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ABEITRACY 3UMMARY .

TQEh 1ntestinal parasitic infestcatiing and MiorcnuToi3NC

deficiency (vitamin &) are very common in children in :che
developing <ountriss. Environmental interventions to interrupt o

intestinal parasitic diseases constitute the ultimate solution to

o

-

the problem of parasitic infestatidn-BfPihese childrem. byl -k 45

1

.the long-term objective and requires a Lot of resources. On h
octher hand dietary interventions are tihe long-term objective o
reduce micronutrient deficiency in ‘“the community. The new
knowledge of the effects of parasitic infestation on the health
(including vitamin A deficiency) of whildren and the recsnt
development of effective and safe therapy has made the strategy
of mass treatment of children attractive.
: B ]
This proposal describes a field‘trial zomparing the =ffects of
daily supplementation with R-carctene and/or _ anti-helminthic
therapy (albendazole) on the vitamin A rutriture of preschoolers.
The goal of the trial is toD establish whether one intervention is
more 2ffective than the other, or whether a3 comblination of these
interventions is required to improve ‘the vitamin A and overall

nutritional status of preschool children.

The results that will be obtained from this studv will provide
usetul information to healtﬁ and nutritional programme planners
with respect to the potential benefits from improved dietary
intake of wvitamin A ( R-carotene) andfor deworming. Considering
the magnitude of the problem, the project finding will be of

gr2at importanca 1in designing stratemies for action orientec

jnterventiqn'in_Banglaﬁesh_aauwelllag_im other develaoping,

countries where both vitamin a  deficisncy and intestinal

parasitic infections are common.

-



The maijor objective of the =tuay i= LD 2xamine hEe s8Ppa " En€  and
combined impacts of low-dose a~carotens supplementation andgd anmti-
helminthic therapy on the vitamin & status and phvsical giroweh of

préschool children in Bangladesh.
T ) ) N

rr——

—— .y . . - oo . .

11. BACKGROUND
Importance of Micronutrient to Child Survival

The imporﬁance of micronutrients for ensuring the health.
development and survival of infants and children is increasingivy
being recognized. Randomized controlled trials in several coun-
tries have provided asvidence that deficiencies of witamin & have
serious and 1life threatening conseguences 192’3. It is now
recognized that removing vitamin A deficiency as a public health

problem can improve growth, and child morbidity and mortality
1,2,3.4.,5

Improving the health and wellbeing of children is a priority of
the public health policy of many countries. Thus, comkbating
vitamin A deficiency fits well within this policy. 7he following
sections describe 'En more detail the epidemiology and public
nealth importance of vitamin A deficiency 1in developing
countries, and the importance of considering the rocle that
parasitic infestation may play in diminishing the impact of

dietary 1lntervenbions.

vitamin A

Vitamin & has been shown to be an important micronutrient for

31ght, growth, reproductlion and immune function. Recent reportis

of the =2ffect of vitamin A supplementation on chiidhood mortalliy

]



have suggastaag that improving vitamin 3 woooinues shouly o al
considered as & <hild survival strategy. Manv 2nildren in ors
Jevaeloping world start litTe in 3 orecaricuws Acritional stace ara

because of poverty-related factors such as poor hyvgiens. poar

b

N

diets and high morbidity loads, these children remain at risk

general and mlcronutrlent spec1f1c malnutrltlon

- -

e T - - — — = A -

Multiple Factors atfect wvitamin A status in the individual: guwc
of the most important are availability of dietary sources ang
adequacy of 1intake and absorption. Populations at risk of
developing xercpbthalmia, clinical viﬁémin A deficiéncy, appear
to receive most, if not all, of their wvitamin A& from carctene-
rich fruits and vegetables. Such foods tend to be seasonal.
necessitating intake at many times the normal daily reguirement
in order to ensure that there are‘adequate liver.stores which are
needed to cover those periods when availability and conrsumption
are low. Because their diets lack sufficient'Qitamin A andiof
there is impaired absorption, one million preschool age childran
worldwide develop severe eye disease (xerophthalmia) each ve=ar.
O0f those children who develop corneal disease. as many as 85% mav
die 135,

Surveys have been conducted in many countries that p.-ovide
information. on the extent of the problem of vitamin A deficiency.
Xerophthalmia is often assocliated with rice based diets in asia.
Investigators from several Asian countries have reported resulis
of surveys that indicate that v1ham1n A deflﬁlenry is a problam
in all parts of their countrlﬁs. Thesa countrles include
Indonesia, the Philippines, India, Bangladest. MNepal and Thaliand

€.7.8,9, lO.ll_ The body ot bv1dence Sugonst*‘that oeyonc t' oS

o

with rank yerophthalmla chlldren Wlth a Taub- Lllnlcal state o7
wvitamin A nutriture may also benefit From wvwitamilin &

intarventions.



Oigatary Incarvaentions

varigus strateqiss nave been implemanted o 2UITICALE L LIAMIN e
and iron deficiencies world wide. 1nciuding tablet or capsule
supplementation, food fortification, and education £o promoLe

consumption af micronutrient ﬁich foods. Most of the wpublic

~—mealth effbrt£=sﬁévé—-ﬁocu@eé_gam:;bhﬁ;fiiﬁs;;jﬁyo»‘$Lra;§§£95_:1ILE
third means of intervention 1s neither guick, nor simple, but
represeﬁts a sustainable public -health measure for makling lasting
improvements on the vitamin A nutriture of all mempears of
society. Foods that are promoted are those that would help meet
nutritional reguirements and that are both readily available and
culturally accepﬁabla. For wvitamin A, these f{foods tvypically
contain- vitamin A in the form of a-carotene., yellow and orange
fruits and\vegetables and-dark qgreen lzafy vegetabléé. Target
groups include wregnant and lactating women.‘preschool children,
and sick children. A recent study has shown that purs beta
carotene supplementaion are much mores effectve than diet (i.e..

green 1ieafy wvegetables, stir fried)} 1in improving the wiatmin &
12

status of pregnant women
!

Parasitic Infection in Micronutrient Malnutrition

The effectiveness of such programs to improve vitamin & nutriturs
ia threatened, howaver, in areas where intestinal parasites are
comman. Intestimal parasites. particularly round worms
{(Nematoda), impair absorption of many nutrieants, imncluding:
vitamin &, and thus may rander improvements 1n distcary intakes o7
.vipamin.ﬁ.ipeffsctive..Further, it may we Lrue that populaticns
suffer frbm subh deficiéncies solaliy becaﬁse o% decreésed.ébsorpm
tion of a micronutri=nt adequate diet due Lo intestinal para-
sites; this problem has not been adeguately addressed in the

literature.

191}
A



re a4 common DUt otten sil=nt’ pirobLlem

W

intestinal parasitss
the developing world. The orevalenca oFf ascariasis 10 wha
cropical world is estimated tc exceed 350% with childran netweer
the ages of 3 and 8 having the hlghest point prevalsince. In
regions axperiencing a distinct wet and dry ssason, ascariasis is
transmitted more readily during and Just a¥ter the rains.
'"Aﬂéiﬁ?ectiorhmﬁftéﬁz;succeégﬁnif;aceagmaﬁt-~i§74vepy..ﬁommump.aﬁc

children experience more sympioms than adults L3 In Bangladssit

variocus studies suggest that 920 - 25%% of children aged & -10
years had at least one parasite. Tﬁe prevalence of Ascaris
lumbricoides, Frichuris Erichiura and Ankyvlostoma cuodenails
were90-95%, S50-60% and 6&-17% respectively in rural school aged-
children 1%. Intensity of A. lumbricoides infebtion.is at its

peak in children aged between 4-15 years and rises rapidly in the

2-4 years age group 15

The impact of intestinal parasites on the nutritional sStatus of
children has been shown to be significamnt. There are several
reports suggesting that children wiﬁh‘various intestinal para-
sites, paFticularly Ascarilis sp., have an impaired absorption o7
protein and fat 16,17,18,19 Some reasearchers have fTound &

relationship between indicators of micronutrient deficiency anag

infestation with Ascaris lumbriceoides . Hematgcrit. hemoglobin.
1 .

plasma vitamin A and plasma carotenoid were signiflcantly lower

among infected children aged 3-6 years'in Panama 29. children in

India who were infested with Ascaris lumbricolges had signifi-
cantly impaired ébsorption of retinol compared to normal controls '
2l though a subseguent study by one of the authors failed to show

. ; . .. . o - ;
that deworming was usetul in ralsing serum retlnolz‘. In 13 out

of 14 adult =tudy :ub.ecta with ascaria 15<uv1tam1n A absorptior
improved significantly atfter dewormlng, the authorz sugdested

; . . . "l ‘
deworming as one means of improving vitamin & status “5. Lastly.

school aged Kenvan children grew better as assessed by 3everal
24

anthropometric measures when . treated with anti-helminthic
Importantly. this positive effact of deworming @wn nutritional

status was observed even though the.objsctive of the anti-



. =}

neiminthic treatment was not that treac2a -0 L5 2t woulia o=

‘marasite free’ during the courss of the study.

12 .RATIONALE

LV{Eéﬁin“h”deffcieﬁbywiéwaﬁlémocﬁrgéﬁ;pdb&ig-Eéal;hfﬂrublem:and

eradication of this deficiency will do much to promote the healtn
and well-peing of those aftflicted. Although not =impls and
straight forward, dietary interventions are the only means o7
introducing long term dietary changes-in commnunities that will
remove such deficilencies as public health problems and prevent
their recccurrence. Parasitic infestation, particularly of hel-
minths, may prevent.improvements 4in dietaqy intake of vitamin &
from shqwing the expected impact. Thus, program planners may need
to consider deworming as a necessary component of dietary inter-—
vention strategies. Deworming itself, however might be seen as a
logistically‘simple and fTrequently neaded; but relatively inex-
pensive intervention for improving vitamin A nutriture. Marginal
‘benefits of deworming, such as iImproved macronutrient absorption
and improved growth and deveiopment must also be consideresd.
Before embarking on one. set of strategies for improving vitamin =
nutriturs, itr would seem reasonable to determine the rz=lative
impacts on micronutrient status of deworming and improving dis-
tary intake among children who have & marginally adequate dist
with respect to wvitamin A. At least one raport from a study 1in
Indonesia has shown that a such a combined distary and deworming

intervention can improve vitamin A status 25-

This‘prooosal des;ribes a Fie;d trial cgmoérinq‘the gffectsipf
daiiy supplementatidﬁ with Bﬂcarotene.énd/or onea Eime anitl -
helminthic therapy f{albendazole) on the vitamin & nutribturs of
praeschoolers. The goal of the Etrial is to =2stablish whether ans
intervention is more =27ffective than the other ., or whether a
combination of these interventions is requirs& Lo improve DhE

vitamin A and overall nutriticnal status of prz2school childra2n.

~J
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Hypotheses

a) ‘Deworﬁing with albendazole will a) increase growth {ralative

ta. controls) as measured by a difference in the change in weight.

" TTheight and“MUAC“QQEr*iheéiﬁteF@ér;oﬁ;zﬁé;mxiaiiJan;Q}'ingneaSE_

sarum retinol and serum fi-carotene levels.

b} A dose of B-carotene, equivalent to one RDA for vitamin A, on

a daily basis will improve serum retinol and f3i-carotene isvels.

¢) Deworming and daily R-carotene in combination will improve
growth, serum retinol and f-carotene levels more than either

-intervention individually.

A. STUDY DESIGN

The study will be a double-masked, placebo controlled, clinical
S trail @ith four treatment groups as outlined i1n the table in page
10. Children will be individually randomized into one of Tour
groups during a baseline assessment of health, nutrition,
demographic and socioceconcmic féctqrs_ The treatment groups will
be- Group 1, albendazole and' dail§ i-carotene supplementation,
Group 2, albandazole and daily placebb, Group 3, placebo‘ and
daily R-carotene supplementation, and Group 4, placebo and daily

placebo.

‘H_?hgﬂﬁoqpsﬁqf_this study will_be_opﬁbelminths‘pamgly‘ﬁséaris
fumbricolides and Trichiuris trichiura beaéuse these two helminths
are very common Ln Bangladeshi c¢hildren. Fascal =299 counts of 4.
lumbricoides and 7. trichiura will be used as an indicator of
intensity of infection (worm burden) and a mean of three eag
counts over a period oF a few days will b= used\?or this

purpose. Faecal egg counts of worms will be =xpressed as egg per



1

and heavily infastad with shose helmintins. Thildrzan Wit ncaerats
to heavy infsstations will be selected into the study ana will oe

i
allocatad randomly inte ane oT the tour firzatmeant Jroups.

The albendazole will be a one-time dose of 400 mg; the placsbo
will be tablets of similar shape and color. Subjects in the

.. ..ptacebo group will- receive albsndazole:.at the snd_of the trial.

The f-carotene intervention will be a capsule containing 3-caro-
tene, approximately one RCA for preschool children 1in retinol
equivalents. The placebo will be a similar capsuls given daily.

Qutcome measures wWill include serum levels of retinocl and -
.carotene, and quantitative assessment of stool for intestinal
parasites. Additionally, anthropometry}.including length or
height, and weight,'will be performed at baseline and at six. and
twelve months to assess.growth. A1l children will.receiQB
albandazole and vitamin A& at the close of the study, after twelve

months of surveillance.

Subjects will be preschgol children qged 2-4 years because they
are at the greatest risk for both nutritional deficiencies and
for intestinal parasitic infestations. Moreover. the age range
represents one of the fastest growth periods making anthropomet-

ric monitoring more likely to yield important differences among

the four groups.



| Anti-helminthic | R-carotene

J

{

l |
| | Treatment | Supplementation |
~wf:ﬁﬁbup 1 - - |-Albendazole ———- ;}::bai&y;ﬁﬁbanotenémtabs; —}fu
| ' ' |

!
| Group 2 | Albendazole | Placebo |
| . _ |
| Group 3 | Placebo [ Daily B-carotene tabs i
I < !
| Group 4 | Placebo | Placebo |
\ !

Sample Size
-The following formula i1s usad fTor sample size estimation:

(a + B)% (0,2 +0,2)

n -
(“l _“2)2
whers a =2 0.95 (two sided), 1-B = 0.920, and taken Trom Indonasian
trial of Jalal et ‘al.?>, o, =1.28, 0, = 1.34, u, = 22.58. and u,

= 24.51. This gives a sample size of 10 per group or 40 total. If
the total sample size 1is 1ncreased by 25% for design effect and
hongu‘assumes.'tbat,'thera mavy. ke 10%. attrition, the total samole.
size esitlimation becomes 14 per group or 56 total. If the sample
sizre were Lo driven by'the h?pothesis related to growth and a
difference of 30% is _hecesséry fqr public health importance,
there would be a large ‘number oFf subijects requirsd. leiné' cthe
Séme a and B, and assuming a coefficient of wvariation fFor growth

of 40% 1n this age group. then a sample size of 37 per groud 13

10 I8
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required. Similar inflations for aesign 277201 aAnd  atiriti,

i

resulr in a total sample size of 204, or 51 per group. Thus.

fo]
o]

we enroll 204 subjects, we will have the power to ta&st 3

hypotheases.

L]

. —— - ;-

Irnclusion criferrd ' ‘ —

Subkjects will be préschool children (aged 2-4 vyears) because theaey
are at the greatest risk for both nutritional deficiencles and
for intestinal parasitic infestations. Moreover, this age range
represents one of the fastest growth periods making
anthropometric monitoring more likely to vield important
differences among the Tour groups. dnly children wilth
dEmonsfrated.moderate to heavy A. . lumbricoides and . Etrichura
infections will be included in the study. Parental consent will

be obtained at baseline.

Exclusion criteria

Subjacts with c;inically apparent and significant vitamin A
deficiency and/or severse malnutrifion Wwitl be referred to the
local health care unit for vitamin A supplements and axcluded
from the trail. Additionally, subjects who are currently being
treated with sither vitamin & or anti-helminthic medication will

)

be =xcluded.

. LThe study populatbion.

The study population will consist of children of both sex aqgqad 2-
4 years, living in Mirpur., a suburb of Dhaka, Bangladesnh whers
orevalence of A. lumbricoldes and 7. trichiura is very high. The
study area_is well connected with the. ICDDR,B with a populacion

of fifty thousand or more.

11



3 . METHODS
HMistary and Physical examination

A list of all children with the above age range will be obrepared

from thae area. After informed consent 1s taken Trom the head of

”the*ﬁouseholdél;theumbthéhﬁiat:ghésejbhflﬁfen\willUbé interviswec

at their houses by trained Health Assistants, using 2
standardized and pretested guestionaree regarding the children’s
past illness. Detaliled physical examination will be conducted by

a madical officer after the interview.

Anthropometry

History and physical examination will be followed by

Anﬁhropometric measuremants:

- Stature (accurate to the nearest O.lecm), using a locally

constructed stadiometer.

- Weight (accurate to the. nearest 0.1 Kg)}, using a high cuality

scale.

- Mid-upper-arm circumference ( accurate to the nearest 0.lcm),

using a flexible and non-stretchable tape.

Methods of téking weight and height and their standardization
.wlll be followed as descrlbed by the NHO‘ZS. Anthropometrv will
be per.ormed by well tralned and experlencéd MHealth ﬁ331=tant; 1ﬁl
the presence of a physician and an average of threse measurements

will be considered as the observed value.

£y

12



Sereening for helminthic infeciions

3

I - H
0Tl

1

Stool samples will be collected in & wicge-mouthesd 3iazoi
for microscoplcal examination. Stool samples will be axamined oy

microscopy using a wet smear and by a modification of the formol

ether sedimentation technigue 27 Briefly, about 1-2 g 27 the

fdeces will be fixed in a weighed bottle containing 10 ml of 10%

v/V formalin in saline and then weighed ag3in 0 an scedraty—of— -
0.1 é in order to determine the weight of Taeces in thes Tormel
saline. Using a swab stick faecal sample will b= broken 1inno
pieces and then will be mixed throughly on a vortex mixer after
that sample will be filtered according to established method in
our laboratory. After completing necessary treatment of the stool
samples, Tfinally stool szamples will be treated with =sther and
then stool samples will be centrifuged at 3,000 rpm for 3-5% min.
After decanting carefully the debris. using a clean Pasteur
pippette a few drops of normal saline will be added to the
sadiment obtained after centrifugation and the total numbers of
drops (TD) remaining in the tube will be counted. 0One o}‘ Lo
drops from the tube (sample drop) will be taken onte a clean
glass slide Tor microscopic examination. The whole slide will be
examined carefully at a magnifi&ation of % 100 and the number 2T
helminth eggs (HE) will be counted for each species (A.
lumbricoidges and 7. trichiura) with the help of a hand taliy
counting chamber. Helminths aggs will be expressed in eggs per
gram faeces, and the presenée of only infertile Ascaris =2g9gs will
also-be noted. The calculation of helminth =ggs per gram ofT

‘faeces will be done using the following formula:

© Eggs-per-gram (epg)E -m-smemmseeam
Wt. of stool

Where, TD = Total drops in the tube

“
o
il

Sample drops axamined

xI
m
I

Number of helminth =ggs



Siochemical melthods

Blood { 1ml) will be collected by venipunctur=. 3erum wiil D

3

0
—

separated and stored at.~7OOC until analysis. Both serum -

n

agin
and fi-carotene will be measured using HRLC following the method
by DeRuytu et al 28 and Handleman et a129.

Data analvysis

Analysis of the data obtained in this situdy will require the ussa
of -several statistical methods and procedures. Initially,
univariate analyses will be performed on a wvariety of study
variables to determine the comparability of the four treatment
groups; Recalling that we will utilize a factorial desian (i.e.
AB, Ab, aB, ab), where uppercase letters represent a treatment
and lower case letters represnt the placebo), it will be
important to show that the randomization process resulted in fou(
groups which are similar with respect to key baseline varlablsass
such as gender, age, anthropometric status, vitamin A status and

percent with worm infestation.

A second level of analyses would be .an application of analysis of

variances (ANOVE ) —to—determines—fer—instance—thea—mean—change in
serum retinol levels from baseliné to six months by group and
whether there is a difference between dgroups. Fisher's
probabllity of least significant difference (LSD) and/ or the
Scheffe’s f-test could t%en be applied to determine whs=re
{batween which groups) significant differences occur.The'results
from these analyses would determine whether and the gegr=e to
which. either - B-carotene suppdementation or- deworming - improved

outcomg measures, i.e growth and vitamin A status.

A third series of analyses would employ multipls regression

analyses where treatment A would be assigned the wvalus 1! and

14



placebe would 22 2, fLreatment I woulda 22 L ang =lacsebo 9.

Regressions could be run with ctwo variaables (treatment A and 31
e}

Dut nerhaps more importantly for three wvariables ( tre=atment A

r

and- B and an interaction variable A*B).

Lastly, additional TfTactors could be included in multiple

regr5551ons AS g Way’ of controll;ng’Ior,honfoundlnq variliables anu

addressing important interactions. Since our aim is to prov1de
useful information to health and nutrition program planners: with
respect to the potential benefits from improved dietry intake of
vitamin A (B-carotene) and/or deworming, this last series of
analyses will make use of the spectrum of our study population.
Controlling for several baseline variables will result in
inference which may help direct such an 1ntervent10n(s) to target

groups who mlght banafit the most.

l4. STUDY SCHEDULE

Once informed consent is .given, baseline socliodemographic and
anthropometric data will be gathered. Stool sexamination for three
time for determination of intensity of helminthic infecticn will

be carried out and onlyAmoderate to heavily infected children

will be selected. Additiocnally, serum for retinol, B-carotene
will be measured. Subjects will be given a unique study number
which will also determine the subject’'s treatment allocation
{albendazole or placebo, B-carotene or placebo). At bthe close of
the baseline evaluation, two groups of children will receive a
dose of albendazoles thrice, that is, at the begining of the study
., at 4 months and at 8 months and the aother rwo gruups placebo
ryfhé - carotene orl placebo treatments' wlll b= dally doses.
delivered to the home in packets of seven on a weekly basis. B3-
carotene or placebo treatments will begin within one week of the

albendazole/placebo treatment.



214 workers will make weskly wisits o 2ach nome 0 MCNiLor
1

e

the progress of the study. AL thiz time the figld worksars wi

dalivar packets of a-carotene or placebo.

The interval of follow up will be six months. At six and tweleve
months of observation, the study subjects will be weighed,

- ——fEddured. -and--stools_witt _be_cokiected for .parasiiological

examination. Venous blood will be collected Tor serum retinol
and beta carotene, at baseline, & months and at the end of the
study. As a subject graduates from the study s/he will receive

doses of vitamin A and albendazole.
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DETAILED BUDGET (for 18 months)

I. Local Salary

Suvaotal“

*

'Supplies,:materials and tes

I1II.1 Office supplies

I1.2 Chem1Cd12
for measurement of serum

ts:

reagents and suppllesf

r etlﬂO].

Amount 1in US Dollar

-

L = -

A —-—

,Wu,p_.__r. e e b

s

.-

.

>
FO— .

I.1 Dr. Rashidul Haguse 40% NOB. 6,866
1.2 Mr. M A Wahed 10% NOC 2,381
I.2 M.J Albert 2% P5 . 2,133
I.4 Lab. technician 100% GS-1II1I N 4,533
I.%5.Lab" attendant . _100% GS-1 o 2,000
I.5 CHW_Lﬁ)"wﬂwﬁ s THO00% - e e=16,000: T

) Addedoverhead (7% of. direct cost)

. Total costs. “ R »

and beta’ carctene . . 7,500
Chemlcai ,reagents ‘and supplies forﬂ :
p1r151tologlca1 examination

1.3

I1T.4 Albehdazole and placebo
IT.5 B-carotene and placebo

Sub-Total

Other contractual Services:
Repair Maintainance -, ;
Telephone/Fax/Postal "
Photocopying ‘and mimeography T
Data entry . o :

ITI.
III:1
I111.2
I1T.3
I1E.4

_Sub-Total _
=Y : — : —
e : P Co

IV. —Traveél

Iv.i. Local Travel
iv.2. International Travel ° )
- ‘ o i .
Sub-Total i . ‘
Y. Patient care costs v

Remunelatlon to the study SUbJ&Ct5;“
anc other care!

Total Operat;ng Cost

“

f
I
. . s

.18 :
. - 030788

1 . Tk
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International centre for Diarrhoeal Disesase Research, Bangladesn

CONSENT FORM

.

Prgjgét:'?ield trial of beta carotene and anti-helminthic therapy

to improve micronutrient--nutrituré-——among. _preschoolers in..

Bangladesh.

Many children in Bangladesh are infected with the intestinal worm
Ascaris, called “kechucrimi”™ 1in Bangla and are also suffering
from vitamin A deficiency. Vitamin A deficiency 1is an important
public health problem in Bangladesh and eradication of this
deficiency will do much to promote the health and well-being of
those afflicted. We are doing a study to examine the separate and
combined impacts of low—-dose bata carotene supplementation and
anti-helminthic therapy on the vitamin A status and physical
growth of preschool childiren in Bangladesh. This- -could form the
basis of a new policy to combat this problem. For. this work we
nmeed to collect stool from a number of children infected with
woirms. Please will vou allow us to collect stool samples firom
voui children.

If we find that vour children is infected with moderate to heavy
worms then your children will be selected for the study. If vou
allow voui children to participate in the study then the
following interventions and procedures will be carried out during
the 1 vear period of follow-up.

1. We will take weight and height of your children, and will
take 2ml of blood sample at the beginning of the study.

2. Your children will be given tresatment according to the study
design ( Albendazole or placebo and daily beta carotene or
placebo)

3. At six months stool sample and 2ml of blood will be collected
for parasitological eaexamination and for measurement of sarum
vitamin A. At this time weight and height will also be taken.

74._Trea;m§np will be continuing for one vyear acqording to study
" design. Mg S =t » S A - . 1y
5. At the end of the study .after 1 year of surveillance blood and
stool sample will be collected again.

5. As a children graduates from the study s/he will receive
doses of vitamin A and anti-helminthic therapy.

(To be read out to parents whose chlldren are taking pairt 1in the
study)



1 Cgnsent Torm cont.. )

There is no obligation to take part in this study. Also, if vou
want to take out your children from the study yvou can do that any

time during the study.

.
-+

If“;ou égrae'that“yodr*childrenicanfgéﬁhicipéte;jg} this study, - S
then please sign below or mark the paper with your finger printT  ——————

Thank vou.

Signature or fingerprint
of child’s parent:

Signature of Investigator: .

GCate:
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Signature .

Page 1 (of 2)
Title:!Field trial of B-carotene and anti—helminth%c therapg tp"imprcve
) .micronutrient nutrition among preschoolers in Bangladesh
Summary of Referee's Opinions: Please see the following tahble
to evaluate the various aspects of the proposal by checking f
the appropriatae boxes. Ygour detailed comments are sought on
A separate, attached page. ’ ~
T T T e e - " "Rank sdors
High Medium Low
Quality of Project R ,// _
Adeguacy of Project Design s
Suitability of Methodology | %
Feasibillity within time perigd |
Appropriateness of budget v
Potential value of field of knowledge y//

CONCLUSIONS
I support the application:
| a) without qualification
b) with quélification
- an technicai grounds

= on lavel of financial

I do not support the applicationz
Name of REEDB“- 4/ S e e e

Position:

- .. =

Institution:

support



Detailed Comments

Please briefly provide your opinions of this propcsal, giving
special attention to the originality and feasibility of the
project, its potential for providing new knowledge and the
justification of financial support sought; include suggestions for
modifications (scientific or financial) where you feel thay are -

“justifieds - . =

(Use additional pages if necessary)

Title:

Reviewer: s et ettt s e b e e
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Critque;:

The study has 2 clearly different objectives, as stated by the authors, to assess the
effect (separately and combined) of low-dose daily §-carotene suppiementation and anti-
hetmmnthic therapy on (a) vitamin A stams, and (b) physical growth.

. __..——— The first objective is straight forward and:should be studied._However,.this effect .- -
can be assessed in a period much shorter than one vear, i.e., 3-6 months. .

The second objective of the study can generate several criticisms: (i) is the age of 24
yrs. the most appropriate one to study improvement of linear growth since growth rate is
much greater from-birth to 2 yrs. Moreover, many studies have documented that most of the
smunting in children occurs before age 2 yrs and there is little catch-up growth after that age
(see J. nutr. April 1995 suppiement, vol. 125 number 4S). (ii) is it ethical to extend a study
to 1 year and not treat children (see placebo-placebo group) infested with parasites,
particularly those with a moderate to heavy parasite load while just observing their growth?

- In summary, the project as submitted justifies a short study to evaluate the impact or
f-carotene and parasite treatment on vitamin A status (6 months). Extending the project to
12 months to assess the impact on growth is unwarranted unless a stronger justification is
presented and the design of the study modified accordingly (for example, the age of the
cohort). The budget should be reduced if the duration and aims of the study are shortened.

The methods proposed are quite adequate. Aside from the main criticism regarding
the second objective of the study, the project is well written, the design of the study is
adequate and overall, the proposal is quite good.
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Comments on “Field Trial of B-carotene and anti-heiminthic therapy to
improve micronutrient nutriture among preschoolers in. Bangladesh”

This is a well written, understandabie proposai. The design, rational and
basis of the proposal seems straightforward.

PP - -

—— - e e e ———

There are some questions, however. There seems to be an emphasis both in
the literature and here on ascaris as the major cause of Vit A deficiency
but in actuality strongyloidiasis( not studied) or giardiasis( shown in
other studies) can effect Vit A absorption. It -might be worthwhile to
consider other causes and officially consider them in the analysis.
Albendazole has effects on many helminths -and protozoa( although at
longer duration and increased dose); previous authors’ have concluded
most of the effects of treatment are due to elimination of ascaris but no
one has ruled out effects on other parasites which may be treated
effectively or partially with albendazole. Nevertheless, -whatever the
culprit the design of the trial should allow a rather even distribution of

pathogens. - \

Presumably, the type, degree, and age specific prevalences of
gastrointestinal parasites are well defined in the study population: it
isn't mentioned anywhere in the proposai. ' '

It is unclear why the authors' choose 2 treatments instead of 4 for
instance. If reinfection rates are high then effects‘might be lost or harder
to show. | would consider using every 3 or 4 month treatments. The
authors’ need to show a positive effect and can work backward: to show
the minimal necessary treatments if need be. -

This is an good fundable project.

2
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Response Lo ireviaweis comments:

Reviewei 1:

The reviewer has commented on the 1mportance of conducting the
study. He has mentioned very clearly that the study has 2 clearly
different objectives, to assess the effect (separately and
combined) of low-dose dally beta carotene supplementation and
anti-helminthic therapy on (a) vitamin A status, and (b) physical

__growth. -

The reviewer believes that the first objective is straight
forward and should be studied. We are agreed partially with the
reviewer that this effect can be assessed after & months but, it
would be very important if 1t could be assessed after twelve -
months since, intestinal helminthic infections are chronic to see
an effect to improve vitamin A status it might take longer time.
The criticisms of the reviewer on the second abjective is not
consistent with the objective of the project. The study subjects
will be children aged 2-4 years because they are at the greatest
risk- for both . nutritional deficiencies and for intestinal
helminthic infestations. Although it would have been nice to
choose a narrower age range for this. study, say 1-2 vyears to
obtain more precise anthropometric data, it would be hard to get
sufficient children with moderate to heavy infestations in this
age group. The age range 2-4 vyears is considered appropriate for
this study.

The evaluation of growth as an outcome would be strengthened if
the study period were longer. A 12 month study period would allow
more time for children to benefit in terms of growth, and would
also capture the effect of the intervention across all seasons.

Reviewer II1:

The reviewer is agreed with the design, rational and basis of the
proposal. However, he has mentioned about the role of othar
parasites in causing vitamin A deficiency. The primary objective
of this proposal is not to look at the rocle of different
parasites in causing vitamin A deficiency but, to look at the
affect (separately and combined) of low-dose daily beta carotene
supplementation and anti-helminthic therapy on (a) wvitamin A
status, (b) physical growth. We have clearly mentioned inclusion
criteria . for .recruitment .of the .children. Since, .all .other.
helminths and protozoa present in the stool samples of these
children will be recorded during microscopic examination, it
would not be a problem to consider them if necessary 1in the
analysis. ' -

we have now mentioned in the background and raferances
information about the prevalence of gastrointestinal parasites.

Regarding the anti-helminthic treatment we have taken into
consideration of the reviewer comments and we will treat the
children at the baseline and every four months.



