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\ ¥ Mail :ICDDR,B, GPO Box 128, Dhaka-100, Bangladesh

Vv 23 August 2000

To :Dr. Wasif AliKhan
Clinical Sciences Division

From: David A. Sack, M.D. ,
Chairman, Research Review Committce (RRC)

. ' I '
Sub : Approval of protocol #2000-022 .

Thank yéu for submitting a modified copy of you r research protocol # 2000-022
entitled "Molecular epidemiologj’ of cryptosporidiosis” incorporating the
observations of the RRC made in its meeting held on 21" August 2000. The
protocol is hereby approved upon your appropria ¢ addressing of the
observations made by the RRC. .

Thanking you and wishing you slucqess in runnin 3 the study.
I L

cc: Associate Director '

Clinical Sciences Division



CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR,B, GPO Box 128, Dhaka-1000, Bangladesh

Phone : 8811751-60, Telex : 642486 1ICDD Bl

Fax : 880-2-8823116, 8826030, 8811568, 8811686, Cable : Cholera Dhaka

CENTRE
FOR HEALTH AND
POPULATION RESEARCH
Memorandum
To: Prof. Mahmudur Rahman Date: October 3™ 2000
Chairman
Ethical Review Committee
Through: Prof. George Fuchs’
Associate Director, & tiead
Clinical Sciences Bjvisj
From: Dr. Wasif Ali Khan \‘&‘-—
Principal Investigator
Reference: Memo dated September 13% 2000
Subject: Research Protocol entitled: "Molecular Epidemiology of Cryptosporidiosis”.

I am pleased to enclose herewith our response to the comments raised by the Ethical
Review Committee of the abovementioned proposal, for kind consideration.

(a) The study subjects ranges between 15 days to 60 months. Thus the parents or
guardians will sign the Consent Forms. Accordingly on the face sheet item # SA is
changed to 'NO' and item # 5B is kept as "YES'.

(b) Prof. George Fuchs has signed in the appropriate box and I have signed as the
Principal Investigator of the protocol (page 3).

Thanks.




Attachment |

Date:

(FACE SHEE1)

ETHICAL REVIEYW COMMITT TE, JCDDR,B.

Application Mo,

Principal Tnvestigator:

Wasif Ali Khan
2000-022

Molecular Epidemiology of

Trainee [ 1vestigator (lf any):

Supporth g Agency (if Non-ICDDR,B) VS N]

Title of Study: Froject S:atus:
Cr 1o
yptosporidiosis [X] Mew Study
[ ] Coniinuation with change
[ ] Nochange (do not fill out rest of the form)
- Circle the appropriate answer to each of the following (If Not Applicable write NA)

Source of Population:

{2) il subjects

(b  Mon-ill subjects

(c)  Minor er persons inder goardianship

Does the Study Invelve:

(a)  FPhysical risk to the ';uh;ect*;
(b)  Sccial risk

(c)  Psychological risks to subjects
(Y  Discomlont to subjects

{e)  Invasion of privacy

D Disclosure of information domaging

to subject or others

Dees the Study Involve:

(2)  Use of records (hospital, medical,
death or other)

(t)  Use of fetal tissue or aborius

(c)  Use of organs or body MNuids

Are Subjects Clearly Informed About:

(a)  Mature and purposcs of the study

()  Procedures to be followed including
alternatives used

(c)  Physical risk

(d})  Sensitive questions

(r)  Benefiis to be derived

() Rightto refluse to participale or to
withdraw from study

(2)  Coufidential handling of data

(h)  Compensation &/or treatment where
there arc risks or privacy is involved
in any particular procedre

s

Yes

W

Yes
Yes
Yes

Yes
Yes

I
4
“A N

% * 7. Check documents belng subimitted herewith to

Mo
Ho

Mo

X

5. Wil Signed Consent Form be Required:

6.  Will precautions be taken to protect % No

() From subjects Yes D(o
(") From parents or guardian % No
(if subjects are minor)

anonymity of subjects

Cotn nittee:

Umbrelia proposal - Initially submit an with

overview (all other requirements will be |

submitted with individual studies

Protocol (Required)

Abstract Summary (Required)

Statement given or read to subjects on nature

of study, risks, types of questions to b : asked,

and righit to refuse to participate or withdraw)

(Required

____ Informed consent form for subjects

% Informed consent form for parent or grardian

v Procedure for maintaining confidentiality

Questionnaire or interview schedule*

*  If the final instrument is not campleted prior (o
review, the following information should be
included in the abstract summary

I. A description of the areas to be covered in the
questionnaire or interview which could be
considered either sensitive or which would
constitute an invasion of privacy

2. Example of the type of specific questions to be
asked in the sensitive areas

3. An indication as to when the questionnaire will
be presented to the Commitiee for review

Lk

thrincipal Investigator

We zgree to oblain approval of the Ethical Review Committee fer any changes involving the rights and welfare of subjects
before making such change.

Trainee




Principal Investigator: Last, first, middle: Khan, Wasif, Ali
DDRB: Centre for Health & P ati R :
RESEARCH P ROTOCOL FOR OFFICE USE ONLY
Protocol No: 2000-22 Date received:
RRC Approval: Y%s/ No Date: 23-03-2000
ERC Approval: Yes/No Date:

Project Title: MOLECULAR EPIDEMIOLOGY OF CRYPTOSPORIDIOSIS
Theme and key words: Persistent diarrhoea in children infected with Cryplosporidium parvem
Persistent diarrhoea, children, Cryplosporidium parvum

Principal Investigator: Wasif Ali Khan Division; Clinical Sciences Division Phone: 880-2-9886734
Address: Assistant Scientist Email: wakhan@icddrb.org
Clinical Sciences Division, ICDDR, B
Mohakhali, Dhaka-1212

Co-Principal Investigator(s): Honorine Ward, M.D. New England Medical Center {(NEMC), Boston

Co-Investigator(s): Stephen B. Calderwood, M.D & Edward T. Ryan, M.D., Mass. Gen. Hosp/Harvard
Med. School, Boston; Michael Bennish, M.D. New England Medical Center (NEMC), Boston; Richard
Guerra_nt, M.D. University of Virginia.

Student Investigator/Intern: Not Applicable

Collaborating Institute(s): New England Medical Center (NEMC), Tufts University, Boston, MA
Massachusetts General Hospital {(MGH), Harvard, Boston, MA
University of Virginia, Charlottesville, VA

Population: Inclusion of special groups ( Check aff that aoply)

Gender O Pregnant Women

X Male O Fetuses

X Females O Prisoners

Age O Destitutes

X 0 - 5 years O Service providers

0O 5-9years O Cognitively Impaired

0O 10-19years O sw

O 20+ O Others (specify Age )
O >65

Project / study Site (Ohack 3/ the apply)

X Dhaka Hospital O Mirsarai

O Matlab Hospital O Patyia

O Matlab DSS area O Other areas in Bangladesh
O Matlab non-DSS area O Outside Bangladesh
O Mirzapur name of country:

O Dhaka Community X Multi centre trial

O Chakaria {Name other countries involved)
O Abhoynagar USA, Brazil, RSA

Type of Study ([Check alf that soply).

O Case Control study O Cross sectional survey

O Community based trial / intervention O Longitudinal Study (cohort or follow-up)
O Program Project (Umbrella) O Record Review

O Secondary Data Analysis O Prophylactic trial

O dlinical Trial (Hospital/Clinic) 0O Surveillance / monitoring

O Family follow-up study

X Others: Prospective, Observational, immune response and pathogen genotyping study.

File name: Cryptosporidium protocol
Date: August 4™ 2000




Principal Investigator: Last, first, middle: Khan, Wasif, Ali

Targeted Population (Check a/f that aooiy):

X No ethnic selection (Bangladeshi) O Expatriates

O Bangalee O Immigrants

O Tribal groups O Refugee

Consent Process (Check alf that apoly)

X Written X Bengali language

0O Oral 0O English language

O None

Proposed Sample size: 100 (50 patients/50 controls) Total sample size: 100

Determination of Risk: Does the Research Involve (Check a/f thatf apply).

Human exposure to infectious agents?
Investigational new drug

Existing data available via public archives/source
Pathological or diagnostic clinical specimen only
Observation of public behavior

New treatment regime

0O Human exposure to radioactive agents?
O Fetal tissue or abortus?
3 Investigational new device?
(specify )
0O Existing data available from Co-investigator

oa>=ad4aao

Yes/No

O X Isthe information recorded in such a manner that subjects can be identified from information provided
directly or through identifiers linked to the subjects?

O X Does the research deal with sensitive aspects of the subject's behavior; sexual behavior, alcohol use or
illegal conduct such as drug use?

Could the information recorded abhout the individual if it became known outside of the research:

O X a. place the subject at risk of criminal or civil liability?

O X b. damage the subject's financial standing, reputation or employability; social rejection, lead to stigma,
divorce etc,

Do you consider this research (Check one}

a greater than minimal risk O no more than minimal risk
O no risk X only part of the diagnostic test

Minimal Risk is "a risk where the probability and magnitude of harm or discomfort anticipated in the proposed
research are not greater in and of themselves than those ordinarily encountered in daily iife or during the
performance of routine physical, psychological examinations or tests. For example, the risk of drawing a small
amount of blood from a healthy individual for research purpases is no greater than the risk of doing so as a part of
routine physical examinaticn".

File name: Cryptosporidium protocol
Date: August 4™ 2000




Principal Investigator: Last, first, middle: Khan, Wasif, Ali

Yes/No

X 0O Isthe proposal funded?

If yes, sponsor Name: US NIH
Is the proposal being submitted for funding?

X 0O Ifyes, name of funding agency: NIAID

Do any of the participating investigators and/or their immediate families have an equity relationship (e.g.
stockholder) with the sponsor of the project or manufacturer and/or owner of the test product or device to
be studied or serve as a consultant to any of the above?

IF YES, submit 3 written statement of disclosure to the Director.

Dates of Proposed Period of Support Cost Required for the Budget Period {$)
{Day, Montfy, Year - DD/MM/YY) a. IstYear 2" Year 37 Year Other years
Beginning date ASAP $10,512
End date 1 year b.  Direct Cost: 10512 Jotal Cost :$10 512

Approval of the Project by the Division Director of the Applicant

The above-mentioned project has been discussed and reviewed at the Division level as well by the
external reviewers, The protocol has been revised according to the reviewer's comments and is approved.

Prof. George Fuchs W ‘ N > / Lo / 2490
Name of the Associate Director D) Signay’ure Date of Approval
Certification by the Principal Investigator Y& :
Signature of PI %ﬂr o
| I certify that the statements herein are true, complete '
‘ and accurate to the best of my knowledge. I am aware | Date: O3 / Vo [ 2000

‘ that any false, fictitious, or fraudulent statements or
claims may subject me to criminal, civil, or administra-

tive penalties. I agree to accept responsibility for the

| scientific conduct of the project and to provide the re-

quired progress reports if a grant is awarded as a result

of this application.

Name of Contact Person (if applicable)

File name: Cryptosporidium protocot
Date: August 4™ 2000




INTERMATIONAL CENTRE FOR IARRHOEAL DISEASE RESEARCIE BANGLADESTT

Mail : ICDDR,B, GPO Box 128§, Dhaka-1000, Bngladesh

Phone : 871751-60, Telex : 675612 ICDD BJ
Fax  : 880.2-883116, 886050, 871568, 871686, Cable : Cholera Dhaka

CENTRE

FOR HEALTH AND
POPULATION RESEARCH

MEMORANDUM

t

13 September 2000

To - Dr. Wasif Ali Khan %

Clinical Sciences Division M

From: Professor Mahmudur Rahman
Chairman, Ethical Review Committee (ERC)

.

Sub : Protocol # 2000-022

2000-023 entitled "Mole cular epidemiology of

Thank you for your protocol #
cryptoporidiosis” which the ERC reviéwed in its meetir 3 held on 31* August 2000. The

Committee after thorough review made the following ol servations on your protocol:

(a) on the face sheet item # 3B should be marked NO

(b) on the RRC face sheet Dr. Goerge Fuchs has signed in place of the PL It 1s,
therefore, not clear who is the PI_'of the protocol.

You are, thercfore, advised to revise thc'prot'ocol incory-orating the above observations and
resubmit a modified copy for consideration of the Chatr.

Thank you.

cc: Associate Director
. N 1. PR
Clinical Sciences Division



N

ETtHIicAL REViEw COMMITTEE

Minutes of the August 2000 meeting held on Thursday, 31* August 2000

The meeting started at 3:30 p.m. with Professor Mahmudur Rahman in the Chair. At the
beginming of the meeting, the Chair and the members welcomed Dr. Don R. Bandaranayake, new
member of the Committee in place of Dr. Lokky Wai.

Members present

Prof. Mahmudur Rahman Prof. AKM Nurul Anwar

Dr. Don R. Bandaranayake Prof. Md. Abdul Bagqi

Prof. Hamida Akhtar Begum Advocate UM Habibunness Habiba
Dr. AKM Igbal Kabir Prof. Jalaluddin Ashraful Haq
Prof. Hajera Mahtab Dr. Nigar S. Shahid

Mr. Mohammad Ullzh

Regret: Dr. Syeda Nahid Mukith Chowdhury, Prof. V. I Mathan, and Prof. Barkat-e-Khuda.

Invitees : Professor David A Sack, and Dr. W. Abdullah Brooks.

Proceedings

Agenda 1: Confirmation of the minutes of the last meeting

The minutes of the last meeting held on 26™ July 2000 were confirmed with the
following modification:

Agenda # 8 {protocol # 2000-015): a new paragraph (d) after the existing paragraph
{c) be mserted as follows and existing paragraph # d, e, f and g be renumbered as ¢,
f.gandh

"(d) A significant proportion of the vaccinated chuldren may be at least
moderately mainourished with potential impairment of their immune respense
and resistance to infection. The safety of this live attenuated vaccine ina
malnourished population is not known. It may be potentiaily hazardous in
such popuiations.”

Agenda 2: Matters anising out of the minutes.

Referring to agenda # 5 and 7 (protocol # 20000-019 and 2000-017 respectively), the
Chair informed that the medified copies of the protocols incorporating the
observations of the Committee were approved.




Referring to Agenda # 4 (request for an addendum to protocol # 99-037), the Chair
informed that the PI of the protocol had submitted a request for reconsideration of

the decision of the Committee. The request would be considered today under agenda
#3.

Agenda 3: To consider the reply of Dr. M. A Salam (for the proposal for an addendum to
protocol # 99-037 entitled "Randomized, blinded trial of short-course azithromycin
therapy for treatment of childhood shigellosis”) in response to the decision of the
Committee made in its July meeting.

The response was referred to Dr. Jalaluddin Ashraful Hag for preliminary review and
comments. Dr. Hag presented his comments. After thorough review and discussion
on the request, the Committee made following observations:

(8) it is true that the omitting of 3 days course of azithromycin will recuce the cost
of the study (in terms of number of patients and duration). But in case of the
single dose 1s found ineffective, then the entire effort will go in vain. On the
contrary, if the 3-day course is tested simultaneously according 1o the original
design/protocol, and if found effective then that would add azithromycin as an
alternative drug for childhood shigellosis. This is important as there are limited
number of drugs available for the treatment of childhood shigellosis. This
actually would reduce the cost of having two separate trials (in case of failure of
the single dose regime).

(b) though it is reported that single dose of 30 mg/kg is effective in treatment of
otitis without any appreciable adverse effects in children, it may not be found to
be true in infections in other anatomical sites of the body. However, the above
study also recorded gastrointestinal disturbances in 17% of azithromycein treated
n children. A large dose of azithromycin in a child suffering from gastroenteritis
(shigellosis) may accentuate the already existing gastrointestinal disturbances.

{c) though it 1s understood that it was difficult to obtain a research fund, it was
believed hat the cost be considered secondary to the scientific value.

(d) while going through the protocol, it was noticed that the study would determine
the pharmacokinetics of the single dose azithromycin in first 40 patients. In order
to determine the serum peak and through concentration of the drug 1t had besn
stated that 1.0 ml of blood would be cellected only onee at either 3.6,12,24.48 or
72 hours after the dose of the drug from each patient. How the kinetics of the
drug concentration will be determined by taking single sample from separate
patients? This aspect needs clarification. The timing of the collection of blood 1s
also not correctly shown in the English version of the consent form. (p-32, 24
hours sample has not been menticned).

{¢) no Bangla consent form was found with the protocol.

DECISION: In view of the above observations, the Commitiee did not find adequzte
justification to reconsider its eariier decision on the request for an
addendum of the protocol.




Agenda 4: Protocol # 2000-022 entitled "Molecular epidemiology of crvptoponidiosis™: PI: Dr.

Wasif Ali Khan (CSD).

The protocol was referred to Dr. Nigar S. Shatud for her preliminary review and
comments. Dr. Shahid presented her comments. After thorough review and
discussion on the protocol, the Committee made the following observations:

() on the face sheet item # 5B should be marked 'NO'.

(b) on the RRC face sheet Dr. Goerge Fuchs has signed in place of the PI It i3,
therefore, not clear who is the PI of the protocol.

DECISION: The Chair was authorized to approve the proposal subject to satisfactory
addressing of the above observations.

Agenda 5: Proposal for an addendum to protocol # 99-033 entitled "Phase If safetv and

immunogenicity studies of the enterotoxigenic Escherichia coli (ETEC) vaccine in
Bangladeshi children": PI: Dr. Firdausi Qadn (LSD).

The protoco] was referred to Dr. Jalaluddin Ashraful Haq for his preliminary review
and comments. Dr. Haq presented his comments in the meeting. the Committes after
thorough review and discussion on the proposal made the following observations:

Considering the report of the Safety Monitoning Committee it was felt that the vaccine
in stated dose was not suitsble for the children of 6-17 months age. Now, to deliver
the vaccine in different lower doses ( 1.e. lower concentration) in groups of children
does not have logical reasons. The dose of vaccine to be administered should have
already been optimized by the previous studies. This optimum doe of 2x10" bacteria
which is immunogenic must have been determined previously by studving different
dose concentration. Therefore, it was necessary to know the results of those past
studies. So to study different dose schedule in a Phase II study can not be
recommended as such unless the results of the previous studies on different dose (con.
of bacteria) are made available. Since the PI intends to see whether bufter is an
offending agent or not it was also important to know how the buffer concentration
was optimized previously.

DECISION: The present study involving 6-17 vears aged children could. therefore,
not be approved. The PI was requested to previde above information for
consideration of the Commitiee.




Agenda 6: Protocol # 2000-023 entitled "ICDDR,B emergency Research Programme to enhance
Dengue prevention and contro} programmes in Bangladesh": PI. Dr. Robert Breiman.

Professor David A. Sack presented before the Committee the background of the
protocol and explained the compelling circumstances under which the protocol was
submitted for consideration of the ERC 1n relaxation of the normal procedure.

The protocol was referred to Dr. AKM Igbal Kabir who presented his comments in the
meeting. Subsequently, Dr. W. Abdullah Brooks (since Dr. Breiman, the PL was out
of the country) was requested to attend the mesting for providing clarifications of the
1ssues raised by the Commttee. After thorough discussion, the Commaittee made the
following observations on the protocol:

(a) on the face sheet, item # 3(a) and (c) should be marked "YES".

(b) 1n the consent form, it 1s not clearly mentioned as to how many times, the blood
samples would be collected.

{c) there should be standardized treatment protocol for the management of patients
with dengue fever identified/diagnosed either in the hospital or in the community.

(d) there is no indication that there exists any understanding of co-operation between
Dhaka Medical College Hospital, Shishu Hospital, IEDCR of Directorate General
of health Services. Unless suitable personnel from these hospitals, and TEDCR are
included as co-mnvestigators, it may be difficult to carry out the work and attain
the objectives.

(&) a consent form for hospitalized patients 15 needed since blocd samples will be
collected from the hospitalised patients.

(0 for clinical management studies involving evaluation of treatment strategies, full
pledged research protocol detailing all the activities will be required to enabie the
ERC to consider ethical issues mvolved.

(g) for Community based activities surveillance for epidemiclogical studies, selection
of Kamlapur Urban Slum raised several queries:

e why an urban slum at the first place, why not a more affluent post area? If
its irend is that mosquitoes may move from affluent areas to slum at some
stage (as PI tried to explain), why not include both urban posh area and a
slum. .

e what happens, if sufficient sample to draw valid conclusion are not
obtained in Kamiapur?

s gactive involvement IEDCR (for DGHS) for Community based Surveiliance
mav be necessary for them to carry on the surveillance later on (page # 4 of
the pretocol 1s referred).



¢ standard treatment protocol for community based patients will also be
needed.

(h) budget allocation for hospital based surveillance seems to be disproportionate since
hospital records will be utilized and there already exists a surveillance system and
regular reporting to DGEHS from these hospitals. Given what already exists in the
hospital system for surveillance, the budget of US$171,823 seems high but until a
detailed breakdown is available it is not possible to be certain. The budget of
US$197,379 for the community-based surveillance component similarly needs
clanification. .

(1) budget re-allocation may be considered to extend the 'Community based active
surveillance' sites.

(J) the researchers propose to “implement a multifaceted, integrated program to provide
solid scientific bases for designing and evolving public health strategies for
prevention and control dengue in Bangladesh”.(p2) This is a noteworthy aim which
unfortunately is not fully supported by the proposed research program, although the
results may contribute to such a outcome.

{k) the hospital-based surveillance component will only focus on three selected hospitals
in Dhaka that currently deal with most of the cases of dengue in the capital. Bearing in
mind that there is already a hospital case recording and reporting system in place, the
additional demographic, clinical, and laboratory data that the research effort will
gather (at considerable cost) will not appreciably enhance the capacity of the MOHFW
to mount a “rapid response” to the dengue outbreak. The identification of “case-
associated locations™ and using established methods for vector elimination is already
possible.

(1) the establishment of a (hospital) sentinel surveillance system will as stated require
enrolment of hospitals from all parts of the country at some future date. It is not clear
whether the research program will conduct this expansion during the inter-epidemic -
period, and if so whether that will incur a further cost. What may be feasible is the
sefting up of a pilot surveillance system in Dhaka (again according to the budget at
considerable cost). What is required urgently is a rapid response system from at least
the major hospitals in the whole country to be established and some hands-on training
of personnel for this purpose.

(m) the epidenmology study will unfortunately not give any information about risk factors
including rnisk behaviours from the non-slum areas where many cases have occurred.
Furthermore the selection of controls for the nested case-control study from the same
slum area as the cases may not elicit useful information about environmental
conditions,



(n)

(0)

(p)

(@

the mosquito vector surveillance component may contribute to what is documented and
utilized already for outbreak prediction, as will the viral detection component. The
potential public health benefit of the latter component is obscure given what is known
already.

the serological assays (Component V) forms a critical part of the research program
that has great potential. The study population for this component needs elucidation.
There seems to be some overlap here with the clinical management component in terms
of blocd sampling and antibody detection.

the immunologic response and host characteristics component of the program
(Component VI) also needs patient numbers and selection critenia. This component
too will have some overlap with the climical management component as far as blood
sampling from hospital patients is concemed.

the baseline questionnaire should include questions about the type of dwelling ie
materials used for construction as weil as the availability of lighting (electricity,
paraffin etc). It should also inquire about general mosquito control measures already
taken eg City Council action, unblocking of stagnant drains etc.

(r) there i1s a major ethical 1ssue regarding the “opporturustic” interventions of authorities

in any so-called emergency situaiion. Most countries will have legislation that control
such actions with powers vested on the “proper authorities”. Even under these urgent
circumstances, the use of invasive procedures ¢.g., blood sampling does require
clearance from ethics comnuttees unless such procedures are routinely done under
normal {non-emergency} situations. Such clearance may be given.

DECISION: The PI was advised to address the above issues and resubmit a modified copv

of the protocol for consideration of the Committze.

Agenda 7. Any other business

It was resolved that the Commuttee will meet again late this week or early next week as
soon as the response of the PI of the protocol # 2000-023 is received.

The meeting ended at 3:45 p.m. with a vote of thanks to the Chair.

Draft Approved R
3 September 2000 ' Brofessor Mahmudur Rahman
' Chainman

Confirmed

Ethical Review Commuttea

Chairperson, ERC
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(FACE SHEET)

ETHICAL REVIEW COMMITTEE, ICDDR,B.

Principal Investigator: Wasif Ali Khan
Application No. 2000-22

Title of Study:

Cryptosporidiosis

Molecular Epidemiclogy of

Trainee ‘nvestigator (if any): _ -

Supportiag Agency (if Non-ICDDR B)

Project Status:

[ £ ] New Study

[ ]Conti

nuation with change

[} No change (do not fill out rest of the form)

Circle the appropriate answer to each of the following (1f Not Applicabie write NA)

1. Source of Population:

(a) Il subjects !
{(b)  Non-ill subjects
{¢)  Minor or persons under guardianship

2. Does the Study Involve:

()  TPhysical risk to the subjects

(b}  Social risk

{c)  Psychelogical risks to subjects

(d) Discomfort to subjects

(e) [nvasion of privacy

(A Disclosire of information damaging
10 subject or others

3. Does the Swudy Involve: |

{a}  Use of records (hospital, medical,
death or other}

{h)  Use of fctat tissue or abortus

{c)  Use of crgans or body fluids

4. Are Subjects Clearly Informed About:

(a)  Nature and purposes of the study

{b)  Troccdures to he followed including
alternatives used

(c)  Fhysical risk

{d)  Sensitive questians

(e) Benelits to he derived

{N  Right to refiise to participate or to
withdraw from study

{(g) Confidential handling of data

{h)  Compensatinn &/or treatment where
there are risks or privacy is involved
in any particular procedure

YES_

¥

Yes
Yes
Yes

Yes
Yes

Yes

Yes
Yes

Wil: precautions be taken to protect

Will Signed Consent Form be Required:
{(a). From subjects
(b} From parents or guardian

(if subjects are minor)

No

v .
‘f(: No
\X; No

ang 1ymity of subjects

Check documents being submitted herewith 13

Coramittee:

X

<J4

-

Umbrella proposal - Initiatly submit an with
overview (all other requirements will be
submitted with individual studies

Protocol (Reguired)

Abstract Summary (Required)

Statement given or read to subjects on nature
of study, risks, tvpes of questions to be asked.
and right to refuse to participate ot withdraw)
{Required

Informed consent (orm for subjects ,
Informed consent form for parent or guardian
Procedure for maintaining confidentiality
Questionnaire or interview schedule®

[f the final instrument is not completed prior to

review, the following information should be
included in the abstract summary '

A description of the areas to be covered in the
auestionnaire or interview swhich conld he
considered either sensitive or which would
constitute an invasion of privacy

2. Example of the type of specific questions 1o be
asked in the sensitive areas
3. An indication as to when the questionn: ire will

be presented to the Commilttee for revie'v

vefore making such change,

e

}’rinciﬂ:al Investigator

We agree to abtain approval of the Ethical Review Committee for any chang :s involving the rights and welfare of suk jects

Trainee

[ T



Principal Investigator: Last, first, middle: Khan, Wasif, Ali
RESEARCH PROTOCOL FOR OFFICE USE ONLY
Protacol No: 2000-22 Date received:
RRC Approval: Yes/ No Date:
ERC Approval: Yes/No Date:

Project Title: MOLECULAR EPIDEMIQLOGY OF CRYPTOSPORIDIOSIS
Theme and key words: Persistent diarrhoea in children infected with Cryptosporidium parvum
Persistent diarrhoea, children, Cryptosporidiun parvum :

Principal Investigator: Wasif Ali Khan Division: Clinical Sciences Division Phone: 880-2-9886734
Address: Assistant Scientist Email: wakhan@icddrb.org
Clinical Sciences Division, ICDDR, B
Mohakhali, Dhaka-1212

Co-Principal Investigator(s): Honorine Ward, M.D. New England Medical Center (NEMC), Boston

Co-Investigator(s): Stephen B. Calderwood, M.D & Edward T. Ryan, M.D., Mass. Gen. Hosp/Harvard
Med. School, Boston; Michael Bennish, M.D. New England Medical Center (NEMC), Boston: Richard
Guerrant, M.D. University of Virginia.

Student Investigator/Intern: Not Applicable

Collaborating Institute(s): New England Medical Center (NEMC), Tufts University, Boston, MA
Massachusetts General Hospital (MGH), Harvard, Boston, MA
University of Virginia, Charlottesville, VA

Population: Inclusion of special groups ( Check aif that aopfy)

Gender O Pregnant Women

X Male O Fetuses

X Females 3 Prisoners

Age O Destitutes

X 0 -5 years O Service providers

O 5-9years O Cognitively Impaired

0O 10- 19 years 0O CcGsw

O 20+ O Others (specify Age }
O >65

Project / study Site ((heck aff the apply): )

X Dhaka Hospital O Mirsarai

O Matlab Hospital O Patyia

O Matlab DSS area O Other areas in Bangladesh
O Matlab non-DSS area O Outside Bangladesh
O Mirzapur name of country:

O Dhaka Community X Multi centre trial

O Chakaria {Name cther countries involved)
O Abhoynagar USA, Brazil, RSA

Type of Study [Check s/ that appiv)}

3 Case Control study 0O Cross sectional survey

O Community based tral / intervention O Longitudinal Study {cohort or follow-up)
O Program Project (Umbrella) 3 Record Review

O Secondary Data Analysis O Prophylactic trial

O Clinical Trial {(Hospital/Clinic) @O Surveillance / monitoring

O Family follow-up study

X Others: Prospective, Observaiﬁonal, immune response and pathogen genotyping study.
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-Targeted Population /Gheck a/ that appiy)

X No ethnic selection (Bangladeshi) O Expatriates
O Bangalee J Immigrants
O Tribal groups O Refugee

Consent Process (Check af that apply).

X Written ' X . Bengali language

a Oral 3 Engiish language

O None

Proposed Sample size: 100 (50 patients/50 controls) Total sample size: 100

Determination of Risk: Does the Research Involve (Gheck aif that appiv)

3 Human exposure to radicactive agents?
O Fetal tissue or abortus?
3 Investigational new device?
{specify )
O Existing data available from Co-investigator

Human exposure to infectious agents?
Investigational new drug

Existing data available via public archives/source
Patholagical or diagnostic clinical specimen only
Observation of public behavior

New treatment regime

ao>xaoaa

Yes/No

3 X Isthe information recorded in such a manner that subjects can be identified from information provided
directly or through identifiers linked to the subjects?

O X Does the research deal with sensitive aspects of the subject's behavior; sexual behavior, alcohol use or
illegal conduct such as drug use?

Could the information recorded about the individual if it became known outside of the research:

O X a. place the subject at risk of criminal or civil liability?

O X b. damage the subject’s financial standing, reputation or employability; social rejection, lead to stigma,
divorce etc.

Do you consider this research (Check one)

O greater than minimal risk O no more than minimal risk
O norisk , X only part of the diagnostic test

Minimal Risk is "a risk where the probahility and magnitude of harm or discomfort, anticipated in the proposed
research are not greater in and of themselves than those ordinarily encountered in daily life or during the
performance of roufine physical, psychological examinations or tests. For example, the risk of drawing a small
amount of bleod from a healthy individual for research purposes is no greater than the risk of doing so as a part off
routineg physical examination".
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Yes/No

X 0O Isthe propbsal funded?
If yes, sponsor Name: US NIH

Is the proposal being submitted for funding?

X O If yes, name of funding agency: NIAID
Do any of the participating investigators and/or their immediate families have an equity relationship (e.qg.
stockholder) with the sponsor of the project or manufacturer and/or owner of the test product or device to
be studied or serve as a cansultant to any of the above?

IF YES, submit a wrilten statement of disclosure to the Director.

Dates of Proposed Period of Support Cost Required for the Budget Period ($)
{Day, Month, Year - DD/MM/YY) a  Ist Year 2 Year 37 Year Other years
Beqginning date ASAP $10,512
End date 1 year b.  Direct Cost: 10,512  Total Cost :$10,512

Approval of the Project by the Division Director of the Applicant
The above-mentioned project has been discussed and reviewed at the Division level as well by the

external reviewers. The protocol has been revised according to the reviewer’s comments and is approved.

Prof. George Fuchs
Name of the Associate Director Signature Date of Approval

Certification by the Principal Investigator

Signature of PI %\_ﬁ\
I certify that the statements herein are true, complete {— y V\
and accurate to the best of my knowledge. I am aware { Date: & ,C}b‘(( 280D
that any false, fictitious, or fraudulent statements or -
claims may subject me to crirminal, civil, or administra- Name of Contact Person (if applicable)}
tive penalties. I agree 0 accept responsibility for the
scientific conduct of the project and to provide the re-

quired progress reports if a grant is awarded as a result
of this application.
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PROJECT SUMMARY: Describe in concise terms, the hypothesis, abjectives, and the relevant background of the
project. Describe concisely the experimental design and research methods for achieving the objectives. This
description will serve as a succinct and precise and accurate description of the proposed research is required. This

summary must be understandable and interpretable when removed from the main application. ( TYPE TEXT WITHIN
THE SPACE PROVIDED),

Principal Investigator
Wasif Ali Khan

Project Name
MOLECULAR EPIDEMIOLOGY AND HUMORAL IMMUNE RESPONSES TO CRYPTOSPORIDIUM PARVUM

Total Budget: US$10,512 Beqginning Date: Ending Date: One Year from study Initiation

Cryptosporidial infection is mostly asymptomatic and almost always self-limiting in immunocompetent hosts, but
may be severe and life threatening in immunocompromised patients such as malnourished children and those with
acquired immunodeficiency syndrome (AIDS). Cryptosperidial infection in early childhood may resuit in subsequent
impairment in growth, physical fitness and cognitive function,

The Diarrhoea Treatment Centre of the ICDDR, B in Dhaka, Bangladesh annually cares for more than 100,000
persons with diarrhea, 80% of whom are children < 5 years of age. Previous studies have found that 2% of these
children have ¢ panm present in the stool. The abjective of this study is to perform genotyping, serum and fecal
antibody analysis on & paresrrinfected and uninfected children and correlate with clinical findings.

We will identify . parverminfected children by screening stools by microscopy using a modified acid fast stain of all
eligible children who came to the ICDDR, B. Those infected with C ganwmrwill be asked to participate in the study.
Control children without £ panwsminfection will be identified as the next age appropriate child who comes to the
Treatment Centre.

A questionnaire will be prepared to note {CRF - case report form) the routine history and physical findings, parents
of the children will be asked about drinking water source, contact with livestock, pets and other animals. Stool
samples {10-50 ml) will be collected and transported as soon as possible in portable coot boxes to the laboratory. C
parvum oocysts in stool samples will be identified using a modified acid fast stain. Stools from study subjects will be
divided into two aliqguots. One will be stored in 2.5% potassium dichromate at 4°C. The other half will be stored
frozen at -80°C. Approximately (1ml of blocd) will be obtained from  panwmr infected children and control
patients at the time of presentation. Serum will be stored at —80°C.

All samples will be shipped to NEMC, Tufts at the end of patient recruitment. Stool samples positive for C parvum
by microscopy will be analyzed for isolate genotype at NEMC. To analyze genotypic diversity, restriction fragment
length polymorphisms (RFLP) analysis of PCR-derived DNA fragments (PCR-RFLP) will be used. We will also evaluate
serum 1gG, IgM and IgA and fecal sIgA respenses by ELISA and immunoblot analysis to & garvwm antigens in
children with €. parvurm infection, as well as in age and sex-matched controls.

We will identify 50 children < 5 years of age infected with £ panesmrinfection. An equal number of children as
control with diarrhea but without £ panvum infection will also be enrolled. These children will be age-matched in the
following categories - < 12 months; 13-24 months; 25-60 months. The inclusion criteria are: age 15d to 60 months,
either sex, duration of illness = 14 days, and written informed consent obtained from the guardians of the study
patient. Patients with chronic renal, cardiac, or hepatic problems will be excluded from enrolment into the study.
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KEY PERSONNEL (List names of all investigators including PI and their respective speciaities)

Name ~ Professional Discipline/ Specialty Role in the Project

1. Wasif Ali Khan Internal Medicine Principal Investigator
2. Honorine Ward Internal Medicine Co-PI

3. Stephen B. Calderwood Infectious Disease Investigator

4. Edward T. Ryan Infectious Disease Investigator

5. Michael Bennish Infectious Disease Investigator

6. Richard Guerrant Infectious Disease Investigator

DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be tested:

Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed
study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation
of the hypothesis.

Specific Aims:

Describe the specific aims of the proposed study. State the specific parameters, bioclogical functions/ rates/
processes that will be assessed by specific methods (TYPE WITHIN LIMITS).

Please note: This study is funded by the Opportunity Pool of Funds of the International Collaborations in Infectious
Disease Research (ICIDR) program of the U.S. National Institute of Allergy and Infectious Diseases {(NIAID). This
pool of funding is available to Pathogen Specific Groups (PSG) of the ICIDRs.  Three ICIDRs comprise the Enteric
Pathogen Specific Group (Harvard-Massachusetts General Hosp./ICDDRB Dhaka, Bangladesh; Tufts-NEMC/Republic
of South Africa; University of Virginia/Brazil). This award is separate from the ICIDR projects.

The overall goal of this pilot study is to investigate the molecular epidemiology of and host antibody response to
Cryptosporidium parvem in three areas of the developing world where this parasite is a major cause of persistent
diarrhea in children with and without HIV infection. Cryptosparidial infection in early childhood may result in
subsequent impairment in growth, physical fitness and cognitive function. In children with AIDS, this parasite may
cause severe and often fatal diarrheal disease for which there is no specific therapy. Very little is known about the
molecular epidemiclogy of . parvevr or about host antibody responses to this parasite, particularly in the setting of
the developing world. The interaction between ICIDR investigators in this pathogen specific group presents a unigue
opportunity to study these aspects of ¢ parvwrm infection in Bangladesh, Brazil and rural S, Africa as representatives
of developing countries in three continents and brings together the interests and expertise of each of the groups.
For a number of years the UVA/Brazil ICIDR has studied the association of cryptosporidiosis with persistent diarrhea
and the long-term effects of €. panwrminfection on physical fithess and cognitive function in children. A major goal
of the Tufts-NEMC/S. Africa ICIDR is to study the motecular epidemiology of Cryptosporidivm parverm infection in
HIV-infected and uninfected children. The focus of the MGH-Harvard/Bangladesh ICIDR is to study mucosal
immune responses, in particular to Vo cfoferse. This pilot study will provide important information about &
parvum genotypes and antibody responses to € parnvwnr and their clinical and epidemiolagical correlates in each of
the three countries. This will enable us to determine whether these parameters can be used as tools to study the
epidemiology of cryptosporidiosis in developing countries in future studies. The long term goal is to develop
interventional strategies to minimize or prevent transmission of this disease.

The specific aims are;

1. Molecular epidemiology of & parvum infection:
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a. To determine the genotypes of isolates from children with C panwm infection in Brazil and Bangladesh and
compare genotype information with that obtained from S. Africa (already being performed as part of Tufts-
NEMC/S. Africa ICIDR)

b. To correlate . panum genotype information with geographic location, age, dlinical status (duration and severity
of illness), drinking water source and contact with animals.

2. Sercepidemiology and systemic and mucosal antibody responses to C. parvumr antigens
a. To determine the presence and titer of serum IgG, IgM and IgA and fecal secretory (s) IgA ant-C panvurm

antibodies (in particular antibodies to the 15/17 kDa immunodominant antigen) by ELISA and immunobiot in
children infected with £ parvurrand in controls in Brazil, Bangladesh and S. Africa., ‘

. To correlate serum and fecal antibody status with age and clinical status {duration and severity of illness) in

children in the three countries.

Background of the Project including Preliminary Observations

Describe the refevant background of the proposed study. Discuss the previous related works on the subject by
citing specific references. Describe logically how the present hypothesis is supported by the relevant
background observations including any preliminary resuits that may be available. Critically analyze

available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge
that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the
basis of background information. If there is no sufficient information on the subject, indicate the need to
develop new knowledge. Also include the significance and rationale of the proposed work by

specificatly discussing how these accomplishments will bring benefit to human health in relation to

biomedical, social, and environmental perspectives. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

The intestinal protozoan parasite Gryplosporidium parverm, is a significant cause of diarrheal disease
worldwide (26, 29). Cryptosporidial infection is often asymptomatic and almost always self-limiting in
immunocompetent hosts, but may be severe and life threatening in immunocompromised patients such as those
with acquired immunodeficiency syndrome (AIDS). In developing countries & panwmis a major cause of persistent
or chronic diarrhea in children with and without HIV infection (12, 36, 37, 42, 47, 65). In countries such as Brazil,
Peru and Guinea-Bissau, West Africa, cryptosporidial infection in childhood has been reparted to be associated with
subsequent impairment in growth, physical fitness and cognitive function (1, 16, 28, 41). Crptosporidium is highly
infectious with an ID50 as low as 132 ococysts (19). The infection may be transmitted by direct person to person
spread or by ingestion of contaminated food or water. € panawm has been identified as the causative agent of
numerous water borne outbreaks of diarrheal disease (20). To date there is no specific therapy approved for
treatment of cryptosporidiosis,

C parvurn is @ major pathogen in children with acute as well as persistent diarrhea in the three countries
represented by the ICIDRs in this pathogen specific group. Investigators in the UVA/Brazil ICIDR have studied
cryptosporidiosis in children with persistent diarrhea in Brazil for a numbers of years. A 4-year cohort study in an
urban slum in northeastern Brazil, conducted by these investigators, detected & panvusm infection in 7.4% of all
stools tested from children with diarrhea (48). Of these, £ panvum was identified in 16.5% of stools from children
with persistent diarrhea, compared to 8.4% from children with acute diarrhea and 4.0 % of children without
diarrhea. A recent report by this group of a 45 month prospective cohort study of persistent diarrhea in children in
a shantytown in northeast Brazil confirmed that Crpiosporiciurm was a major pathogen and was significantly
associated with 11.4% of episodes of acute diarrheal illness and 23.9% of persistent diarrhea episcdes (37).
Studies from this group have also shown that ayptosporidial infection in early childhoed may result in subsequent
impairment in growth, physical fithess and cognitive function (1, 28). Most of the children in these cohort studies
were not HIV-infected (Guerrant, R. L., unpublished). However, a recent study of hospitalized HIV-infected patients
with diarrhea showed that Chploporidium was a significant pathogen (Guerrant, R. L., unpublished).
Cryptosporidiosis is also an important cause of diarrhea in children in Bangladesh (86). A study from the ICDDR, B
(the MGH-Harvard/Bangladesh ICIDR site) reported the presence of £ p#rvmz in the stools of 3.5 % of 1949
children with acute diarrhea (5). Another recent case-control study from the same site confirmed that ¢ parvumis
significantly associated with diarrheal illness in children in Dhaka (2). Most of the children in the ICDDR, B studies
are also not HIV-infected (Khan W. A., unpublished). In S. Africa, Cryptgporidium is a major pathogen associated

-with persistent diarrhea in children with AIDS. A recent study by investigators from the Tufts-NEMC/S. Africa ICIDR
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showed that Gyploporidium was the major pathogen identified in HIV-infected children with persistent diarrhea and
was present in stool samples from 24.8% of 101 of these children (64).

Molecular epidemiology of cryptosporidiosis

Very litte is known about the epidemiology of cryptosporidiosis, particularly in developing countries.
Molecular analyses of £ parnvum isolates have identified genetic differences among these isolates leading to a
molecular approach to study the epidemiology of this infection (6, 39, 43, 44, 51, 52, 60, 63, 66, 72, 81, 83).
Human isolates of ¢ panwm have been dassified into two genetically distinct genatypes, a human-type (genotype
1}, present mainly in human infections, and a bavine or caif type (genotype 2), present in bath animal and human
hosts (51, 54, 66, 81). Genotypic variation has been demonstrated at various genetic loci including the ITS1 regien
of rDNA (10, 44), the SSU rRNA gene (84), polythreonine ORF {11), DHFR-TS gene {80), COWP gene (52, 68), EF-2
gene, TRAP C1 gene (67, 69), TRAP C2 gene (54) elongation factor-2-gene (31) and beta-tubulin gene (7, 63, 71).
These studies did not identify heterogeneity within the two genotypes. However, recent studies have shown that
significant intragenotypic variation can be identified at certain genetic loci. A recent analysis of microsatellite
repeats reported that the human genctype can be further differentiated into 2 sub-genotypes and the calf genotype
into 4 sub-genotypes (6). Some sub-genctypes showed a wide geographic distribution, whereas athers were
restricted to specific geographic locations. Investigators from the Tufts-NEMC/S. Africa ICIDR and others recently
cloned and sequenced a £ parvum gene encoding surface glycoproteins gp40/46 and gpl5/17 (13, 57, 70).
Sequence analysis of caif and human genctype isolates at this locus revealed that this gene is highly polymorphic
(49, 70) and that single nucleotide and single amino acid polymorphisms in these sequences defined at least 5
distinct allelic groupings, one of which is a calf or genotype 2 allele and the others human or genotype 1 alleles
(70). In future studies, analysis of the single nuclectide palymorphisms at this locus may be useful for fingerprinting
C. parvum isolates for detailed molecular epidemiological studies.

At the present time however, the significance of the genetic heterogeneity in & panvum isolates is not clear
and it remains to be determined whether there is a correlation between genotype and clinical or epidemiological
correlates such as age, HIV status, duration and severity of clinical illness, geographic location, drinking water
source and contact with animals. Some studies have suggested a correlation of parasite genotype with infectivity in
mice, clinical iliness in animal models as well as clinical features in AIDS patients. For instance, the majority of AIDS
patients enrolled in ACTG trial 336 were found to be infected with C parvumrisolates of the human genotype (83).
Isolates of this genotype were not infectious in neonatal mice. Another study of 140 AIDS patients with
cryptosporidiosis reported the presence of both human and bovine as well as mixed genotype infections (17). In
several patients in this study, isolates of the human genotype were associated with less severe clinical disease. A
recent study reported that a human genotype isolate propagated in piglets displayed phenotypic differences from
calf genotype isolates (82). This isolate was not infective for interferon  knockout mice, had a shorter oocyst
survival time and caused milder clinical illness in piglets than did calf genctype Isoiates. In a recent survey of
published data on 215 individuals with cryptosporidiosis and known HIV status, 75% of € panasm isolates were of
the human genotype (74). There was, however, no significant difference in genotype pattern between 29 HIV-
infected (90% human genatype) persons, and 187 HIV-uninfected persons (84% human genotype). The majority
(96% of 95) of isolates from two waterbome outbreaks of cryptosporidiosis in the UK were reported to be of the
human genctype (53). However, a study of persons with sporadic diarrhea associated with cryptosporidiosis in the
UK found that 62% of 194 isclates were of the calf genctype (39). In this study there was no significant difference
in distribution of genotype by sex or age. There was, however, a significant difference in genctype by place of
residence within the UK, and by histary of recent foreign travel

The majority of genotyping studies performed thus far have been on C panvurm isolates from developed
countries. Very little information is available on genotypes of isolates from developing countries. Our preliminary
data (see Preliminary studies below) on genotyping of C parnvurm isolates from HIV-infected children with persistent
diarrhea in South Africa indicate that the human isolate is predominant although both genotypes are present.
Similarly our preliminary data on genoctyping of £ ganaurm isolates from Brazil indicate that the human genotype is
moare prevalent.

Seroepidemiology and antibody responses to C. parvuir antigens

The host immune response to £ parverm and mechanisms of protective immunity are not well understood.
Both cell-mediated and humoral responses are believed to be important in protective immunity {62, 73). A number
of ‘studies have reported the presence of C parvum-specific serum 1gG, IgM and IgA and fecal IgA antibodies by
ELISA, IFA or immunaoblot analysis in humans following cryptosporidial infection (8, 9, 18, 21-25, 27, 30, 33, 34, 38,
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40, 45, 46, 50, 56, 58, 61, 62, 75-79, 85). The role of antibodies in resistance to infection and protective immunity
is not clear. However, in many of these studies the presence of ¢ garvum-specific antibodies has been used as an
indicator of past or present cryptosporidial infection. Seroprevaience studies have reported a wide range of
seropositivity depending on age, geographic location, living and environmental conditions. Investigators from the
UVA/Brazit ICIDR found that by 2 years of age almost all children in a semiurban impoverished community in
Fortaleza acquired serum antibody, compared to ~50% amaong children in Anhui, a rural area in China and 16.9% of
children in Virginia, USA (85). There is no information on antibody responses to £ ganawm in children from
Bangladesh or 5. Africa. '

In order to develop more specific and sensitive assays for the presence of serum and mucosal antibodies
recent studies have focused on specific £ panwm antigens.  Immunoblot analyses have identified the presence of
antibodies to a wide range of antigens ranging from <14 to >200 kDa in M, (62). Of these, antigens 15/17 kDa in
M, have been consistently identified (9, 21, 22, 24, 30, 38, 45, 46, 61). The majority of these studies have been
performed in developed countries. Very little information is known about antibody responses to the
immunodominant 15/17 kDa antigen in developing countries. In a preliminary study conducted by investigators
from the Tufts-NEMC/S. Africa ICIDR of a cohort of Bedouin children in southern Israel with and without
cryptosporidial infection, sera from infected children were also found to consistently display antibodies to a 15 kDa
protein (32). Till recently, crude ococyst antigen preparations were used for these analyses, A recent study
measured serum IgG responses to a partially purified native preparation of the 15/17 kDa protein by ELISA (58).
This ELISA was more specific and sensitive than ELISAs currently in use, which employ crude oocyst antigen.
Investigators in the Tufts-NEMC/S. Africa ICIDR and others have recently clened the gene encoding the 15/17 kDa
immunodominant antigen, also named gpi15 or Cpl7 (13, 57, 70). Sera from C parvurm-infected individuals which
reacted with the native protein also reacted with recombinant Cp17 (57). Investigators in the Tufts-NEMC/S. Africa
ICIDR have also expressed the recombinant 15kDa protein as a thioredoxin fusion protein in £ co#(13) and purified
the fusion protein by nickel affinity chromatography. Preliminary studies indicate that sera from € penvumrinfected
individuals display reactivity to the recombinant protein by immunoblotting (Jaison, S. and Ward, H. D.,
unpublished). In collaboration with Cynthia Chappell and Sara Dann, University of Texas School of Public Health,
Houston, TX, ELISAs to measure serum and fecal antibodies to gpl5 using this recombinant fusion protein as
antigen have been standardized. Studies are currently underway to evaluate serum and fecal antibody responses to
gpl5 (using these ELISAs) in ongoing studies of ¢ panvumrinfected volunteers (14, 15, 19, 50).

PRELIMINARY STUDIES

A. Genotypic analysis of € parvum isolates from HIV-infected children with persistent diarrhea in
Durban, S. Africa.

As part of an ongoing study to determine the prevalence of the enteric pathogens associated with persistent
diarrhea in HIV-infected children in South Africa, we undertook a genotypic analysis of isolates from & panvumrr
infected children (35). Blood and stool samples were callected from HIV-infected children 6 to 36 m presenting with
diarrhea to King Edward VIII Hospital, Durban, S. Africa (64). Children with diarrhea lasting more than 7 days
{before or during the hospital stay) were enrolled in the study. Stool samples were processed for detection of
enteric bacterial, viral and protozoal pathogens.

Results:
Clinical:

The mean age of 101 patients enrolled to date was 14.9m. Study children were a mean 4% of median
welght-for-age. Median HIV RNA was 1.197 x10° copies/mi_(range: 502-21.9 x10° copies/mi) and CD4 count was
726 x10%ml (range 12-2,880). C parvisn was the major pathogen identified and was present in 25 (24.8%)
children. ¢ parvum infected children had significantly lower CD4 counts (g.mean: 299 vs. 648 x10%/ml, p=0.002)
and CD4:CD8 ratio (g.mean: 0.195 vs, 0.366, p=0.004) than other children. C panurm-infected children did not
differ from other children in age, weight-for-age or plasma HIV RNA. Significantly more C garvurrinfected children
died within 8 weeks of admission than children who were not infected (6/16 vs. 7/68, p = 0.007).
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Figure 1: Genotypic Analysis:
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Stool specimens from the & panvem-infected children were stored at —20°C and shipped to New England
Medical Center, Baston on dry ice for genotyping.

Table 1: Genotypic analysis of €. parvumisolates from S. Africa

Stud | Age | Sex { Diarrhe CD4 HIVRNA | Clinical c PCR RFLP
y | (mths a count (x | copies/mL | outcom parvum TRAP C1 TRAP C1

No ) (days)* | 10°/mL) a? in stool COWP COWP
14 15 M 12 1904 630374 ALIVE + + + C C
15 22 M 8 298 1955587 NK + + + H H
16 26 F 14 464 1357759 ALIVE + + + C C
17 8 F 7 855 11623833 DEAD + + + H H
18 9 M 8 146 1597611 DEAD + - - - -
19 13 F 7 424 22309 DEAD + + + H H
20 6 M 7 172 2284562 ALIVE + + + H H
21 8 F 3 1240 1675577 ALIVE + + + C C
22 12 F 14 418 1678333 ALIVE + + + H H
23 6 M 60 24 882880 DEAD + + + H H
24 10 M 30 1134 - 1922891 ALIVE + + + H H
25 21 M 7 344 5796283 ALIVE + + + C C
26 14 M 14 410 1927915 ALIVE + + + H H
27 12 M 7 628 1224586 ALIVE + + + H H
28 7 F 7 1932 186235 ALIVE + + + H H
29 25 F 5 352 617534 ALIVE + + + H H
30 12 F 8 848 1004918 ALIVE + + + H H
31 34 M 21 60 1575402 DEAD + + + C C
32 6 F 29 598 1550000 NK + + + H H
33 17 M 14 138 2413618 ALIVE + - - - -
34 7 M 30 1776 1028245 ALIVE + - - - -
35 8 M 7 39 2377872 DEAD + + + H H
36 19 F 14 1070 1878336 ALIVE + + + H H
37 11 F 15 ND - 1077402 DEAD + + + H H

« !Duration of diarrhea in days prior to admission.

« Clinical outcome = alive or dead by 8 weeks post admission/recruitment ,

« NK= Not Known, as defaulted follow up, ND = Not done, as child died before enroliment.

+ H= human or genotype 1, C= calf or genotype 2
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DNA was extracted from these samples by slight modification of a previously described method (39). This DNA was
used to amplify fragments of the Cnpfosporidivm oocyst wall protein (COWP) and the thrombospondin-related
adhesive protein of Cyprosporidium (TRAP C1) genes by PCR using previously published primers (67, 68). DNA
fragments could be amplified in 21 of 24 samples. Restriction length polymorphism with the restriction enzyme
Rs31 was then used to determine the genotype of C panvumrisolates (Fig 1). The results are shown in Table 1. 16
of 21{76%) isolates were determined to be of the human genotype at both loci. Association between genotype and
various clinical parameters was determined using Mann Whitney and Fishers exact tests. Analysis of the results
showed that there was no significant association between genotype and duration of diarrhea, CD4 count, HIV RNA,
sex ar clinical outcome. Presence of the calf genotype was associated with older age {mean, 20.8 vs. 11.9 months,
p=0.05). This is the first report of genotyping of € parnvumisolates from Africa. In this population of HIV infected
children with diarrhea in S. Africa, the human genotype of £ parvsm was more prevalent than the calf genotype.
In this study the numbers. of isolates (particularly the calf genotype) studied was small. Analysis of larger numbers
of isolates may reveal significant associations of genotype with various clinical and epidemiological (not analyzed in
this study) parameters.

Research Design and Methods

Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims

of the project. Discuss the alternative methods that are available and justify the use of the method proposed in
the study. Justify the scientific validity of the methodological approach (biomedical, social, or environmentai) as

an investigation tool to achieve the specific aims. Discuss the limitations and difficuities of the proposed
procedures and sufficiently justify the use of them, Discuss the ethical issues related to biomedical and

social research for employing special procedures, such as invasive procedures in sick childran, use of isotopes or
any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures
to be observed for protection of individuals during any situations or materials that may be injurious to

human health. The methodology section should be sufficiently descriptive to allow the reviewers to make vaiid

and unambiguous assessment of the project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS).

1. Study Design
Exploratory study
2. Selection of Patients for the study

A total of 50 children < 5 years of age infected with £ panvum (where pediatric HIV-infections are uncommeon) will
be enrolled for the study. An equal number (N = 50) of children with diarrhea but not infected with £ oarverm will
be identified and taken as control patients. These children will be age-matched in the following categaries - < 12
moenths; 13-24 months; 25-60 months.

The sample size of 50 per cell gives us the ability to detect differences between groups of half a standard deviation
for continuous variables and 25% differences for categorical variables, as well as insuring that we can detect
correlations as small as 0.4, all at the 0.05 level of significance with 80% power. It should be noted that this is an
exploratory study, in part directed to estimating the variability within these groups so that we can be sure that
future studies are powered adequately.

Inclusion Criteria

Age 15d to 60 months
Gender Either sex
Duration of iliness > 14 days

Written informed consent for participation in the study from their guardian.
Exclusion Criteria
Patients with chronic renal, cardiac, or hepatic problems.

Note: Patients will be enrclled at any time of the day, and on any day of the year, subject to fulfillment of
enrollment criteria.
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Bangladesh: The Diarrhoea Treatment Centre of the ICDDR,B in Dhaka, Bangladesh annually cares for more than
100,000 persons with diarrhea, 80% of whom are children < 5 years of age. Previous studies have found that 1.4
3.5 % of these children have C parvumr present in the stool(2, 5). Incidence of £ parnumr among persistent
diarrhoea children was 8.8% (5). Out of average 200 children a day those coming to the Treatment Centre,
ICDDR,B 5% are persistent diarrhoea children. Thus we expect to get 1-2 patients with persistent diarrhoea that will
be infected with C panvum per week. We will identify & parvumrinfected children by screening stools of all eligible
children who come to the outpatient clinic by microscopy using a modified acid fast stain. Those who are found to
be infected with £ parvern will be asked to participate in the study. Parents will be asked for informed consent,
Control children without C parnvum infection will be identified as the next age appropriate child who comes to the
Treatment Centre who does not have C parvum identified in their stool. Should parents dedine to have their child
participate in the study, the next age-matched child will be identified and asked to participate. Since pediatric HIV-
infections in this populaticn are extremely uncommon, HIV testing will not be performed. All study participants will
have signed informed consent as approved by the Bangladesh as well as MGH-Harvard Human Investigation
Committees and by NIH.

Brazil: Stools and serum will be obtained from our "banked" specimens, as well as from children in our prospective
studies in Goncalves Dias that are getting underway (HIV infection in these children is not an issue as we know and
have followed closely all the mothers over many years). In addition, we shall obtain stools and serum from patients
with AIDS in the Statewide Infectious Diseases hospital in Fortaleza. This will permit an assessment of the
predominant strains of Cyplosporidivm seen in our past studies as well as in our present studies in the community
as well as in hospitalized patients with diarrhea and AIDS. In addition, we will obtain age-matched neighborhood
controls from the same population for fecal and serum antibody studies. All study participants will have signed
informed consent as approved by the Brazilian as weill as University of Virginia Human Investigation Committees and
by NIH.

S. Africa: Children for study will be identified at two sites. One is the King Edward VIII Hospital in Durban, which
is the largest acute care hospital in KwaZulu/Natal province, and cares for ~1000 children with diarrhea per year.
The other is children enrolled in a prospective study of enteric infections in children with and without HIV-infection
in rural KwaZulu/Natal province — a cohort that will come from the core of the parent ICIDR study. As in
Bangladesh, contro! children at King Edward VIII Hospitat will be selected by identifying the next age-matched child
coming to the outpatient department who is not HIV-infected. In the field study in rural KwaZulu/Natal control
patients will be selected by identifying the child with the next sequential study number enrolled in the study who is
not & parvurm infected, and who fits into the age matching. All study participants will have signed informed consent
as approved by the 5. Africa as well as Tufts-NEMC Human Investigation Committees and by NIH.

Sample collection:

STOOL

Stool samples (10-50 ml) will be collected and transported as soon as possible in portable cool boxes to the
laboratory. . panverm oocysts in stool samples will be identified using a modified acid fast stain. Stools from study
subjects will be divided into two aliquots. One will be stored in 2.5% potassium dichromate at 4°C. The other haif
will be stored frozen at —80°C.

BLOOD

iml of blood will be cbtained from C panum infected children and control patients at the time of presentation.
Serum will be stored at —80°C.

At the end of all patient recruitment samples will be shipped to Boston for genotyping and antibody studies at
NEMC.

en ing:

Stool samples positive for C parvern by microscopy will be analyzed for isolate genotype. We will analyze genotypic
diversity using restriction fragment length polymorphisms (RFLP) analysis of PCR-derived DNA fragments (PCR-
RFLP}. For these analysgs, four previcusly identified polymorphic loci will first be amplified using PCR followed by
restriction enzyme digests to reveal polymorphisms in these genes. Qocysts will be purified from fecal samples
stored in-2.5% potassium dichromate at 4°C by salt flotation and Percoll density gradient centrifugation (3) or by
immunomagnetic seperation {55) and DNA will be extracted as previously described (83). Alternatively, DNA will be

directly extracted from “banked” frozen stcol samples as described in Preliminary studies using a modification of a
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previously described method (39). Genotyping will be performed as described previously by PCR-RFLP of the TRAP
C1 gene (67), COWP gene (68), polythreonine locus (11), and gp40/15 gene {70). The genotype of isclates from £
parvurmvinfected HIV-positive and negative children will be compared and correlated with epidemiological and clinical
data. Comparison between isclates from HIV-positive and HIV-negative children will be confined to S. Africa and
hospitalized children in Brazil, since pediatric HIV infections are very uncormmon in Bangladesh and in the children
from the cohort studies in Goncalves Dias, Brazil.

Serum and fecal antibody response:

We will evaluate serum IgG, IgM and IgA and fecal sIgA responses to £ panvumrantigens in children with £ parvum
infection as well as in age and sex-matched controls by ELISA and immunoblot analysis. For both analyses we will
use a crude oocyst preparation as well as the recombinant 15 kDa protein as antigen.

Serum ELISA: Isotype-specific, anti-C. panvesm serum antibodies will be quantitated by ELISA as previously
described (4). Briefly, 96-well plates will be coated with a freeze-thaw lysate of £ parvum oocysts or recombinant
15 kDa protein. Non-specific binding will be blocked with 1% bovine serum albumin (BSA) in PBS for 1 hour at
37°C. Wells will be incubated with serum diluted in 1% BSA in PBS for 1 hour at 37°C. After washing three times
with 0.05% Tween-20 in PBS (PBS-T), wells will be incubated with alkaline phosphatase-conjugated goat-anti-
human heavy chain-specific IgG, IgA or IgM diluted in 1% BSA/PBS for 1 hour at 37°C. After washing three times
with PBS-T, wells will be incubated with substrate and absorbance read.

Fecal ELISA: To quantitate anti-C. parvum fecal sIgA the aliquet of stool frozen at —80°C will be thawed and
processed as described previously (59). Briefly, 4G of stool will be added to 16 mi of PBS-T containing protease
inhibitors. The suspension will be filtered through cheesecloth and centrifuged at 20,000 x g for 3¢ min. The
supernatant will be frozen in aliquots at -80°C after addition of 0.1% BSA and 0.02% sodium azide. Total feca! sIgA
will be quantitated by ELISA and stool supernatants adjusted to the same concentration of total sigA, before
quantitating specific sIgA. Briefly, 96 well plates will be coated with goat anti-human IgA in carbonate buffer pH
9.6. Non-specific binding will be blocked with 5% fetal bovine serum (FBS) in PBS-T for 5 hour at RT. Wells wiil
then be incubated with serial dilutions of fecal supernatants in 5% FBS in PBS-T overnight at 4°C. After washing
three times with PBS-T, wells will be incubated with a mouse monoclonal antibody to human sIgA diluted in 5%FBS
in PBS-T for 1 hour at 37°C, washed three times and incubated with goat anti-mouse IgG-bictin conjugate in 5%
FBS in PBS-T for 1 hr at37°C. After three washes, wells will then be incubated with Streptavidin-horse radish
peroxidase (HRP) in 5% FBS in PBS-T for 1 hr at 37°C, washed three times, incubated with substrate and
absorbance read. The amount of total sIgA will be quantitated by comparison to known amounts of purified human
slgA. ¢ parvurnspecific sIgA in fecal supernatants containing a fixed amount of total sIgA will be quantitated by
ELISA as described above except that crude oocyst preparation or recombinant 15kDa protein will be used as
antigens to coat the piates.

Immunoblot analysis: The presence of antibodies to specific & panwm antigens will be determined by
immunoblot analysis as described previously. Briefly, a freeze-thaw lysate of £ panawm cocysts or recombinant 15
kDa protein will be separated by 5-15% gradient SDS PAGE and transferred to nitroceflulose. Non-specific binding
will be blocked with 10% NGS in 10 mM Tris-HCI, 150 mM sodium chloride, pH 8.0 {TBS) for 1 h before incubation
with serum or fecal supernatant (containing a fixed amount of total IgA) diluted in 5% NGS in 0.1% Tween 20 in
TBS (0.1% T-TBS) for 90 min at RT. After washing three times with 0.1% T-TBS, strips will be incubated with
horseradish peroxidase conjugated goat anti-human IgG, IgA or IgM (sIgA for fecal supernatant) antibody diluted in
5% NGS-0.1% T-TBS for 1 h at RT. Strips will be washed, incubated in a chemiluminescence substrate, expased to
film and developed.

The presence of serum and fecal antibodies to £ parnvum antigens, including the immunodominant 15/17 kDa.
antigen in C parvurninfected children from each of the three countries will be compared and correlated with
genotype information, as well as epidemiological and clinical data. Again, comparison of antibody status in HIV-
positive and HIV-negative children will be confined to S. Africa and hospitalized patients in Fortaleza, Brazil, since
pediatric HIV infections are very uncommon in Bangladesh and in the children from the cohort studies in Goncalves
Dias, Brazil. '
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Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For dinical and
laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate

Tlaboratory support. Point out the laboratory facilities and major equipments that will be required for the study. For

field studies, describe the field area incuding its size, population, and means of communications. (TYPE WITHIN THE
PROVIDED SPACE).

Site: Clinical Research and service centre, Dhaka hospital, ICDDR, B.

Study population: The Diarrhoea Treatment Centre of the ICDDR,B in Dhaka, Bangladesh annually cares
for more than 100,000 persons with diarrhea, 80% of whom are children < 5 years of age. Previous studies
have found that 1.4-3.5 % of these children have C panven present in the stool(2, 5). Thus on average
200 children a day come to the Treatment Centre, 2-7 of whom can be expected to be infected with
parvum. We will identify C parvarn+infected children by screening stools of all eligible children who come to
the outpatient dinic by microscopy using a modified acid fast stain. Those who are found to be infected
with C parvurm will be asked to participate in the study. Control children will be identified as the next age
appropriate child who comes to the Treatment Centre who does not have € panverm identified in their stool.

Laboratory facilities: The clinical laboratory service of the Labaratory Sciences Division of ICDDR, B will
he used for routine testing.
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Data Analysis

Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other
professionals. Specify what statistical softwares packages will be used and if the study is blinded, when the code
will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the
study. (TYPE WITHIN THE PROVIDED SPACE).

Statistical methods

Data will be entered onto computer using SPSS for Windows (Version 8.0). Range checks and a
double-entry system wiil be used to insure the validity of data entry. The significance of differences in
continuous variables (like age, duration of illness, serum antibody titer etc.} will be assessed by Student's t
test for data that are normally distributed, or by Mann-Whitney U test for data, which are not normally
distributed. Significance of differences in the proportions (severity of iliness, source of drinking water,
animal contact etc.) will be assessed by the chi-square test, and Fisher's exact test will be employed when
the expected number in any cell in the comparison is less than 5.
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Use of Animals

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

the proposed procedures.

Animal studies will not be undertaken as part of this protocol.
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Dissemination and Use of Findings

Describe explicitly the plans for disseminating the accomplished results. Describe what type of
publication is anticipated: working papers, internal (institutional) publication, international
publications, international conferences and agencies, workshops etc. Mention if the project is
linked to the Government of Bangladesh through a training programme.

The findings of the study will disseminated as follows:

1.

2.

Presentation(s) at scientific forums, ICDDR,B for dissemination among scientists of the Centre.

Presentation at the Annual Sdentific Conference {(ASCON) of ICDDR,B for dissemination amongst scientists and
heaith officials of the Government of Bangladesh and of nan-governmental organizations.

Presentation at regional and international scientific conferences.

Publication in peer-reviewed international medical journal.
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Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other
national or international organizations or individuals. Indicate the nature and extent of collaboration and include a

letter of agreement between the applicant or his/her organization and the collaborating organization. (oo NoT
EXCEED ONE PAGE)

This study is a part of ICIDR (International Collaborations in Infectious Disease Research) program at the NIH
{National Institute of Health) that supports collaborations among PSG (Pathogen Specific Groups). The other two
collaborative sites includes - Dr. Richard Guerrant's diarrhoea group in Brazil and Dr. Michael Bennish diarrhoea
group in South Africa. Dr. Honorine Ward at NEMC (New England Medical Center) would look at Crytosporidium
parvum genotypes and anti-cryptosporidial staol and serum antibody responses in samples from all three ICIDR
locations.
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Biography of the Investigators

Give biographical data in the following table for key personnel induding the Principal Investigator. Use a photocopy

of this page for each investigator.

Name

Position

Date of Birth

1. Wasif Ali Khan

Assistant Scientist, CSD, ICDDR, B

19 January, 1963

Academic Qualifications (Begin with baccalaureate or other initial professional education)

Institution and Location

Degree

Year

Field of Study

1. Chittagong Medical College

M.B.B.S.

1987

Medicine & Surgery

Research and Professional Experience

Concluding with the present positian, list, in chronological order, previous positions held, experience, and honours. Indicate
current membership on any professional societies or public committees. List, in, chronological order, the titles, all authors, and
complete references to all publications during the past three years and to representative earlier publications pertinent to this
application. (DQ NOT EXCEED TWO PAGES, USE CONTINUATION SHEETS).
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Biography of the Investigators

Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy
of this page for each investigator.

Name Position Date of Birth

Honorine Ward Assistant Professor 10/23/52

Academic Qualifications (Begin with baccalaureate or other initial professional education)

Institution and Location Degree Year Field of study
1. University of Madras MBBS 1976 Medicine
Christian Medical College, Veliore, [ndia (US equiv. MD)

2, Tufts University School of Medicine Post-doctoral studies 1984-1988 Parasitology

Research and Professional Experience

Concluding with the present position, list, in chronological order, previous positions held, experience, and honours. Indicate
current membership on any professional societies or public committees. List, in, chronological order, the titles, all authors, and
complete references to all publications during the past three years and to representative earlier publications pertinent to this
application. (DQ NOT EXCEED TWO PAGES, USE CONTINUATION SHEETS).

1975-1976 Intern,
Christian Medical College Hospital, Vellore, India
1976-1977 Junior Gastroenterology Fellow,

Wellcome Research Unit and Division of Gastroenterology,

Christian Medical College Hospital, Vellore, India
1977-1983 Gastroenterology Fellow,

Kothari Center of Gastroenterology,

The Calcutta Medical Research Institute, Calcutta
1984-1986 Postdoctoral Research Fellow,

Division of Geographic Medicine and Infecticus Diseases,

New England Medical Center,

Tufts University School of Medicine, Boston, MA
1986-1988 Instructor,

Division of Geographic Medicine and Infectious Diseases,

New England Medical Center,

Tufts Untversity School of Medicine, Boston, MA
1988- present Assistant Professor,

Division of Geographic Medicine and Infectious Diseases,

New England Medical Center,

Tufts University School of Medicine Boston, MA

1998- present Member, Immunclogy Program, Sackler School of Graduate Medical Sciences, Tufts
University School of Medicine Boston, MA

1999- present Assistant Professor
Tufts University School of Veterinary Medicine

AWARDS

1988 Maxwell Finland Award, Massachusetts Infectious Diseases Society

Bibliography
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Name Position Date of Birth

Stephen B. Calderwood Professor, Harvard Medical School i 4/9/46

Academic Qualifications (Begin with baccalaureate or other initial professional education)

Institution and Location Degree Year Field of Study
1. Harvard University, Cambridge MA A.B. 1971 Biology
2. Harvard Medical School M.D. 1975 Medicine

Research and Professional Experience

Concluding with the present position, list, in chronglogical order, previous positions held, experience, and henaurs. Indicate current membership
on any professional societies or public committees. List, in, chronological order, the titles, all authors, and complete references to alt publications
during the past three years and to representative earlier publications pertinent to this application. (DO NOT EXCEED TWOQ PAGES, USE
CONTINUATION SHEETS).

Research and Professional Experience
1975-78 Medical Residency, Massachusetts General Hospital, Boston, MA
1978-80 Clinical and Research Fellow in Infectious Diseases, Massachusetts General Hospital
1981 Chief Resident in Medicine, Massachusetts General Hospital
1981-84 Instructor in Medicine, Harvard Medical School, Boston, MA
1984-88  Assistant Professor of Medicine, Harvard Medical School
1985-88 Upjohn Scholar, Department of Mlcroblology and Molecular Genetics (Laboratory of Dr.
John Mekalanos) Harvard Medical School
1988-91  Assistant Professor of Medicine (Microbio. & Meclecular Genetlcs), Harvard Medical School
1991- Associate Professor of Medicine (Microbio. & Molecular Genetics), Harvard Medical School
1992- Editorial Board, Infection and Immunity
1994-98 Bacteriology and Mycology-1 Study Section, National Institutes of Health, Bethesda, MD
1995- Chief, Division of Infectious Diseases, Massachusetts General Hospital
1996-98  Chair, Bact. & Mycology-1 Study Section, National Institutes of Health, Bethesda, MD
2000- Professor of Medicine (Microbiclogy and Molecular Genetics), Harvard Medical School
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1971 Summa cum laude
1971 Phi Beta Kappa
1975 Alpha Omega Alpha
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1. Goldberg MB, Boyko SA, Calderwood SB. Positive transcriptional regulation of an iron-regulated
virulence gene in Vibrio cholerae. Proc Natl Acad Sci USA 1991, 88:1125-1129.

2. Litwin CM, Calderwood SB. Analysis of the complexity of regulation by Fur in Vibrio cholerae. J
Bacteriol 1994; 176:240-248.

3. Lam MS, Litwin CM, Carroll PA, Calderwood SB. Vibrio cholerae fur mutations associated with loss
of repressor activity: Implications for the structural-functional relationships of Fur. J Bacteriol 1994;
176:5108-5115.

4. Butterton JR, Calderwood SB. Identification, cloning and sequencing of a gene required for ferric
vibriobactin utilization by Vibrio cholerae. ] Bacteriol 1994; 176:5631-5638.

5. Butterton JR, Beattie DT, Gardel CG, Carroil PA, Hyman T, Killeen KP, Mekalanos JJ, Calderwood
SB. Heterologous antigen expression in Vibrio cholerae vector strains. Infect Immun 1995; 63:2689-
2696.

6. Tashima KT, Carroll PA, Rogers MB, Calderwood SB. Relative importance of three iron-regulated
outer membrane proteins for in vivo growth of Vibrio cholerae. Infect Immun 1996; 64:1756-1761.
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26.
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Butterton JR, Shahin RA, Calderwood SB. Development of a germ-free mouse model of Vibrio

cholerae infection. Infect Immun 1996; 64:4373-4377.

Carroll PA, Zhao G, Boyko SA, Winkler ME, Calderwood SB. Identification, sequencing, and

enzymatic activity of the erythrose 4-phosphate dehydrogenase gene of Vibrio cholerae. ] Bacteriol

1997; 179:293-296. ' :

Watnick PI, Eto T, Takahashi H, Calderwood SB. Purification of Vibrio cholerae Fur and estimation of
its intracellular concentration by antibody sandwich enzyme-linked immunosorbent assay. J Bacteriol

1997; 179:243-247.

Butterton JR, Ryan ET, Acheson DWK, Calderwood SB. Co-expression of the B subunit of Shiga

toxin 1 and EaeA from enterohemorrhagic Escherichia coli in Vibrio cholerae vaccine strains. Infect
Immun 1997; 65:2127-2135.

Ryan ET, Butterton JR, Smith RN, Carroll PA, Crean TI, Calderwood SB. Protective immunity against
Clostridium difficile toxin A induced by oral immunization with a live, attenuated Vibrio cholerae vector
strain. Infect Immun 1997; 65:2941-2949.

Carroll PA, Tashima KT, Rogers MB, DiRita VJ, Calderwood SB. Phase variation in tcpH modulates
expression of the ToxR regulon in Vibrio cholerae. Mol Microbiol 1997; 25:1099-1111,

Rahme LG, Tan M-W, Le L, Wong SM, Tompkins RG, Calderwood SB, Ausubel FM. Use of model plant
hosts to identify Pseudomonas aeruginosa virulence factors. Proc Natl Acad Sct USA 1997; 94:13245-
13250.
Pegues DA, Colby C, Hibberd PL, Cohen LG, Ausubel FM, Calderwood SB, Hooper DC. The
epidemiology of resistance to ofloxacin and oxacillin among clinical coagulase-negative staphylococcal
isolates: analysis of risk factors and strain types. Clin Infect Dis 1998; 26:72-79.

Calia KE, Waldor MK, Calderwood SB. Use of representational difference analysis to identify genomic
differences between pathogenic strains of Fibrio cholerae. Infect Immun 1998; 66:849-852.

Watnick PI, Butterton JR, Calderwood SB. The interaction of the ¥ibrio cholerae transcription factors, Fur
and IrgB, with the overlapping promoters of two virulence genes, irg4 and irgB. Gene 1998;209:65-70
John MDYV, Hibberd PL, Karchmer AW, Sleeper LA, Calderwood SB. Staphylococcus aureus prosthetic
valve endocarditis: Optimal management and nisk factors for death. Clin Infect Dis 1998;26:1302-1309.
Mylonakis E, Hohmann EL, Calderwood SB. Central nervous system infection with Listeria
monocytogenes: Analysis of 820 episodes from a 33 year experience at one hospital and review of the
literature. Medicine 1998; 77:313-337.

Wong SM, Carroll PA, Rahme LG, Ausubel FM, Calderwood SB. Modulation of expression of the ToxR
regulon in Vibrio cholerae by a member of the two-component family of response regulators. Infect
Immun 1998; 66:5854-5861, ’

Lin W, Fullner KJ, Clayton R, Sexton JA, Rogers MB, Calia KE, Calderwood SB, Fraser C, Mekalanos JJ.
Identification of a Vibrio cholerae RTX toxin gene cluster that is tightly linked to the cholera toxin
prophage. Proc Nati Acad Sci USA 1999; 56:1071-1076.

Ryan ET, Crean TI, John M, Butterton JR, Clements JD, Calderwood SB. In vivo expression and
immunoadjuvancy of a mutant of heat-labile enterotoxin of Escherichia coli in vaccine and vector strains
of Vibrio cholerae. Infect Immun 1999; 67:1694-1701.
Murley YM, Carroll PA, Skorupski K, Taylor RK, Calderwood SB. Differential transcription of the tcpPH
operon confers biotype-specific control of the Vibrio choferae ToxR virulence regulon. Infect Immun 1999;
67:5117-5123.
Konadu E, Donohue-Roife A, Calderwood SB, Poszgay V, Shiloach I, Robbins JB, Szu SC. Escherichia
coli Q157-O-specific polysaccharide and B subunit Shiga toxin 1 conjugates: synthesis and immunologic
properties in mice. Infect Immun 1999; 67:6191-6193.
Ryan ET, Crean TI, Kochi SK, John M, Luciano A, Killeen KP, Klose KE, Calderwood SB. Development
of a AginA balanced lethal plasmid system for expression of heterclogous antigens by attenuated vaccine
vector strains of Vibrio cholerae. Infect Immun 2000; 68:221-226.
John M, Crean TI, Calderwood SB, Ryan ET. In vitro and in vivo analyses of constitutive and in-vivo
induced promoters in attenuated vaccine and vector strains of Vibrio cholerae. Infect Immun 2000;
68:1171-1175.
Butterton JR, Choi MH, Watnick PI, Carroll PA, Calderwood SB . Vibrio cholerae VibF is required for
vibriobactin synthesis and is a member of the family of nonribosomal peptide synthethases. J Bacteriol
2000; 182:1731-1738.
Murley YM, Behari J, Griffin R, Calderwood JB. Classical and El Tor biotypes of Vibrio cholerae differ in
timing of transcription of tcpPH during growth in inducing conditions. .Infect Immun 2000; 68:3010-3014.

29.Rogers MB, Sexton JA, DeCastro GJ, Calderwood SB. Identification of an operon required for

ferrichrome-iron utilization in ¥Fibrio cholerae. J Bacteriol 2000; 182:2350-2353.
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Biography of the Investigators

Give biographical data in the following table for key personne! including the Principal Investigator. Use a photocopy
of this page for each investigator.

Name Position Date of Birth

Edward T. Ryan Instructor, Harvard Medicai School 09/05/62

Academic Qualifications (Begin with baccalaureate or other initial professional education)

|

|

S . . |
Institution and Location Degree Year Field of Study |
1. Princeton University, Princeton, NJ A.B. 1984 Biochemical Sciences |
2. Harvard University, Boston, MA M.D. 1988 Medicine |
3. London Schl. Hyg & Trop Med, London DTM&H 1994 Tropical Medicine |
|

Research and Professional Experience

Concluding with the present position, list, in chronological order, previous positions held, experience, and honours. Indicate
current membership on any professional societies or public committees. Ust, in, chronclogical order, the titles, all authors, and
complete references to all publications during the past three vears and to representative eariier publications pertinent to this
application. (DO NOT EXCEED TWO PAGES, USE CONTINUATION SHEETS).
Research and Professional Experience

1988-91 Intern, Junior Resident and Senior Resident, Internal Medicine, Massachusetts General

Hospital, Boston, MA
1991-92  Clinical Fellow, Infectious Disease Unit; Massachusetts General Hospital, Boston, MA

1992 Physician, Department of Internal Medicine, FHP-Asia; Guam Memorial Hospital, Guam
1993 Chief Resident in Medicine, Massachusetts General Hospital, Boston, MA
1993- Instructor in Medicine, Harvard Medical School, Boston, MA

1994 Daiton Traveling Fellow, London School of Hygiene and Tropical Medicine, London, UK
1994-97  Clinical and Research Fellow, Infectious Disease Unit, Massachusetts General Hospital,
Boston, MA
1996-97 Fellow in Human Rights & Medicine; Center for the Study of Society & Medicine, College of
Physicians & Surgeons, Columbia University, New York, NY
1996-97 Warren-Whitman-Richardson Traveling Fellow, Harvard Medical School, Boston, MA

1997 Visiting Scientist/International Fellow, International Centre for Diarrhoeal Disease Research
(ICDDR_B), Dhaka, Bangladesh
1997 Assistant in Medicine, Massachusetts General Hospital, Boston, MA
1998 Assistant in Pediatrics, Massachusetts General Hospital, Boston, MA
1998 Director, Travel Advice & Immunization Center, Massachusetts Gen. Hospital, Boston, MA
1998 Director, Tropical & Geographic Medicine Center, Massachusetts Gen. Hospital, Boston, MA
2000 Assistant Physician, Massachusetts General Hospital
Awards and Honors
1584 Summa Cum Laude in Biochemical Sciences, Princeton University

1984 Phi Beta Kappa, Princeton University
1988 Cum Laude et Thesi Propria, Harvard University
1994 Duncan Gold Medal, First Prize, London School of Hygiene and Tropical Medicine
1994 Edward H. Kass Award for Clinical Excellence, Massachusetts Infectious Diseases Society
Bibliography
Articles
1. Marti GE, Ryan ET., Papadopoulos NM, Flllmg -Katz M, Barton N, Fleischer TA, Rick M, Gralnick
HR. Polyclonal B-cell lymphocytosis and hyperganunag]obulmemla in patients with Gaucher’s
disease. Am J Hematol 1988:29:188-194.
2. Ryan ET. Surgical nosocomial infections. Res S Phys 1991;2:11-15.
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3.
4,
5.

10.

1.

12.

13

14.

Texts/Reviews

1.

13.

Ryan ET, Ecker JL, Christakis NA, Folkman J. Hirschspring’s disease: associated abnormalities and
demography. J Ped Surg 1992;27:76-81.

Ryan ET, Pak PH, DeSanctis RW. Myocardial infarction mimicked by acute cholecystitis. Ann Intern
Med 1992;116:218-220. :
Young JA, Ryan ET. Parasitic infections of the anterior segment. International Ophthal. Clinics
1996;36:49-71.

Butterton JR, Ryan ET, Shahin RA, Calderwood SB. Development of a germfree mouse model of
Vibrio cholerae infection. Infect. Immun. 1996;64:4373-4377.

Butterton JR, Ryan ET, Acheson DWK, Calderwood SB. Coexpression of the B subunit of Shiga toxin
| and EaeA from enterohemorrhagic Escherichia coli in Vibrio cholerae vaccine strains. Infect. Immun.
1997,65:2127-2135.

Ryan ET, Butterton JR, Smith RN, Carroll PA, Crean TI, Calderwood SB. Protective immunity against
Clostridium difficile toxin A induced by oral immunization with a live, attenuated Vibrio cholerae
vector strain. Infect. Immun. 1997;65:2941-2949,

Ryan ET, Butterton JR, Zhang T, Baker MA, Stanley Jr SL, Calderwood SB. Oral immunization with
attenuated vaccine strains of Vibrio cholerae expressing a dodecapeptide repeat of the serine rich
Entamoeba histolytica protein (SREHP-12) fused to the cholera toxin B subunit induces sytemic and
mucosal antiamebic and anti-V. cholerae antibody responses in mice. Infect. Immun. 1997;65:3118-
3125.

Ryan ET, Crean TI, John M, Butterton JR, Clements JD, Calderwood SB. In vivo expression and
immunoadjuvancy of a mutant of heat-labile enterotoxin of Escherichia coli in vaccine and vector
strains of Vibrio cholerge. Infect. Immun. 1999:67:1694-1701.

Ryan ET, Crean TI, Kochi SK, John M, Luciano AA, Calderwood SB. Development of a AginA
balanced lethal plasmid system for expression of heterologous antigens by attenuated vaccine vector
strains of Vibrio cholerae. Infect. Immun. 2000;68:221-226. .

Crean TI, John M, Calderwood SB, Ryan ET. Optimizing the germ-free mouse model for in vivo
evaluation of oral Vibrio cholerae vaccine and vector strains. Infect. Immun. 2000;68:977-981.

. John M, Crean TI, Calderwood SB, Ryan ET. In vitro and in vivo analyses of constitutive and in vivo-

induced promoters in attenuated vaccine and vector strains of Vibrio cholerae. Infect. Immun.
2000;68:1171-1175.

Ryan ET, Dhar U, Khan WA, Salam MA, Faruque ASG, Fuchs GJ, Calderwood SB, Bennish ML.
Mortality, morbidity and microbiology of endemic cholera in Dhaka, Bangladesh. Am. J. Trop. Med.
Hygiene (in press).

Hibberd PL, Ryan ET, Baker AS. Prneumocystic carinii, parasitic infection, and the eye. In: Albert DM,
Jakobiec FA, eds. Principles and Practice of Ophthalmology. Philadelphia: WB Saunders, 1994:3065-
3077.

Ryan ET, Baker AS. Systemic bacterial infections and the eye. In: Albert DM, Jakobiec FA, eds.
Principles and Practice of Ophthalmology. Philadelphia: WB Saunders, 1994:3006-3010.

Ryan ET, Swartz MN. Dermatological Infections. In: Roitt IM, Delves PJ, eds. Encyclopedia of
Immunology, Second Edition. London. Academic Press Ltd., 1998:750-754.

Ryan ET, Maguire JH. Parasitic infections and the eye. In: Albert DM, Jakobiec FA, eds. Principles and
Practice of Ophthalmology. Philadelplia: WB Saunders, 2000:4917-4939,

Ryan ET. Ocular disease. In: Guerrant RL, Waiker DH, Weller PF, eds. Tropical Infectious Diseases:
Principles, Pathogens and Practice. Philadelphia: Churchill Livingstone, 1999:1485-1541.

Ryan ET. Tropical and travel medicine: literature alert. Current Infectious Disease Reports
1999;1(5):411-412.

Ryan ET. Tropical and travel medicine: literature alert. Current Infectious Disease Reports 2000;1(2):3-

Rym ET. Immunization. In: Gorroll AH, May LA, Mulley Jr AG, eds. Primary Care Medicine: Office
Evaluation and Management of the Adult Patient. Philadelphia: JB Lippincott Co.; (in press).
Ryan ET, Calderwood SB. Cholera vaccines. J Travel Med (in press).

. Ryan ET, Kain KC. Health advice and immunizations for travelers. N Engl J Med 2000;342:1716-1725.
. Ryan ET. Ocular disease. In: Guerrant RL, Walker DH, Weller PF, eds. Essentials of Tropical

Infectious Diseases. Philadelphia: Churchill Livingstone (in press).

. Ryan ET. Malaria: epidemiology, pathogenesis, diagnosis, prevention and treatment: an update. In:

Remington JS, Swartz MN, eds. Current Clinical Topics in Infectious Diseases. Boston: Blackwell
Science (in press).
Ryan ET, Calderwood SB. Cholera vaccines. Clin Infect Dis (in press).
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Detailed Budget for New Proposal

-Project Title: MOLECULAR EPIDEMIOLOGY AND HUMORAL IMMUNE RESPONSES TO (RYPTOSPORIDIUM
PARVUM
Name of PI: Wasif Ali Khan
Protocol Number: Name of Division: Clinical Sciences Division (CSD)

Funding Source: NIH
Amount Funded (direct): US$ 10,512 Overhead (31%}: US$ Nil Total: US$ 10,512

Starting Date: ASAP Closing Date: One year from recruitment of first study patient

Strategic Plan Priority Code(s): 11

Sl. No | Account Description Salary Support ' US $ Amount

Requested
Personnel Positio | Effort Salary Total
n % {8 months)
1 ‘Wasif Ali Khan NO-B 30 220x8 1760
2 Research Officer GS-5 20 55x8 440
3 Lab. Technician GS-3 10 17.3x8 138
4 Ward Attendant (2) GS-2 25 56 x8x2 576
Sub Total 2,914
Supplies and Materials {Description of Items)
1 QOffice supplies 400
2 Lab. Supplies 200
3 Hospitai supplies 200
Sub Totals 800
Interdepartmental Services Total
1 Pathological Tests {stool microscopy for cryptosporidium - 2550 x @$2.47) 6,298
2 Microbiological, Biochemistry tests 300
3 Medical illustration 100
4 Xerox, Mimeographs etc. 100
Subtotal 6,798
Total Direct Cost: $10,512
Overhead Cost (31% of Direct): $ Nil
TOTAL PROJECT COST: $10,512
Moo (g
2 Hoie
Shamima Moﬁirg
Controller, Budget & Costing -
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Budget Justifications

Please provide one page statement justifying the budgeted amount for each major item. Justify use of man power,
major equipment, and laboratory services.

1. Personnel

This study will examine an estimated 2500 (isolation rate of cryptosperidium is 2%) stool samples from children
<5 years of age coming with persistent diarrhoea, fulfilling the study eligibility criteria to get 50 evaluable
patients over 8 month period. An equai number of age matched children (n=50) with diarrhoea but not infected
with Crptosporidivm parvumwill also be enrolled. A questionnaire will be compieted by the investigator wha
will be assisted by the research officer. The clinical care for these patients will be provided by the investigators
of this study.

In addition, the research officer will be responsible for ensuring that the laboratory investigations of the study
are done on time and to compile and maintain results of all laboratory tests. The research officer will also be
responsible for appropriately processing, labelling and storing bloed and stool samples.
Ward attendants will be required to initially identify potential study patients. They will carry the samples to the
laboratory and provide the resuits to the investigator. Since patient recruitment will be done on all days, it will
be essential to recruit two ward attendants,

2. Supply and material

These reflect exact cost of supplies and materials, which will be required for the study.
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Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or
under consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR)

1. One study, short title “Short-course ciprofloxacin therapy for childhood shigellosis due to 5 aysenterizetype I"
is being conducted. The study is sponsored by New England Medical Center, Boston, MA. and has a budget of
about US $ 100,000. i

2. Another protocol, short title " Azithromycin single dose therapy in childhood cholera” is being conducted. The
study is sponsored by New England Medical Center, Boston, MA. and has a budget of US $ 160,594.

3. Research protocol, short titled “Diagnosis of pneumonia in children with dehydrating diarrhoea”. This study is
currently undergoing, funded by USAID under the competitive grant agreement (tentative budget = US $

-

Principal Investigator: Last, first, middle: Khan, Wasif, Ali
50,000}

\
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Other Support

Describe sources, amount, duration, and grant number of ali other research funding currently granted to PI or
under consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR)

Honorine Ward

NIH-NIAID

Evaluation of Anti-C panwm  polyclonal
antibody libraries

9/1/96-5/31/01

$ 138,882 total direct costs/current year

American Water Works Association Research
Foundation

Structural Physiology of the Cryprosporicium
Oocyst Wall as it Relates to Drinking Water
Treatment

01/01/00-6/30/02

$ 173,915 total direct costs/current year

NIH-NIAID

Micronutrients and Enteric Infection in African
Chiidren

09/01/99-8/31/04

$ 244,097 total direct costs/current year

USDA

Role of Crnptosporidivm parvirm  surface
glycoproteins in Host-Parasite Interactions
011/01/00-10/31/03

$ 84, 034 total direct costs/current year
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Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study needs
observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are
protected and if there is any benefit or risk to each subject of the study.

Justifications for conducting this research in human subjects

The objective of this study is to determine the genotypes of isolates from children with C. parvum infection and
correlate with geographic location, age, dlinical status (duration and severity of iilness), drinking water source and
contact with animal,

Protection of human rights

The intent of the research program, the study protocol, and the informed consent form to be used in the study will be
submitted to the Ethical Review Committee of ICDDR, B. The study will anly be initiated only after approval by the
Committee. ’

Informed consent

Informed consent must be obtained from their guardian in accordance with the Declaration of Helsinki.

It will be the responsibility of the investigator to obtain written informed consent from them after adequate
explanation of the aims, methods, antidpated benefits and potential hazards of the study. The investigator must also
explain to the guardian that they are completely free to refuse to enter in the study, and aiso to withdraw them self
from the study at any time. This infarmed consent must be obtained from the guardian in the presence of a witness
along with their signature and date.
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Check List

After completing the protocol, please check that the following selected items have been

included.

1. Face Sheet Included ¥

2. Approval of the Division Director on Face Sheet v

3. Certification and Signature of PI on Face Sheet, #9 and #10 ¥

4. Table on Contents v

5. Project Summary 4

6. Literature Cited «f

7. Biography of Investigators V

8. Ethical Assurance v

9. Consent Forms v

10.Detailed Budget X\
|
|
1
|
|
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APPENDIX-1 i
International Centre for Diarrhoeal Disease Research, ‘
Bangladesh

Voluntary Consent Form

Title of the Research Project: MOLECULAR EPIDEMIQOLOGY OF CRYPTOSPORODIOSIS

Principal Investigator: Wasif Ali Khan

Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and
risks involved in the study. Details of all procedures must be provided induding their risks, utility, duration, frequencies, and
severity. All questions of the subject must be answered to his/ her satisfaction, indicating that the participation is purety
voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/ her
acceptance of participation by signing or thumb printing on this form.

Your child is suffering from persistent diarrhoea that we suspect might be due to Crypfosporidivm parvum
infection. This is an intestinal bug about which we know very littde. Cryptosporidial infection in early childhood
may result in subsequent impairment in growth, physical fitness and intellectual functions. We are conducting
a study to determine the incidence of different types of cryptosporidial infections and correlate these types with
clinical findings and immune responses. This will help us understand this infection better, and may allow us to
develop ways of controlling, treating and preventing this infection. At present, there is no optimal treatment
available for individuals with cryptosporidial infections; most children clear the infection on their own but some
children are unable to clear the infection and the chronic diarrhea results. We would like your child to
participate in the study.

If you agree to participate, your child will receive the usual care that any patient receives in this hospital. The
only additional testing that will be done is that we will obtain a single biood and a single stoal sample that we
would not normally obtain. We will examing the stool to see if your child is infected with Cryptosporidium
parvum, and we will measure immune responses in the stool and in your child’s blood.

If you agree to have your child participate in this study, you can expect the following:

1. A detailed medical history and physical examination will be performed and noted on to a case report form
(CRF).

2. Stool specimens will be collected from your child once.

3. Blood will be drawn from your child only ance 1ml (1/5 of teaspoonfuls) from the elbow vein. This is a
very small amount of blood, and it is safe to obtain this amount of blood from children.

4. We will keep all your child's medical information and the results of laboratory tests confidential; no cne
other than the investigators of this study, appropriately designated monitors from the U.S. National
Institues of Health (who are overseeing and funding this study) and members of the Ethical Review
Committee of this Centre can have an access to this information after discharge from the hospital. All
records will be locked in a safe cabinet. If you are interested to know the results of the laboratory tests
performed we will be happy to provide that information to you when they become available; we wouid,
however, like to inform you that results of many of these tests may become availabie long after the study
is over.

5. You are the only person to decide whether or not your child will participate in this study. Your child will
receive the excellent standard of care and treatment at this hospital even if you do not allow your child to
participate in the study, and even if you withdraw your consent to participate at any time during the study.
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If you agree for participation in the study, please put your signature, or your left thumb impression at the
spedfied space below. Thank you for your cooperation.

Signature Date
Patient / LTI of the guardian

Signature of Investigator Date

Witness's signature Date

The Name, Designation and Contact Telephone Number of the Investigator:

Dr. Wasif Ali Khan
Assistant Scientist
Cholera Hospital
Mohakhali, Dhaka 1212
Direct: 9886734
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1.

3.

5.

6.

ABSTRACT SUMMARY FOR THE ETHICAL REVIEW COMMITTEE
Requirement of study population
The aim of the study is to examine the incidence of various genotypes of £ ganerm and correlate them with clinical
findings (demography, duration of illness, severity of illnass, etc) and immune responses in children < 5 years of age
coming to ICDDR, B with persistent diarrhoea.
Paotential risk
The onty risk to the patients is the rare possibility of infection consequent to venipuncture (venipuncture will be
performed only once and only 1 ml of blood (1/5 tsp) will be collected. Venipuncture is a standard medical procedure,
minor risks include mementary pain during insertion of the needle, a small risk of leaking of blood from the puncture
site, and a rare chance of infection.
Methods for monitering potential risks
Study patients will be interviewed, and a thorough physical examination will be performed. Vital signs of the patients
will be recorded by the investigator. These procedures will ensure careful monitoring of the clinical condition of the
patients and detection of potential adverse events.
Methods for safeguarding confidentiality

Patient infarmation will be kept under lock, and the computer database on the study subjects will not include the name
of the patients.

Informed consent

At the time of screening, study ward attendant(s) will inform the patients on the nature of the study, and their benefits
and potential risks. The investigator will then obtain informed consent.

Interview

A brief, one page history form will be completed by the investigatar. Completion of the questionnaire will require
approximately 10 minutes. The questions do not depart from the questions that would be asked to make a clinical
diagnosis under the usual drcumstances.

Benefits to individuals and society

The benefits to the patient are that investigator who is well trained for conduction of such studies will examine them,
and they would have thorough investigation done for their medical protlems. The benefits to the general population are
that important information may be derived to control the spread of £ panwminfection among children in developing
countries and also management guidelines for the treatment of € panwrmrinfection.

Samples required

The study will require use of blood and stool sampies.

File name: Crgrptosporidium protocol
Date: July 26"
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TNTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Mail : ICDDR.B. GPO Box 128. Dhaka-1000. Bangladesh

Phone : 871751-60, Telex : 673612 [CDD BJ

Fax :880-2-883116, 886050, 871568, 871636, Cable : Cholera Dhaka

CENTRE
FOR HEALTH AND
POPULATION RESEARCH
Memorandum
To: Chairman Date: August 6™ 2000
Research Review Committee
Through:  Associate Dire
Clinical Scienc ivision .
From: Dr. Wasif Ali Khan VL"
Principal Investigator
Subject: Research Protocol entitied: " Molecular Epidemiology of Cryptosporidiosis”.

I am pleased to enclose herewith our response to the comments raised by
the external reviewers of the abovementioned proposal, for kind
consideration by the Research Review Committee.

Reviewer A

Didn't have any specific comments and supports to conduct the study.

Reviewer B

We appreciate Dr. Butterton's thoughts. The specificity of a modified acid
fast stain for detecting Cryptosporidium parvum in a single stool approaches
100% in experienced hands (as is the case with the microbiologists at the
ICDDR, B). The sensitivity is approximately 70% in comparison to
immunofluorescent antibody detection techniques (Alles AJ et al, J Clin Micro
1995,33:1632-34) and PCR techniques. Patients identified as having
cryptosporidiosis by routine microscopy will, therefore, indeed have the
infection. Samples from control patients will be analyzed in Bangladesh by
routine microscopy and then will be confirmed as being negative by both
immunofluorescent staining and PCR techniques in Boston. With an
incidence of cryptosporidiosis of approximately 2% at the ICDDR, B and a
sensitivity of routine microscopy of 70%, it would be predicted that only 1-2
of the 50 control patients would subsequently be identified as having
cryptosparidiosis when analyzed in more detail in Boston, We, therefore, do
not expect a significant dropout rate of control samples.

As mentioned by Dr. Butterton, preliminary studies have shown that some
stool samples with C. parvum test PCR negative (probably because of



oy

inhibitors in stool specimens). Qur proposed study is a pilot project that will
allow us to better quantitate this rate. Even with a possible negative PCR
rate of approximately 10% (as previously found), we would expect to be
able to evaluate the genotypes of over 130 isolates from those continents in
our pilot project as currently proposed.

We sincerely hope that the Committee would consider approval of the
protocol.

Thank you.



61772674186; Aug-4-00 17:00; Page 2/6

REVIEWER-A

Page 1 (of 2)

Title: Molecular epidemiology of cryptosporodiosis

summary of the Referee's Opinijon: Please see the following table to evaluate the various

aspects of the proposal by checking the appropriate boxes. Your deteiled comments are
sought on a separate, attached page.

Rank Score
High Medium Low
| Quahty of project v’ _
Adequacy of project design v’
Suitability of methodology v
Feasibility within time period v
Appropriateness of budget v’
Patential value of field of knowledge v
CONCLUSIONS
I support the application:
(a3  without qualification .
b) with qualification |
- on technical grounds /o |
- on level of financial support /Y
I do not support the application /o

Name of the Referee: Elizabeth Hohmann, M.D.

Date: P/‘{/‘):)
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Nt By: MGHND IVISION, 61772874186; Aug-4-00 17:00; Page 3/6

v -
¥ REVIEWER-4A
Position: - . Assistant Professor, Harvard Medica] School....ovoen

Institution: .Division of Infectious Diseases, Massachusetts General Hospital, Boston M A

Detailed comments

Please briefly provied your opinions of this proposal, 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 they are Justified)

(Use additional pages if necessary)

Title: Molecular epidemiology and humoral immune responses to Cryptosporidium
parvum.

PI: Wasif Ali Khan

Reviewer:

This is a useful study with standard techniques which will add to
knowledge about this chronic but rather poorly studied diarrheal illness
The inclusion of several different geographic sites is & strong feature.
The investigators are experienced and knowledgeable. The budget is
modest. 1 have no reservations agbout endorsing this project.
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s —.;

REVIEWER-B
Page 1 (of 2)

Title: Molecular epidemiology of cryptosporidiosis

Summary of ;hg Referee’s Opipion: Please see the following table 10 evaluate the varioys

aspects of the proposal by checking the appropriate boxes. Your deteiled comments are
sought on a separate, attached page.

Rank Score
High Medium Low
Quality of project / o
Adequacy of project design _~_/__
Suitability of methodology __{_ .
Feasibility within time period v
Appropriateness of budget . ,_1__
Potential value of field of knowledge ‘/
CONCLUSIONS
I support the application:
a) without qualification / \/fl
b) with qualification
- on technical grounds /o
- on level of financial support /o
[ do not support the application /o

Name of the Referee: Joan R. Butterton, M.D.

Signature::



. By: HGH"II#JIVISION; 6177267416; Aug-4-00 17:01; Page 5/86
[

REVIEWER-B

Position: .Assistant Professor, Harvard Medical School. ...

.Inst.itution: Division of Infectious Discases, Massachusetts General Hospital, Boston MA

Detailed comments

Please briefly provied your opinions of this proposal, giving special attention to the
onriginality 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 they are justified)

(Use additional pages if necessary)

Title: Molecular epidemiology and hurnoral immune responses to Cryptosporidium
parvum.

Pl: Wasif Ali Khan

Reviewer:

Mol idemi of tosporidiosis

summay: This application proposes 4 one-year pilot study to mvestigate the molecular
epidemiology and host antibody responses to Cryptosporidium parvum infection in children in
Bangladesh. C. purvum is a major pathogen in children with acute and persistent diarrhea, yet little
is known about possible correlations between organism genotype and clinical or cpidemiological
features of disease. The investigators are requesting a very modest budger for clearly defined
objectives, and the proposed studies have great potential for providing new information about this
important pathogen. The unique opportunity afforded by the interaction between the [CIDR
investigators in this pathogen specific group will allow these experiments to have a broad scientific
impact. The ICDDR, B site is ideal for the proposed experiments, having the necessary patient
base and laboratory tacilities needed to conduct the study. The impact on patients is minimal, and
has the potential benefit of providing a detailed stool examination to the paticnts that are seen.

Specific commepts:

1. The specificity and sensitivity of a single modified acid fast stain examination of stool in
detecting C. parviem should be provided, particularly given that this study forms the basis of
selecting cases and controls.

2. What is the likelihood that usable DNA will be isolated from stool samples found to be pusitive
for C. parvum by microscopy? In the South Africa study discussed, PCR failed in 3 out of 24
(12.5%) of H1V-infected children with diarrhea for more than 7 days who had positive stool
samples. It is possible that there is a higher C. parvum burden in these patients than in non-HlV-
infected children with acute diarrhea. Was the sample size of 50 determincd with at least this rate
of PCR failure taken into account?




m\' INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
) Mail :ICDDR3B, GPO Box 128, Dhaka-1000, Bangladesh

NN’/ Phone: 871751:60, Telex : 675612 1CDD BJ
/Q?S;é:o Fax  :880-2-883116, 886050, 871568, 871686, Cable : Cholera Dhaka
CENTRE
FOR HEALTH AND
POPULATION RESEARCH

Date : August 29, 2000
To :  Chairman ERC
| From : DrNigarS. Shahid \\\(‘ %" N M"“)
Subject : Review of protocol # 2000-22 entitled “Molecular Epidemiology of
' Cryptosporidiosis”
Thank you for sending the above protocol for review.

\/ Answer to Q5b should read No as the subjects will be minor and the study will require
consent from guardian.

It is not clear who the PI is (Fuchs or Khan) (Page 3 of cover page).

The study entails identifying children (< 5 years of age) with Cryptosporidium examine
its genotypes, correlate this information with geographic location, age, clinical severity
of illness, drinking water source and contact with animals. It also entails estimation of
serum and faecal antibodies to the organism.

The protocol is straight forward and there are no ethical issues involved and as such it
could be recommended.




