls showed an improvement in infant vitamin A status.

iThe fact that the serum retinol levels of these lactating women rose in response to
supp]er‘hentalion suggests that they were initially deficient. Although little work has been
done to investigate the prevalence of vitamin A deficiency among women of childbearing age
in developing countries, it is suspected to be more widespread than is currently documented.
Chronié:a]ly low dietary intakes in combination with the demands of closely spaced, multiple
pregnancies and subsequent periods of lactation compromise the overall nutritional status of
women® and there is reason to believe that their vitamin A status is compromised as well.
Matem%ﬂ vitamin A supplementation programs for lactating women wili potentially benefit
both the mothers and their infants.

mproving maternal vitamin A status may be accomplished through direct
supplementation with vitamin A capsules, through dietary improvement or through food
fortification programs. Evaluations of the sugar fortification programs in Central America
and MSG fortification in Indonesia have shown a positive impact on vitamin A status in
lactating women. However, in many settings it is difficult to identify an appropriate food
vehiclejéfor fortification. Consequently, food fortification programs are not a commonly used
means of specifically targeting lactating women to improve their vitamin A status.

'%l‘he potential of maternal vitamin A supplementation as an effective intervention for
improving the vitamin A status of lactating women has been officially recognized in the past
decade.| Both the International Vitamin A Consultative Group (IVACG) in 1986 and WHO
in 1988;% have recommended that lactating women who live in areas where vitamin A
deﬁcied:tcy is a public health problem be given one oral dose of vitamin A (200,000 1)
within the first postpartum month. if given within that time frame, the risk of teratogenic
effects on a subsequent fetus is negligible, while both the mother and breastfeeding infant will
benefit. However, the recommendation for the 200,600 1U dosage is based on very little
empiricil evidence and may not be the optimal means of achieving maternal supplementation.

A randomized, placebo-controlled clinical trial of maternal supplementation recently
conducttd by Stoltzfus et al. in Indonesia provides the strongest evidence in support of retinol
capsuiefsupplementation. In that study, six months after the administration of a single dose of

300,000;]U of retinol, the vitamin A status (measured as mean serum retinol levels and the
i
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retinol jcontent. of breastmilk) of women in the treatment group was better than that of the
womeﬁ in the placebo group. In addition, the proportion of infants in the treatment group
with low serum retinol levels was less than that in the placebo group six months after
maternal supplementation, indicating a transfer of vitamin A from the mothefs to their infants.

| Dietary interventions are an alternative and potentially more sustainable approach
which ‘could be used to improve the vitamin A status of lactating women and their infants. In
many aeve10ping countries where vitamin A deficiency is a problem the major dietary source
of vitamin A comes from plant foods in the form of B-carotene. Home gardening programs
and sd{:ial marketing campaigns promoting B-carotene rich foods for young children are
undew{ray in a number of countries. Although it is generally assumed that increasing the
dietary intake of B-carotene rich foods in at risk populations should result in an improved
vitamin A status in individuals, very few critical evaluations of dietary intervention strategies
have been conducted. We are not aware of any study which has been conducted using

biochemical indicators to evaluate the impact of dietary interventions targeted at lactating
A
womer. -

CONCEPTUAL FRAMEWORK

r

IltAt the present time, very little is known about the relationship between the vitamin A
status of lactating women, breastmilk quality and infant vitamin A status, especially among
populzfiions in developing countries. In general, breastmilk from women in developing
countries is lower in retinol content and higher than B-carotene than breastmilk from women
in devé]oped countries.™ These differences may be attributed to variations in dietary habits,
While ﬁwomen in developing countries consume the majority of their vitamin A in the form of
B-carotene from fruits and vegetables and very little retinol from animal sources, the opposite
is true:of women in developed countries. The diets of women in developing countries are
also generally lower in fat than those of developed countries. However, the effect that these
differe_hces have on the composition of their breastmilk has not been definitively established.

I The physiology of retinol and B-carotene metabolism and transfer from maternal serum
to breastmilk in humans is not well understood. Animal studies concerning the biosynthesis
and transfer of vitamin A indicate that the majority of vitamin A in milk is esterified retinol.
Retinol originating from liver stores and derived from circulating retinol bound to retinol
binding protein has been shown to be esterified in the mammary gland of rats, sheep and
monkeys. ¥ The same mechanism for the transfer of retinol from serum to breastmilk
has beén proposed for humans. '

IiWhile the majority of vitamin A in human breastmilk is retinyl esters, some is in the
form of B-carotene. It is unclear how efficiently dietary B-carotene is metabolized and
transferred from serum to breastmilk. Is dietary B-carotene transferred intact directly into
breastmilk or is it first converted to retinol? Is it then stored as retinol or transferred to
breastmitk? How well can infants utilize B-carotene from breastmilk? What effects other
than ilf')proving the vitamin A status of infants may an increased B-carotene intake have on
infants? We are not aware of any previous studies which have been designed to investigate
these issues. While this study will not address all of these points, it will begin to fill in some
of the rgaps in knowledge regarding maternal B-carotene intake, breastmilk quality and infant
I
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I
vitamin A status,
|‘ The vitamin A status of an individual at one point in time is influenced by a number

of pa§_l and present factors. The vitamin A status of a lactating woman will depend on the

currerit demands for vitamin A (normal physiological functioning plus lactation) as well as
available body stores and current dietary intake. The design of this study is based on the
current understanding of vitamin A physiology and information will be collected, when
pOSSiB;Ie, on the factors listed in Table 1 which are important determinants of vitamin A

status:

Table[1. Factors influencing the vitamin A status of mothers and infants and vitamin A
content of breastmilk

Maéernal Vitamin A Status--> Breastmilk Vitamin A Infant Vitamin A Status
| Content-->
. B(gdy stores * Volume of milk * Body stores
1'— Age: * Fat content * Breastmilk intake
= Parity * Retinol concentration * Additional dietary intake
* Dietary Intake (per gram of fat) * Morbidity
. Mg)rbidily * B-carotene concentration
. Sdbplementation status (per gram of fat)

‘l
«a
COUI;:\ITRY BACKGROUND--BANGLADESH

\I

; Vitamin A deficiency is a significant public health problem throughout much of the
developing world, including Bangladesh.® The Bangladesh National Nutritional Blindness "
Study of 1982-83 the estimaied prevalences for nightblindness among rural and urban
preschool age children were 3.6% and 2.8% respectively.  All stages of xerophthalmia among
the children in this study exceeded the levels set by the WHO as criteria above which a
public' health problem is considered to exist.*

: Three national nutritional surveys conducted in Bangladesh have documented low
levels of dietary intake of vitamin A i the population.”™*** The most recent survey
condug:ted in 1982 showed the average intake of vitamin A to be only 38% of the
recominended daily intake (RDI) with only about 10% of families receiving adequate amounts
of vitamin A. A dietary intake study conducted'by Zeitlin et al. among lactating women in
rural B'angladesh in 1986 showed an average intake of 72% of the RDI with approximately
50% of the women consuming only 18% of the basal RDI.*

”In 1973 the government of Bangladesh initiated a country-wide program to distribute
high dose vitamin A capsules to preschool age children twice a year during April/May and
October/November. This supplementation program remains an ongoing effort to address the
problein of vitamin A deficiency in preschool age children. Despite these activities and more
recent{inutrition education initiatives and home gardening projects, vitamin A deficiency
remains an important public health problem in Bangladesh.*

} Breastfeeding is the dominant mode of infant feeding in developing countries.
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Althoug:h breastfeeding has declined all over the world in recent decades, many women in
Banglad‘éash routinely breastfeed their children for one to two years. 8 The widespread
practice of breastfeeding and prevalence of vitamin A deficiency make Bangladesh an
appropriate site for a research study to evaluate the efficacy of maternal vitamin A
supp!em'rentation.

DESIGN AND METHODS
. ‘I
Humnnifsubjects

The proposed study will be a collaborative research effort conducted under the existing
Joint ermorandum of Understanding regarding research between the International Centre for
Diarrhogal Disease Research, Bangladesh (ICDDR,B) and Johns Hopkins University School of
Hygiene!and Public Health in Baltimore, Maryland, USA (JHU). The protocol for this study
will be reviewed and approved by the Research Review and Ethical Review Committees at
ICDDR,B and the Committee on Human Research at JHU.

T_fhe study will be conducted in the 70 village area currently served by the Maternal
and Child Health Family Planning (MCH-FP) intervention project of the ICDDR,B. The
MCH-FP project operates in Matlab, an area located approximately 55 km southeast of the
capital ¢ity of Dhaka. Residents of Matlab who voluntarily participate in the ongoing
community surveillance and the MCH-FP project will be eligible for this study.

Since the majority of individuals in Matlab are illiterate, verbal consent will be
obtained|from all individuals recruited to participate in this study. Confidentiality of the data
will be maintained by coding the questionairres and biological specimens with study
identiﬁcgtion numbers, maintating a seperate identification key and keeping all information
stored in locked files in either Matlab or Dhaka.

Aclivily/il)ata collection schedule

This study will be a double-masked, placebo-controlled, individually randomized,
community based trial of vitamin A supplementation of factating women. Women and their
infants will be enrolled in the study 14 days (+7 days) after birth and followed unti! the infant
is 9 months old. In addition to receiving their regular MCH-FP visits every two weeks, study
participanis will come to the Matlab clinic for a special study visit four times over the course
of a year, |

Data collected for this study will come from information abstracted from MCH-FP
records, %;uestionnaires administered to study participants, through anthropometric

measurements or result from laboratory tests on biological specimens. Table 2 outlines the
schedule of data collection activities.
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Table 2.

Activity/Data collection schedule

Age of infant

VISIT TYPE

Matlab clinic visit

MCH-FP
home visit
every two

weeks

14 days + 7 days

* Informed consent

* Randomization/enrollment

* Baseline household demographic and WI datat
* Breastmilk collection

* Maternal serum sample collection”

* Maternal CIC sample collection

* Infant weight and length

* Maternal dietary assessment

* Maternal supplementation begins

3 months + 7 days

* Breastmilk sample collection

* Maternal serum sample collection®

* Maternal CIC sample collection

* Infant weight and length

* Maternal height, weight and mid-upper arm
circumference

* Maternal dietary assessment

* Breastmilk sample collection

* Maternal serum sample collection”
* Maternal CIC sample collection

* Infant serum sample collection

* Infant weight and length -

* Maternal dietary assessment

9 mo?ths + 7 days
I l'

* Breastmilk sample collection

* Maternal serum sample collection’
* Maternal CIC sample collection

* Infant weight and length

* Maternal dietary assessment

* Infant and
maternal
morbidity¥

* Infant
dietary
assessment

T Infonnallon to be abstracted from existing MCH-FP records
Materml serum/CIC samples will be collected at two out of the four points in time from

any one individual as local investigators felt that four blood draws would represent an
excesswe burden on subjects

1

il
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1

ii
Recruitment of. participants

);ﬁ]l pregnant women who deliver live infants in the intervention area served by the
Maternal Child Health-Family Planning (MCH-FP) project during the study recruitment period
(-2 moijhS) will be eligible to participate in this study. Pregnant women identified through
the ongL"Jing MCH-FP surveillance will be invited to patticipate in this supplementation study
towards the end of their pregnancies. If agreeable, the woman will be recontacted within two
weeks (i 1 week) after delivery, screened for eligibility and enrolled in the trial. Births will
be detected by intensive surveillance of the 80 community health workers (CHWs) in the

MCH-FP project area during the recruitment period. Women who are not breastfeeding their
infants will be excluded from the trial.
¢ .

Baselin;a household demographic and socio-economic data

As part of the ongoing MCH-FP project activities, a MCH-FP CHW visits each
household in the project area twice a month to record vital events and collects information on
the health and reproductive status of mothers, family planning practices, infant feeding
practicc:s and morbidity data on children under five years old. Baseline socio-economic and
demographic information concerning the households of study participants will be abstracted
from records maintained by the MCH-FP project. The baseline questionnaire will include a

section tregarding a maternal history of night blindness during the most recent and/or previous
pregnancies.

Randorilizalion

Prior to the beginning of the study, investigators at JHU will draw up the
randomization schedule. Randomization will oceur at the level of the mother-infant pair.
Womeni;witl be assigned to one of three treatment groups (B-carotene, retinol or placebo) and
one of six follow-up schedules for blood draws (0 and 3 months, 0 and 6 months, 0 and 9
months, 3 and 6 months, 3 and 9 months or 6 and 9 months). Although it would be .
preferab:'le to collect blood samples from all women at all four points in time, investigators in
Matlab feel that this represents an excessive burden on the mothers and would increase the
Iike]ihoéd of loss to follow-up. Table 3 outlines the various randomization cells in the study.

Table 3: Randomization Ceils

I Combination of months at which blood will be drawn from an
Treah!mm Group individual mother in the trial
. 0&3 0&6 0&9 3&6 3&9 6&9
Retinol 1 2 3 4 5 6
B-é:arotene 7 8 9 10 11 12
Iélacebo 13 14 15 16 17 18

|

The ranc_{iomization schedule will employ uniform allocation
equal length.” Women-infant p
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9

and a block design with blocks of
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|
identification number drawn from a list starting with 001. To ensure masking, the key to the
enrollment code will be kept in with investigators at Johns Hopkins University and broken
only after the conclusion of the trial.

I:Study participants will not be matched on any baseline factors prior to randomization.
The polpulalion in the MCH-FP area is reasonably homogeneous with respect to socio-
econoriilic status, age structure etc. and based on data from previous years we expect births to
be relatively evenly distributed in the area. In light of the already complex randomization
schemt:af, the marginal benefits of matching participants on any baseline factors are outweighed
by theﬁ]ogislical difficulties involved in attempting to do so.

i

Supplémentation schedule

Lactating women enrolled in the study will belong to one of three treatment groups:
B—caro}ene, retinol or placebo. They will receive daily supplementation capsules over the
coutse of nine months following the schedule outlined in Table 4. MCH-FP CHWs will

deliver, packets containing a two week supply of capsules to the study participants' homes
during:ilheir regular fortnightly visit.

‘Table 4. Supplementation schedule

Day of study

Treatment

Group 0 1 2 3 4 5 6 7 8 252
B-cardtene B B B B B B B B B B B B
Retind! R X X X X X X X X
Placebo X X X X X X X X X X X X

B= 7,%00 g P-carotene in oil
R= 200,000 1U retinol palmitate
X= placebo

Compliance will be assessed by having the CHWs collect the used packets of capsules and
count and record the number of remaining capsules each time a new supply is delivered.
Spot checks of compliance with the daily dosing regime will be conducted on a subset of
study participants by project specific field workers.

Supplementation capsules

| Three types of supplementation capsules will be used in this study: P-carotene
capsules containing 7,800 ug of B-carotene in oil, retinol capsules containing 200,000 U of
retinyl: palmitate and placebo capsules containing neither retinol or B-carotene. The capsules

will be manufactured by Banner/Pharmacaps (Elizabeth, NI) to resemble each other in size
I .
and cqlor as much as possible.

| B=carotene: Because it is difficult to document, much less control what people eat,
daily B-carotene capsules containing the US RDA (1300 retinol equivalents (RE)) of vitamin

|
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A for Iaétating ‘women will be administered during the nine months of the study. This will be
used as 4 controlled way to simulate a dietary intervention which promotes B-carotene rich
foods and results in lactating women consuming the US RDA of B-carotene every day. Using
the conventional conversion factor of 1 RE equal to 6 #g B-carotene, the daily dose of B-
carotene:!equals 7800 pg. This conversion factor is based on the assumption that 30% of the
consumed B-carotene is absorbed and that the B-carotene is converted to retinol in a 1:1 ratio.

A number of factors may affect the validity of using B-carotene capsules to simulate
the effect of a dietary intervention. Some studjes suggest that B-carotene given in a capsule is
absorbed better than that found in food.*® While it is clear that some oil or fat is essential for
the absorption of B-carotene, the minimum required amount and the relationship between
varying dmounts of dietary fat and efficiency of absorption is not well described. Some, but
not all st'jhdies, have shown a greater impact on the serum retinol levels of study subjects
when B-(!‘.irarotene supplements (as capsules or food) were consumed with additional oil, rather
than the B-carotene supplements alone. 5525354

T'be B-carotene capsules in this study will be manufactured by Banner/Pharmacaps in a
manner similar to their regularly produced, over-the-counter daily B-carotene supplement
capsules 5old on the American market. The B-carotene will be dissotved in a smatl amount of
oil, which should be sufficient to stimulate absorption.

The mechanism of the conversion of B-carotene to retinol is currently an area of
intense debate. Theoretically, one molecule of B-carotene could yield 2 molecules of retinol,
dependin"ig on the mechanism of conversion. However, some animal experiments show a
conversi()fn ratios ranging from less than 1:1 to 1:2, with an increasing conversion ratio as the
dosage of B-carotene decreased.™ For B-carotene intakes in the range of the daily US RDA
the most ‘:widcly accepted and used conversion ratio is 1:1.

The literature regarding B-carotene metabolism and its interrelationship with other
nutrients is limited. While a number of factors have been proposed to influence the
metabolism of B-carotene in humans including the fat content of the diet, zinc status, protein
status and current vitamin A status, the literature regarding these factors is contradictory,’
This study will be conducted among a population of Iactating women who are presumed to be
subclinically deficient. It js unknown how efficiently these women will convert the B-
carotene cf:onsumed in the supplementation capsules.

The bicavailability of B-carotene present in foods is very difficult to determine.
Studies show that the absorption and bioavailability of B-carotene from foods varies widely,
dependiné on the type of food, methods of preparation and other components of the '
diet. %960 1¢ is difficult to accurately simulate something that varies so widely.

(Eiivefl the lack of more definitive information and the even more difficult task of
attempting to conduct an etficacy study of B-carotene supplementation using food, daily
capsules Containing 7800 Mg B-carotene in oil will be used to simulate a dietary intervention
and to in\%estigate the efficacy of B-carotene supplementation.

Retinol: The retinol supplementation capsules will contain 200,000 1U retinyl
palmitate ‘and 40 Mg tocopherol. This is the dose currently recommended by the WHO for
supplementation of lactating women, While this may not be the optimal dosage for maternal
vitamin A supplementation, the aim of this study is to investigate the efficacy of the current
WHO recommendation.

Placebo: The placebo capsules will not contain any retinol or B-carotene. Thig group
.
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is beingi:included for comparison purposes.
i

Vitamin A status

The main outcomes of this study are the vitamin A content of breastmilk and the
vitamin ‘A status of the mothers and infants. Indicators of vitamin A status which are
commonly used in research studies include serum retinol levels, the relative (and modified
relative): dose response test, conjunctival impression cytology, dark adaptation and the
delermiiiation of dietary intakes of vitamin A, none of which is ideal. Utilizing a
combination of indicators rather than a single one provides a better estimate of the overall
vitamin ‘A status of a population. In this study serum retinol and B-carotene levels will be
measured on mothers and infants, the modified relative dose response test and conjunctival
impression cytology will be conducted on women and information on dietary practices will be
collected from both mothers and infants. '

Serum retinol and B-carotene levels: The most commonly used method of vitamin A
assessment for population studies is the determination of serum retinol levels, a method which
measures the amount of retinol circulating in the bloodstream of individuals. Due to
homeosl?htic control, serum retinol levels reflect liver stores only at the extremes of very low
and very high body stores. While the serum retinol level of an individual is not necessarily a
good inc?icator their vitamin A status due to day to day variability, the mean serum retinol
level of a population is a useful indicator of the group's status.’! -

In this study, blood samples will be collected from mothers at two points in time
(either 0, 3, 6 or 9 months) by venipuncture. The serum samples will be collected and stored
to avoidjthe degradation of retinol and B-carotene. Precautions include protecting the samples
from light and oxidation and keeping them appropriately frozen until analysis. Stability
studies cf:.[onducted with plasma samples showed a negligible loss of retinol and B-carotene
after 28 ‘months with storage at -70° C or after 5 months at -20° C.? Afier collection and -
processifilg at the clinic in Matlab, the serum samples will be temporarily stored at -20° C
until they can be transported to Dhaka, where will be stored at -70° C until they are analyzed
for retinol and B-carotene using high-performance liquid chromatography.®

Scmm samples will be collected by heelprick from all of the infants once at the six
month vi_rsit, stored and analyzed for their retinol and B-carotene content in the same manner
as maternal serum samples. The six month, rather than the nine month visit, was chosen in
order to-assess the impact maternal supplementation has on infant vitamin A status before the
infants become eligible to receive supplemental vitamin A capsules at the age of six months.
The govg;zrnment of Bangladesh recommends that all infants receive 100,000 1U of vitamin A
at six months of age.** All infants in the study will receive supplementation according to
these guidelines. They will continue to be tollowed for the next three months for
anthropopmetric, dietary and morbidity assessment.

Conjunctival impression cytology (CIC): Conjunctival impression cytology is another

technique under development as an indicator of vitamin A status of individuals.®® This
method measures histological changes in the conjunctiva of the eye which may occur as a
result of|'Lvitamin A deficiency. The technique has been successfully used in field trials with
children, but has been shown to be more problematic when used with infants or children less
than three years old.* However, the method may have potential for use as an assessment tool

in adults*” CIC samples will be collected only from the mothers during the clinic visits at
I
i

I
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baseline, ‘three, six and nine month clinic visits.

Modified relative dose response (MRDR) test: Recent work indicates that the
modified relative dose response test is another useful indicator of marginal vitamin A
status.*** This method indirectly assesses liver stores by measuring the release of retinol
binding p,Lrotein (RBP), which accumulates in the ljver during marginal and severe vitamin A
deﬁcienc')lr, following the administration of a test dose of 3,4-didehydoretinyl acetate. This
technique has been successful used in field studies with children, but not yet among a
population of lactating women. 1In this study the MRDR test will be conducted in women,

but not insmts, during the same clinic visits when blood is drawn for the determination of
serum retinol and B-carotene.

Iron statl'us

Aftl1ough several studies suggest an association between vitamin A deficiency and
poor iron]!status, the mechanism and public health importance of this interaction are
unclear.® ™7 1o deficiency is a common condition among women in the developing world,
including{Bangladesh. In a clinic based trial of 129 women of childbearing age in Matlab,
48% of the women surveyed had hemoglobin levels less than 11 g/dl and 20% had levels less
than 10 g'fr/dl."'3 Currently, all women in the MCH-FP area are offered iron-folate capsules
every two weeks during home visits throughout their pregnancy and period of lactation.
While compliance with iron-folate supplementation has not been documented in Matlab, it is
suspected to be low. A recent evaluation of an iron supplementation program among
pregnant women in Dhaka showed very poor compliance with a daily supplementation
regime.”

Injthis study, delivery of iron-folate capsules to study participants' homes during
pregnancy and lactation wil] be recorded. Hemoglobin measurements will be determined on
blood saniples from both the mothers and infants using a HemoCue hemoglobinometer
(Helsinglﬁbrg, Sweden). Associations between the vitamin A and iron status of both the
woman and infants will be investigated during the analysis of the study.

Breastmilk vitamin A content

The retinol and B-carotene present in breastmilk is associated with the fat portion of
the milk.7f The fat content of breastmilk has been shown to vary widely according to time of
day, time}:since the last feed and whether the milk is fore or hind milk.™ However, the retinol
concentration per gram of fat in breastmiik has been shown to be more constant within an
individual} Minimizing the variability in the fat content of breastmilk due to sampling
procedureé is the most important factor to consider in when attempting to reduce sampling
induced v'%ariabilily in breastmilk vitamin A determinations.”

The following standardized breastmilk collection technique will be used in this study.
Samples will be collected from women in the morning from a breast that has not been nursed
for at least 2 hours. Manual breast pumps (White River, Laguna Hills, CA) will be used to
completely express the milk from the one breast. After manual homogenization, the fat
content of.the samples will be determined using the creamatocrit method.” The remainder of
the samp]t'l, will be aliquoted and temporarily stored at -20° C until they can be transported to
Dhaka for" further analysis.

Since there is no data available regarding the stability of retino! and B-carotene in
|
]
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breastmilk and studies indicate that B-carotene levels in plasma stored at -20° C begin to
decline affer 5 months of storage, the breastmilk samples wili also be stored at -70° C in
Dhaka until analysis of retinol and B-carotene using HPLC.” Breastmilk will be collected
from mothers at baseline, three, six and nine month clinic visits.

F
Maternal_gdietary assessment

Women will be consuming B-carotene and retinol as part of their normal diets
throughou:irt this study, in addition to receiving B-carotene or retinal supplementation.
However,'since the treatment groups are assigned randomly, it is improbable that women in
the various groups will consume different diets during the course of the study.

Tv{renty-four hour recall interviews are an appropriate method to use to measure
current diétary intake in groups of subjects.® A twenty-four hour recall interview will be
conducted with each study participant at the baseline, three, six and nine month clinic visit,
with special emphasis being placed on foods containing 8-carotene, retinol and fat. The data
will then be coded and fond composition tables from Bangladesh will be used to estimate the
dietary infake of vitamin A for each woman.*" This method of dietary assessment will be
sufficientlto establish group comparability and describe the dietary practices of the study
populatio;!l.

Several studies in rural Bangladesh have documented the importance of seasonality in
dietary in&ake of vitamin A" Zeitlin et al. found B-carotene rich vegetables (dark green leafy
vegetables, pumpkin, green beans and chili peppers) and mangoes to be the most important
sources of vitamin A, while retinol from animal products contributed negligible amounts to
the total dietary intake of vitamin A in the women in their study.”

Although seasonal availability of fruits and vegetables will influence the amount of
vitamin A' in the women's diets and their vitamin A status during this study, seasonality
should not affect the internal validity of this study. Recruitment will take place over a
relatively short period of time (two months) and block randomization will be used to assign
women to treatment groups, reducing the probabability that women in the different groups
will havejdifferent dictary intakes of vitamin A during the study. The relationship between
seasonal differences in dietary intake and women's vitamin A status is not a central question

of this research and will not be addressed unless a more comprehensive dietary assessment
methodology is utilized.

Infant dietary assessment

Breastmilk is expected to be the major source of vitamin A for in the infants in this
study. In'a study conducted in Matlab, Brown et al. found that over 80% of the vitamin A
intake in children less than one year old came from breastmilk.®® Basic data on infant feeding
practices (exclusive breastfeeding, partial breastfeeding, no breastfeeding, supplemental foods)
is rouline!y collected as part of the MCH-FP surveillance questionnaires and will be used in
the analysis of this study. No attempt will be made to assess the amount of breastmilk fed to
the infantl-s;. At the three, six and nine month visits a food frequency questionnaire will be

used to r_icord any types of supplemental foods the mother has given to the infant since the
previous visit.
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Anthroplometric assessment

While vitamin A is necessary at the cellular level for differentiation and growth, data
regarding the impact of vitamin A supplementation on growth in infants and children is
limited. Since it is unlikely that gestational age or birth weight of the infants will be
‘assessed,i;lhe baseline weights and lengths of infants will be used to examine group
comparability. Weight and length measurements will be repeated at the 3, 6 and 9 month .
visits. |

Mothers in the study will have weight, height and mid-upper arm circumference
measurenents taken only at the 3 month visit in order to examine the comparability of the
trealment'lgroups. This, rather than the enrollment visit, was chosen in order to reduce the
variability found in measurements of weight in post-partum women soon after delivery.

Body-mass index (BMI) will be calculated and used as an indicator of general nutritional
status. | '

Morbiditl'y assessment

Mbrbidity in the infants and mothers may adversely affect their vitamin A status.
During the regular fortnightly visits conducted by the CHWs in the MCH-FP project mothers
are asked‘[to recall any episodes of pneumonia or diarchea their child may have had during the
Past two weeks as well as to report any other episodes of morbidity their children or they

may have experienced. This information will be used in the analysis of factors influencing
the vitamin A status of mothers and infants.

|
SAMPLEI SIZE
|

The outcome in this study with the most direct programmatic importance is the
preventioﬁ of subclinical vitamin A deficiency in infants. Vitamin A supplementation of
lactating women is expected to improve the vitamin A status of supplemented women,
increase the vitamin A content of their breastmilk and change the distribution of serum retinol
levels of their infants. Due to the mechanisms of retinol and B-carotene metabolism and
storage, stfpplementation may produce a shift in the distribution of serum retinol values of the
infants without producing a statistically significant change in the mean serum retinol value of
the groups. For this teason, the sample size calculation is based on a examining the
difference;bin the proportion of infants with low serum retinol values in the treatment groups.
This is the outcome which will require the largest sample size.

Silice no data exists on the serum retinol levels of a representative group of infants
from Matl?ﬁb, data from the maternal retinol supplementation trial conducted by Stoltzfus et al.
in Indonesia™ are used along with the limited data from Bangladesh to estimate the sample
size for this trial. The Indonesian trial compared the effects of a one time maternal
supplement of 300,000 IU retinol vs. 3 placebo treatment on the vitamin A status of infants,
At the end of the study, the proportion of infants aged 6-7 months in the placebo group with
low levelsrof serum retinol (defined as <15 #g/Aly was 36%, whereas only 15% of the infants
in the retirljof treatment group had low serum retinol levels,

Data on the serum retinol levels of infants in Bangladesh comes mainly from clinic

based trialS. In one dataset from the Matlab area, 39% of infants 0-5 months (n=98) had

!; ]5 Jan 4,_ 1994
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serum ret‘fnol levels less than 20 u#g/dl® which is the cutoff level conventionally used to
designateﬁlow serum retinol levels. Data on the serum retinol levels of 171 infants are
available from trials conducted at the ICDDR,B during 1990-1992.55 OF those studied, 127
were betvﬁfreen the ages of 1-8 months with 80% having serum retinol levels less than 20
ug/dl. Of those infants 5-8 months old (n=19), 47% had serum retinol levels less than 20
#g/dl. These infants are in the Age range most similar to the infants which will be examined
at the end of this study.

Inichoosing the sample size for this trial, the proportion of infants with serum retinol
levels less than 20 #g/dl in Matlab is assumed to be close to 50%. The desired detectable
decrease in the proportion of infants with low serum retinol values between 1) the retinol and
placebo g'troups or 2) the B-carotene and placebo groups is 50%. The difference jn the
proportion of infants with low serum retinol fevels between the retinol and f3-carotene groups
is expecte‘id to be much smaller. This trial is designed to assess the efficacy of each of the
lreatmcnl$ vs. a placebo, not to directly compare them to each other. The ability to draw
conclusions about the comparative efficacy of the two interventions will depend on the
magnitude of the observed differences. Finding that either one or both of the treatments is
t:f[’icacic»u:sF in reducing subclinical vitamin A deficiency in infants will be an important result.

Th;!e sample size required to detect a difference in proportions between 50% and 25%
with an a‘:Ievel of 0.05 and 80 per cent power is 59 infants. The sample size will be
increased to account for approximately 20% loss to follow-up for whatever reason, resulting
in a final sample size of 216 mother-infant pairs. The study participants will be distributed

i . . :
among the randomization cells as shown in Table 5.
! .

1 -
i

il :
Table 5. Number of study participants (mother-infant pairs) by randomization cells

‘: Combination of months at which blood will be drawn from
Treatm_t::nt an individual mother in the trial Total
Group (by group)
,g 0&3 0&6 0&9 3&6 3&9 6ao
Retinol 10! 10 10 10 10 10 60
;: JF(IZ)Z 42 | 429 | 12 | a2 | @ (72)
B-carotehe 10 10 10 10 10 | 10 60
L@ | o | @ | | w (12) (72)
Placebo 10 10 10 10 10 10 60
' (12) (12) (12) (12) (12) (12) (72)
'Number désired N=180
Number récruited after increase per cell for dropouts (216)

i
Thei chosen sample size will result In sufficient power to detect the differences in
\

proportions between groups shown in the shaded region of Table 6.

RRC Review

|
|
| 16

Jan 4, 1994

H




‘l
i

Table 6.} Number of infants required per treatment group to detect a specified difference in
proportic‘;ns between two groups®

Proportion in placebo group

.20 25 .30 35 40 45 .50 .55 .60

.10 200 101
268 135
I 15 906 251
| 1212 336
Proporiion in .20 1094
B-carotlene or 1464
retinol; group Py '
i
| 1)
‘ 35

*Upper fil'!gurc power=80 % power

Lower figure power=90 % power

Two-sided significance test with a=0.05
|

The folloiving formula was used for these calculations®
n = (z,+2,)2p(1-p) P1 = proportion in intervention group

T P, = proportion in placebo group

‘: (Pi-py)° p = average proportion

|

DATA MANAGEMENT

i

[t}

D:l_ta in this study will come from several sources 1) primary data collected directly
from study participants 2) laboratory results from the analysis of blood and breastmilk
samples ahd 3) MCH-FP records. The software program dSurvey (Helkorn Pty 1td, Pearce
Act, Australia) will be used to manage data entry and cleaning and to document the data
collection!process. Primary data collected from study participants and laboratory results will
be directly entered into the study database using dSurvey. Data abstracted from MCH-FpP
records will be incorporated into the study database. Completed data entry forms, laboratory

results and database diskettes wiil be stored in a locked cabinet either in the field station in
Matlab oriin Dhaka.
In

i
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DATA ANALYSIS
|
,? Statistical analyses will be carcied out using the Statistical Analysis System (SAS

Institute, Cary, NC) program on either a personal or mainframe computer. The general data
analyg;is plan is as follows:

f
|

Desctiption of the baseline characteristics of the study population
*  Examine the distribution of baseline characteristics of all participants initially eligible for
the study (some background wili be available on all individuals from MCH-FP records)

*  Compare the characteristics of those who enrolled in the study with those who refused 1o
pzltarticipate

*  Examine baseline comparability between treatment groups

*  Compare the distribution of baseline characteristics between participants who completed
t}?:e study vs. those who dropped out or were lost to follow up

*

Look for differential dropout by treatment group or follow up schedule

i , . .
Comparison of infant and maternal vitamin A status between treatment groups

*  Compare the vitamin A status of mothers and infants within and between groups across
time using the following variables
|

- infant serum retinol levels at 6 months
| - infant serum f-carotene levels at 6 months
- maternal serum retinol levels at 0, 3, 6 and 9 months '
¥ - maternal serum B-carotene levels at 0, 3, 6 and 9 months
I - maternal CIC results at 0, 3, 6 and 9 months
- maternal MRDR results at 0, 3, 6 and 9 months

|
"

I
Differénces in serum retinol levels will be examined using means and proportions. Since

£ . . . .
standards for serum B-carotene levels do not exist, the data will be examined for differences
' | ’ . . .
in means. CIC and MRDR test results will be classified as normal or abnormal according to

standn'l[rd definitions. The data for CIC and MRDR wil] be examined for differences in
propofilions.

|

iy L -
Comparison of indicators of vitamin A stalus
*

Ex;amine the correlation between CIC, MRDR and serum retino) values for individual
wamen in the study

*  Calculate the sensitivity, specificity, positive and negative predictive value of CIC and

MRDR for assessing poor vitamin A status (using serum retinol levels as the gold
standard) '

I
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!
Comparison of breastmilk quality between treatment groups
* II Compare breastmilk quality within and between groups across time using the following
| variables:
l, - volume of samples collected
? - per cent fat in the samples collected
- retinol level/gram fat
[ - B-carotene level/gram fat
The data will be examined for differences in means.
|
Consideration of potentially confounding factors
If the treatment groups are not comparable with regard to baseline characteristics or
other factors measured during the course of the study, for example dietary intake of vitamin
A,;!lhose differences may influence the outcome measures and confound the results.
Stratification and multiple logistic regression will be used to control for the effects of
confounding variables.

|
LIMITATIONS

“ When interpreting the results of this study, several limitations related to the design
should be kept in mind. One major assumption is the validity of using B-carotene
suéplementatjon as a proxy for f-carotene intake from dietary sources. It is unknown how
closely the supplement will approximate B-carotenc intake from foods. The dosage
(eq'uiva]ent of 1 US RDA for factating women) and timing of delivery (daily) of the B-
carotene supplements were chosen based on our current understanding of B-carotene
metabolism and will probably represent the maximum effect that could be achieved by a
dietary intervention.

Due to logistic constraints, it will be impossible to assure complete compliance with
the supplementation regime. However, the first dose will be taken under the supervision of
project staff, which will ensure that all women in the retinol group receive the proper dose.
Compliance with the supplementation regime will be estimated through spot checks by field
staff during routine visits and by counting the capsules remaining in supplementation packets
as Iilhey are exchanged for new packets. The amount of B-carotene consumed by study
patticipants will be estimated from compliance figures and utilized during data analysis.

I The generalizability of the findings from this study will depend on the extent to which
study paticipants are representative of women in other parts of Bangladesh, South Asia or the
reniaining developing world. While the magnitude of the effect that may result from retinol

anci'r -carotene supplementation may differ in other settings, the direction of the effect is
expected to be the same.

f
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Flow Chart of Activities

|
Y
P

Months of Study

. Activities 1993 1994 . 1995 1996
S OND JFMAMJIJAS OND JFMAMJJITASOND JFMAMJ

Protocol development X XXX X
ICDDR,B approval process X XXX X X
JHU approval process X
Forms development and pretesting X XX XX
Field staff recruitment and training X X
Enrollment X X
Follow-up XX XXX XXX X XX

Data entry and cleaning

XX XX XXXX

XX XXXX

Biochemical analyses

XX XXX

XXX XX

Data analysis/report writing

XXX XXX

XXX XXX
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U BETI Specific Tasks for each Investigator

Pri';ncipal Investigator: - Develop and finalize protocol
Amy Rice - Develop and finalize questionnaires
i - Select field and laboratory staff
{ - Assist with training of field and laboratory staff
! - Assist with supervision of Matlab field staff and
Matlab and Dhaka laboratory staff
- Data analysis and interpretation, writing of
findings and recommendations

'
!

Co-Investigator: - Assist with finalization of protoco! and

Dri Andres de Francisco questionairres

- Assist with selection of field and laboratory staff

- Assist with supervision of Dhaka laboratory staff

- Assist with data analysis and interpretation,
writing of findings and recommendations

Co:lInvestigator: - Assist with selection of field and laboratory staff
Jyotsnamoy Chakraborty - Assist with supervision of Matlab field staff
; ' ' - Assist with the coordination of all logistical tasks
in Matlab
| - Assist with data analysis and interpretation,
' writing of findings and recommendations

I
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g ' ' EXUinIT (B)
N .. BUDGET
|| o
b RETIBETA STUDY " AUg. 93
|
BUDGET
J (i ust)
1] ‘
[
3100 LOCAL SALARIES
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HAMAGER W, ¢, noe 1 1 {100 1100
HEDICAL OFFICER  NOB 1 - 800 7200
TECHNICIAK DHAKA S8 1 12 $00 6000
FIELD RES,|OFF G55 1 400 1400
SHA | 654 3 36 400 14400
DATA MAMAG. OFF %4 1 ! " 400 L00 - Cy
DATA ENTRY' CLERK @33 { 12 300 1400 '
RES. AS$1. MATLAD o053 1 12 100 - 3600 : ;
CLINTC ATTENDANT oW 1 12 50 600 : :
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I ‘ . '
: sUBTOTAL £5300
3200 INTERNATTONAL STAFF :
. 1
i
NCH-FP PHYSICIAN  P§ 1 1 7060 7040
f .
" , SUBTOTAL 70640
3700 SUPPLIES AND DRUGS
[
CODE ITEM AMOUNT
3701 DRugs 500
3703 HOEPITAL LAD s00
3208 ———tAB--CUPPL-IEY- ‘ S
' b Mg CLEANING SUPPL|ES 100
; 314,  OFFICE suppLies I00
| 3715 TOOD AHD REFRESHMEHT CLIENTS 000
{ SUBTOTAL Le00
I
1000 OTHER COSTS
RRINTING AND PUBLICAToNS 1500
LoDatHa 500
: ~ SUBTOTAL 2000
*LA00 INTEROEPARTAMENTAL $ERVICES
. 4802 TRANSPORT® DHAXA-MAFAAE 200
; 1803 TRANSPORT HATLAG 100
| LB0Y WATER TRANSPORT MATLAR 5000
Hap? COMMUNTCAT Lon 1300
I

suntoray 7000 SRR
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I
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Jus%ification:

!

|

losole

ot . ]
| -/SLLO.JM_U(J., oy o
¢

This subcontract budget between ICDDR,B and JHU was drawn up to support
the local field activities involved in conducting this study,

A number of

items neccessary for conducting this study are provided for in the cooperative
agreement which JHU has with USAID for the support of this study, rather than

in this subcontract.
laboratory equipment and supplies.
|

These items include the cost of study capsules,



: : : b

! cod : g0 e ﬁ. ci' i.ﬂ
Most of the experiences so fat with large dose Vltamgp'ﬁ, ﬂéphyl .xlq
programme have involved petiodi¢ distribution of high do%!“ﬂ 1 :ijn'enliiE ab
directed towards prevention of clinical eye signs. This 1§ a riet attédimepl to Hnd
out if supplement of B-carotene capsule as a proxy for dietary Vitamin A
supplement can also improve the Vitamin A status of the imothers and their
bre:iist fed infants. T believe preventing programmes with the objective of
char}[ging diets including (1) availability of Vitamin A rich foods through
horticultur interventions (I1) intervention programmes through control of
infection and malnutrition and (111) improvement of incomie generating
activities to enable the mothers to increase thejr purchasing power would
possibly be the future strategies for decreasing childhood blindness 4nd other
moribidity in most of the third world countries.
| _

Theistudy proposed, is a very important one, though 1 think jt will give us a

limiﬁed answer in terms of the long term benifits 1o the children beyond the age

.of 9. months when they will not be protected anymore by mothier's milk.
Specially, as it is well known that q sighificantly large number 6F children
bemieen ages 1-5 years suffer from eye diseases due 1o Vitamin A deficiency,
diarthoea and respiratory tract infection. Therefore, attempt should be taken
also|to find out if this has got any long term effect in terms of reducing
morbidity and mortality after this 9-months period. Otherwise, agaii it will be
onlyjan interim measure and no long term solution will be achieved.

|
Since the conversion of B-carotene to vitamin A is not clearly kiown, 1 think it
would not be a waste to do a small pilot study on a group of mottiers to find out
if se:rum and breast milk vitamin A levels are comparable betweer the two
groups receiving B-carotene and high potency capsule.

i -

Finally I would recommend this aﬁplica(ion because, the information generated
from this research would be helpful for formulation of g national programme for
improvement of nutritional status of the children of Bangladesh,

I
|
i
(

cer - Ms Amy Rice



/ I Review 2

| In general, the study is carefully designed, well-controlied and if conducted -according
to plan will serve the objectives and show scientific merit. The study will provide important data
to bc used for planning effective vitamin A intervention programs. There are a few minor
pomls of comments and suggestions for investigators’ consideration:

[
! 1. The proposal did not specify the reason why enrolled mothers are not matched to
assure comparability of key baseline characteristics (age, parity, nutritional status, socioeconomic
status etc) prior to assignment to treatment groups. My understanding is that the population

are’ quite uniform or will be screened to be so.
(R

* 2. The investigalors admit that dietary vitamin A intake is likely to a be a confounder
for the results (page 23) and seasonal variation is known. If so, why not consider collect d:etary .
dala at least once per season and if feasible, try 24- hour recall plus weighing method in a
subsample population.  Although this is not the main focus of the study, it may help to explain
up to a certain extent the outcome especially the so-called “placebo effect”.

% 3. If infant’s blood collection is done by fingerprick, caution must be taken for
interstitial fluid contamination.

cC = Amy Rica
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. Response to Reviewers' Comments
Review 1
!

;

Comment: The reviewer suggests that the cohort of children be followed for longer than the

nine_month study period to examine any effects supplementation has on longterm morbidity
and/or mortality.

Response: The sample size for this study (216 infants-divided between three groups) was
chosen to detect differences in biochemical measures between groups, not differences in
morlﬁidity or mortality. While information on morbidity and morality among this cohort
could be abstracted from MCH-FP records past the nine month follow-up period of this study,
the resulting data would have very limited power to examine any differences. For this study
morléidity and mortality data will only be collected for descriptive purposes during the nine
month follow-up period.

|

Comiment: The reviewer suggests that a pilot study be done to determine whether serum and
breastmilk vitamin A levels are comparable between the two groups receiving B-carotene and
the high potency retinol capsule.

»

Response: This is planned as part of the baseline assessment. Breastmilk samples will be
collected from all women at baseline and analysed for their retinol and B-carotene content.
Blood samples will be collected from half of (he women (36) in each group at baseline and
analﬁzed for retinol and B-carotene content. This data will be sufficient to establish group
comparability at baseline,

[

i

Review 2

i . .
The responses are numbered according to the reviewer's comments. ’

1. An explanation has been incorporated into the protocol. The population is reasonably
hom'c:)genous and considering that the randomization sheme is already complex, any marginal
benefits that would be obtained by matching the study participants on baseline characteristics
would be outweighed by the togistical, difficulties involved in attmepting to do so.

|
2. A 24 hour recall interview will be conducted with each woman four times throughout the
study, at baseline, three, six and nine months. This will be sufficient to establish group

comparability during the study period and describe the dietary patterns in the population.

3. Infant's blood collection will be done by heelprick and care will be taken to avoid

. e . . .
interstitial fluid contamination.
|
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" Informed Consent Statment
I RETIBETA Study

i Thisis a special health project being carried out by MCH-FP and Johns Hopkins

Uni‘?fersity in the United States. This project has been approved by the Cholera Hospital
(ICDDR,B).
|

The purpose of this project is to see whether giving you special vitamin capsules will
helﬁ you and your baby. We know that some of the things you eat go into your breastmilk.
If we give you vitamins, they may go into your breastmilk and your baby will drink them.
The; Cholera Hospital (ICDDR,B) will use the results of this study to help decide if these
kinds of vitamins should be given to women in Matlab and other parts of Bangladesh to help
thelfx and their babies. You are being asked to participate in this study because you live in
the MCH-FP intervention area and have recently had a baby.

If you decide to participate, the MCH-FP community health workers will provide you
with vitamin capsules for you to take every day for the next nine months. We will also ask

youjiand your baby to come to the Matlab Cholera Hospital for a special health exam visit
four;times in the next year.
)

During your visits, the following things will happen:

L The doctor will exam and treat you for any probiems you may have.
i: 2. Your height and weight and arm circumference will be measured.
‘| .
3. The doctor will examine your eyes to determine how healthy they are. For this

1
! exam the doctor will momentarily touch a special piece of paper to the surface

of your eye. By looking at this paper under a microscope we can learn about
the health of your eyes.

Io4, A female clinic worker will collect 2 sample of your breastmilk. We will send
\ it to the laboratory in Dhaka to see how nutritious it is.

5. A clinic worker will ask you questions about the foods you eat.

1 6. During two of your four visits, the doctor will give you another vitamin

i capsule and after several hours he will collect a small blood sample (o see if

‘I the vitamins made your blood more healthy. The blood will be collected from
r _ your arm. The total volume of blood collected at one time will be about 3 cc.
I

|

|

|

|



Tf_i'e steps. in your baby's exam will be:

! 1. Your baby will be examined and treated for any problems it may have.

! 2. The length and weight of your baby will be measured.

I

: 2. A clinic worker will ask about the foods your baby eats.

| 4. When your baby is six months old, a small bloéd sample will be taken from

i the heel. The blood will be examined at a laboratory in Dhaka to see how
healthy it is.

i For each of the four visits, we will provide transportation for you and your baby to
cofne to the Matlab clinic. You will also receive tea and lunch during your visits.
I
Your participation in this study is voluntary and you may withdraw at any time. If
you choose not to participate, you will continue to receive MCH-FP services as you always

ha_‘:/e. If you have any questions about this project, you can ask your local community health

worker or contact Dr. Andres de Francisco or Amy Rice at the Matlab clinic.
A

I
i
‘i
i

i After hearing this explanation of the RETIBETA project, 1 agree to voluntarily
patticipate. I understand that | may withdraw at any time without any penalty.

i

, 1994

Mgdther's left thumbprint Day/Month

Mother's name
)
I
|
1
I
i

Witness' name




RETIBETA
BASELINE

BASELINE QUESTIONNAIRE
: (for the mother)

RETIBETA ID; Date:

Mother:i's name: Father's name:
|

MClD:ji Village:

MHID:Q | Bari:

Baby's;name:

I
Baby's date ‘of birth;

Baby's:sex: M F

I
Pregnancy events:

Any special difficulties?
|
i nightblindness in preg?

1

I'nightiblindness in previous pregnancies?
|

-

Events isurrounqinq birth:

Where'_.l?
!
Who atl'tended?

Any special difficulties?
|
!
Infant feeding practices:
i
When did you start breastfeeding?

Isame day
|next day...

Did you feed the child colostrum?

What other liquids or foods have you given the child since bith?
I

page /1



“u

RETIBETA
FORM DIO

I
i

24 Hour Recall Interview

(with mother)

]

RETIBETA ID

Date
! .
1. Pid any special event happen yesterday? Yes [ ] 1
q No [ ] 2 --> Go to 4.0
I
i
2. Which event or events? Guests [ 11
! Fasting { ) 2
Marriage { ] 3
Other [ ] 4
I -
3. bid this alter your diet? Yes [ ] 1
‘ ) No [ ] 2
i
4. Other than the RETIBETA study capsules, Yes [ ] 1
did you take any type of vitamin pill or capsule? No [ ] 2 --> Go to
H Food List
S.Ihhat type of capsule?
|
E
|
Food List
I
*ime/ Method of Described Amount Food
Activity Food item Preparation Amount (g) Code

page 1/2



RETIBETA ID Number [

— ]

il
Time/

Activity Food item

Method of
Preparation

Described
Amount

Amount

{9}

Faod
Code

Interviewer [
Reviewer [
Data Entry [
I

Date: / /
Date: _  / /
bate:  / /

page 2/2



. RETIBETA
‘ ) FORM SIO
[ .

" INFANT SUPPLEMENTAL FEEDING QUESTIONAIRRE

Mother's name: RETIBETA ID:

Baby!s name: Date:

Babyfs birthdate:

_._—_-.._-._...____._.___....__......_._...___.....__.__.__......__....._.__.....___.__........_._.___....__._.___.-....__........_._._.__

1.0 Has your baby been sick during the past week? ‘
| :

[ ] yes

[ I no --> go to 3.0

|
2.0 Has your baby eaten normally during the past week?

[ ] y’L-:-s
[ np

I

j
3.0 Has your baby eaten or drank anything other than breastmilk during the
past Wweek?

I
[ ] YLS
{ ] no --> stop

Please check all the
|

Liquids:

|

foods that your baby has eaten during the past week.

ITEM none 1-3 4-6 1 2 3 4+ vol

_ wk wk day day day day tep.
——————
water __T

!
sugar water

.
rice water

tea .

B
other

)

| page 1/2



Porridges:

i ITEM none 1-3 4-6 1 2 3 44+ vol
@ wk wk day day day day tsp.
!i
]
hé
other N
)
Fruits:
I
i ITEM none 1-3 4-6 1 2 3 4+ vol
l wk wk day day day day tsp.
___‘?__T—-—_‘—__—_- ——"‘**__*_‘_—"“‘_T—_“__“F_‘f_“—
| 5
] ]
othe;
j
Vegetﬁbles:
— ‘
ITEM none 1-3 4-6 1 2 3 4+ vol
. wk wk - day day day day tsp.
|
othe:
etc.,.!
Vitamiﬁ

capsules/medicines

) -
1 no
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RETIBETA

i o : FORM MKO
BREASTMILK SAMPLE QUESTIONNAIRE
» .
Mother's name: RETIBETA ID:
I ‘
Baby's name; Date:
1!
BabY{s birthdate:
i
1.0 | Time at start of interview { : i

2.0 'How long has it been since you fed your baby from your left breast?
|

{1 5 2 hours :

| collect the sample from the left breast. --> go to 4.0
] € 2 hours

[ ] don!t know ‘

['1 left breast rarely used to breastfeed

3.0 |How long has it been since you fed your baby from your right breast?
: :
i

i ] > 2 hours

* Collect the sample from the right breast. _—» go to 4.0
{ i.S - 2.0 hours :
I Add 1/2 hour to the start of interview time and record { ]
g Wailt until then.
4 Collect the sample from the right breast. --» go to 4.0
[ 1 iLO - 1.5 hours
IAdd 1 hour to the start of interview time and record { : 1
i Walt until then. )
| Collect the sample from the right breast. —-»> goc to 4.0
H
[ 1 0.5 - 1.0 hour
!Add 1 1/2 hours to the start of interview time and record [ ]
Wait until then.
| Collect the sample from the right breast. -_»> go to 4.0
{ ] <0.5 hours
“Add 2 hours to the start of interview time and record [ 1
-Wait until then.
|collect the sample from the right breast. --> go to 4.0
!
[ ] don't know
Add 2 hours to the start of interview time and record [ : ]
Wait until then.
]C011ect the sample from the right breast. -_» go to 4.0
4.0 Time sample collection began [ : |

5.0 ‘$ample taken from ' right breast [ ]
[ ]

left breast

=3}
o
<

'olume of sample

mls
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RETIBETA
FORM ANT
I
: ANTHROPOMETRIC MEASUREMENTS
|
|
MotheT‘s name: RETIBETA ID:
I
Baby'ﬁ name: . Date:
|
Baby's birthdate:
|
---_—_i.l-_*_--_-__--_—__u_ _______________________________________________________
;
|
1.0 Baby's weight [ r1 kg
2.0 Baby's length [ (] cm
E!
3.0 Mother's weight [+ ] kg
‘ i
Il

[
4.0 Mother's height
E
li
I

5.0 Mofher's mid-upper arm circumference

(. . ] em
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