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APPLICATION FOR PROJECT GRANT c”’f:ﬁjag{

1. PRINCIPAL INVESTIGATOR

E

Dr. Tasnim Azim

COINVESTIGATODRS : Dr. Laila Noor Islam
' Dr. Firdausi Qadri
. Mr. M. A. Wahed
Dr. Michasl Louis Bennish
Dr. Jena Derakhshani Hamadani

TITLE OF THE PROJECT : The role of immune
{dys)function in persistent
diarrhoea of childhood

N

3. STARTING DATE : - As sO0n as possible

4. COMPLETION DATE : 3 years from starting date
5. TOTAL BUDGET REQUESTED : US$ 206,988

6. FUNDING SOURCE :

7. PROGRAMME COORDINATOR : Assoclate Director

Laboratory Sciences Division
8. AIMS OF THE PROJECT
a) General aim
To identify immune abnormalities +that may possibly play a role in
brecipitating petrsistent diarrhoea; this will be done by comparing the immune
response of children who develop persistent diarrhoea with those who recover

from the acute illness.

b) Specific aims
1) Identification of possible alterations in granulocytic and lymphocytic
populations and defence mechanisms in diarrhoeal children which may

preclude recovery and lead to diarrhoeal persistence.

2) fissessment of the role of cytokines in diarrhosal persistence in

children.



3) Insights into the immunopathogenesis of persistent diarrhoea in general

and in Bangladeshi children in particular.

c) Significance’

This study will assess whether immunological abnormalities play a role

in precipitating persistent diarrhea in children by carrying out a

systematic investigation of granulocytic and lymphocytic responses and

cytokine levels.

8. ETHICAL IMPLICATION

The followina children will be studied:

Disease No. of age of Source of
condition children children children
(months)
fdcute watery diarrhoea ~150 T-~24 ICDDR,B
Persistent diarrhoea 30 7-24 1CDDR,B
Malnutrition
lst degree 30 7-24 ICDDR,B
2nd degree 30 7-24 ICOOR,B
Ird degree 30 T7-24 ICODR,B and
Dhaka Shishu Hospital
Healthy controls ICDDR,B and

30 124

Dhaka Shishu Hospital

The required sample, N, for estimating different immunological parameters for

each of the groups has been obtained using the following equation:
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Where a is the value of normal variate for which the estimated value will be
within e of the population value with a probability of (1-2a). We have
considered the variances of different immunological markers and found that a

sample size of 30 is' aufficient to 1limit the error within 20% of the

population parameter with 95% confidence level.

Children between the ages of 7 mths~2-yrs who have been suffering from water;
diarrhoea for 7t1 days will be enrolled in the study. A rough estimate
suggests that around 20% of these children will develop persistent diarrhoea.
Therefore, 150 children with acute diarrhoea will have to be enrolled
initially to obtain 30 with persistent diarrhoea. However, since this is a

rough estimate, the number may vary.

The children will be clinically evaluated daily by a physical examination,
measurements of height. weight and temperature. Hicroscopic examination for
cellular elements in stool will be carried out. The haemoglobin percentage
and total and differential leucccyte count will be neasured in blood. The
nutritional status of the children will be assessed by calculating weight for

age and will be classified as follows:

st degres malnutrition 90-75% of NCHS 50th percentile
2nd degree malnutrition 75-60% of NCHS 50th percentile
3rd degree malnutrition <60% of NCHS 50th percentile

Control children will be matched for age and nutrition and will therefore
include children with 1st, 2nd or 3rd degree malnutrition. Healthy children
without malrutrition witl also be included. Children with malnutrition will

e obtained from the nutrition rehabilitation unit of ICDDR,B while healthy



controls will be obtained from Dhaka Shishu Hospital or siblings of patients

et e

at ICDOR.B. .

Samples of blocd, saliva and stool will be collected from all children. Seven
mls of venous blood will be drawn at initial enrollment and 14-15 days after
the onset of diarrhoea, if diarrhoea persists. Stoél angd saliva will be taken
on the same day; saliva will be collected at least 1 hr after the last feed
using a clean plastic pipette. in éddition, delayed type hypersensitivity
(DTH) will be tested on the forearm of the children. Control children will
provide single samples of blood, stool and saliva and undergo one test for

DTH.

The study will not interfere with the management and treatment of the children
and none of the procedures will be harmful. A written consent will be

obtained from the guardian.

9. BACKGROUND

One of the definitions of persistent dlarrhoea is the passage of an increased
volume of watery stool for a period longer than 2 weeks (Walker-Smith, 1988).
A wide range of clinical and ‘pathological conditions are covered by this

definition, however, this study will concentrate only on those cases where

persistent diarrhoea follows an episode of acute diarrhoes.

Studies in rural and urban Bangladeshi children under 4 years with diarrhoea
reveal that 4% of these are persistent (Henry, 1987). Most children admitted
to the Treatment Centre of the ICDDR,B are severely ill with-malnutrition,
malabsorption and often secondary infections such as bronchoprneumonia: a fatal

outcome in these children is not uncommon. The cause/causes of development of



persistznt diarrhoea is/are unknown.. Some conditions have however been

associated with persistent diarrhosa including:

1. Infections ,

There are reports of isclation of bacterial, parasitic and viral pathogens

from cases of persistent diarrhoea. They include Shigella spp., Campylobacter

Jejuni, £. coli, Glardia lamblia, rotavirus and  Crywiosporidia. However,
shahid et al. (1988) have shown that the incidence of isolation is similar to
that of acute diarrheoca. Furthermore, 1in many cases no pathogen_ can be
isolated: Roy et al. {1989) isolated a pathogen in only 1/26 patients.with
persistent diarrheoca. These findinas suggest that although enteric pathogens
are instrumental in some cases of persistent diarrhoea, there may be_ an

underlying condition preventing recovery from the acute illness.

2. Carbohydrate malabsorption

Transient carbohydrate malabsorption may accompany acute bouis of diarrhoes
due to a decrease in disaccharidase enzymes and/or a decrease in surface
villous area (Phillips ef 1., 1980). The reaéon for persistence of
carbohydrate malabsorption is not understood again suggesting an underlying
pathophysiology of absorption.

'

3. Cow’s milk and soy proteln intolerance

Cow®s milk allergy is characterised by an early age onset (mean age is 9
weeks) (Kuitunen et al, "1975). It causes a spectrum of problems including
persistenl diarrhosa. Diaagnosis is made by an acute challenge of milk which

precipitates the symptoms and the child improves when cow’s milk is withdrawn.



some of these children may also be sensitive to soy protein (Whitington and
Gibson, 1977). In Malaysia, cow’s milk allergy has been repotrted to be
relatively high (Iynykaran et al, 1979). Although the condition does occur in

sangladesh there is no official astimation of its incidence rate.

Certain risk factors for persistent diarrhoea have also been identified such
as nutritional status, enviromment and breast feeding. Studies in Bangladesh
have shown that 28% of all deaths in children under 5 years are associated
with persistent diarrhcea and malnutrition ( Fauveau, 1986). However, the
exact relationship between malnutrition and persistent diarrheoa is not clear.
Black et al. (1984) have shown that children with malnutrition have diarrheca
for longer durations than well nourished children but Koster et al. (1987)
found no correlation hetween the two. Snyder and Marson (1982) have shown
that persistent diarrhoga is more common in children 1living in poor
environmental conditions which may be related to conmtamination of water and
weaning foods (Black ef &l., 1982). Moreover, in children under 2 years, the
incidence of persistent diarrhoea is less if they are breast fed which further
strengthens the relationship betuween faecal contamination of food and
ﬁefsistent diarrhoea. On the other hand, persistent diarrhoea is not limited

to children living in poor environmental conditions (Roy ef al., 1989).

Thus, no specific cause can be attributed to persistent diérrhoea. Because of

the association of persistent diarrhoea with &alabsorption and which can lead
to malnutrition, it is treated as a nutritional disorder. The management of
parsistent diarrhoea, therefore, concentrates largely on dietery ana emﬁirical
antimicrobial therapy. Although treatment with different diets can be
effective it is only partially successful; studies on dietery therapy (Roy

et al., 1989) and nutrient absorption (Roy &t al., 1990) at the Treatment



Centre for ICDDR,B stress the need for more intensive analyses of the
conditien. Thaere are ongoing studies on enzyme {(amylase) levels, more.
effective diets and on the microbiology of the gut with partichlar raeference
to enteric pathogens at ICDDR,B. However, there are no studies addressing the

role of immunopathology in precipitating persistent diarrhcea.

Very little is known about the role of the immune status_of the child in the
gdevelopment of persistent diarrhoea. ﬁalnutrition is frequently associated
with persistent diarvhoea and the notritional status is a well recognised
determinant of immunecompetence. It is therefore expected that children with
persistent diarrhoea will have lowered immunity. However, their lowered
immunity may not entirely be related to nutritional status. A preliminary
prospective study  carried  out  on Bangladeshi  children = identifies
susceptibility to frequent attacks of diarrhoea of longer duration in children
with cdecreased cell médiated immunity  (Koster e& al., 1987). Regression
analyses of the data reveals that the development of prolonged diarrhoea is
related to decreased immunity rather than malnutrition. Based on these
preliminary findings, our hypothesis is that immunecompetence could be an
important determinant in the development of persistent diarrhoea. This study
will investigate this hypothesis by comparing the immune responses of children
who recover from acute diarrhoea with those children in whom diarrhoea
parsist. The following guestions will be addressed in this study:

1. Is there an underlying cellular immune defect which is associated with
parsistence of diarrhosa?

The cellular immune response is mediated by T and B lymphocytes both of which
arise from stem cells in the bone marrow. T lymphocytes mature in the thymus

from where two populations emerge, CD2+, CD3+, CD4+ (helper/suppressor—



inducer) and CD2+, CD3+, CD8+ (suppressor/cytotoxic).cells. These mature
T lymphocytes are functionally competent and on exposure to antigen can
macdiate help or suppression of other cells or effect cytotoxicity. Studies
from our Centre (Koster ef al., 1987) which show that decreased cell mediated
imrunity causes children to suffer from prolonged bouts of diarrhosa, measured
cell mediated immunity by delayed Eype hypersensitivity responses (DTH). In
NTH, antigenic peptides are presented by antigen presenting cells and
recogniséd by CD4+ T lymphocytes in association with MHCII antigens. On
activation, these cells secrete soluble factors which recruit CDB+, cytotoxic
T lymphocytes and macrophages to destroy the antigen. Decreased DTH'résponses
therefore suggest either a decrease/lack of mature T lymphocytes or an
inébility of mature T lymphocytes to respond to antigen. Inability to respond
to anfigen may be due to an increase in suppressor cells or the release of
inhibitory factors. We will investigate these hypotheses by assessing the
percentage of mature CD3I+ T 1ymphocyfes in the peripheral blood and the
percentages of CD4+ and CD8+ T lymphocytes. In addition, the proliferative

responses to known T lymphocyte mitogens will be tested.

B lymphocytes develop in the bone marrow and mature 8 lymphocytes expressing
aurface " Igh (sIgM) enter the circulation. On exposure to antigen, slIgh+ B
lymphocytes become activated, switch to other Ig isotvpes, proliferate and
give rise either to memory cells or Ig sectreting plasma cells. Activation of
B lymphocytes may be T lymphocyte-dependent or -independent. T lymphocyte-
dependent activation of B lymphocytes relies on help from CD4+ T lymphocytes.
if CD4+ T lymphocytes are decreased in number or unable to function,
T-dependent B lymphocyte proliferation will be reduced ér absent and this can
be measured in vitro by assessing proliferation in response to T lymphocyte-

dependent B iymphocyte mitogens.



2. Do dysfunctional granulocytes contribute to  the development of
parsistent diarrhoea?

Like lymphocytes, granulocytes arise in the bone marrow from stem cells and
mature into Ffunctional granulocytes under the influence of various
haamopoietic factorg. From_the bone mairrow granulocytes enter the ctiulation
and become available for deferice against external antigen. For optimal
defence, neutrophils must first adhere to endotheliai cells, migrate through
the blocd vessels, engulf the antigen and degranulate. As in many cases of
persisfent diarrhoea hicroorganisms can be isolated, it is possible that the
granulocytes in thesé children have a functional defect. Hill et al (1977)
found that in children suffering” from recurrent episodes of otitis media and
chronic diarrhosa there is a decrease in neutrophil chemotaxis. We will
examina the functional responses of reutrophils to known neutrophil stimulants
and relate functional changes, if any, to the development of persigtent

diarrhoea.

. Are there altered levels of circulating cytokines such as interleukin 1
(IL1) and tumour necrosis factor (TNFa)? '

Ll is & pleiotrgpic cytokine secreted by many cellr types most -notably
macrophages., Thera are 2 types of ILl- ILla- and ILRB. Although ILIR is
predominant, the activities of ILla and ILIB are almost overlapping. IL1 has
a wide range of effects and mediates systemic acute phase responses, as well
as local tissue inflammation. Thus, it induces fever, hypoglycaemia, acute
phase protein synthesis, stimulates lymphocytes and the production of
granulocytes, elicits - production of othaer c¢ytokines including colony
stimulating factors, etc. The relsase of IL1l is stimulated by microorganisnms,
andotoxin, antigen-antibody complexes, cytoKines such as TNF and complement

components such as CSa. Therefore, infection, trauma or any inflammatory




process will stimulate 1L1 production any "of which may be operative in

persistent diarrhoea.

TNFa (cachectin) is similar to IL1 in its actions and production. TNFa is a
eritical mediator of septic shock syndiome. Its secretion is stimulated by
endotoxin and CS5a. THFn may alse, therefore, be increased in persistent

diarrhoea.

In addition to answaring the above specific questions, the study will provide
a better understanding of the immunopathogenesis of persistent diarrhoea in
children from developing countries who are not only nutritionally compromised
bt also subject to repeated infections. Because of the unigue location of
ICDOR.B - in a country in which the incidence is reasonably high - and the
Centre’s technical competence and availability of basic equipment, it is the

most likely place in which some of these questions can be answered.

RESEARCH PLAN

Tests will be carried out on
i) Peripharal blood

13) Saliva and stool

iii)  Delayed type hypsrsansitivity (DTH)

a) Peripheral blood
peripheral blood will be used for experiments on serum, plasma, lymphocytes

(mononuclear cells) and granulocytes. Seven mls of peripheral blood will be

redquired from children and this will be obtained by venepuncture. In those
cases where less blood is ohtained. some tests will not be carried out. The

plan is shown below:

10



PERIPHERAL BLOOD (7-10 ml maximum)

Fe——> 1.0 ml
1. Csy C levels
2. Protein fractions

2 ml for cytokines <«

¥

4 ml in heparin containing tube
separated on Ficoll-Hypatue

-~» PLASMA will be collected from
above the band of mononuclear
cells and used for:

1. IgG, IgM and IgA levels

2. CRP, iron, transferrin or

ferritin, zinc )

3. Ig to diphtheria and tetanus
GRANULOCYTES wil)l be ¢ 4. futologous plasma for use in
obtained from the pellet other tests
after removal of RBC by '
hypotonic lysis and
Dextran sedimentation.
Cells will be uzed for:

1. Phagocytosis —>
1 x 10% cells
2. Chemotaxis ——:»
L x 10° cells
3. Polarisation —>
2 x 10° calls

¥
MONOMNUCLEAR CELLS
will be obtained by collecting
the band at the interface and used for-

1. Resting DNA synthesis —3> 2 x 10° cells
2. PHA stimulation —> 1.0 x 10? cells

3. PWM stiaulation -—> 4.0 x 10° cells

4

. Con A stimulation —» 4.0 % 10° cells
Phenotyping by
immunof luorescence —> 2.0 x 10° cells

i)

Ll



Research plan

™3
.

a)

C3. C4

Serum

levels will be aeasured by a discrete analyser (COBAS B10). This

will be done to control Tor malnutrition where C3 levels may be lowered.

Protei

b)

o

i fractions will be estimated by electrophoresis.

IgG, lan, IgM will be measured by COBAS BIO. Besides providing us .
information of possible immunoglobulin  (Ja) alterations in
persistent diarrhoea, any change will reflect alterations in

cellular immune responses.

Tgs te diphtheria (reutralisation test) and tetanus (EiLISA) will
be asssessed if the children have been immunised against these
antigens. These specific Igs will be a measure of the overall

immune status of the children and complement DTH tests.

C reactive protein will he neasured by COBAS BIO to assess the

extent of underlying inflammation.

Zinc (by an atomic absorption spactrophotomneter), iron and
transferrin/fervitin (by CORAS BIO) will be measured as these have

profound effects on immunity and may be lowered in malnutrition.

Cytokines
For the assay of thase cytokines, 2 ml of blood will be added to a
purple top EDTA containing vacutainer tube to which the proteass

inhibitor aprotinin  has been added (to inhibit enzymatic



c)

degradation of c¢ytokines). The tube will be immediately put on
ice, and then centrifuged at approximately 3000 rpm for 5 minutes.
The plasma {(excluding the buffy coat) will be aspirated, and
transferred to a 1.5 ml Eppendorf tube, and then be subjected to a

hard-spin (1,000 rpm) in a microfuge in order to completely
sediment anyeremaining white cells or platelets. The supernatants
will then again be aspirated, placed in storage vials, and stored
at -70°C. | The vials will be transported to Tufts University,
RBoston for assaying cytokine levels. Assay of Illa and 1L1R and
TNF will be done using a radioimmunoassay method. Sensitivities
of the assay are typically 80 pag/ml (ILIB) 40 pa/ml (iLla) and
10 pg/m)l (C/TNF). There is no crossreactivity of the antibodies

used in these assays with other leukocyte-derived factors.

Cytokine levels "are important indicators of uh&é%i}ingA tissue
damage and their measure, therefore, has considerabhle sianificance
in this study. However. as these tests are expensive and have to
be carried cut in the US, they will be excluded from the study, if‘

the budaet provided is inadequate.

Mononuclear ce=lls

ﬁésting DNA synthesis will e measured by incubating mononuclear

cells with HTDR for 3 hrs. to assess purification.
Phytohaemagglutinin (PHA) (a T lymphocyte. mitogen) stimulation

will be measured by culturing cells with PHA in the presence of

autologous plasma, heterolog is plasma or-izalf serum for 72 hours

an

and assessing proliferation'by 3HTDR incorporation.

13
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Pokewesd mitogen (PWM)Y (A  T-dependent B lymphocyte mitogen)
stimulation will be measurad by culturing cells with PWH or Con A
in the presence of autologous plasma, heterologous plasma or calf
serum  for 5 days and assessing proliferation by SHTBR
incorporation, A similar experiment will be conducted with
conconavalin A (con n) {(a T lymphocyte mitogen). Where cell
ﬁumbers are inadequate, PHA stimulation will be excluded from the
study. '

Phenotyping by indirect immunofluorescence will be carried out for
determining proportions of T cells, B cells and T cell subsets
(T helper cells or CB4 and T suppressorfeytotoxic cells or CDB)
using monoclonal antibodies UCHTL (a kind gift of Prof. P.C.L.
Baverlaey), Bl (CD20) {commercial soqrce), anti-CD4 (a kind gift of
Dr. Q. Sattentau) and UCHT4 (from Prof. P.C.L. Beverley)

respactively.

Granulocytes

Phagooytic index - neutrophils will be incubated with baker's
yeast suspension and pooled human serum from & healthy controls
for 60 minutes. Cells will then be centrifuged and resuspended in
a drop and a smear made on a glass slide and stained wih Wright’s
stain. Ingested veast in 50 neutrophils will be counted under

a microscope.

Neutrophil chemotaxis will be measured by using a Boyden chamber.

Meutrophlls will be placed in the upper chanber, the chemotactic

14



peptide N-formyl-Met-Leu-Phe (FMLR), layered in the 1owér chamber
and PBS {phosphate huffer saline) added t¢ both. AaAfter incubation
for 30 minutes, the filters will be removed, fTixed in methanol and

stained in haematoxylin and then counted under a microscope.

3. Morphological = polarisation of neutrophils-neutrophils will be
incubated with FMLP for 30 mins at 37°C. The cells will then be
fixed with glutaraldehyde, washed and scored for the proportion of

neuvtrophils deviating from spherical morphology.

b) Saliva and stool
Saliva collected will be heat-inactivated and centrifuged. ELISAs will be
carried out on the clear supernatant to measure total Ig and IgA. Igs to
polio virus will also be tested by a neutralisation assay if the children have

been immunised against polio.

Stool samples will be homogenised by mixing thoroughly in phosphate buffered
saline and centrifuged. ELISA to determine Ig levels will be carried out on

the clear supernatant.

These tests will be a measure of the response of the mucosal immune system.

c) Delayed type hypersensitivity (DTH)

OTH will be tested using a Multitest CHI kit whereby 7 antigens and a control
will be introduced intradermally into the forearm using a multiple puncture
davice. An induration of 2mm or more diameter after 48 hrs will be counted as

a positive reaction. The antigens that will be tested include:

15



1. Tetanus antigen 550,000 Merieux units/ml

2. Diphtheria antigen 1100,000 Merieux units/m}
3. Streptococcus antigen (group C) 2,000 Merieux units/ml
4. Tuberculin antigen _ 300,000 IU{ml

5. Glycerin control : solution of glycerin to 70%

welight /volume

6. Candida antigen (albicans) 2,000 Merieux units/ml
7. Trichophyton antigen (mentagrophytes) 150 Merieux units/ml
8. Proteus antigen (mirabilis) 150 Herieux units/ml

The t-test wil) be used to calculate the statistical significance of each

measure, comparing the treatment group with the control group.
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12, FLOW CHART

: No. of
Study population children Time (3 vears)
facute diarrhoea ~150 Children will be enrolled
whanever available, preferably
by 1% years
Petsistent diarrhoaa : 30 - as above -~
Malnutrition: 1lst degree 30 Samples  will be obtained from
znd degres 30 children as and when they are
ird degree 20 avallable
Healthy contirols ‘ 30 ~ as above -

13. ITEMISED SPECIFIC TASK FOR EACH LISTED INVESTIGATOR

i

.Percentage of time
Investigator/Task ~ involved

.

ay Dr. T. fzim ' 25%

Lymphocyte studies
DTH studies
Measurement of antibodies
to diphtheria, tetanus and pelio
4. Overall coordination

[EX N B

) Br. L. N. Islam 50%

{of a 12—hour/week'
Granulocyte studies consultancy)
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Drganise cytokine assays in the US
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SUPPLIES ARD CHEMICALS

Plastics
Chemicals
Media, serum & other reagents

HOSPITAL EXPENSES

MISCELLANEOQUS, -including
mail. transport, fax,
lihrary, etc.

CYTOKINE ASSAYS

10% added costs

TRAVEL (to Tufts University
for transpoerting plasma)

CAPITAL EXPENDITURE

Instruments and equipments
including Co, incubator,
-20°C freezer 4°C
refrigerator and maintenance

0TaL s Usg v

TA:mh/T1:CYTOKINS PRT

st year

%, 000~
1,100

4,950

12,050

&, 006
&, 000
&,500

20,500

3.000

4 500

9.000 - -

Znd year

6,600
1.22%

5,445

13,766

7,000
6,600
9,500

23,100

3,400
5,000

3,500

10,000

[in USH

3rd year

14,519
2,300
803
12.100

29.992

8.000
7,500
10,000

5,500
4,000

11:600-

3.500

3,000

86,172

Total

27,119
4,821
BO3

35,238

21,000
20,1900
28,000

15,000
7.500

30,000

3,500

206,988
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INTERNATIONAL CENTRE FOR DIARRHOUEAL DISEASE RESEARCH, BANGLADESH

LDNSENT FDRM

Your child is suffering from acute watery diarrhosa from which most children
recover, but in a few, the diarrhoea persists. We do not know why some
children develop persistent diarrhoea. As it causes considerable illness,
sometimes death, we are carrying out a study to investigate its cause. We
hope such a study will help us better understand the illness and thereby lead
to its better treatment. We would like to enroll your child in this study.

For the purpose of the Btudy we require 7 mls of bloed from your child, and a
sample of saliva and stool. We will also carry out a skin test by prlcknnq
the forearm of your child at 8 small sites to assess his/her ability to combait
infections. If the skin test is negative, we will vaccinate your child with
the vaccines available at the Clinical Research Centre, ICDOR,B. If your
child is still ill after another week, we will repeat all the samplings and
tests. “None of these procedures are harmful and they will not interfere with
the usual care and treatmept that is nozyally provided.

Your child will receive the usual care and treatment provided by the hospital
irrespective of whether he/she participates in the study or not. If at any
time you wish to withdraw your child from the study, you are free to do so.
All the information obtained during the study will be confidential and, if you
wish to know the results, they will be provided to you on request when they
become available. '

It you agree_to let your child participate -in thp*&tudy, please_sign or put.
"~ your left thumb print impression below.

S e e L R T W S e e e va e M o —m o W WM e e mm e e — W LA AL e o e e

Signature (or left-thumb Date
print of guardian)

Signature of witness Date
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INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH

CONSENT FORM

We are conducting a study on children suffering from persistent diarthoea.
Persistent diarrhoea is a 1little understood condition in which diarrhoea
persists for 2 weeks or more. As it causes considerable illrness, sometimes
death, we are investigating into its nature and cause. We hope such a study
will help us hetter understand the illpess and thereby lead to its better
treatment. For this study we nesd to test not only children with persistent
diarrhoea but also children without diarrhocea. We would, therefore, like to
enroll your child in the study.

For the purpose of the study we require 7 mls of blood from your child and a
sample of saliva and stool. We wil) also carry out a skin test by pricking
the forearm of your child at 8 small sites to assess his/her ability to combat
infections. The skin test will be read after 48 hours and if it is negative,
we Wwill vaccinate your child with the vaccines available at the Clinical
Research Centre of ICDOR.B.

None of these procedures are harmful. All the information obtained during the
study will be confidential and,if you wish to know the results, they will be
provided to you on request when they become available.

If you agree to let your child participate in the study, please sign or put
your left thumb print below.

Signature (or left-thumb Date
print of guardian)

Signature of witness Date
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DETAILED COMMENTS

P%ease briefly provide your opinions of this
attention to the originality and feasibility of the project, its potentigl

{Use additional pages if necessary)

This research project aims to study the state. of the immune
system in children in Bangladesh with persistent diarrhoea and
compare this with control children. The study described will
yield general information about lymphocyte and neutrophil
function, secretary antibody production and cytokine levels., The
'study has been well designed and makes best use of the small
amounts of material available. It remains within the bounds of
feasibility and should vyield important results within the
allatted timespan. These results will make a considerable
contribution to our knowledge in this important field of
research. 1 feel that the financial support is fully justified
and I would wholeheartedly support the funding of this research

project in full.
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