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SECTION 1 - RESEARRCH PROTCCOL

TITLE: NUTRITIONAL IMPACT OF PERICDIC DEWCRMING CF
YOUNG CHIIDRENS IN BANGLADESH.

PRINCIPAL INVESTIGATCR: Dr. G. H. Rabbani

CO-INVESTIGATCORS: Dr. John Clemens, Dr. Asma Khanam, )

B. Kirkwood (School of Hygiene, University
of London} Statistician '
Dr. A.H. Baqui & Mr. Emdad (Matlab)

STARTING DATE: November 1983
COMPLETION DATE: October 1984
TOTAL INCREMENTAL COST: . "US-$ 10,850.00 - - -

This protocol has been approved by the
Nutrition Working Group. T
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DATE: 0(9-(0-

- ABSTRACT:

From several villages in the Matlab VTS area, 750 children aged
petween 2-3 years having-madérate to high worm~ISad will be selected for
pericdic "deworming (4 times a year) and nutritional follow up for one year.
Children will be selected and screened for the presence of malnutrition
and for ascaris and hookworm infection. On the basis of this initial
prevalence survey, the magnitude of assoclation between malnutrition and
worm infestation, controlling for the potential confounding variables,
will be estimated. In patients showing evidence of mild or moderate
malnutrition (70%-89%, of Harvard median of height for weight)} as well as
worm infestation, a clinical trial to assess the impact of dewdrming upon
nutrition will be undertaken.

A randomized double-blind procedure will be followed for
allocating deworming therapy to ascaris and/or Hookworm infected children.
After one year, childrens will be compared in relation to their growth
changes., This study is expected to provide important data to understand
the complex host-parasite relationship and would be useful for developing
mass therapy programs in the national helath plans.

REVIEWS:

(a}) Research involving human subject:

(b) Research Review Caumittee:

(c) Director:




SECTION II - RESEARCH PLAN

INTRODUCTION:
A.1. OBJECTIVES:

A.2.

[

To assess the nutritional impact of periodic deworming of
young children in Bangladesh in relation to Ascaris-and
_ Hookworm infection.

BACKGROUND:

The Problem: : . :
Ascariasis is a world wide probtem, more than one quarter of
World's Population in the developing areas are :infected with one or
more species of intestinal parasites, notably-Asca¥is:and HodKworm = .

- (WHO, JOICEF 1980}... The interaction-between the human host:and the

parasite is a complex one and -involves a-muttiplicity of ¢onfrunding

factors. However, it is generally agreed-that massive helminthic

infections produce an adverse effects on the status of nutrition.

It is however not clear to what extent different grades of infection
contribute to malnutrition in_the-community.._ Field studies .should
therefore be carried out to assess the effects of various parasites
at varying levels of wormload upofi"status of nutrition. It is not
known whether parasite control by mass treatment improves community
nutrition. : :

‘The prevalence rate of Ascaris infection varies widely depend-
ing upon the socio cultural condition of -the population studied and
the surrounding environmental condition. 1In Bangladesh, uncontrolled
observations indicate that the prevalence rate of Ascaris infection
in hospitalized adult population is about 60% and that for Hookworm
80% (Rabbani and Gilman 1979, CRL Pub.No. 30). Data collected at the
Matlab Field Station of ICDDR,B indicate an infection rate for B8scaris
of 85%,Hookworm 44% and Trichuris. 36% {Hossain et al 1981). It is
presumed that with concentration technique the infection rate in
children may be much higher. The above report also showed that the
prevalence of Ascaris (65%), Hookworm (52%) and Trichuris (36%) was
gratest among children 5-14 years age. Prevalence data on helminthic
infection in Bangladesh has been given in the following table:



Prevalence of Ascaris and Hookworm infection in Bangladesh:

Source Area Hookworm Ascaris
Kuntz, 1960 Around Dacca City 48% - 66%
‘Begum NN, 1975 N. A, 51% ' 24%
N. Zaman et al, 1967 Mymensingh ' 50% 4%
Muazzam et al 1961  Rural Area - 57% {all helminths}
Hug N et al, 1974 Urban Dacca 15% 55%
Mackay et al, ~  Sylhet Tea State % 48%
Aftabuddin, 1973 = Mymensingh . 32% (-ombined infection)
" Muttalib, 1975 - - Dacca University students  7%. _39%
Hossain et al, 1981 Matlab Surveillance = a0y 85%

area, ICDDR,8

Complete reference at the end.

Effects of Ascaris infection on hdsts nutrition (c¢linical studies):

Ascaris infection affects the physio]ogy of the host in several
ways, the most important of which is the effects on nutrition. There is

abundant

clinical evidence to suggest that Ascaris may affect the host's

nutrition in the several ways:

a
‘b

by competing with it for nutrients {Venkatachalam 1953},

by causing malabsorption of fat and carbohydrate (Tripathy
et al, 1971),

by inhibiting digestive enzymes (Collier 1941, Thompsen
et al, 1952),

by inducing negative nitrogen balance (Platt et al, 1965,
Jelliffe 1953, Bulatao-Jayme et al, 1966, Tripathy et al,
1971, Venkatachalam et al, 1953, Brown et al, 1980)?

by interfering with vitamin absorption and utilization.
(Sadun et al, 1950, Rodger et al, 1969, Jelliffe 1968,
Singh 1968, Venkatachalam, 1966, Rocival et al, 1978,
?ivakumar et al, 1975, Mahalanabis, 1979, Blumenthal et al,
970),

by ingesting host's food in the intestine (Woodraf 1967,
Li et al) |

by directly damaging intestinal wall {Tripathy, Jelliffe
1953), and



h by Toxic action on the smooth muscle of the intestine
(Raba 1967, Guardiaola 1964).

A critical analysis of these studies would clearly indicate that
presence of Ascarids in the intestine is most likely to lead to intestinal
malabsorption and malnutrition. Indeed a qood number of clinical studies

* have demonstrated this fact and indicated that therapeutic removal of

--ascarids from previously infected individuals resulted in increéased food -
utilization and subsequent improvement in the status of nutrition. (Brown
et al, 1980, Lagmdoye 1972). On the basis of these arounds the treatment
of 1nd1v1dua1 patient, particularly those with heavy infection remains
natura]]y justified.

-~ Hookworm infection:

- The relationship between the Hookworm infection and iron deficiency- -
anemia is well established. Earlier studies indicated that Hookworm -
“infection could cause mal- absorption (Boycott et al), low vitamin -
“utilization (Foster 1932 1935) “and decrease in nitrogen absroption
{Darke et _al, 1959). The blood ]oss produced by the worms was found to--

. ‘range from about 2 ml/day in Tightly infested subjects to about 100 ml/
day in subject with heavy infestation. Studies in Japan showed that
lower serum iron level and decreased work ability has been associated with
Hookworm anemia {Masuya 1980). Similar.cbservation has been reported in.

. sugar cane-cutters and lattex trapers in Indonesia. - In Banaladesh, where

the Hookworm infection is highly endemic and the popu1at1on in general has

low iron reserve, -the deletarious effects of the infection can easily be

conceived. - .

Trichuriasis:

Trichuris infection occurs through the fecal contamination sf foods.
‘The adult worm resides in the caecum or loweriTium where it attaches
itself-to the mucosa. In general,trichuriasis has. been considered a
relatively harmless parasite produc1ng symptoms only when present in
large numbers. However, several workers have reported iron deficiency
anemia in children with heavy trichuris infection (Jung et al 1951,
Larysee et al 1968). This has been attributed to blood loss from the
gut, though it is much less compared to Hookworm infection. Larysee et al
found that the mean daily fecal blood loss ranged from 0.8 to 8. 6 ml in
heavily infected ch11dren

Community Studies:

At the community Jevel, studies were undertaken to assess the
nutritional impact of mass treatment in several countries, however the
results obtained were conflicting. Field studies done so far are only
few, some :.of them failed to show the expected improvement in nutrition
after mass chemotherapy.
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To our knowledge only few longitudinal studies were conducted in
the recent past to examine the relationship between Ascariasis and .
malnutrition in children. Results of these studies are conflicting and
have to be interpretated with great caution.

Gupta et al (1977) studied the effect of periodic deworming on
the nutritional status of Indian preschool children in two villages, one
of which served as control. The results showed that the nutritional status
remained unaltered in the controls but improved strikingly in treated
children 8 to 12 months after therapy. These results may be inconclusive
because (a) the number of subjects studied is too small (154} to demons-
trate the nutritional impact and in addition, (b) food supplementation
was given_to some. of the children by a food aid program (UNICEF) which has
directly influenced the outcome on nutrition. Moreover no information was
taken on the magnitude of weight changes and intensity of infection which - .
--is an important parasite factor on nutrition. "No other parameters except
weight for age was. taken-to measure the changes in nutrition.

- “Willet et‘af,_{1979)- studied fahzanian prégéﬁool chiidren who were

randomly assigned to a Tevamisole or placebo treatment which was given at

3 months interval. The authors reported that in children infected with

Ascaris, the rate of weight gain was 21% greater in treated than in
~‘untreated children. .However, the sample size was smali and the difference

was only marginally significant, - They have used levamisole which is a
.broad spectrum antihelminthic and prabably has taken care of many other
. parasites too.

[

Freij et al, (1979) studied Ethiopian children with Ascariasis and
reported that antihelminthic treatment did not produce any evidence of
improved intestinal morphology and absorption of nutritional elements.
Therapy had no impact on anthropometric measurements in an additional
study group of children. The major difficiency of the study is the small-
ness of the sample size (only 13 and 84 in two trials). The intensity of
infection was very mild which might have influenced the nutritional out-
come.

Shah et al, (1975) studied the effect of periodic deworming on the
nutritional status of 320 Indian preschool children in a study and control
village in Bombay. The authors reported that the impact of periodic deworm-
ing on the nutritional status of the children could not be proved signifi-
cant. This observation is not convincing because the children were followed
up only for 3 months, the placebo treatment contained folic acid and iron,
wormload was not determined and nutritional status was measured by direct
weight charges only. : -

Stephenson et al, (1980) performed a similar study in 375 Kenyan
preschool: children and reported that after deworming, previously infected
children showed a better weight gain than the controls. Skinfold thickness




also showed significant improvement after treatment. The authors
conclude that Ascaris infection adversely affects the nutritional status
and therefore periodic deworming is highly recommended. However, the
study design was not precise since the authors selected the initially -
negative children as their own controls and removed those children from
the final analysis who later contracted the infection.

Greenberg et at, (1981} treated 185 Bangladeshi Ascaris infected
children with a s1ng]e dose of piperazine.and followed them nutritionally
for 7 months. No difference was found between the treated and non treated
group. A single dose of treatment was given and the ¢ype rate was 31-53%-
This indicates partial removal of worms, one would not expect significant
improvement in.nutrition from this kind of therapy. -Children with heavy-
infection are most likely to benefit from such treatment,however the - L
number of Such children were too small in the study —— . e

—-—

—t—— ~

e Results of these-studies were summerised in-the following table:

. Nutritional Impact of Deworming

~

‘Authors Place/Time — Ezzigzigg I ggg?gn
Gupta et al India- (1977) 4 - -
Stephenson et al Kenya (17980) + +
Freij et al Ethiopia (1979) - -
Shah et al India (1975) ; - -
Willet et al Tanzania (1979) + -
Greenterg. et al Bangladesh (1981) - +
COMMENT :

A1l these studies must be considered inconclusive because they
examined very limited population and because most of the exper1menta]
design lacked prec151on

A comprehensive review of available literature on parasitic infection
and malnutrition was done by the recent seminar '*On parasite control in
the prevention of malnutrition®', jointly organized by HHO, UNICEF, Japanese
organization for International Cooperat1on in Family P1ann1na (JOICEF) and
Japan Association of Parasite Control (JAPC) 1980. After careful review
of the current knowledge the committee agreed:
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WTHAT THE RELATIONSHIP BETWEEN INFECTION BY THE SOIL-TRANSMITTED
HELMINTHS AND NUTRITION DEFINITELY EXISTS, BUT THE EXTENT OF ITS
CONTRIBUTION TO.THE GENERAL PROBLEM OF MALNUTRITION IS NOT WELL UNDER-
STOOD: SPECIALLY PRECISE INFORMATION IS LACKING ABOUT THE EFFECT THAT
PARASITE CONTROL THROUGH PERIODIC DEWORMING WOULD HAVE ON THE STATE OF
NUTRITION". - ‘ : :

. THEREFORE THE ASSEMBLED RECOMMEND THAT A WELL DESIGNED EPIDEMIO-
LOGICAL STUDY OF THE EFFECT OF PERIODIC DEWORMING ON NUTRITION BE

. CONDUCTED ...". :

And this is what-has been planned in the present protocol. -

RATIONALE:

 Parasitic infestations are thought to be a very .comnon health
problem in developing countries. Much has been talked about this
problem but 1ittle has been done. S$til)l we do not definitely know to

‘what extent each individual helminth can impair growth in a developing

child. However many programs have been launched on the assumption

‘that deworming would improve nutrition. At this point it is essential

to answer the question that to what extent a parasite control program,
through periodic deworming would have on the status of nutrition. This
informationsare crucial for the formulation of a national health polity.

SPECIFIC AIMS:

1. The primary aim of this study is to determine if there is any
significant improvement in nutrition after repeated deworming of
the helminth infected children.

2. {  However, the data obtained during the course of the study will,
aslo be availabie for answering the following secondary questions.

(a) determination of prevalence and incidence of ascaris and
hookworm infections in children 2-3 years age.

(b) determination of the magnitude of association between malnutri-
tion and intestinal parasites using the initial prevalence
survey data. ;

]

(c) correlation 6f fecal egg excretion with the number of worms
expelled and weight of the worms (biomass) and

(d) identification of species (Ancy1os%oma and Necator) of hookworm,



€. METHODS AMD PROCEDURES {REVISED):

C.} Study village:

The study will be conducted in the Matlab field surveillance
area of .ICDDR,B,  This field unit has an excellent organizational
set up to conduct field surveys, particularly those requiring
frequent home visit., Matlab hospital will provide all clinical
facilities and will act as a centre for patients referal. The -
demographic surveillance system .at Matiab keeps an updated record
of all vital events from which an accurate base line data including
.the age of -the child can be determined.-- A recent survey indicates
that the area has-high infection rates of intestinal parasites,
— ' 70%-of children below 4 years has ascaris, 36% hookworm and 33%
~ = + ~trichoris, only 22% were helmirith free (Hossain-et al ¥981). - N

.2 Patients selection: ' L L

C.2. 1 Sampling frame:

The sampling frame for selection of patients will
canprise 8-10 villages under the Matlab V7S area. From
~- these-villages all children aged. between Z-3 years will. .

have their stool examined to select ~ 750 study children.

£.2. 2 Eligibility:

Eligibility criteria for-the study subjects will
include.

(a) age between 24-36 months.

(b} nutritional status {weight for hight) below 80% of
the Harvard median.

(c) stool examination yielding either ascaris or hookworm
ova.

{d) subjects will be excluded from the study if severe
malnutrition is evident i.e. belaw 6U% of Harvard
median or if the stool specimen is positive for cyst
or trophozpites of E. histolytica or G. lamblia. :
Subjects will not be inciuded into the Study 1f consent for
participation is not given.



Recruitment of patients:

1100 appropriately aged children fran the designated villages
will be screened for the following information af ter appropriate
consent is given.

(a) Nutritional status (height, weights, tricens skin-fold
thickness, mid-arm circumference and cranial dianeter):

(b} Single-stool examination for ova and parasites.

~ For children meeting the eligitility requirements mothers will
also be questioned about: ) L '

“(a) medical histories régarding recent ‘111nessés ef fECting nutri-
tion (i.e., measles, diarrhoea, serious respiratory infections).

{b) current-diétary history, as well as any recent changes in
- dietary habits. ) -

(c) family socio-ecenanic status.

(d) family size, birth order of child, and mortality experience
.of other children in the family . - : =

These data will serve to characterise the base-line status of

" the children participating in the field study. In addition, a
consecutive subsample of 320 children will be similarly characterized
for the purpose of assessing the magnitude of association between
worm infection and malnutrition. This will detect an odds-ratio

for the asscciation of at least 2, with adequate {0.8) statistical
power. It should be noted here that the measure of nutrition used

to ascertain eligibility {wt for ht) is thought to represent acute
vasting and hence should be a suitable measure of response to both
worm-infestation and chemotherapeutic deworming.

Allocation to therapy:

Screening should yield 750 children with ascaris alone and
similar rumber with both ascaris and hookworm only. Each etiologic
subgroups will then be allocated, according to a balanced random
number scheame to the following therapies:

A.  children with ascaris only<<pyranLE]
placebo

B. children with ascaris and hookworm <:Dyrante}

placebo

Children in each group will be further subdivided into three
subgroups on the basis of intensity of infection.
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intensity of infection will be defined as -Tight, moderate and
heavy depending on the number of eggs per gram of feces.

Therapeutic regimens and monitoring:

C.5.1 Treaitment procedures: -
After the canpletion of preparzatory phase adatinistra-
tion of deworming drugs and nlacebo will take place at
3 monthly intervals. On the first week of the month, 750
children will be treated, during the second week stool
will be re-exanined and over the third andf{ourth week _
anthrcoonetric measuraments will.be taken._ = C T samesT
,JPregaratory phase - 1st visit (O ménth):iEnd visit (3 mohthL
(3 months) Rx 1 ) =~ - Rx 2
‘- base line data . - stool exam. - stool exam.
~ anthrop. - worm counting -~ anthrop.
- stool screening - )
- staff training T
Ird visit (6 month)  4th visit (9 month) Sth visit {12 month)
Rx 3 Rx & - “Rx 5
- stocl exam. - stool exam. - stool exam.
- anthrop. - anthrop. : - anthrop.
Fotlou-uin.

Total follow-up period for the trial will pe one year after

initial implimentation of therapy. Follow-up will be conducted
<o that neither the investigator team nor the subjects are aware
of the identity of the therapeutic agents employad. A code for
the agent will be kept in a locked £ile in the Matiab pharmacy
In case of a suspected serious reaction to therapy, the patient
will be withdrawn fram the trial at the time.
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Field procedures:

C.7.11 Field questionairres:

Standardised questionairre composed in Bengali will ’
be administered to appropriate subjects to determine dietary
habits, socic-econonic status and medical histories. All
field-workers will be trained in the use of the questioner
and a random sample of the question, will be repeated by the
supervisors to ascertain its accuracy.

C.7.:2 Anthropanetry’

DI T Weight, %eight, arm-cirmcumference and triceps.skin-
"= 17 fold thicknes: will- be measured.-by the field-workers after .-
an initial tr iniﬁb period. (Appendix 1). A1l weights .
AR bernea94Eed o the nearest 50 gm using a 25 gm salter |
i scale calibrated dhily. Body length will be measured to -
-the nearest Y om a locally constructed two traek length ... ._.
; board. Left mid- circumference will be measured by oil-
© cloth tai]or}s tapk to the nearest 0.1 an. Triceps skin. .
fold calipers’ will be employed to measure skin fold
-thickness. Two-person teams will perform all measurements.

C.7. 3 Method of stool examination:

b . KATO thick smear technique: (WHO 67, KATO 68): For

: egg excretion studies, Kato thick smear technique will be

' used to count number of eggs present per gram of stool.

Kato technique is a very simple but efficient method for

ova counting and had been extensively used for schistosamiasis
surveys in Japan and African countries. In this technique

an estimated amount of faeces (50-70 mg) is placed on a glass
<lide and covered with a glycerin soaked cellophane paper

cut into the size of a cover slip and examined under the Jow
power microscope. The count in the whole field can be
expressed as number of eggs per gram of faeces (Appendix V, YI).

' At the ICDDR,B pathology laboratory, I have standardised this
) technique using comercially available test kits OVA-FEC
(Bohringer Lab, Riode Janeiro). The method gave satisfactory
1 and reporducible results with Hookworm, Ascaris and Trichuris
" ova. In the fields stool will be collected in pre-marked
containers and examined the same day.

P
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C. 8 Treatment and benefit of the subject:

Children who are heavily infected and having symptasatic
disease such as vomiting of worms or intestinal obstruction due to
the presence of Ascarids will be given appropriate form of therapy.
1f required hospitalized care will be provided. In addition,
general health care facilities will be provided to the members of
the family or the study children free of cost. A1l control children
will be dewormed at the end of the study.

C. 9 Data Analysis:

C.9. 1 Prevalence survey:
To assess the association between worm infestation and
- .malnutrition, each child in the prevalence study will_be

.. . catagorized as significantly malnarished ( <79% of Harvard
median weight for height) or not, and as infested or not.

- - Association between specific infestations and malnutrition
will be assessed as a prevalence odds ratio. Control for
confounding variables such as age, sex, socioeconaonic status
and dietary history will be made using mu 1tivariate modelling
with Togistic regression.

C.9. 2 Deworming trial:

The basic analysis will assess whether antiheIminthic
therapy provides a significant increase in the nutritional
status (defined as 3 10% of Harvard median of weight for
heifht over the one year period. Simple analysis will
employ chi-square test for this conparison. Multivariate
analysis accounting for any baseline inequalities in the
canpared groups will employ ~a fogist ic regression model.

We will also examine transition of other nutritional
measurements (weight/age, height/age, arm circumference/age,
arm-circumference/height, Wt/Q, Ht/Q etc) using similar
statistical technigues.

C.9. 3 Relationship between egg-count and worm burden:

A correlation co-efficient (r) will be calculated to
examine the relationship between these two yariables. The
value of RZ will indicate the proportion of the variance
in worm-load explained by egg counting. Liver regression
will alsc be performed to assess the magnitude of the
coefficient {p) describing the predictianof worms burdens
by egg counts.



Significance:

. { See ,Rationéle)..

Facilities required:

Office space
Laboratory space

Hospital source .
Animal resources

Logistic support

Major equipment
Others
Transport.

Coilaborating Arrangement:

13

- Present office space will be used.

+ Existing laboratory space.will be
utilized.

"7 Matlab Hbspita} will be used.
: None. )

- Data processing at the ICCDR.B
Computer centre will be dene.

: None.
: None.

: Transport will be needed to move
between the field and the Laboratory.

None.
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SECTION - 111
- 1 BUDGET
PERSONNEL SER:YICES:
Personnel sér;ices Positiop effzrt ingi; ' igggsi;nent
; 1 (Taka) {Taka)
Dr. G.H. Rabbiani Principal 20% 6,700.00 20,000.00
Investigator
" Dr. John Clemens Céflnve tigator - 5%7 - - |
Field superviior (Matlab) F‘ - 20% - 10,000.00
Dr.- R. “Mu]len_(He1mintho1oaist,.Lendor‘ No-cast-invo%vEﬁ —
Dr. B. Kirkwood (Statistitian,“Lon;;n) No cost involved
Dr. M. Rahaman Consultant i No cost involved
- Sub Tota1:. Tk. 30,000.00
Field staffs:
Microscopist (one) Tk. 1000.00/month Tk. 18000.00
Field worker (one male)} \ Tk. 750.00/month Tk. 13500.00
Field worker (one female) ? Tk. 750.00/month Tk. 13500.00
Field Asstt. ione) ? Tk. 750.00/month Tk. 13500.00
Boatman (one)’ Tk. 500.00/month Tk. 9000.00
{
: | —
é é‘ Sub Total:  Taka = 67,500.00



SUPPLIES:

Microscope slides (IOOO‘pc)
Laboratory reagents/supplies

Pyrantel palmoate (1200 doses) plus Placebo

18

$ .200.00
$ 200,00

“Provided by Pfizer

Plastic stool cups (200 pcs, reusable) $ 200.00

Printing and publication $ 200.00

Weighting balance/Measuring board $ 1000.00

{Existing) Skinfold calipers ]

-Piperazine + Placebo } $ 200.00

Stoglwtest kits (%ran Brazil) .$ 1000.00 . -

— “Sub Total §3,000.00
EQUIPMENTS:

Microscope T_(one) $ 2000.00

PATIENT HOSPITALTZATION:

50 pts X 2 day X Tk. 160 = Tk, 16000.00
QUTPATIENT CARE: Nene

TRANSPORT :

Dhaka-Matlab trip + Boat trip in Matiab = Tk. 5000.00

TRAVEL AND TRANSPORTATION OF PERSONS: None

TRANSPORTATION OF THINGS:  None

t
IMPORT: None

RENT ;) COMMUNICATION & UTILITIES: None

T

PRINTING AND REPORDUCTION; = Tk. 3000.00

CONTRACTUAL SERVICES:

:QW@Rm{ﬁme

$ 1000.00
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D. BUDGET SUMMARY

Category: ' us $ Taka

1. Personnel services - 97 ,000.00
2. Supplies o 3,000.00 -

3. Eguipments (microscope one) . 2,000.00 -

4. Patients Hospitalization . i 16,Q00.60

5. But patient care - -

‘6. Transport ' | — 5.000.00
7. Travei of persons - -
8. Transport of Things - -
9. Rent/Communication - - -
3. Printing/Reproduction - 3,000.00

11. Contractual services {Computer) 1,000.00

s § 6,600.00 Tk. 1,21000.0¢ = $ %,850.00
\ ,

Grand Total = US $§ 10,850.00



Name:

- Appendix - I
Deworming study

Age:

Sex:

Case No.

2/

Canplaint: Date

Date

Date’ Date

Date

Date

Diarrhoea

Locse

Liquid

Watery

Blood

Mucus -

Vamiting

Dehydration

Faver

Temp.

Nasal disch.

Cough

. Skin rash

Ear pus

Anorexia

Measties

Treatment:

Physician

CRL Hospital /

-

/ Quack

——

———

Deworming drugs from other sources:

Others

.

Honopath /  /




Appendix - Ii

DIETARY HOSTORY

Name: Age: Sex: Case No.
Drug code: " Date of visit: tocation:
No.s of meals cooked per day: Breast milk:

Snacks consumed per day:

Estimated amount

. Food item
1. Breakfast:

Rice (panta) /!

Bread - Y

Muri /1
Chira L

Miltk /
Banana /7 J
Curry l !

Egg L/

2. Lunch: Rice L/

Veg. curry [

Bread [/

Dal /I

Fish /I 1 -
Meat !/ !
Gur /.

Other specify

3. Supper: Rice A
Veg. curry J

Bread L/

» Dal A

Fish S A |

Meat VA |

Milk / /

|

" Others (specify)




. _..2nd week

1st week

Appendix - /17

TIME SCHEDULE FOR FIELD WORKERS

{No.s Field staffs = 3, Supervisor = 1)

of the month: (Drug administration):

One worker will treat 33 children in one day
3 workers will treat 100 chi]dreh/day

3 workers will treat 600 children in 6 days.

of the month: (Stool examination):

3rd week

One microscopist will examine 50 stools/day
(one Kato test takes 6-10 min)

For 300 stool specimens (treated case only) = 6 days.

of the month: (anthropanetry):

4th week

3 workers will cover 50 (approx) children per day

600 children will be covered = 12 days.

of the month:

During the 4th week and in between they will record the
clinical data by hame visit. The work of the Field staff
will be checked by the supervisor twice weekly.

23



Stool examination for parasites, visits 1-5

1

Visit 1 Visit 2 Visit3  Visit 4 Visit &
Parasites control control control control control
treated  treated treated - treated treated

Ascaris ova

Light
Moderate

Heavy

Hookworm ova

Light
Moderate

Heavy

Trichuris:

- xtpuaddy

A

he



Ova per gram of faeces

"Appendix - V

!

Figure: Relationship of ova count to number of worms expelled
after therapy

25

1000
Regression analysis:
500
|"'=
- n n =
p =
0 10 20 30 40 50 60 70

Numbers of worms expelied

or
Weight of worms expelled (Biomass)

80



Appendix - VI

Anthropometric measurement

(Study and control sample)

Parameter Group {n) Visit 1 WVisit 2 Visit 3 Visit 4 Visit 5
_ Mean + SD
Weight (kq) Control
| _ S'i}udy ]
Wt/Age (%) Control —
_ Study

Height (cm)

Ht/Age (%)

Arm circumf (cm)
Arm cirf/Age (%)
Skin fold (mm)

Skin fold/Age (%)
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Appendix - VII

Deworming study ’

Saecio-econonic data

Name: Age: - Sex: Case No.:

Tot. Nos. of individuals in the family:

Level of education: Father 4 ITliterate / Prim. schootl / /

—
——

Mother / I1Yiterate / /  Primary school /

B ———— ——
r———.

anth!y income of Head of Family:

Occupation: Farmer /  /

—

Labour / /

—

Business / /
Others / /

Defecation Habits: Open field [/ /
Privy )
; Bush / /

Water source:
Tube well / /

Pond / /
Well / /
River /

Type of Housing: '
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Table - 1

DISTRIBUTION OF NUTRITIONAL INDICATORS BY WORM LOAD FOR
CASE-CONTROL GROUPS

wt/age _ ht/age wt/ht .
Worm load 50 20 1D X2 -2S0  -2SD - 1SD X°-25D -2 $D -1s0  X°
- =1 8D Median (P) -1 SD - Median (P) -18D « Median (P)
Case
Severe '
Control
Case
Moderate
Control
Case .
Low
Control
Case
Total L _
Control . . - T t
' T i
: _”qﬁiﬂ‘h. : ﬁ P! Cooade L
: o 5?R;fﬁixhﬁﬁﬂﬁﬁﬁ;%ﬁﬁgﬁhﬂEﬁﬁﬁﬁﬁﬁMﬂqﬁsﬂzaa A i

a Classes refer to NCHS Standard.



TaBle -2

. PREVALENCE OF MALNUTRITION IN CASE AND CONTROL GROUPS
AT DIFFERENT ROUNDS

29

ﬂutfitional Round Proportion* XZ : P
indicator Malnourished
. LCase Contr.
1
Wt./age 2
3
4
*
— 1 [
Ht./age 2
3
4
1
2
Wt./age 3
4

*

Malnutrition is defined as the proportion of children in the population

falling below the median - 2 SD by comparison with the reference population.
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Worm load

Severe

Hoderate

Mild

Table « 3

CENTILE DISTRIBUTION OF'NUTRITION INDICATORS

wt/age ht/age wt/age

10 20 30 40 50 60 70 80 90 + 10 20 30 40 50 60 70 80 90 + 10 20 30 40 50 60 70 80 90+
: y

Case _
Contr.
Case

Contr.

Case

Contr..

+ Upper bound of centile class.



ABSTRACT SUMMARY
!,.

Field studies to determine the nutritional effect of deworming of

preschool children in rural Bang ladesh
!
This study will be condJcted in 750 children aged 2-3 years in
the Matlab field area. 375 children in the village will be
periodically treated with pyrantel palmonate . ~ .~ ° .

4 times a year while the’ other 375 will serve as control. Age,
height, weight and other anthropametric measurements will be
taken and followed up for 12 months period. Stool will be
exanined for Hookworm and Ascaris ova 4 times a year. In 50
selected children worms will be counted after expulsion in the
faéces. Ascaris and/or hookworm infected children will be the
subjects of this study.

; ,
Children will be treated with pyrantel palmoate which is safe
drug and has little undersirable side effects. The study
involves no risk as to the psychological, social, legal or other
aspects of the subject. The fundamental procedure is to collect
stool samples and give treatment for the parasites.

Ascaris and hookworm infected children under the study surveillance
will be closely supervfg?d by the field workers.. Medical attention
wi?l be provided if there is any need.

Data collected will be Canputerized and confindentiality will be
maintained. A1l data will be abreaviated and will be pub lished
wifhout reference to the subjects name and identity.

Ingormed written consent will be obtained from the parents/legal

gu,rdian of the children at the time of adnitting into the study.
| 3

Noipersonal interview except relevant history of illness will be

taken. 5

The direct benefit to the subject will be the cost free treatment
of {Hookworm and Ascaris;infection. The long term social benefit
may be the formulation and implementation of national parasite
control program in the country.

{ b
No'retrospective hospital records will be used. No biological
specimens except stool will be taken from the subjects.

' .
(
r
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Deviorming study {Matlab)

Consent form

I understant that International Centre for Diarrhoeal Disease
Research, Bangladesh is carrying out a community research to
determine the nutritional effect of periodic treatment of Ascaris
and Hookworm infection of children. 1 also understand that my
child has been found infected with intestinal worms (ascaris and/
or hookworm) and may be included into the study if 1 wish. The
child will have_his/her height, weight, and body measura.ents taken
at reqular intervals of 3 months for one year. Stool samples will
be col lected and examined for intestinal worms 4 times a year.

The child will unpredictably receive treatment with Pyrantel.

(1 dose). The child may also get treatment witn jidentical prepera-
tion as the drugs, but without the active ingradients (Placebo),
thisc will not cure the worms. Each child will be treated for

worms 4 times a year at 3 months intervals. A1l worms, ha~wever
will be.effectively treated-using active drug afterwards. At the
end of the study all infected children wili be dewormed. Expelled
worms will be collected. Treatment of diarrhosal illness and
general medical care will be orovided free of cost to the study
subjects.

1 also understand that [ always preserve the right to have
my child join in the study or withdraw from the study at any time.

1 agree that my chiid be included into the study.

Signature of Investigator: STgnature/Lett Thumb impression
of patient's Guardian.

Date:
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