International Centre for Diarrhoeal Disease Research, Bangladesh

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

Phone: 880-2-8811751-60, Telex : 642486 ICDD BJ

Fax © 880-2-8823116, 8812530, 8811568, 8826050, 9885657, 881]686 8812529

C'!ble Cholera Dhaka

Memorandum
| April 2002

To :Dr. G. H. Rabbani
Clinical Sciences Division

From: Professor Mahmudur Rahman

‘Sub : Approval of protocol # 2002-003

. Thank you for your memo of 25" March 2002 attaching the modified version of the

~ protocol# 2002-003 entitled “Clinical trial of L-Histidine in childhood Shigellosis™.
The modified version of the protocol is hereby approved upon your satisfactory
addressing of the issues raised by the ERC in its meeting held on 6™ March 2002.

You shall conduct the study according to the ERC-approved protocol; and shall be
responsible for protecting the rights and welfare of the subjects and compliance with
the applicable provisions of the ERC Guidelines. You shall also submit report(s) as
required under the ERC Guidelines. Relevant excerpt of the ERC Guidelines is
attached for your information and guidance.

I wish you all the success in running the above mentioned study.

copy: Acting Associate Director
Clinical Sciences Division

Feb2002ERC ' ' 1/412002



INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH. BANGLADESH
Mail :ICDDR,B, GO Box 128, Dhaka-100C, Bangladesh

Phone: 871751-60, Telex : 675612 1CDD BJ

Fax  : 880-2-883116, 886050, 871568, 871686, Cable : Cholera Dhuka

CENTRE

FOR HEALTH AND
POPULATION RESEARCH

Memorandum

10 March 2002

To :Dr.

G. H. Rabbani

Clinical Sciences Division

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

Sub : Protocol # 2002-003

Thank you for your protocol# 2002-003 entitled “Clinical trial of L-Histidine in childhood
Shigellosis” ”, which the ERC considered in its meeting held on 6™ March 2002. After
review and discussion, the Committee made the following observations on the protocol: .

a)

b)

£)

The description about the ERC was not considered to be part of the protocol. As
such this part should be deleted.

The Committee expressed concerned whether 1-2 mi of blood would be sufficient for
doing all the tests indicated in the protocol.

All items of para 4 of the ERC Face Sheet should be marked YES instead of NA.
Ttem 2(d) both yes and no have been marked which should be corrected.

The data of should be shared with the ERC.

Bangla and English version of the consent forms are not tdentical. They should be
similar (Item no. S in the English version is missing in the Bangla version. In cases
of item 2-4 some information have been withheld in Bangla version). Further, the
word ?cer' (item # 8 of the Bangla consent form) is not appropriate.

Information regarding funding (page 3 of the RRC application) should be correctly
provided.

Ii was not clear to the Committee as to why the investigators plan to use
ciprofloxacin though they have mentioned that nalidixic acid is the drug of choice in
Bangladesh because it is sensitive to more than 90% of isolates (at para 6 of page 3).

Feb2002ERC ' - ' 10/3/2002



h) The data of the first phase of the study should be submitted before the ERC for its
consideration for approval of the second phase.

You are, therefore, advised to modify the protocol incorporating the above observations
and submit the modified version of the protocol for consideration of the Chair.

Copy: Acting Associate Director
Clinical Sciences Division

Feb2Q02ERC : 10/3/2002



Prof A K M Nurul Anwar IBRAHIM MEDICAL COLLEGE
MBBS, MPhil, PhD, FCPS An Institution of Diabetic Association of Bangladesh
Vice-Principal lorahim Sarani, Segunbaghicha, Dhaka-1000.

Tel: 9567623

31 March 2002 - ~
Prof. Mahmudur Rahman
Chair, Ethical Review Committee, ICDDR-B

Sub: Revision of protocol # 2002-2003.

Thank you for your reference on the above subject.

I have gone through the responses of Dr. GH Robbani and the revision he has made in
the revised protocol in response to comments made by ERC.

I understand he has satisfactorily explained and /or addressed all the issues raised by
ERC. :

You may kindly consider the approval of the proposal.

Thanking you

&&A%Jshz

(Prof. A.K.M. Nurul Anwar)
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25/3)200 2

To: Professor Mahmudur Rahman
Chair, Ethical Review Committee

]
From: G H Rabbani, PI Zé] M

Clinical Sciences Divisio
Subject: Revision of the Protocol # 2002-003

Thank you for your letter of 10 March 2002 along with the comments of the ERC. I have
revised the protocol according to the comments of ERC and provided the following
responses in relation to the specific comments made by the ERC.

e -a). The ERC suggested that the description of ERC should be deleted from the
protocol because it is not a “part” of the protocol itself.

I am in full agreement with the comment of the ERC. However, the Thrasher
Fund, USA which is the donor of the study requires that the protocol must provide
evidence of ethical assurance and descriptions of IRB to satisfy the US-NIH
guidelines for trial involving children. We have included this information because
of the specific request by the Thrasher’s reviewers. We would thus appreciate if
ERC allows us to keep in the description of ERC in the protocol as required by
the funding agency.

e b). We have checked the concern of the ERC whether 1-2 mL blood would be
sufficient for all the tests. We found that this amount of blood which will be taken
on 3 occasions during the hospitalization and would be just about right to carry
out the tests since these will be done by a microassay system that requires very
small amount of samples.

* c). As suggested, all entries under para 4 of the Face Sheet have marked YES in
stead of NA. Item 2 (d) has been corrected.



e d). Assuggested by ERC, the data of the safety trial in children will be shared
with the ERC as soon as the data become available.

¢ ¢). The Bangla Consent Form has been corrected with specific changes suggested
by ERC. Revised copy enclosed.

¢ f). We have now corrected the funding information on page 3 of the RRC
Application Form.

* g). Inresponse to the comments of ERC as to why we are prescribing
ciprofloxacin in stead of nalidixic acid to treat shigellosis, we would like to
mention that nalidixic is still a good drug for treating shigellosis caused by S.
flexneri since most strains are sensitive to it. This is not true for S. dysenteriae,
most of which are resistant to nalidixic acid but sensitive to cirprofloxacin. Since
we will not know the type of the organism and its drug sensitivity at the time of
admission when treatment has to be given, it is better to prescribe an antibiotic
such as ciprofloxacin which is effective against both the organisms. Besides,
ciprofloxacin is a newer drug, well-studied at ICDDR,B and is unlikely to become
resistant soon; it is also active against a number of other enteric pathogens. This is
why the reviewers from Thrasher Fund has recommended the use ciprofloxacin
for this study in stead of nalidixic acid. All these have been described in the
protocol.

¢ h). As suggested by the ERC, the results of the first phase of the study on safety
trial will be submitted to ERC for its review and approval before beginning the
second phase.

I would appreciate if you please approve the revised protocol in consideration of the
above mentioned responses.

Thank you.
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Allachment 1 o . U Dater
(FACE SHEET) | CTHICAL REVIEW COMMITTELR, ICDDR,B.
Principal Tnvestligator: G H ’?W('éﬂm‘ ) Tiaince Iuvcshgﬂor (if '1ny)

Application No. 26002 — 2003 o oo Qtlppmllng /\gcncy (1fNon ICDDR. !!)T—I\mghgr E,.‘ ;
Title of Stvdy: CLINICAL TRIA"L OF l’rnlecl Status: L
[~H1STIDINE IN CHILDHOOD ~  {WNewsudy

gﬂ /&@Lb.@f f'_g . [ Cnnlimmtinnl with change

{ 1Mo change {do not fill out rest ol the farm)

Circle the apprapriate answer o cach of the [nl'lm-\-iﬁg ar Nn_l. Ajv‘piiéﬁi:le write NA)

I. Sewrce of Population: ' o . 5. Will Signed Consent Form be Reguired:
(1) 1l subjects @ Mo (a} From subjects - _ Yes @
;','-‘,(‘J) Non-ill ':||h|eclt: . Yes No (b} From parentsior gn'mlmu ' " @ Nuo -
" (c) . Miroror persnnq under gu'mlian':hlp @ Mo S (|F_5u!3_|33c|s M hiinor) ' - -
2. Doesthe Slndy hwolve: 3 6. . Will precaulions be taken lo bmlccl " ‘No -
(a)  Thysical risk lo the suhjects Yes @ anonymity of subjects .
() Sogial risk Yes (Mo)
() T"sychologicm risks o subjects Yes o) 7. Check documents heing submitted herewith to
{(d)  Discomfort to subjects Yes (g - " Coanpmiliee: : S .
{¢) Invasion of privacy . Yes g .V Uruhlélh proposal - Initially v.ul)mn an w|lh
N Disclosure of information damaging Yes (N overview (all other requirements will be
to suhject or others “subimitted with individual studies”
. / Mrotocol (Required)
3. Does the Study Involve: _ \/ Abstract Summary (Regquired)
() Use ol recards (hospital, medical, @ No /7 Statemenl given orread In suhjects on nature
-death or ether) . of study, risks. fypes of questions to he asked.
(b)  Use of letal lissue orrabortus _ Yes ' o " and right 1o refuse to p'ulrc:p'ﬂe or wni!l(lmw}
(c)  Useofl organs or hody Mids ' @ Moy © " {Required .
' ' - ______Informed consent form for subjects
4. Are Subjects Clearly Informed About: o 7\/In|'c1rmed consent Torm for parent or grardian
(1) Mature and purposes of the study No __ Pracedure for maintaining conlidentiality
{h) = Procedures to be followed including Mo ~__ Questionnaire o1 inferview schedule?
alternatives used L v 1M the finat instriment is noi campleted prior to
(¢) - Thysical risk No o revlcw the following infarmation should be ‘
(d)  Sensilive questions No = - inchuided in the ahsiract summary '
{e)  Benefits to he derived No' 1. A description of the areas to fie covered in the
(N Righttorefuse fo participate or to No questionnaire or intcrview which could he
withdraw from study cansidered either sensitive or which wonld
(g) Confidential handling of data Ha ~ constitule an invasion of privacy ‘
~(hy  Compensation &/or treatment where Mo 2. T xample of the fypc of -;pcrlrc :|uc<lum< to |1c
there are risks of privacy is involved . - . " asked inthe sensitive areas: :
in any particular-procedure : - B “3.0 Anmindication as to when lhe questionnaire will
o ’ he presented (o the: Commitiee Tor review
i

before lmkmg <:uch clmnge

Principal TiivesTigator Trainee -~




iCDDR,B Centre ror Health & Pupulatlun Research ‘RRC APPLICATION FORM
FOR OFFICE USE ONLY :

RESEARCI’I PROTOCOL . RRC Ap_provai: Yes/ No Date:
Protocolrios 2002—-003 _ - ERC Approval: Yes/No " Date:
- .i - S "~ | AEEC Approval: Yes/No Dn!.e:

Peoject Title:  clinical Trial of L-Histidine in Childhood Shigellgsis.

Theme: (Check ail thar aﬁply) _ : T
Nutrition . a Enwronmental Heuilh

o

O Emerging and Re-emerging In f'ectlous D|seases * {J Health Services

O Population Dynamics : 1, Child Health

O Reproductive Health . - "@/Chmml Case Management
a

Vaccine evaluation : 0 Social and Behavioural Sciences

Keywords:-f Shige'llnsié. L-Hisridine, 'Qiuroflbxatih

Principal Investigator: . . 4, Rabbani, lMD, PhD, FACG Division: cSh " Phone: Ext.2321
Address:  ¢sp, 1CDDR, B | | Email:  rabbanificddrb.org
S Mohakhali, Dhaka. . L '
'Cg»é__rillcipaIl_-lnvgstigato'r(ﬂ “Prof.David’ A Sack,. M'D

. S Director,. ICDDR, B

Co-Investigator(s): 'llohny W Peterson, PhD
Professor, Department of Immunolog}f and chroblologv, University oE TeMa:
at Galveston, Texas, USA

2) pie. U B Nf‘HR \J,,uxel L& -_ uLt\Df‘

" Student Investigator/Intern:

(Collaborating Institute(s): University of Texas at Galveston, Texas, USA

Populatmn' Inciusion ofspeclal groups {(Check all that app!y)

“Gender O Pregnant Women :
Male {1 Fetuses
Fernales {J Prisoners .
Age ' " Destitutes
O 0-5years O Service providers . . o
3 5-9years . . Cl Cognitively Impalred , L
g0 10-19years . S .0 csw ' :
O 20+ : ‘ -Z/Others (spemfv 5-60 months old children )
a >6S : , _ 0 Animal

Project / study Site (Check aff the apply):

Dhaka Hospital - O3 Mirsarai e
O Matlab Hospital O Patyia Lo - .
0 - Matlab DSS area , O Other areas in Bangladesh
O Matlab non-DSS area 3 Outside Bangladesh - .y
O Mirzapur © 7. nameofcountry:
(0 Dhaka Community {0 Muiti centre trial .
O Chakaria {Mame other countries mvulved)
{J Abhoynagar

. Revised on: 3b May 2000



Type of Study (Check all that apply):.

O Case Control study Q. Cross sectional survey o B .
O Community based trial / interverition O Longitudinal Study (cohort or follow up)
O -Program Project (Umbrelia) 0 Record Review .
(3 _ Secondary Data Analysis O Prophylactic trial
G Clinical Tria! (Hospital/Clinic) ) O Surveillance / monitoring
O Family follow-up study O Others
Targeted Population (Check ail that apply):
~No e_thnii: selection (Bangladeshi). ‘3 Expatriates
0 Bangalee 0 Immigrants
O Tribal groups O Refugee

Consent Process (Check afl that appfy)

B/Wrmen ' _ C. 'E/Ber;gali language

0. Orai , : ' L " 3“English language .- '
O None ' ' -
Proposed Sample size: Total sample size: 225 A - a
Sub-group a 1:1 randnmizatigu_bemtaﬂn_’[:eatmem;g
B and Control ' groups
: Cl

Determination of Risi: Dnes the Research Involve (Check afl that apply):
O Human exposure to radioactive agents? O Human evposure to infectious 1gents7 _
O Fetal tissue or abortus? : : O Investigational new drug ‘
G Investigational new de\'fice'? ' ‘ : Q/E‘!rstmg data avmfable via public 1rchrves/<ource

{specify__ ' F C} Palhologrcal oF dlaznoslrc clinical spemmen anlyv .
’Gﬂixlstmg data available from Co-investigator -+ Qbservation of public behaviaur

New freatment regime (with establlshed amino
‘acid L-Histidine)

Yesto

C] Is the mformatron recorded i such a manner lhat subjects cai: be tdEntlred From mforrnatron prov1ded d:rect!v or
through identifiers linked to, Lhe subjects? :

w] ‘Q/Does the research deal with sensrtwe aspects of the subject’s behawour sevual behavrour alcohol use or |Heg1l condug
such ag drug use? . . . )

: Could the information recor'ded about the individual if it became known outside ofthe:. research:

G . ‘a; place the subjecl at risk of cnmmal or eivil hablhty? PEEE

EJ v/' damage the subject's financial standing, reputauon or employabrhry social I'CJECtIOT! lead to stigma. divorce etq.

Do you cangsider this research (Check one):

{3 greater than minimal risk o %more than mlmmai risk”: E
O norisk - ‘ ‘ O “only part of the dragnosnctest

Minimat Risk is "a risk where the probability and magnitude ofharm or discomfort anhcr;ﬁled in the. proposed research are not|
greater in and of themselves than those ordinarily encountered in daily life or during the performance of routine physical, ‘
psychological examiriations or tests. For example, the risk of drawing a small'amount of biood ﬁ'om a heallhy mdwrdual for

research purposes is no greater than the nsk of domg sodga part ofrouhne physrca! exammatron
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| Title: Cllnlcal Trlal of L-Histidine in Chlfdhood Shlgelios:s

Prlncrpal |nvest|gatorIProgram DFrector ; R

.. GPO Box 128, Dhaka 1000,Bangladesh . T T
. Fax: 8802 8823116; Emaik: rabbani@icddrb.org R Co
Telephone: 8802 8811751-60 Ext. 2321

App!lcant 5 Organizatiqn

-_ Prolect Appllcatlon for ERC: 25 Februarv 2002

Name and Address

G. H. Rabbani, M.D., Ph.D, FACG

Scientist, Clinicdl Sciences Division

Head, Physiclogy Laboratory - . ) .

ICDDR,B: Centre for Health and Population’ Research L e oo b

Co-Principal Investigator:
David A. Sack, M.D.
Director, ICDDR,B: Centre-for Health and Population Research

‘GPO Box 128, Dhaka 1000, Bangladesh . S D Coi
© Fax;.B802 8823116, Emall dsack@icddrb: crg ’ LR T T
- Telephone: 8802 8811751-60 T ' T S i

Co-investigators

Johnny W. Peterson, Ph.D.

Samue! Baron Distinguished Professor
Department of Microbiology and Immunology

+ WHQ Collaborating Center for Tropical Diseases

University of Texas Medical Branch ™ [ A S
Galveston, Texas, USA 77555-1070 : ' : ' ‘ : S
Fax: 409 747-6869; Email: Johnny. Peterson@u!mb edu
Telephone: 409 772-4910

Dr. G. B. Nair, PhD.
Head, Lab Science Division, ICDDR,B, Dhaka 1000, Bangladesh

‘Human Subjects: © "Ne . -Xes> < Pending.! <NA T
‘Animal Welfare Assurance: C. Yes - - Pehding' © - NA- - - T T '
Project Period: ' Date from: March 2002 through February 2004 -

Total Budget Request: Us$ 215,972

Performance Site: ICDDR,B: Centre for Health and Popufation Research

GPO Box 128, Dhaka 1000,Bangladesh
Fax' 8802 8823116; Email: dsack@icddrb.org
Telephone: 8802 8811751 GO :

ICDDR,B: Céntre for Health and Populahon Research Ch R
GPO Box 128, Dhaka 1000 Bangladesh : :
Fax: 8802 B823116; Email: dsack@icddrb.org

Telephone: 8802 8811751-60 : . -

Official Signatures of the Applicants:

Or.GBNairn,PRD i ille: Hesd, Lab Sc:eﬂ_es D"’"g?on 1CDDRB

We the undersigned, certify that the stalements herem are true: and complete to the best'of aur knowledge and thal
facilities are available for the proposed research We accept the, obligation t6 comply with the. Thrasher Research!
Fund's 'Conditions of Grani and requiréments for reporting in effect.atl lhe llme 'of the‘award. :

Print/Type name of principal investigator/ program director

Dr. G. H. Rabbani, M.D.; Ph.D, FACG ' Tilte: Scientist, ICDDRB and Principal Inveshgalor
Signature: Signed ) Date: 29 April 2001
Prof. David A Sack, M.D. Title: Director, ICODR,B and Co-Principal lnveshgator
Signature: Signed | Date: 30 April 2001, |
Prof. J W Peterson, Ph.D. - ' Tllle Professor Umv of: Texas MedlcaLBra h%lGaIveslon )
. . a r ] Ly

‘Co-Pl Signature: Slgned

G



| Q ‘O Isthe proposal being submitted for ﬁmding‘?‘

e
O Is the proposal funded?
If yes, sponsor Name: _ "Research Fund, Thrasher, ‘USA _‘ o : L

. N , t . B R . . Lo e o . R _ i N
- : S : ' ‘ !

YesMo B L ' R . ;

' 1f yes, name of funding agency: (1)

2

. D6 any ufthe participating mvestlgators and/or the:r 1mmeo|ate Famlhes ha»e an aquu ’ relatmnslnp fe.q. stcck_holder) '
with the sponsor of the project or manuf‘acturer and/or owner of the test product ar device to be studied or serve as 1

consultant to anv of the above?
Not Applicable

{F YES. submit a written statement of disclosire to the Direcror,

Dates of Propased Period of Support Cast Reruired for the Budget Perind 1S}

(Day, Month, Year - DDAMMTYY) . Ist Year > VYear 3" Veur Dther rears

“Beginning date_As soon as fund is _83, 958 77,3380 41,704 13,983 |
" availabe o . o - {

End date 2 vears 9 months from the 5. rruu! ast. 203,139 Toreed Casr 0219, 1827 0 )

beginning date

Approval of the Project by the Division Director of the Applicant
The above mentioned project has been discussed and revlewed at the DIVISIOI‘I |eve[ as ~veH *\ he euﬂrnal rﬂ'ne-wrs
The protocol has been revised accordma to the reviewer's comments and is approved. S !

1

Dr. M.A. Salam . 2 gl )
Name of the Division Director \:Sﬁgaﬁire o Date of Approval

x 1

1

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

Certification by the Principal Investigator _ S o
7 o . Signature of P1 VA F U
[ certify that the statements herein are true; complete, - "= |, L AL

and accurate to the best of my knowledge.-l am aware - | '+ ‘Date:
that any false, fictitious, or fraudulent statements'or . .
claims may subject me to criminal, civil, or administra-
tive penalties. [ agree to accept rcsponSIblhry fot the

™.

quued progress reports if a grant is awarded as a result , _
of this application. . \

ES - [

.




Background and Significance

A Hypothes.is to be tested

. We hypothemze that treatment with L- hlSlidl!le an esscntml amino acid posqessmg anti-in h‘imm'ﬂorv and
antisecretory activity, will improve clinical and bactenoloolc features of acute childhood shigellosis by’
speml'cally reducing inflammatory changes in the colonic mucosa of Shigella-infected patients.

Shigellosis remains a major cause of childhood morbidity and mortality in many developing countries,
including Bangiadesh. According to published reports, at least- 140 miltion’ cases of shigellosis arid- almost:
. 600 000 deaths due to shigellosis occur worldwide anntially among ch:ldren under the age of 3, pnm‘mly
in deveiopmg countries. It is estimated that of approximaiely 3.8 million diarrhea-related deaths that
occur worldwide in children annually (exclusive of China), 0.5 million are attributable to sh1gellos1s

Improved clinical management of dysentery caused by Shigella spp. necessitates a search for an effective
. and safe alternative adjunctive therap» primarily because of the rapidly emerging drug; resistant shluellae

" Our studies in response to this goal, have demonstrated that administration of L- “histidine'io rabb1(§ can”

significantly improve clinical, histologlcal and bactenologlcal features ofexpenmental shigeliosis..

_‘Among the findings were that L-histidine protected murine smiall intestine against tissue injury and loss of
water and electrolytes following challenge with either Salmonefia tppfumumnn or cholera toxin. In
addition, L-histidine decreased the levels of pro-inflammatory cytokines (e.g., TNFa and IL-6) and

_diminished the biclogical activity of the pro-inflammatory eicosanoid, PGE,. The imidazole ring of L--
histidine was found to chemically react with PGE ,, thereby forming a covalent bohd In addmon the 7
resulting PGE;-imidazole adduct is a potent inhibitor of: PGE; activity and effectively blocks PG synthes:s

' by enzyme inhibition. Accordmgly, because of these antl mﬂammatory charactenstics L-histidine is
hkely to be a polential therapeutic agent in shigellosis. -

B' Specific Aims of the Project

' The pnmary aim of this study is to develop a safe, useful and cost- effecuve treatment for aéute

. - childheod: shigellosis using therapeutic agents other than antibiotics,; :such as L-histidine. Qur objectwe is-

to diminish the effects of shigellosis by reducing the duration of illness, frcquency of stools, fever,
passage of blood and mucus in stool, by shortening the fecal excretion of shigellae and reducmg the -
likelihood of complications such as dehydration, electrolyte abnormalities, protein loss, and hemolytic
uremic syndrome. .

" A ratwnale approach of this study would be to consnder as'a secondary aim “of reducmg chlldhood
‘mortality by developing a simple and useful treatment of shigellosis wvith L- histidine. ‘If L- hlStldll‘lB
proves efficacious, we will plan larger-scale studies with alternative formulations. For example, L-
* histidine could be added to oral rehydration sotution (ORS), as is currently under study for cholera
patients. Alternatively, for shigellosis, one could consider a simple added pharmaceutlcal to be given to
patients, perhaps using ORS as a convenient vehlcle for admmlstranon :

.r.‘_ -..

R,




PrOJect Background

Sh:gellosrs' a major cause of worldwide chlldhood deaths and disability: The global burden of .
shigellosis has recently been estimated by a WHO expert group, which reviewed 9,240 reparts pubhshed :
during the last 30 years (1966 to 1996) worldwide (}). WHO reported that the annual number ofShrgeHa
episodes throughout the world was 164.7 mitlion, of which 163.2 million were in. developing countries
(with 1.1 mitlion deaths} and 1.5 million in industrialized countries. A total of 69% of all episodes and
61% of all deaths attributable to shigellosis were in children under 5 years of age. In developing
countries, the total number of diarrhoeat episodes was 487 5 million for 1nfants of'O 1l months of age and
945 million for children [-4 ye‘rrs old. : :

ey

_Mortahty due to shtgellosrs among hosprtahzed chlldren in Banghdesh ['rom 1974-88 -was l3 9% F0|

infants and 9.4% for 1-4-year-old children (2). Children under 5 years are responsnble for 61% of all
Shigella-related deaths (3). Although deaths due to shigellosis are rare in industrialized countries,
morbidity could be substantial when outbreaks of shigellasis occur in custodial institutions and day-care
centers. In France, 962 Shigella cases were reported between 1992 and 1997, (1.8 cases'per 100, 000) m-,
The rates for England and Wales were 3.3 casesllOO 000, [srael 130 mses/iOO OOO and n the USA, 6 5
cases/ 100, 000 (1). : : .

Shigellosis as a determinant of malnutrition: Although m'llnounshed chlldren are prone to develop
shrgel[osrs reciprocally, the disease also induces malnutrition. Shigella infection is associated with
anorexia and catabolism. The magnitude of fecal protein loss in shigellosis is much higher than in acute
watery dlarrheas an adult may lose up to 500 ml of plasma in stodl-in a day dunng severe sh:gel]oms (4-

6). In children of developing countries, who, are already in a margmal nutritional status, this loss of "

plasma protein is very detrlmental

Pathophy srolog\ and treatment of shigellosis: The primary pathologic lesion in shlgellosm is .
characterized by acute bacterial inflammation and destruction of colonic mucosa by the actively mvadmg

~ shigellae. The lesions are characterized by edema, infiltration of PMNs, macrophages, and other
~phagocytic cells into the Iamma propna development ofvascuhtis and somet:mes crypt abscess
' formatlon . _ : . " v T

'.a'

Effective treatment of sh1ge1]osrs has been complicated by the recent, emergence of mu]n re51stant strains
(8, 9). These strains are resistant to ampicillin, co-trimoxazole and nalidixic acid, which until recently had
been the drugs of choice for treating shigellosis. In vitro resistance to pivmecillinum (Selexid) has been

~ only oc¢asionally encountered: It is likely that, as with the other [3 lactam agents;” resnstance will also .
' develop to this agent with its increased .use. This, there is a pressmg need to 1dent|fy other effectlve :
" antimicrobial, as well as adjunctlve theraples for' sh1ge11051s - .

Current recommendatlons for préscribing an antlmlcroblal agent in the treatment of shigellosis depend

~ upon the type/species of the organism that is preyalent in a particular region and their current sensitivities

to different antimicrobial agents. In Bangladesh, where S. Flexneri is the most prevalent organism,
nalidixic acid is the drug of choice because it is sensitive to more than 90% of isolates, The second drug
of choice is pivmecillinum er selemd S. dvsenterige type 1 _is.the second most frequentlv lsolated
‘organism which requires either cmroﬂo‘(acm or ceftriaxone for effective treatment; this strain causes the
most severe infection and is resistant to_most of the commonly prescribed antibiotics including nalidixic
acid. :

L-Histidine in the treatment of shigellosis: The project will enable us to. cvaluate. the potential
therapeutic value of L-histidine in protectmg children agamst in ﬂammatoqbd;ﬂnheal diseases (e.g:,.
bacillary dysentery). While we suspect that benefits might dccrue to. patients- infected with other
microorganisms evoking an inflammatory response this proposa!l will focus on shigeltosis in children.
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Preliminary studies have established that L- fiistidine 1 is a potent antnoxndant equal!y effective as N-acetyl-
L-cysteine (lO) L- Hlst:dme s effectiveness as a scavenger of toxic free hydroxyl radicals and singlet.

- oxygenis wel] documented {11-13). Imporlantly, L-histidine has been shown to protect murine small _
' mtestmal loops agamst tissie injury and loss of watef and eleclro]ytes caised by infection with -

Sahmonella typhimurium (14). Moreover, histological examination of sections of small intestine’
chalfenged with S. nphmzmmm revealed impressive protection agamqt structiiral damage and fluid foss

(14).

Pharcholog\ of L- Instnlme L Histidine, like most other amino acids, has been extensively studied
‘from a nutritional and metabolic pomt of view. The minimum daily requirement of L- kistidine for human
adults is 12 mg/kg, or 840 mg in a 70-kg adult. Normal phsma levels.'of L- histidine range from ..
approximately 4 to 20 mafl The pharmacokinetics of L-histidine in humans is well described in the
scientific literature. L-Histidine is rapidly absorbed, and peak pl'lsma concentrations occur within t hour
afier both oral and intravenous administration. Clearance is similar following both routes of
administration {15-17). The path\\a\s of 'L-histidine metabolism are well characterized, involving
oxidation and transamination. ' :

A reyiew of the ltterature ov er the last 40 years. showed that aral or mlravenous doses ofl gfday or more

" of L-histidine have been admlmstered to approximatety 700 subjects, accounting for roughly 30,000

patlenl days of exposure. The maximum oral dose reported was 64 g [18], while the maximum reported
i.v. dose was 30 g in 30 minutes [19). Very large doses of L-histidine (48 to 64 g/day for 2 to 4 days)
resulted in minor neurological symptoms such as taste and smell distortion in scleroderma patients and
asynmtomatic impairment of zinc absorption (18, 20) L-Histiding -has been used as-a diagnostic tool
~ for folate deficiency and as a therapeunc agent in patients with rheumatoid arthritis and anemia. Stud1e5

~ in the rat and mouse showed no carcinogenic and teratogemc effects of I:-histidine: (21)

Dose and safety of L-Histidine in Chlldl‘Ell
Although the highest safe dose of L-histidine for children has not been-absolutely determined;

. thére are several reports of L-histidine t11a1 in mfants and ch1ldren as, descr:bed in the followmg_

Table. After-a careful review. of the available literature,. along with our own’ ‘clinical experience
in Bangladeshr children with shigellosis, we propose to use the recommended dose of L histidine
of 15 mg/kg/2h (180 mg/kg/day). For example, in a 10-kg child, this will provide a daily dose of
1.8 g. For our chelera study involving 140 adults (just completed), we have given a maximum
daily dose of 25 g L-histidine in a 47 kg adult i e, 532 mg/kg/day w1thout documentmg any srde
ef'fects AU r ;

Moreover L-Histidine has a very short half lrfe in human (1.8 h) requmng frequent oral
administration (2 hourly): Thus, histidine is unlikely to be accumulated in the body with normal
renal function. The pathways involved in human histidine metabolism are well characterlzed and
the requnred enzymes and breakdown products have been descnbed (36 37) ' ‘

Durme metabollsm hlstldme is mostly mcorporated into prolem or dlpEptldeS some portlon is
degraded to urocanate and glutamate involving specific enzymes in the liver. One interinediate
product, forrmmmoglutamlc acid (FIGLU) requires folate for its breakdown. Therefore, ii folate-
deficient patients, FIGLU accumulates. in the urine after L-Histidine, loading. This observation
led to.the use of 10-15 g oral loading doses of L- Hlstldme in pregnant’ women and other patients :

" asa dlagnostlc test for folate deﬁmency, no side effects in mothet-or chlldren wete' oBserved (38,

'39). Behavioral and central nervous system’effects’ attnbuted to large hlstldlne doses have’ been



reported m rodents.

However, physio]cgic..effecte attributable to histidine have

produced in humans even with very large oral and intravenous doses of histidine. ..

" Table: L-Histidine studies in children.

ﬁot.=

« . foal

been -

Authors Journal Dose of L- | Purpose of the Comments on _
~, | histidine | study | safety
._ - | (mg/kg/day) | | %
Zlotkin SH. | Am J Clin Nutr,; | 124434 “{ Efféct on urinary’ ~ | "No-side effects’
C 48(2):330-334, | Zn" excretion in reported
: 11988 23 newborns :
Zlotkin SH | J Pediatr, 95 vs. 165 Effect onurinary . | No'side ct"fects
o , : 114(5):859- K - | Zn"excretion in -reported g
d o0, .. 1864,1989 - | . 14 :Jewbom infants | considered-safe’
“Anakura M. | Hokkaido Igaku | 30-35 and Therapy of No side effects -
' | Zasshi, 56(1):1- | 40-50 histidinemia in _reported,
15, 1981. newborn infanlts. mential
retardation and
growth failure
1 were not found.
Bellone Jet | JPed End 500 mg/kg | Effects of amino | No side effects
' Metab 1996; iv infusion, | acids on normal, - | observed.
9:523-31. single dose | short stature = ¢ [ T
' children, 5-14 yr.”

| \chnlcal drug trial studles havmg specufc terms of references for- therr open exam"" at

Oné of our investigator (Prof JW Peterson) has personally contacted Dr.. Zlotkm who studled L-:':;
Histidine in children and: pubhshed two papers in late 1980s. Dr. Zlotkm dlcl not’ observe side’

" effects in chnldren and new borni babies in his studies with L-Histidine. He is also w11|mg to
provide more detail comments on this topic if requested:

2. Safety evaluation review:

~ -The ICDDR,B has an independent Ethical Review: Comlmttee (ERC) compnsmg cut51de
. * members and rigid térms of reference for protectlon of human subjects in’ ‘biomedical research :

* .JCDDR.B ERC has béen given recogmtron as an IRB by the US Federal Government through its
Federal Wide Awareness programme, the registration number for ICDDR,B is FWAQ0001468.
This federal approval ensures. that I(;DDRB ERC applies all etlncal gmdehnes for human

3 —

: _,t) 'hhs
"“the authority to spot examination of the trial and ask for explanation from the mvestlgators and

_of au:"
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take actions. for irregularities including termination of the trial. A copy of.the ethical guidelines
and review procedures of ICDDR,B ERC has been ericlosed for information of the reviewers:
Safety Evaluation Committee

This committee will comprise the following members:

Prof. M. R. Khan, Pediatrician: Chair

Prof. Misbah Uddin, Pharmacologist, IPGMR: Member — © . ©:

Dr. Abdus Salam, Chief Physician, ICDDR.B:-Member -

L-Histidine comes in the form of a white, soluble, pyrogen-free powder: the amount of L-histiding that
will be required for a child for each day of treatment will be mixed with a.vanilla flavored rice ORS and

given to patients at a dose of 1-2 teaspoons (5-10 ml) every 2 h. L-histidine tastes very'mjldly sa.l'.t-y,_whe'n{;;

mixed with rice ORS which:has a similar tasté, and flavored with-vanilla, the final-preparatiort will be: |

* jdentical in taste. consistency; and color with the control preparation of rice ORS similarly flavored; but™

without added L-histidine. A pharmacist according to a computer—gén'eraled randomization list wilt
prepare these preparations during patient enrollment. The test (drug) and control preparations will be
coded as Treatment-A and Treatment-B, the list will be kept confidentially in the custody of the
pharinacist until the study is completed and the data have been analyzed. . - . = "
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| Supporti.vé"l?reiiminary Data .~ - B ) - P

Preliminary observations of L-histidine: Mechanisim of action: Histidine has long been recognized as-
a scavenger of hydroxy! radicals (22) and of singlet oxygen (delta form of '0%). L-Histidine interacts with
toxic oxygen spectes through two distinct mechanisms : (1) by interfering with the redox reactions

involving metal ions that produce the hydroxyl radical and (2) by direct interactions of the imidazole ring
of L-histidine with singlet oxygen. ' ‘ L ' '

P
'y

Hydroxvl radical and singlet oxygen (07): In vitro "spin trap” studies using Fenton-type chemistry to :

generate the hvdroxyl radical, that is, reaction of Fe?* complexes-of ADP or ATP and hydrogen peroxide’

to generate the hydroxyl radical, showed that, when added to the iron-containing reactions prior to the
addition of hydrogen peroxide, L-histidine was among the most effective scavengers aniong 29 biological
compounds tested. L-Histidine was found to strongly inhibit the fofmation of lipid peroxidation products

when it was exposed to Fe™* before the iron was added to other reaction components.

[ -Histidine is generally recognized as the most active of the amino ‘acids at scavengilig'-singlét oxygen.
with rate constants for reaction with singlet oxXygen toughly 2- to 3-fold higher than those for L-
tryptophan and 5-fold higher than those for L-methionine (23). L-Histidine's reaction with singlet oxygen
has been calculated to be in the range of 4 x 107 to 1 x 10® M'S" (10, 24). The imidazole ring of L-
histidine has been shown to be responsible for the antioxidant activity of several biologically important

dipeptides, including carnosine - (B-alanyl-L-histidine). . anserine (13-ala_nyl—S-mem'yl'-Lihis:tidin_e), and.

homocarnosine (_'amino'butyxl'yl-L—hi:stidin‘e) (41,12, 43).

Observations on mechanisms of action: Our recent study (25) showed that L-histidine reacted with
imidazole and PGE. forming PGE,-imidazole or PGE,-histidine adducts, and imidazole catalyzed the

~ formation of a Michael adduct between Cl11 of T1-deoxy-A'"PGE; and:the tau nitrogen in the imidazole-
. ring of L-histidine, Both adducts inhibited CT-induced fluid loss afid: redliced cAMP accumulation in the’
! ‘CT-challénged mouse intestinal loops. The protection provided by PGE;-imidazol€, PGE,-histidine, and -

L-histidine against fluid loss could provide a basis for therapy against diarrhoea.

L-Histidine as an anti-inflammatory agent: L-Histidine cleérly has an anti-inflammatory effect at high
local concentrations that is due at least in part-to its singlet oxygen and hydroxyl radical .scavenging

some unpublished studies cleatly indicate potential cytoprotective effects of L-histidiie.

Inflammation and L-histidine: In 2 mouse model of infectious diarrhea due to: Salmonella typhimurium,
Peterson ef al. (26) showed that L-histidine (175 mM) significantly reduced intestinal inflammatory and
secretory responses. L-histidine also reduced oxygen species in the intestinal lumen during infection (26).
.L-histidine was shown to effectively reduce LPS-mediated oxidation of an oxidative probe that fluoresced

" --% characteristics. Our work using three models of gastrointéstinal c__onditipns," data from the :lj‘@ératilrc__; and; -

in response to oxidative stress. In a rat model of inflammatory . bowel ;disease, Keshavarzian‘el al. -

(personal communication} showed significant protective effects of L-histidine assessed by histology and

myeloperoxidase activity. Miller et al. (personal communication) has showt that L-histidine significantly
protected against indomethacin-induced gastritis in mouse.

Effects of L-histidine in experimental shigellosis: Recent experimental studies were initiated by the P1

(Dr. G. H. Rabbani) with a rabbit colonic model challenged with Shigella flexneri 2a. Pr_elirrginary results

reported at the last FASEB meeting in San Diego, CA-(April 2000) offer promise that L-histidine, indeed,
. : - a . et e . N

may also protect against tissue injury from'experifnental shi'géllps‘i's;-‘ : 86 Hexperifnent

e

frwere |

followed by further investigations determining the anti-inflammatofy effects ()'fﬁihj}‘.tidinetfiﬁ_-'l'he’li'gbbit

shigellosis modet. The final results indicate that 1P administration®of 3:8%" L-tiistidine significantly

improved clinical, histopathologic and bacteriologic characteristics ..o 's"'liigelll;osis_. L-Histidine -

7. "
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g signiﬁcgnt!ﬂf {p<0.05) reduced colonic inﬂafhr’natipn,'és determined by_"decr'eéégd-_-MP.(l);activity, bload, .
' § miucus; and riumber of PMNs in the colonic tissue and §tools. The.animal gained body ieight and the <
. number of Viable Shigeliae recovered from the colonic himen’ and'tissiie were significantly (p£0.05) lower

i1t the L-histidine-treated rabbit than controls. These results were presented ai the Experimental Biology

_meeting in Orlando, FL this year, 2001 (28).

. . ._ [ A"I- .
Histidine-supplemented rice-ORS reduces diarrlieal stool-in cholera patients: A double-blind, -

‘randomized study (Abstract will be presented by Dr. G. H..Rabbani- at tlie DDV Conle, {\ZI:ly 2002:
“San Francisco). ST . I

Since L-Histidine. an amino acid inhibits cholera toxin stimulated intestinal secretion of fluids and

electrolvtes in animals. we have evaluated its therapeutic effects in reducing fluid loss in patients with

cholera, - .

. In a double-blind trial. 126 adults with Vibrio cholerae infection, L-Histidine was administered orally ad

Jibitron mixed with atice-based ORS (CeraLyte-90) at a concentration of 2.5 g/L to 62 patients; 64
received the samé ORS without L-Histidine (controls). All received ciprofloxacin, 500.mg 12 h for 72 h.
Output of stool. urine, and vomit and intake of ORS, water, and iv fluids were determined 8 hourly for 72
h. Stool bacteriology, serum electrolytes, hematologic profiles. and duration of illness were also
determined. S SRR

Pretreatment characteristics including age, gender, body-weight, and severity and duration of illness were
comparable among the patients in both groups. The mean body weight was 47.6 kg and each adult
produced a mean stool of 45.5 mL/kg/4h before treatment. L-Histidine significantly (p<0.05) and
consistently reduced stool volume during 32 to 64 h of treatment compared to the control group; mL/kg,
372-48h: 11.5+ 6.9 vs. 18.8°£ 16.0; 40-48h: 6.7 £ 4.4 vs. 11.5+ 9.7, and 56-64h: 6.3 £ 5,8.vs. 7.8+ 4.1.
During the initial 0-24h, the stool volume in the histidine group was 12-20% fess,-but these.differencés-
were not statistically significant. An overall stool -;red,(fétion"ofi!?% was observed during:the entire course
of the illness. There was a significant (p<0.05) reduction of unsclieduled i'ntraven_olus infusion inthe
histidine group compared to controls {(mL/kg: 0-24h: 825+ 444 vs 158.6+ 72.2, p<0.01; 24-48h: 41.6
+ 40.4 vs. 52.5 £ 22.1, p>0.05). The ORS intake was consistently less in the histidine group during the
treatment period, but the difference is significant only during 48-72h (mL/kg: 0-24h: 214 £ 67 vs. 219+
75,24-48h: 108 + 55 vs. 126 + 78; 48-72h: 41 £ 25'vs. 64 £ 49, p=0.05). Total duration of illness was

also significantly shorter in the L-Histidine group (hors, mean'iSEM:'d,Z.?'d: [17.vs: 47:0°% _l.‘8;‘fp<(_')f-'05').'

" No side effetis were observed in these patients.

We conclude that L-Histidine reduces stool volume in cholera and could be a useful and safe therapeutic

. adjunct to increase success rate of ORS and antibiotic therapy in chotera.
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'l-Experimen_tql Design _ah_d Méth(:)dt)'OQYi.“ |
This stu.dy w‘i.ll l:lvel carried oult in fwo “p.hlases':

1.First Phase: A preliminary safety trial in 20 children.

2. Secl'ont.i‘Ph:l:s'_e: Mz‘l'in ciml'il'Jle-b'li‘nc‘l éli_.n'i.cal tr;;ml-i;:;'ullif.i;l‘g.zgﬂﬂs pﬁtiell;.t% %
First Phase: Safety Trial | - |

Objectives and Background . | .
A full clinical trial to test the efficacy of L-Histidine in the treatment of-¢hildhood shigellosis is
going to. be carried out at the ICDDRB-in B,angléde'sli'invfol'vihg'fZOSf‘,c'[iildije'n aped 5:10'60

months. This proposal has receritly been reviewed by Thiasher Fund, USA and’a conditional” = - -

approval for funding has been considered. However, it has been suggested by the reviewers that

a preliminary safety evaluation of thé proposed L-Histidine dose should be carried out and

analyzed before starting the main study. Therefore, the primary objective of the study described

. under this addendum is to provide information relating to the safety of L-Histidine in children, 5-
60 months old. If no untoward effects were observed in the preliminary stidy, the main trial

- could be started. P o - '

Methods

The methods for safety evaluation will be same as those described for evaluation of children in
the principal study. Therefore, children will be selected, randomized, treated, and evaluated
using the same definitions and clinical conditions described in the principal protocol. - °

However, the distribution of 20 Child‘rer'l'to different tréatment (dose) g:roupé will be as follows:

Batch 1: N=5 children will get L-Histidine at a dose of 96 mg/kg/day.

Batch 2: N=5 children will get L-Histidne at a dose of 165 mg/kg/day o
Batch 3; N=5 children will get L-Histidine at.2 dose of 180.mg/kg/day (re'comngendedj S
Batch 4; N=5:children will get L-Hisdtidine at a dose of 250 mg/kg/day - BT R

Treatment will be given for 7 days and the next higher dose will be studied if no untoward
effects were observed in the lower dose. : '

Safet'y evaluation will be done by examining 'clinic'al apd'laboratory p_araineteré aé"degﬁ:ribéd G

ifi detail in the principal proposal. Briefly they are: o
Clinical cure: A patient will be considered to be.clinicélly cured if on day 5 no frank blood and rﬁﬁcus
are observed in the stool, and if no watery stool, no more than 3 stools, and no fever (rectal temperature >
37.8 C) are recorded. :

Clinical treatment failure; A pdtjént will be con'sidere'd'_tc_) be a clinical treatment failure if on day 5 there
are more than 3 stools, (watery or soft), presence of bigod/mucus in more than or
. ; T - -‘,,‘.'.,e,%-_; YR

2 3

fever (rectal temperature >37.8 C: ST et e

Marked improvement: On day 5, no frank bloody/ mucoid stool, one or zero watery stool, <5 stools. -

)_ ‘ . H 9‘

1e stool, presence of -
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Clinical Safety Evaluation. T : o
All patiénts énrolied in the study will be followed every day with a list of clinical’ sign/symptoms to
identify any unpléasant incident or untoward reaction dite to treatment.- These will include . nausea,
vomiting, headache, fever, skin rash, palpitation, tachycardia, bradycardia, hurried respiration, dyspnea,
eye symptoms, tremor, sweating, and/or paresthesia. Laboratory evaluations of hepatic, renal,
hematologic. urinary, and immune functions wili be evaluated on admission; day 2, and day 7 (discharge).
. Anv, untoward reaction observed or reported by the patients or. guardians or:the attending nursing stafl
will be immediately brought to the attention of the Principal Investigator for further evaluation and action;
In the event of severe reaction, the treatment may be discontinued. and appropriate management initiated.
In the moming and evening rounds, all records of the patient will be checked and confirmed by the
investigators. ' : :
Definition of severe reaction . ‘ o Co
A severe reaction after administration will include: developnent of shiock, s'e'vefe‘bradvcardia (<33/min),
hvpothermia (€36 C). severe hvpotension. central cvanosis, -severe_dvspnoea.~severe vomiting: geh.
convulsion. sudden jaundice, urinary suppressioi. severe skin eruption, raised serum creatinine and liver
enzvmes. and bone marrow depression. Any unusuaj clinical manifestation recognized by the physician,

nursing. or attending staff will be attended to for proper evaluation.

In addition, an independent Safety Evaluation Review will be performed by an institutional: * -
feview committee not-participating in the study. This group of physicians,” headed. by -a.Chair,
will make a monthly review of the safety profile of the patients under study by specifically
examining their clinical records, data sheet, safety evaluation reporis, doctors’ notes, and nursing
records. In addition, they will make spot visits to patients in the study ward and make sure that
the safety procedures are followed and ethical standards are maintained. Their observatjons and

- suggestions will be communicated to “the Ethical" Review “Committee of the:1CDDR,B’ for

' necessary actions. ' o A SRR AL g

Safety Evaluation Committee :
This committee will consist of the following members: .

* Prof. M. R Khan (Chair), Pediatrician . Lo
Prof. Misbah Uddin Ahmed (Member), Head of Pharmacology, IPGMR - .
Dr. Abdus Salam, Acting Associate Director, ICDDR,B I

Laboratory Evaluation of Safety Parameters

1. L'—Histidine levels in blood/serum: will be deteffﬁin%d at days 0,2,and 4. i :

2. Number of WBCs and RBCs in stool microéco;z;ic examination durin’_g the- tredtrﬁenf period.
8. Renal functions: Na, K, Cl, HCO3, TCO2, Creatinine, protein . -

9. Hepatic functions: Bilirubin, SGOT, SGPT, Alk Phos.

“10. EKG in clinically suspected cases.

le

Organization of the trial .

TR R
5

se fashion

The data will be analyzed in o stepii at the "cdhj;p_ tion of each (dose grojip. Bth -c_:lym_cgl aﬁd v

labotatory parameters will be examined and, evaluated aihd discussed with all ir‘ivesti:gétiifs.; Tl?&{-_dé{a- set
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will also be shared with. Thrasher Fund or its delegated, reviewers for comments anq approval bgf‘qre

starting the main study.
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Suoml lese ‘Double-blind clinical t| ml in 205 patleuts .

After suuesslul cumplelion of tlle ﬁ;et plmse of the trl'll es(nhllshing 1he safely. u[ the dUSL of L~ .
quh(lmc in children, the main.part of lhe dmlhle h!m(l trial m\ulving, 205 childrén will be slnrled

Study design and sample size: Double- blind study: I'hiq study will be a double-blind, controlled
clinical trial involving 225 children, both boys and girls. aged 6 - 60 months, with Shigella dysentery who
will be I!O"iplldh?(:d for 7 days in a research \led of Dhaka Hospital of ICDDR, B. As recomended by
the reviewers, the first 20 children will be. ev'\lmlcd to establishithe safety of L- Histidine i in children. All =
children will receive syrup ciprofloxacin, 15 mp/ky 8 hourly for 7 days. They will be randomly 'lq';lgncd
to either L-histidine or placebo treatment.

Sample size caleulations

In a recent study, Salam ef al. (29) found 80% dl‘l(' (15‘ » clinical nnpmvemcm c.ompannb c1proﬂox1cm-
and pivmeeillinam, lcspeulvcly with.a 5-day course of treatiment ofi shigellosis in a similar group of
Bangladeshi children. However, these differences were not statisiically mgmhc'ml (p 0.10). .

As pointed out by the reviewers, we have caleulated the sample size giving details of the
formulac used (Table). We considered several options and found that we can still observe the
effects of L-histidine compared o those from ciprofloxacin alone by .increasing the sample size.

If we consider that ciprofloxacin’cures 80% of shigeHosis patients in 5 d'\ys, as rcporled by
Saliam ct al. (29) and iFan addition of L-histidine in the treatnient plan funhc: tmpmvcs “the cure
rate to 95%. making a 15% diffeieiice, then we need 57 patients in each group as shown in the
1 dbl(,

If the clinical success rate lor standard treatiment (ciprofloxacin) is less than 80% or even Iowu i.e., 70%;
in such a situation, we will need a total of 205 ]mllusls to deteet L.umlm diffgrences-in success rqlu; 15%

(Table). We-consider this as a reasonable assumption -hased on our Inng, (,Ilnlml experience ol ticating

shigellosis in this pupuhlllon Considering the practical nmn.nbunult aspects, duiation ofstudy, and the ’
cost involvement, we would suggest that we study atotal 205 patients which will satisly all’ these criteria
at an accepable level,

. Table: Sample size determination with cost and duration. . oL
Expected | Clinical 7| Clinical . Sample [ Sample | Total: -7y | |"Total Cost . Duration -
dilference | success by | success by | size (n) | size (n) | Sample size (Ycars)
: slandard new inocach [ in - iwo with 10% Fo1
treatment | treatment | group groups design
' : X , clfects...and | = .
o BE e ' I deopoifs. - I L

5%, | 80% . © 95%: - 0| 57 Trd 1125 &« .07 |fUSS:161,496- "1 2.0
15% = | 70%. 85% - o193 | 186 205 v 1 US$ 203,200 .25

One sided tests, slulislicul'ﬁuwcr 80%., =005, 8=0.2

Cnluﬂ.ﬂmm : N : : -

Clptoﬂomcm is the sland’ud in tliis case and 80% of all palu,nls Wl” show |mprovemcnt (| e., 20% will
show 1o improvement) (Sa[dm ef al,, Lancet, 1998, Rel 29). Gt

1t is decided that if L-histidine tredlinent s abléfio Imlhu unpﬁuv t: %o
show llnplovcmenl and 5% no improvement), thenwe would hkL.tcfln: SO% ce&_gn tI" t-(liis is de.!ected
as statistically significant at the 5% level. L o T ey

’tﬂl" patlenls witl
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Now, . _
-P;—-‘fn.r(,enl.!gt. of Sucucese‘; C‘([)LLlC(l lmm upmllmdun tlc(\lmu:l

\ LR L e =

P)a200s5 o T S
i -f=the dcg:ree of LEIIdII]lV lhdl the differénce - ]’2‘ if |m:5cnl Would hc d(_lec,tcd (l ﬂ 0 80).
Au.mdnn_ly, 80%, [’; —95”/0 a=005 /=02 .

Ihu |01L lm om sulcd lu:ls

o P x(lUO P,)IP >«(mo P,)
o= (Y L
PPy : ' w

. IS S oo K L

. 80_ x 2(_)_4.'95?1 5 : 3 o

Do R0y e e e ot )

=92x62 - .
57

Therelore, we need .57 |mlicnls_i|| czlch grnllp. T, ol N .

Slmllmly (.dl(,l.lldl(..d wu “will lu|mu. )1 paticnts:in, (.‘dtll L,luup lo dLlLLt Ii‘/o (J!ffucmc bclwccn lhc
sldmlmd (7()” n) and, th(, new (ICEllIHLHl (SQ%) wnh 80% power al 0. 0‘3% su,mllunw |CV(.| “Thus wc WIH

oy N ' - T A- . . - . 'a..-‘—- "

Sciccli(in,crilcri:i:. L. C ‘ e

s w . . ) o . L S X . o
‘i",‘ Ag:u G-00 |1mulh«. ,.,_ _ ] 5 !(,‘- . | s

3 L ST ' PP i
27 Bolh boys and girls will lm meluded. o 2 i &

& P2 S a ! E

3 bl()ul characteristics: I° 1.mI\|y bloody or h]nmly mucoid on mspu,lum

4 Puration of dyserery: < 72 howrs,

' PR T R T f‘- L )
. B T AP - P CE L
: I',xcluswn.cn!crr R . A . oy
‘1. Failure to Ul)hun parcatal LUHHLIII . B ,
2. “Prior trcatment with an antimicrobial and/ or anluhanhnui xl;_,Llll (lupemnmk
: R b - _51\
!llLllOlHlld/UlL) e .

"Co- |nlulmn wrlh uylhmplml,nwlm |m|1hu/mlc uI Inhummhf.v /rrslulynm
l‘rc'qcncé ol any ﬁqi;ucimc([ condition sueh ™ as pncunmmn, SCPSIs, mcmngllls, severce
' -

. dysclulru!ylum.l hunulylm uremic sylulmmu. andl renal Iluluu.

.

[ I’1(|Ln|=; wllh qcvcrc «IHUIL'(IJ CUI]S(:]HIF.\_’U‘I_!'IH_
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i
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uucn!.\ge of quuesem expected ﬁom L—hl&lldmc ll(.‘ annl (whu.h should_'bc" 'diﬂ'ci"fmj'l-’- ﬁ_‘um-'

chcrclmuhmtrnmn (swcight for age =< h[)"/: ol NC IIS median), dml!ul pw,cnu, Ul nulullmmi ululm
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Other tests such as serum ElLL[IU'\’lC‘i cieatinine, hluud culture, uriie :maiysls etc. will bL pcrfmmcd il
and when- clinically indicated. [No additional blnod will be drawn or any invasive procedure will be’
done specially for this’ study). 11 S. dysenteriae type | is isolated, CBE will be obtained-on day 4 for
clinical reasons.

L-Ilistidine blood levels will he (Ic!crminml at days 0, 2, and 4.

- Laboratory studies: Performed by Dr. J.W. Peterson, Umvus:ty of Texas Medical Blancll
at Galveston, Texas (Corc Labm afory l’wium Lhcnusl: ¥) . S . s

1. L-Histidine levels i blood/serum — Serum samples will be ‘il(JIC(I fr()?cn dlld ';hlppcd to’ UTMB for
the purpose of deterinining blood levels of free histidine achicved following oral L-histidine
administration as described previously (25). The sera will be diluted 1:10 and 20 pl will be pipetted into
Watcers Pico Tag Ultraftliration devices before centrifugation at 2000-xg for 1-2 hr. A 40-pl aliguot from
cach sample will be placed in an ABI (Applicd Biosystem) 420 Derivalizer-with an on-line 130 A
Separation Systen and a 920 A Dala Analysis Modute for amino acid analysis. AH“;dniplcq will'be
corrected to mmoles of amino acid/ml of human serum. The UTMB Protein € hum‘;uy Cmc Ik lcilily
performed similar analyses in this manner-on aninl sera lol carlier studics! -

2. Reduced glutathione stool and serum — Depletion of natural tissue antioxidant potential is reflected
by a decrease tn reduced glutathione levels (14). The glutathione (GSH) assay (14} will be performed on
1.0-ml samples of stoof filtrate and scrum. Briefly, the GHS-400 method (OXI1S International Inc.,
Porttand, ORY is based on the fornration of thioesters belween SH-conlaining substances and 4- chluro I-
methyl-7-triftuoromethyl- quinolinium methasullate and merc aptans.: In d"(’lllllc conditions, the ®
substitution product obtained with GSH is converted into a chromphorid thione wiih maxlmal absorbance
at 400 nm. GI1S determinations ol paticnt specimens will enable us to measure the oxidative stress
oceurring in the inflamed intestinal tissue among patients tréated with L-histidine and control patients
rcccivin;, standard therapy. The blood specimen that will be drawn for CBC and histidine level in the
morning of day 0, day 2. and day 4 will also be usui for (JSII measurement. Blood. will be Lultcclcd cvery
morning (9-10 AM), - _ o B L s L 3

3. Mycloperoxidase (MPO) netivity in sltml - The cxlun ul intestimal IH"dllHlmlIUll i the p.muw; .llsu
wnll be asseised by measuring the levels of inyetoperoxidise in the intestinal fuids of patients with and
without antioxidant treatment, Increased levels of myceloperoxidase will be measured by standard
procedures deseribed previously and should reflect the extent of infiltration of polymorphonuclear
neutrophils (PMNs). Tntestinal (luids will be collected from the anus ofthe paticits using a wide moulh
bottle and stored frozen (-70°C) until they can be clarified by LU‘IUHlIngHUIl (IO 000 xg); and dsenycd iﬂol
myulopuu‘u([asc activity. No rectal tube will be. used. L-Flistiding: Arcatment'is tt.xpu.lt,d {o reduce t_hc :
number of PMNs infiltrating the intestine, which would be reflected biy a concomitant decrease in -
mycloperoxidase activity. For this test stool will be collected from anus tsing a wide mouth botile, Nu
intubation is needed.

4. Determination of cicosanoid levels in stool — In addition (o exhibiting increases in cytokine levels, .
inflamed tissues contain increased aniounts ol pro- mﬂ.lmnmmly ¢icosanoids, which are products of the' *
cyclooxygenase and leOX)’LLIhlbL pathways, Stool samplés will e tollected front? pdilutl using the Sdmb !
collection method described MPO activity above. We will use commercial BLISA assays for.mcasuiing
Hdevels of leukotricnes LT, and LTC,, as well as VGES and PG, Our |1.lhl investigations have used as
reagents supplicd by PerSeptive Diagnostics. For this_test stuel will be collected from anus using g wide
mouth bottle, No intubatton is needed.

\ h 4

Mensurement of L)!uklnc lu'ch in. ‘:llml to Iw ])l‘l lul mctl :ll l(,I)I)R Bung,l.ulu;ll IR

it has been shown that duuugj cellular invasion, .SIH;.:UHuc activate the mll‘unnl.llmy cells in'the mucosa,
which may lead to a regulated expression of a number ufplmnﬂammdlory cytokines (34) These
cylokines mediate and amplify the signals from the invading shigellac to initiate the infl halory process
(8). It has been shown that severe inflammation was d‘i‘iUlelCd wnh mcreased productlon oflL 1, IL-6,

: B o 4 S




fL-:.

. Lo et oL :

‘ IFN -Y and TNFo. (34). R'1q|l) et al. (3 dlw !E|)0I[.e(| thal pamnlt; wllh slngellosm have h]gher numbers

of cytokine- pruduung cells for 1L-la.. 1L~ I3, IL- 1o, TNFa. IL-6, IL-8; 11.- 4,1L-10, interferon-y, TNF-J3,
and transforming growth factor $1-3. Similar observations in slu;__cllosis patients in Bangladesh have
been reported by Salam er af (35). Thus, it appears that cylokines may play an important role in the
pathogenesis of shigetlosis, thereby providing a useful marker in assessing the severity of colonic
mucosal inflammation in shigellosis. Accordingly, we are planning o measure some of these cylokmcs
(1-4, [L-4,1L-S, IL-10, IFNy, TNFq  11.-8). which can he usclul indicators ufasscq‘;lng the '1nl|-
inflammatory effects ol L hlslldule on the Luiunu mucosih off qlugdhmn thldlcn

For.the measurcinent of cytokines, fecal snccimcns will be collected from nu[icnts’ anus using wide
mouth bottle no rectal tube will be uscd.

Evaluation of (rentment cffects:

4 N

A | .l’llilllllfll'}" rc?s’punsc.\'zli'izli)les:'I"cg':'ll I_|i:). Izwlol‘ll:riﬁ;.MI'(I‘J. fecal ]_L‘lIIC()Cy[(;S:
¢ I'ever: Time to last fover (>37.8°C) . '
& Number of WBCs and RBCs in stool microscopic examination during'thc treatiment pclriud.

o Isulation o Shigella spp. in stool culture duringithe treatment period. .. '

B.  Sccondary Response Variables

e Straining/lenesmus: Presence of H!mini!ig/tcncsmus on cvery study day, and time to last
straining/tenesmus, - . '

e Stool I'rcinwn;y: D_aiil_\", and total stool I'rcqt&ndy‘“ . - -

. Slu.ol characteristics: Time (o last watery, and first formed slut;ls, and _Iuls! bloody-mucoid and

mucus in stools.

L-fiistidine treatment and blinding pluwliuu‘
L-Histidine will be adminisicicd oraily after d(lllll!llltb a child into the study. lhc d()‘}l, w11| be
calculated on the basis of body weight (15 mg/kg onally every 2 hours) and will be g given by
mixing with WHQO ORS. LZach day the pharmacist will prepare the supply of L-Histidine for cach
child by dissolving L-Histidine powder (tasteless, white) at a concentration ol 150 mg/5 mL
WHO ORS, this solution is stable at room (emperature for 24-48 hours. For cach child, 5-10 mL .
dose will be given orally with spoon every 2 h: When L-Histidine powdu is: nuxt,d with uthu
_WIIO or |1u,-0l~‘.% there is ho leng, in coloiir, axtL o L(!H‘ﬂHlLIlLy B P

On admis‘sion mch Child will lJL ;:,i\fcn Q s[ud_y enrelliment 1D numlu,r and o L(Jde llcalinmt nllucaliun

LUIILLdILd froni_the LIIIIILJI ul)suvus .tml p.mulh NU L|I11l¢.d] *.lafl munbus 1cl.tlu| lu the bludv W|Il.
hdvc access Lo the u)dt, numhus ' : R ‘ :




Drug Accountability- o ) : ’ -

The Principal Investigator must cosure that all drug supphies are kept in a locked area with access to the
study drug limited to appropriate study personnel. The Principal Investigator. must maintain accurate
records of the receipt of all drug shipments lrom the Sponsor, including date received, amount received -

~and the disposition of all study medication.  Current dispensing records will also be rmml’uned on the

appropriate case report form for each study subject. This case report form will indicaté the date and the
number of tablets administered by the Dispensing Pharmacist/Nurse. At the end of the study, all
medication must be accounted for. Any unused study drug medication will be inventoried by the
Dispensing Pharmacist and retrieved by the Sponsor, or disposed of by the dispcnsmg Ph(umduqi in
dLCUId'lH(,e with local |L5uld!|0n<; and recorded in thc dp|]l()|]l]d1(, case report form. - o .

l)cﬁnilimfs of Clillit‘:ll_()ultﬂmé:

Clinical cure: A patient will be.considered (o be clinically cured i on day 5 no frank blood and mucus
are observed in the stool, and if no watery stool, ne more than 3 stools, and no fever (rectal lcmpemunc>
37.8 C) are recorded. ) _ _ ) e

o . 1 Bl T . . : 0

Bacter mlul,lc cure: B:wlcmﬂuglt cure will be defined EShigefla are not H()LttLd 1llér stucly day 3, with .

qub‘;cquuﬂ stodl samples remain LullmL lll.bdll\’(_ for .Sl'rn;cliu : R Co .

Clinical treatment failure: A patient will be considered (o be o clinical treatment failure lfon day 5 there
are more than 3 stoeols, (watery or soll), presence of blood/nimcews in more than one ‘;tuul ]Jrc‘;cncc of
fever (rectal temperature >37.8 C.

r.

Marked improvement: On day’s, no frank bloody/ niticoid Stool, one or zero waltery stool, <5 stools.

I\‘Inn:lgcmcnl of treatment failure and complications: Patients who fail to respond by five days to
catment, or develop comiplications will be transferred (o the General Wdrtl or ‘ipu,ml Care Unll 0Fll1c
D|1dkd llusplmi or oihu lmsplmls as ncu,asmy lol Llllllk.(l| nmn.nbcnu,nl : S ,
T N * . . " LY

. . &t
Y '

Olgmlimli(m ol UlL‘ In.ll Paticils wnII be sLiLLlLd Ilum th Ulll|)dllull (Iqhulmcnl of Dlmkd Ilospltdl uI
ICDDR,B, and will be admitted to the study ward i they Tuifill the admission criterin. The Research
Physician with the assistance of (he Principal (and/or other) lnvestigators will (ake care of the paticnts for
clinical management. The rescarch data will be recorded in coded forms and will be plcauw_d sccurcly
aller completion of the study. P IllL‘lIlH will hc dL'IHIl[Ll' o llu, H[ltdy [lurn 8 30 atn tu 5 pm :
i _

£ L '
= . s P . H

Data analysis: The SPSS (windows version 7) prograit will be used to analyze the datd. Clinical cure -
rate, bacterivlogic cure rate and other secondary outcome variables c.g. frequency and type of stool,
presence/absénee of fever, straining, rectal prolapse, ete. will be compared by o Chi-squard test or Fisher's
cxact test, if indicated. Means of stool volume, Puid and calorie intake, intravenous fuid/ ORS
requirement between two groups will be compared by Student's lest or Mann-Whitpey U test. Kaplin-

CMeyer survival analysis will e carricd out to assess clinieal success o the (wo treatment groups. A p

valie of < 0.05 will bt considered significant, Dropout patients (afler ‘randomization and before
Lomplumn of the study) will-also be incltided in the anabysis. and the dala Ui those patients will be
analyzed s lung: as they maintain the protocolized management.

17



Facilitics m-'nilnl:lt"

Site: Hac Rcsmnth W.nd ol the Dhaka Nospital of I DI)R ;B will be used fm hmpmhmlwn of the study
patlcnis The Idullly hclb bec_n u';u{ for SIII]II(IF clinical ‘;ludicq for (]CC(Iqu :

Slildv popuiation: The Dhaka Hdspil:ll pr'm'idcs irciulmchl 10 over l_ZO,UUO diarrheal patients each year;
abouf 70% of whom are <5 years of.age. Cholera and Shigetla dysentery are endemic in Bangladesh, and
this hospital is well known as the hospital Tor treatment Tor diarrhiea and dysentery in and around Dhaka
(capital of Bangladesh), where a majority of patients contract shigellosis cach year; study subjects willshe
. selected from this patient population. :

.

For this study the total number of patieits (1=225) hate to be recruited within a specified period of 30
months. Since the number shigella children coming to ICDDRDB hospital has been declining, it would be
wise to plan for extending the study to other hospital or treatment centers. In view ol this, there are three
places that offer opportunities for collaboration, these are: Kamlapur slum community, Matlab Hospita] of
ICDDRB, and Infectious Disease Hospital in Calculla, India. We have already made arrangenients that
depending upon the 'wallablhly of patients in Dhaka, additional treatment centcrs can be: opcncd in those

. places with shorl notices. i mullicentre tlml cain_be ‘organized succc‘sslullv, thc sludv Drotoco[ can _be
competed within the stipulated time. ' : ‘

Laboratory facilities: The Clinical Laboratory Services and Nutrition Biochemistry Laboratory of the
Laboratory Sciences Division of ICDDR, B.wili be used for all study-refated Iabumlury nwcsllgdtlons
, (IC‘?[) These Idhommllcq dre competent and regularly usul |U| all protogols. ™

- . l ‘ - ‘ -)‘_. L . ..__ -I: - ' K
Safciy- l‘l\*:lluminn: M o ' R

All patients corolled in the study witl be foltowed every day with a list of clinical sign/symptoms to

Aidentify any unpleasant incident or untosard reaction due (o treatment. These will include nausea,

vomiling, headache, fever, skin rash, palpitation, tachycardia, bradycardia, hurried respiration, dyspnca

N symploma tremor, sweatiing, and/or paresthesta. Laboratory eviluations of hqmllc. renal, mld

hemnlnluyc functions wilk be evaluated on adwmission, tl.w'z.-.nul day 7 (dhclunge) Any untoward

reaction -obscrved or wpm(ul by the patients o !._,ll.!l(lldn's the attending nursing stalf? witl- be’

mlmcdhm,ly bmug:ht to the attention of the Principal Investigator lm lurther evaluation aivd m,lmu In the

cvenl of severe reiiction, the treatment may be discontinued, and appropriate management’ initiated. In the

morning and cvening lUllHd'\ all records of the paticnt will b checked and confirmed by the
mchllglluts , o " : & : o :

=; : : ‘- e N v . - . : “. L ' <y

Iy addrlmn, an- mdecndLnl Slic!y Livi llll.llf(lll Ru'lcw Avill be. pulonnul by an insfitutional ercw

commitice not participating, in the study. “This group ol physicians, headed by ia-Chair, will® inake a

monthly review of the safety profite of the paticnts under sty by specifically cxamining their clinical

" records, datassheel, safety evaluation reports, doctors™ notes, and nursing records: In addition, lhcy will

make spot visits to paticnts in the siwdy ward and make sure that the safely procedures are followed and

. “ethical standards are maintained. Their observalions andd augwairnns wrll I)L. ummmmcnlcd lo: lllc I lhu,nl- ;

" . Review ¢ umlmllw ul ihe IC I)I)I{ 13 Tor IILLL'HH.II)’ .ana SO - R

N . L i i

< - _} '. S -
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vuuummw LUN\SI'NI FORM ¢ . - By

The followmg mformdlmn will be read aloud to parents or the ILg:d! gumdmm ofpallents in
local language (Bangla).

I Your child is suffering from inviasive diarrhea / (|}’§(‘Il[c!}’ (bloody stool) due to infection with a
gene named  Shigella. Mdlmguucm of this disease quum,s the - use: of effective drugs.
Unfor[umlldy the Shrgeh'a gerins have becorie lcqlshnl to fmost of the antibiotic drugs once "
-,uscful in-its treatment. Therefore, we are ﬂttemptmg to find’ ‘effective '1(|jllllcliVE therapy’
“that might enhance the therapeutic effects uf sl‘m(lqrd antibiotic' treatment in shigellosis.

2. In the present study we are evalualing the thempeu(iu'chcts of L-histidine in the management of
shigellosis in children. L-Histidine is an dmmo acid, normally present'in food such as beef and
poultry and has been lher'lpeulu,'tlly used in,man. Tor tre atment différent disorders. Although‘ L-

* histidine is nmmal!y consumed in food, we are mchllgdlmg whether L-lustuline can enhance
the 1ernpeut|L effects of antibiotics (upmllmaun) when gwen together (ciproﬂoxncin +
L-histidine).

3. Your child will be admitted into the hospital study ward for 7 days. During this period the child
will be given the standard treatment for the illness, which may include normal diet, ORS,
ftuid, and drugs (e.g. ciprofloxicin 15 mg/kg bod§ weight 8 hourly).

4. Your child will be randomly assigned 1o ainy of the two different treatment groups and there is
an equal chance that the child will get L-histidine or placebo (inactive malerial). During ihe
study, al! stools, urine, and vomit will be collected and their volume measured daily. Daily
body weights will be measured and other clinical parameters (lcmpualure pul%c tcsplratlon
L‘|L) will be recorded. - ; N

5. I)mm;, the course of treéatment, 3 Bloogd tests (1-2 mi llum an arm \‘Lill on day 0, day'2

' ‘:Illtl day 4) will be done on your clnhl for clinical m.um;_,unml .mtl sindy purposes.

6.4f vou have your chitd .lllllllllt‘d info the study, you will still possess the right (o withdraw
the child from the stady at any point in time :pml st:ll pet the nmmnl llcltmenl at the stpllal

7. All' medical records of your child's lu,almuﬂ will be kLp! umlulu!lml ;md wrll bL pub!lshcd_'
without reference tof e name aind nlcnlny ol the Llnld ' - e :

8. you are confident that you have understood all these points and all your questions have been
answered (o your satisfaction, and you wish to have your child admitted into the study, please indicate
your consent by signing your name or thumb printing in the space below.. '

‘Sighature of thé Tnvesligator : - ' ‘\mn e of I’uu,nt/lm.u:h.\n
Date: o Prate: 2
‘atient's Nawmwe Admi# . bate
: - * . . v N . . + T ‘
. ool . o i
4 . R ‘. ' E



Ethical Aqsumm:c for Protection of Human Rights: .
This study. will uuoll children, ag:d 6 - 60) months. One-half of them will be prowded wuh L-histidine
and the remaining half will reccive placebo. The pulunml for adverse effects is very low! No mvaswe :
clinical procedures are planned as parl ol the stiwdy protocol. The clinical record of each patient \Vlll be
kept confidential, and the final report will be published without reference to the identily of the individual.

As study patients arc usually more closely monitored than the other inpatient children, a high degree of
clinical care will be ensured. Normal hospital guidclines will be strictly adleréd to with regard to the ™
i smanagement-of the: .Shmeifa infected’ ‘patients. F |n.1l|y m!(nmu! pmcnlal consuu wil bc Ubtumcd ptlor to .

recruitment of eacty subject. : o -

The study has bun réviewed by the Ethical Review Committee (ERC) and Rescarch Review Commitlee -
(RRC) of the TCDDR,B. Moreover, a local and independent qaluy rn(mltmmg Imdy WI” be set ttp {o
lewcw lh(, rcwrds ul the patients duri mg the slucly

l)lsscmim’n(im1 :m'll use ul'hmlmus_: Do S :

The findings of the study will be disseminated as follows:

1. Pu,sunalmn(s) ol Sucnll!u Forwmns, FCDDR.B lor dissemination among scientists of the. Ccnlrc

. scientists and licalth officials of the Govt.-of Bangladesh and of lh(, Non-_
1. l’lcsulldlmn(s) al’ RLgIUlhtl and lnh:lna!mn.ll Scientific Lnnluuuc‘; 1 ’
4. Publication in peersreviewed international medical journals.

&

uvl ()lg:mu?dlmus

Future outreach pl.m'

'In the pmpu\cd study. l istidine will e ev: |1u.|lul in Shigella- infected children. in"a hu‘:le(ll'
setling, However, our fong-term objectiveis o develop a simple, effeetive, and, safe treatment Uf."
-.1u1h, shigellosis wsing L-histidine and ORS that can be suceessfully-introduced into the community -

n Bangladesh and elsewhere as o lile saving public health tool. Therelore, further plans are
undcr\\"ly to cxamine whether L-histidine supplemented ORS is useful in the community
management of Shigefta dysentery with comparable efficacy. This will be a logical step to {ollow,
assuming that L-histidine produces the expected results in our hospital-based study. Future studics
can be accomplished in a larger community- lm%d trial in the Matlab Field Station, whthe ICCDR B
has nmml.unul a Targe rural population under. & I)unny.lplm, %rvullmm System_ for many ycurs

" Such studies will be uselul 1o address questions like ciltural %capl.lluhty tolerance, “service
delivery dssues, cost-effectiveness, and impact evaluaiion. Negotiations have been started with the

Caleutta-based Institvie of Cholera and Enterie Discases in India to examine the possibility of a

I multicentre trial of L-histidine and ORS in two dillerent |mpuldllum with similar problems. We.
believe that the fesults of these trinls wonld bie applicable -to “other’ Asian, Alrican, and Latin
American countries, because of thesimilarity of diséase pattem-in the 1 targeied [,IUI1|‘J'\ of children -

and previ alence of drug-resistant t.lng"cH.w Morcover, all lhese regions are scharncterizer by puvuly, .
vvercrowding, and poor sanitation, where bacilkary dysentery is a common discase.

‘Technological issues relating, (o pmdm Gon, storatge, distribution, and consumption at the houschold
levet would meed Lo be carelully considered. -Although the preparation of L- histidine-based ORS
does.not require snplualu e technulogy. there are several -options that' can be wnsnh,n.d For
sninliseale home management, L-histidine can be mixéd witlh ORS, just. befure ase: For husplml"
management, the amino dcid can be added to hirge volmnes ol ORS, or it can hL <;upp|1cd as 4
prepackaped commercial product. Since shigellosis paticnls do not: 1u1uuc‘lnﬂ,a, vulumcs of ORS

(because of less luid loss compared 1o cholera), most cases can be nuiaged by thuem d[ﬂlkﬂl[z

__2.. -I’mscnlduun at the Antual Scientilic Conlerénce (ASCON) ol I(_DDR B for dlqscmnmhon amung .“
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of small quantities of ORS conlaining L—Iustldmc Thus ORS is-desirable, not éssential: but it ’
provides o buod vehicke for administering L- lnslulmu while. prov |dmg sonie ﬂuld -electrolytes, and |
calories that may be required for the sick child

Other issues such as cost, storage, distribution channels, cte. need to be considered. However, with
the use of WHO and UNICEF ORS introduced almost 30 years ago, most of these problems have

_been standardized and they have ceased to be major obstacles now? At this stage introductionof.
another |mpmw.d ORS would not face as.much difficulty as would; have: ocumed in_pre- ORS dctys

With rcgaul to developing a plan for its production, our initiafivés with a manufacturer hdvc been:
very encouraging. However, ils long-term application nationally and inlernationally would require a
broader interest, preferably among other industries. governments, and international dcvclopmcnl
agencics inctuding UN organizaions. A posilive l(ilc of an individeal ;:(jvernmcnl’ s primary care
program § .md the Integrated Management ol (.Iuldlmm! Illncc;t.u (IMC) Iy be vcny uselul:
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Collaborative Arrangements

Reasons for international collaboration:
This %ludv \\’I” be performed at the ICDDR B, Dhaka, Bdns,lmlc.sh in-collabaration with Prof. J-W
Pelerson PhD, at the University of Texas at. Galveston USA: This collaboration is unpollanl for
the study .because the - -original work on I.-histidine, which ptovuled the molcculay basis of its
-therapeitic actions, was per Tformed- by Prof. J W Peterson, who has maintained an  interest of more
than 30 years’ duration in the pathogenesis of enteric infections and their pharmacologic
interruption. Prof. Peterson is a coinvestigalor on this study. He has contributed significantly to the
development of this project frone the beginning. Under this collaborative arrangement, The
University of Texas Medical Branch at Galveston will:provide labomloly support by pcrformmg _
) tests on: (,Imu,al samples ﬁom the study paticnts,’ pamulhuly thosc- tests for which laboratory -
o delImcs ‘uc'hol avulablc. al Dlmkn Arrangements have been made and plocedum ‘developed for
+ o shipping clinical materials frony Dhika to Galveston, Texas. A list of tests that will be performed at
the Universily of Texas Mcdlml Branch were deseribed in the Methods Section of this proposal;
briely these arc:

. Mcmucmcnl of L histidine blood IuLls during the reatment purnd o

. AHSC‘%‘H]]LHI ol lLduu.d glutathione in figuid stool IrIlmlL and'scrum and measuremerit UF )
lnyclopu(mdaw levels in the intestinal Muids of patients \VII]'I and without L-histidine 1rc*11|ncn{
will scrve to indicate the level ol oxidative stress due to acute inflammation in the intestine ol'th
patients.

¢ Mecasurement of levels ol mycloperoxidase by standard procedures described previously,
theseshould reflect the extent of |nh|l1‘ll|nn of ]miymm|1ImnuLI(, W ncullophllq (I MN@] ln

i)

|nlcsl|u.lll|ssuu~. ' : . : o AT

¢ Dectermination of mummmd levels in sera and mlulnml (uids. In addllmn Lo increases-in

cytokine levels, infkimed tissucs contain increased amounts of pro-inflammatory eicosanoids,

which are products of the eyclooxygenase aud lipoxygpenase pathways,
I Assay by commercial ELISA assays for leukotrienes LTBy and LTCy, a8 well as PGE; and

P (-i 2 Our pat.l mvcsllg:, ions have vsed tcug,(,nl\ supplicd by PuScprc ij,noqltw

. v

Anolhc OhJCLlWC of lhc this un]lalmmlmn is lu provide lCLiIIHLdI uqqnl.uu.c {u {rain lnimmlory
personnel at Dhaka to set up some of these tests at the 1ICHDR laboratory that can be developed
with the available lab facilitics, To organize this progeam, a trip to Dhaka from Texas for Prof.
Peterson s been proposed i the budgpet of (his study. /\ copy of a collaborating letier Irom PProl,
Pelerson is L‘IlLlU\U.I .11 the cml p . o L Lo l '

The corresponding address af Prof. 1 W Peterson is givenbelow, -

Johuny W, Peterson, IPhi)

Same! Baron Distingaished Prolessor .

Department ol Micrabiology and lTimmunology

“WHO Colk: horiling Center for Tropical’ Inwnw\.
University of Vesas Medical Branch
" 1,170 Meddical Resenrch Huilding

I University Boulevard
 Galveston, T 7785510700 Tel: (400 7724910

Fax. (F9) 747-6864: Limail: jolmny_ petersonesuimbede - |
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Revised bli(lgcl with total number of patients, n=125

First Year Budgzet

Forcign:  For PLoone rehom l|r|1 1 LIS A for it |\u.-.u|I Wit il conv nlluu .md (lﬂ.uls\.lnn xiudy
' proguess and review ol Lab, work al Galvestard, EISAL - Sk
FarCo-PY (Prol, LW, Peterson), one vl lnp T Dolaksi to eliseugs anil roview <1m|v |1|np1u\
and Eaby, wark aned taining

Principal Investigator/Program Lirector: D, GIL Rabbani
Detailed Budget for First 12-Moirth Budget eriod | Y From * . | Through
Personnel L Time/Effort US $ Amount Requested (omit cenls)
Nzu?w raject position Title o ”[::':::!l\)u 1 Salary b‘::gﬁfs Totals
G.11 Rabbani, MDD, 'hD Principal Investigator 20 8 6.,000/m included 18,000
David Sack, MDD Cofi - | 1 5 No cost Included
3. Peterson, Phiy Co-l . - s . .- Nusatary cost_- L
G.1: Nair, PRD -, Co-PI; |20 8 172500/ | . o] 6,000
" Physician (Ph1) level) Co-PI/Project . TR 1 1.365/m- Included - 5,938
‘ - | Officer/Other : : : ' ' ‘
Hospital Attendant x 2 Project worker 104 ) 174/m - includeil 4,698
Data LEntry Technician TMaject stall . {1 40 2304m iiicluded 2,760
. i included
Subtotals _ , ' 37,396 |
(.'miéult:ull(q) Costs . .o L : ' o e v o
. Namg' » " T Slnstitutional alfiliation . : .ql ary l Fri nge benclits I Totals
11 W Peterson, PhD) - | Professor Univ. of Texas, Galveston No Salary cost — Lab. cost only - i
{sce contractual cost below) '
Contractunl costs itennize
Speciat Lab. testal Prof. LW, P clerson's Lals., t.nlvuum X 11,324
(samiple will be air sluppul thn Dhatka Lo Galveston, TX) . BT
Supplics llunin.- o
Drugs/Antibiotics/Reagents 633
Hlesp. supplies (glassware, bucket, gloves ele,) ¢33
Latb, supplics 380
Mise. supplics & uveessorics 1 077
Other Expenses Hemize SO z ‘ ' e L
: Lo Lab. tests (stoul exani, mluuluulmv Ll||1lIlL l'ﬂUL"ILtHl'\lly at.suys Xevays 2" | 'M 567
ele) ‘ : : .
Repair, renl, conimunication, uhhhu pnnlm;_, vle, 1.267
Travel Speelfy amd Justify alf travel
Domestic: Local b u1~.pnrl for project stall snd ]nlu nis [npiwn 1l 300

P 1 i
. -

4,000

uttent Cnare Costs

npattient: Hospilal bed cost arh 25/ alay x 75 pra s Ty
. ; *

Oulpativin Nil 5

]fl,f!.’.ﬁ

Sulstutal:

42,202

fnnclirect Costs Inelirvet costs may pol exceed seven (7) pereen al the tetal peant, exchuling 6,454
eyuipment allocations, ' : .
| Lguipment lemize  Nil i B
' ~ < Tolil: | nUB,050




2" Vear Budget

Principal Investigator/Trogram Direclor: Dr. G Rabbani ,
- Detailed Budget for Second 12-Month Budget Period S o lllrmlgh o
Personnel - ) e/ Effort US 5 Amuunl Rctlucsted (umit ceits)
Name ' Praject position Tile o ”“WF per h.ll’ny r nnp:,c biénefits ‘T'olals
. . week
“G.H. Rabbani, MD, PhD Principal Investigator 20 8 ¢.000/m included 14,400
David Sack, MD . Co-Pl - | 0.5 No cost Included
LW, Peterson, PhIY Co-PI .5 - No salary cost. _ .
G.B. Nair. PhI}  * _ Co-PI . S 20 8 2,500/m _ hicluded L 6,000
Physician (PhD) levely 1 Co-PtProject  » - Iosv ot 20 7 [ L3esmT | cincduded 4914
: R { ‘Offlicer/Qther ) I A L
Hospital Attendant x 2 " . ] Project worker . ' L0 40 . 174/m included ' 4176
Data Entry Technician Project stalf. ) 100 40 230/m included . 2,760
- . Sulntotals - 32,250
Consultant(s) Costs . o
. - Naime : Instiluliviat alliliation : " Salany- I ~ Fringe benelits l '|'Ulal_'s
o .! W. Peterson, I’I\I) | Professor, Univ. of Texns, Galveston "o 7. | NbSalaryeost - Lab. cost only (ﬁt.c Ca TR
g R R o S L uml:atlml cosl bLlUW) T
‘Contractual costs itemize ) .
Special Lab. test at Prof. LW, Petersan’s Lab., (r.|l»u|un 1TX 8,940
{(satple will be air shipped from Dhaka o Galvesion, TX)
© Supplics ilemize . - S ) L :
R R ) . g - N .- ; ‘ bl -_, _l_ . ;*)‘ . N g ] .
' l)IIIEQ/AIIIIIHUIILN/RL‘IELIH‘\ R .~;. e st S s
Hosp: supplics-(lassware, hucket, gloves cle, ) s o T 500
Lab, supplics 7/ . : - ‘ o T 300
Mise. sipptics & necessonics i ) i RS0
Other Expenses iemize
Lab. tests (stoot exinn., miietobivlogy cultore, biochemisty assays, X-rys ete.) . ‘ ' - 9,500
Repair, fenl, communication, utilities, printing cle. . L e o 1,000
Travel Speeity and justify a1l travel
Domestic:. Local transpoet (o project stat? and patients (optional) . o0
Forelgn:  For L oone retun trip (o USA Tor daty presentation at conveition and discussion qlmly |anltkk nnd 4,000
review of Lub, wark at Galveston, ”'\l\ : . o
Patlent Care Costs . o - - ) ' i oo .
Inpaticnt.: Flospilad bed vost 0§25/ l.| 1y x 7S ptsx Tdays g o ' : 13,125
()nlp:tiicul: Nil .
: Subtotnl: 74205
- Inddrect Costs ) Diditeed costs o |y ml[ cxeecd seven (D pereent ol I|!L tostal prnt, I. ulmlmg cqmpmunl . : !4.989
. nlloeationg, . . S e T SIS
c_Bgwipment Memizer Wil T e T e L e L s
Iulul' | 76,254
.
: ) _ -
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3™ Year Budget (Gmonths)

Principal hivestigator/Program Dircctor: . GLEL Rabbani
Detailed Budpet for Iast 6-Month Budget Period Fromn | Through
I'ersoungel Imwrl flort US § Amount Requested (omit cents)
Namge Project position Title 9% ”‘:l::zim Salary Fringc. benelits Totals
G.11. Rabbani, MD, PhD Principal Investigator 20 8 0,000/ incluided 7,200
David Sack, MD Co-PI I 0.5 Nu cost Included
J.W. Peterson, PhD Co-I1" -5 -- Nou salarycost ~— - = )
G.13. Nair, PhD) Co-I'l’ 20 1 | 2,500/m - Ancluded 3,000
Physician {(PhD leved) Ca-P1/Project ] 20 - 1.365/m ficluded 2,457
T Olficer/Other B e U 3 .
Hospital Attendant x 2 Project worker 100 4 174/m inctuded 2,088
Data Entry Techaician Project staff 100 40 230/m inchuded 1,380
‘ Sulrtatals ’ 16,125
Consultant{s) Costs . L . 3 .
‘Nameg Institational afliliation " Salary .| Fiingebenefits | Totals
J. W, Petersagn, I'hld I’l ulu;sul Umv of ‘Texas, (ml\uion ) Nu'Satary cost - Lab. cost only ('icc
. ' L S R contragtual cost below)”
Contractual costs ilemize ! .
Special Laly. test at Prol JW. Pelerson's Lab., Galveston, 17X 5.900
(sample will be nir shipped from Dhaka to Galveston, TX)
Supplies ) flemize o R : : :
" y ) l)rug.s'f/\nlibiolics.f'li'c:‘ugcnl.-e_ R --333
[Hospsupplics (ehsswe, bircker, ploves et
“Lab. supplics
Mise. supphcs & aceessoties
Other Expenses itemize X .
& o Lab. lt.\t‘. {stool exani:, uuunhlulul_y HI|HIIL iochemistry n\“\na X my‘- ol } ; . 6,333 -
' .chn.n'. |_'L‘nt, cnnu_1i_um4::|1|u|y. lllllnrcs. pnn!mgz'giu. . l
i -
i Travel Specity and justify il travel
Doamuestic: Locul i|:ms;pm| fowr project stalT s patients (uptimml)
Vorckgm:  Tor 1’I one et Iup tor USA fordata |m seilition il um\*\ulum il l|I\L1I‘\‘vI(III killtly pmplu.\ :Iml . ) _-5'_
seview ol Lali work ai Ginlveston, U\/\ :
Patienl Care Costs
Inpaticnt : Hospital bed cost an$25/ day x S5 pts x 7 days 9,025
Quipudient; Nil
) Subleinl: | 38370
. Indliveet Costs tndireet vasts may not exceed seven { i] |\L|l. v 1|| nf The total p'nm1.' s 2,086

excluding equipment allocations.

Aiynigment Bemize Nil - o o o

ol | AL 062

.:) )
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Total Budget for two and half years

Principal investigator/'ragram Director:
'

Do G Rabband

Blldgel For Entire I'roposed Project Period - -

" P

Budget C:IngUl‘y.l()‘liﬂS- Firgt budger period (12 Additional years supp‘m;l requestcd
- months) Second (12 months) Third (6 momhs)
Personnel s:lim')’ and Minge benelits ; 37.396 32.250) 16,125
(applicant organization enly)
Consultant costs o o0 00
Contractual costs 11,324 8,940 5.960°
* Supplics 2.723 2,150 333
Other expenses 5.8 10,501 6,131
Domestic RIM; 300 00
Travel ————
Fotrcign ®.300 4000 0o
hijratient - 10,025 NS 9625 . .
~ Patient’eare cusls : . - . KN
_ Outpratient ao 00 00
Fotal direct costs v2,202 71,265 38,370
Total indirect costs 0,454 4 URY 2,686
Equipment 00 00 v
Total by year " YR.656 76,254 -1 41,062
~Total for entire proposed project period (Also enteroh page 1) - |s2a59mn2 .
i . . n 0y - a

Budget Justifications

Deseribe the specific functions of all personnel and consultimts. Sustily costs for all L:||ri|1'|n1gl11 travel, and contractital
sreampements. Include the pereentage of amicipated recurring annual increases. histily yearly increascs in all

. vategorics. {Um: additional pages il necessary. ) A ferter confirming the nevd for prine lpuf unungmur oreo-t :':.,':'
investigator “salary mp;mn' st be included. Nhis letier shonbd be ‘«Ipllu| |1y an .1]!|1mp|l¢llc UHILI’II lIltilL.lllllL lhc

“weurrent level ofumnulmu.ll llmmcml suppml far the IIWLHIILIIUI
S -

Budpet justiticntion: :

Personnel cost: We have budgeted an amonnt of $37.396 as personnel cost for (he first year ol the project, $32,250 for

ihe secom year, and § 16,025 For the Tast 6 months {total 215,972), This inclides -1| wrics of only loeal investipators
, and projeet staft including the PL However, there ane no salory costs for expatrinte investigators inchuding Dr. David

" Suck nn(i FW Peterson, The cost ol the .1 snlniy Trom this pranl pmpm‘ﬂ dnes i uu't.d 20% of the total grant’ tusls
| jrer )uu The cost ol the : nldltlmml 3 munth dosiing/sa ity «.Iud\ in 2000 ehildién I|| Al wits r-.umnnmdul l:y the'C ul!
: “‘nml isancluded in yeor, and - - (A R : :
Sfie frasplin! bed cost for 225 |1.lllL||[‘- is. 1\ 39,375 in twe yeuns iinl six nmutlns \Im is IIIL‘ Standad Lluluﬂ cist ui
|l DUR hospital «n$254kay/pl ischding mu-.m;- elenning, dict, mul wiily services,
The Wby costs for necessary investipations inclading microbiotopy, biochemistry, clinieal, md other tests including
yepair, printing, commumication e, e FESEN for the fivst year, $ TS0 Tor the secomd yen nd $ 6,33 Tor the st 6
months; we think these me justificad at the present ate o costs of HCEH MU services, The first yene buelget ineludes the-
wdditions! costs Tor the dosing/snlety sty recome nded by the Call Panell For spumluul Tols tesi f IProfL JW
Peterson's laly in Fexas we || we lllulpt lul n 1nl~|| nmount i e T, \\!m b iy |ns(tl|ul :uumlmg tu tliv ||!1L\ pm\'rtlcd
11y his Inhoratory,
 Fot interontional travel ol 1) mul( W=l Pl LW Treterson, we Tave. lamlvu.lul three tl|||*- (%12, UUIJ) in l\\n yenty
hetween 1S nmd Bangladesh: this is justilicd beeanuse direel imulvenent i il be regined 1o revivw progress of the
stiedy, neintain guality conteol of Tab and clinical data between Phaka and Texas, nmd o prese resulls in interpationnl
meetings,
ther expenses including miscetinneous supplics, loead m~.|m|| sample k||:|munl cle, e rcuwm\hh ok sell-
cxpl:umlmy '

'

! L
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Other Support

l.

iH.

v,

Prof. David ‘Silck M., Co—lm‘ustigmnr

-’_:I hL H|'I|L'LII\L dsito ex .nmm \\hdllu Lum.mu;d mml 17ole meuh:nl mldmlq
Tane (he potentind o fnterrupt the s 11I1u;-um mechanism of t.cuclmy
i heal discases,

Smnus of cuncn( Iundmg for cach investigator:

De. G. . Rabbani, MLD, PLLD., Principal Investigator

~ Studics on nitric uwulc md resctive oxygen qpcuu, in C‘(p(.l!m(,nldl shigeilosis (Un

poing): Funded by US/\II)/WllsIunElun /\mounl %38 UUU June 2000 -May 2(}02
Time atlocation 30%. - - : L

Fvaluation of plant polyphenot in a rabbit imodel of qcnrclory diarrhoca (oh going):
Funded by Tomen Corporation, apan. Amount $36.000; November 2000-December
2001; Time allocation 20%.

Clinical evaluation ol L-histidine supplemented rice ORS in patients with- cholera (on

’ going): Funded IJy CATO Ru,carbh US/\ /\muunt $78, UUU Oct 1999 Dee 2001;

Time dllm.lllun 0%, -

Rice-based green banani in the wreatment of pusﬁlull dmnhocn in (,hlldlcn (on
going): Funded by USAHY/Washington; Amount $70,000; May 2001- April 2003;
Time allocation 20%,.

Receives o duul |u~c(mh tundm;: unpluyul a8 Dneuol ICIJDR B Rolc in lh!‘;
prnju.l as no cost nwcsllbdlm/Lunxull nt. . :

Johnny W Peterson, PhD, University of ‘Texas at Galveston, Co-Investigator
] . . . ’ . -

5

__"J\ch\ v - . R : ;'
ROL Al I2|t|(ﬂ | IA2 (r Llusnnj Uﬁ/(JI/(H tl)ilﬂ()/(}?%% _ '
NHVNIAID $150.000/anmum -~ © v

Molccular mode ol action of bhagierial LIIIL‘IU!U‘{IH‘»

’I'Iw ohjective of the research i to clavity the ciise- LITLLI relationships
of eyclic AMP and arachidenic acid metabolites along with sérotonin as |

medintors-ol the |)I|ysmluL_|L.1I c!lula ol dmlu.t In\m an ihc lmml! o
mlu.imc o - S T
'I'vmling

(Icterson) IZIUIIUI 1730700 40%
NUI/NIATD $200,0007/mnum . . . . |
i\'hulululim-t ul'HccrclEn"y Diarrheas . -:\‘ LA o

. I

R
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I International Activities L

i Explinations of International Activifics

"This t:ludy aims 10 test the efficacy of L-histidine, an amine acid, in the trealment of acut® shigetlosis in.

' ' ~ children in Bangladesh. The clinical study wilt be performed at the Dhaka Hospital of the 1CDDR,B:
“Cenire for Health and Population Rescarch in B.mg:,i.ulmh lhu lCd‘aOHS for Londuclm}: lhc sludy in
; B'mgladesh are as follows:

v . R . [E R BN . i LF L L :: "
-

LA ' Ailhough s;lngc”o‘;lq is now a wmldwldc (li‘aL‘lSt‘ the number“of deaths and disabilities ‘are
Ing:husi in the developing countries, including Bangladesh,

2 ICDDRB, an mlund!mn.nl rescarch center located in Bangladesh, has been leuund worldwide
as a center of excéllence Tor research it public, health 2ind, infcetious diseases ‘since the carly
sixtics: The Gentre provides unique clinical and laboratory facilities: for eviluation of therapeutic
agenls for shigéllosis; morcover the investigators have t.u,nlfmnl expulcnce 'md necessary skills
and ability torsuceessiully perlorm such studies. - :

3 By status, ICDDRB is an international center, duly recognized by the Government of Bangladesh
and run by the funds provided by international donor communitics - nmludln&, USAID, DFID
(UK), World Bank, and many other gove unmuﬂs UN agencies, and private foundations,
ICDDR,B is non political and phlelInu]m o ; E

4 ICDDR,B in Bang,ladwh provides unigue oppmlumllcq in terms Ul coslt- cllLLlwcncss ()I"pcrl‘olmmg

such studies. [Patient IlhlihleI!lCnl Inboratory: mwsllgannnq clinical evaluation, -project
management, and data mmlysla can be dong in the most cconomie way, '

5 ICDDR,B maintains high Llllll,dl standards of biomedical research and excellent clinical practice.

6 ICDDR.B in Bangladesh has very good rescarch. collaboration: with many rescarch centers,
laboratories, and univcrsilics around the wurld.

7 the |1m;__|cv. and ILSLI“N ul the slml; can b luu\\ ul and L"\])L‘IILHLC slmn.d hy any wll.nbor.ﬂmb
©instiliite tnother countries. :
8 ICDDR, B has established a functional rescarch cu||-||)uraliun wilh the Univcr’sily of Texas Medical
Branch at Galveston during the development ol this projeel.
9 Since 1CDDR,I is the only inslitute of its kind in the world, it wuuld be dllllu.lll o {md a better
. allernative site that could goanintee a greater pmh ility ol success. Do )
w10 I the stiidy determines that L-histidine improves treatment of Hlngullusls ‘its lullhu dwl,lupnu.m

'annnunlv bused Chikd FHealth Peogrms in rurid Matkals,
F1 As has been shown in the past, the results of the Bangladesh slmly e be reproduced and
- , implemented i other countries with similar problems.
o 12 Fhe above-mentioned reasots would provide t.nllluvm |ll‘n|lllL-l“UII‘s iul u:nduumg the |‘JIU|N)‘\L(|
- HIlI(l\’ at Jt I)I)R 13 H.mgﬁl.u!v\h '

, a

'.; | !

v
R

anil. prometion as o public. health tool for child survival Can be undertiken hy l( I)I)R B in-its.
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Biographical Sketch

Dr. G.F

1. Rabbani: Principal Investigator

Academic Qualilic:ltiuns

1966 -
1568

1974.

1975
980
1981

198Y
(R
Professi

1975-76
1976-77

1977-78

198182 -

1982

1932

PhD. from the Univurs'il_v“ of Copenhagen, Dennyrk.

v

SCLOH(J(H)’ deol Cerhhum mellmlluu (SSL) (I‘;l l)lvmon), R:l_lS]l;‘lhl L([llLdllOll Board

?R.lﬁh.lhl Bangladesh. A

!-Iigllcr Secondary Cerlificate  Fxamination (FISC), (Ist Division with distinction), Rajshahi
Education Board, Rajshahi. Bangladesh.

Bachclm nl'/\tls (B. /’\j IJlnka Unwuallv “dllj:]ddt‘;h o

Bauhclm U| Multum & %urguy (MB HS) 1)h¢1k.1 Muhml Lollcgc Umversny of Dhaka,
Bangladesh.

Master of Science (M.Sc., with distinction) in (,ummuml) Health in DLVL'()]HI]E Luuntnu London
SLhm)l of Hyyuu, and Impu_al Muhunc Umvuslly of L. nmlon Lnf,land

.-Dmlum\ in Public ||L.I|||1 (I) [’ n, RuyaI lm;mal 1nqlllull. ()l';-l-nh[u, IImIlh dnd llyycnc Lundun '

England.

Doctar of Medicine (MD) and Fellowship of the American College of Gastroenterology (FACG).

onal Training and Expericrice

lnternship (House Job), Dhaka Medicil College and Hospital, University of Dhaka,
Bangladesh,

[ecturer in the I)qmimuﬂ ol Muhul l’lwamlnt_y i Bmuhumshy, Dhaka Mu.llull
o College, Unnu«.llyul BlIB |1\.| H.m[,l nIlel - ; e

Working expericnce on animal models of intestinal secretion with special
‘reference 1o inhibition of seerction using ph:mn:lcnlugic:ll agenls,

Bepartment of Medieal Microbiology, lJm»uaﬂy ol (mh.bm[,, Swuit.n. :
(Referenee: P H|L\-HUI Jare Hlohmgrow: ~

Chinieal cxpcriu.u-c anl vir:,rlu;_-,icul studics at the Kenyatta Hospital,
Nairolii, Kenya and Department of Microbicdlogpy, Free University of
Brussels, Belpiv, (Referenee: Professor Gootgee Zissis),

ot tlllllLHlL, Comrse in ¢ omputer Progrnuing, ”IH\'U\IW ol Lngineering nml Iulmuiugy‘
: |)|H|\.l Hm[,l.uhsh . . o e :

B uhln.nr., Course in Rcu‘c-nrh Meothodalopy of't luiu.ni T |t.tluu I)mulmc 1l Pisenses,
Organized by the World Bealth Organizidion, [CDDR,3- Ulml\l l!.mbl.uluh

.

f. , o ' . E 12 .



1988 ' 'l wo years Llluwslnp i I’ulmlm (st‘llt)CIllLlnlug:\' }md Numtlun g
o lntmn!loml Institute of fant Nutrition-and (mstmmlu;luml Discasés,
- Staté University of New York School of Medicine at
Buffalo, New York, USA (Ref. Prol'. Emanuel Lebenthal).

1989 : Post Doctoral Training: Réscarch Associale in (mslmunluoluby (1- YC'lr
' : Igenlty Puqillun), Yalc University Sclivol ufMLdlum annmcnl ol
- Internal Medicine, New: ]Ln\ e, Lunnu,lrull (R(,I I’fuf ]Iuny Blndu

MD} , : : ' .

Selected Bililliogrn.phy:

-

) Rabbani GH, Lu RB, ]Imval K.. Lebenthal 15 Short Llnin'g,luws't,'pulylnu ani anthracene-9-
o L(l!bU‘(yLIIIL acid inhibit water and clulmlylc seeretion induced by cllbuly|yl cyelic AMP in the smalt
- mlcellm, (qullULHlClUlOEy 10 1040- IU‘H 99! ' . . : :

" Rabbani GH and Binder H. E vuluuc ul active lJlIl)’l(llL absorpition by rat (hsldl colon. Acla
V(,l dend I‘)‘%‘) "0 195,

3] R.Ihl)dlll GH, Albert Ml Raliinan 11 et al, I)L\’L]Ul)lnull ol an rmpruvul anmml mudLLUI
~ shigelosis; an (he adult rabbit by LU]Hll!L inleetion wnh .Sim:c flt /Immu 2(1 Inl‘thiun- uul lllllllllnl(} -
1995,63:4350- 4397 B : S T

4, Rabbani GIL Albert MU, R.llun.m II Isl e M, Alam K. Short-chain !.my acids improve clinical,
. pathologic,
and nnunhmlugm Ic‘llurcs of upuuncnt ! xlul,ullm:s ! lnfeet Dis IU()‘) I?‘) Jv0- W';’

5. R.lhl:.mu (ull Alhul M), It.l m M, Al.nn K. Hhml chain Fally .m:ls lnlulnt lelun (oxin
' induced Huid and electrolyte secretion in the r uhhn colon i vive. ])IL I)I‘\ Sci 1999; 44; |‘347 ISS"&

6. Rabbani GH. The scarch for better oral rehydrtion solution for cholera, Tditorial, N

I ng J Med 2000, 342 Nuo. 5. ' ' .
7. Rabbani GH. $: u,k DA, Peterson I, L-listidine impravis wl|l1~. in prunncnl.ll slugcllnsw
“in rabbit. Abstractin B \:puunun.nl Hluluw (FASH H)Qt){l(l Sein I)wvu CA, April 1‘" 18, 2000).

1. Rabbani G Feka T, Zaman 1B, Buchs G Green Tanana aid peetin in tie dietary nuuagenient of
persistent Diarrhoea in children. Gastroenterology 20005 121554500

8.7 Rabbani G Teka T, /,mn.m 13, Iuth(- Lireen hlll.lll.l uul pulln nnpluvc mlcs[nml pumculnh!y i
le;_.l.lduh: Lh:hhm willy pLI‘aIHlL‘Hl i wrhoéa Abstraet in Gastracnterology, 2000,

PO
"

9. Rabbani (?Il. Ik 8, Fuchs G Vilevated nitrie oxide concentiations i patients with cholera and
shigellosis. Am lli-mlmm|IL'rulngy 2008 {Aceeplei).

10, Rabbini GHLIW Peterson, D S ek Antiinthimnetory activity ol L, Iuslldlm. ) n |hlnt mode] ol ,
oW U olitis’ dllL {0 mlulinn \\ﬂh N H[ \m vi 2 Abstractin /\%I H Imnn.ll ()rl uulu [ I -4 Muy._.
200H. . _ .




Biographical Sketch . - T ' _ ' ' p

NAME: David A. Sack ‘ . Date of Birth:
Title: Director, ICDDRB.B, Centre for Heallh arid Population Research and Prolessor, . 30 Nov 1943
Department of international Heallh Johns Hopkms Unlversﬂy L

] EDUCATIONITRAIN!NG (Begm with baccafaurea!e or ofher :mnalpfofessronaf edut:anon such as nursmg, and include postdocroaaf_
training.)

: - . DEGREE S

Ih."STlTUTIQN AND LOCATION (if applicable) YEAR(s) . _FIELD OF STUDY
Lewis and Clark Coliege, Porttand Oregon . _ .|l . BS ' 1961-65 ' Natural-Science
Universily of Oregon_Medicgl School, Portland, Oregon S MR " 11964:68 . ';Medlcme i
Un.iversily.c}"f.lowa Schoot of Medicine, lowa City, lowa’ o R ;";;71968-?0 & | Internship & Resadencyt

' E ‘ b s L s L : 197‘1_73' . Internal Medicine | .
Johns Hopkins University School of Medicine, Ballimore ' 1974-75 . *| Fellowship, Infectious
’ Diseases

ER——

RESEARCH AND PROFESSIONAL EXPERIENCE: Concluding wilh present posilion, lisl, in chronological order, previous

employment, experience, and honors. Include present membership on any Federal Government public advisory commlltee. List, In
chronological order, -the tilles, all authors, and comptete relerences to all; publrcalluus during the* past tlnee years and to
- tepresentative eatlier. pubhcahons periinent to this application. If the list of publ:caluons m lhe lasl lhree years exceeds two. pages o
select the most pertineni publlcallons DO NOT EXC EED TWO PAGES. ..~ -, Lo

l’R()FESSlONA'L EX I’ERIENCE ' ‘ _

1999 Dircctor, ICDDRB, Centre for Health and Population Rescarch, Dhaka, Bangladesh

©1994-1999 | Head of the Johns Tlopkins Vaccine Testing Unit, and

' ' Professr, [)(.pdllll'lull of International Hlealth, (withzjoint. u|1|m|||llm,nl i I)Lpdllmcnt ol
Epidemiology) The Jolins ||upl(|||~ Uluvu'slly Sehool ol” Iiy‘:__,wm. ahil “Pablic Health,

- Baltimore, Maryland 21205, lulnl dppnulllm‘nl “Depaitnient: of- Medicine, lemon of

: Ifectious Discases, The Johns ”Up'xll'l'n Schoot of Médicine

19931994 7 Coordinator for Control of Diarrheql Disease Projects for BASICS; Russlyn VA

1991-92 Medical Officer Tor USAND sponsored PRITECTH project, witlremphasis un db‘nl‘»l.lHLL‘
witl cholera control — : . N
1985-1994. Associale Prolessor, I)LlhllllllLlli of [lllun.lllmml ||L<lm1 llu, Jnhm ilnpklns Unlvcmly Lo

‘ o 'S{,huul ol Hyycm, afd Public Health, Raltimore, Mary land® 21205
1984-1987 Associnle Birector ol ICDDR and Hlead of Division of B pulx,lmoiug_,y and L;llmmlmy
Scicneds, International Centre for Diarthoeal Disciise I{Lsc.mh Bangladesh, l)Imka

: o Bangladesh
1982-1945 Assotiate Professor, Division of Geographic Medicine, Departiient of Medicine, 'The
Jolns Hopkins University Schoot of Medicine, Baltimore, M Maryland 21205" '
1977-1980 Scientist, toternational Centre for Dismrhocal Disease’ Rc*:curcll Bdll&.ld(lLSll (Immuly
‘ *Cholern Research | aboratéry) Bhaka! Bangladesh L -
1977:1982 ' Assistant Professor, Division of Geographic Medicine. andl l)wlsmn of |||1u,l|uu~. l)iswwf
The Johns Hopking University School ol Medicine, Baltimare, Marylind
1976 Instructor, Infectious Discase Division, The Johns Hopking University St,huul ol -
Medicine, Baltimore, Maryland
HONA] Vaolunteer Physician, Laheaboury (Kinanga), Zaird, Alvici :
196Y-1971, Public Health Service, Director Indian Pealth Center, 1 .lIHL Deer, Munl.md




lADVlSOR\’ PANELS -

A_:"J

-.;('J\

1985-1989 Member, World Health ()1;__dn:7.1l|0n Smenllll(, Working Group on lmmunology and
‘ “Vaceine Devetopnient for the WHO Global Program on Diarrliocal Diseases, Geneva
1990 Organizing Commitiee of an international symposium in Gothenburg Sweden on May
28-29,-1990: "New vaccines ag__'nnsl enleric m!nctnons I’rospcus for public-health
o henefits in dcvdoplng countries.” :
1992-1994 Advisor to Virus Research Insn!ulc on vaceime (levdupmuﬂ C'mlbndgt, qusachusctls
1993-1996 Head, Task Torce on Cereal Baged ORS for the International Child Health Foundation
1995-present Member, Data safety and monitoring committee for the U.S. Army oral £. coli vaccine
' trials in Cg gypt, Boston
1999-present Member, Data safety and nmm!unnt_ LUI!HIIIHLL fu: tlu, ARIVA(, llld' ofpncumocuccal
vaccine in Philippines : £ :

1985-1989 ~ Member. World Health Organization Scientific Working Group on Immunology and
Vaceine Development for the WITO Glubal Program on Diarthoeal Diseases, Geneva
1990 ‘Organizing Committee of an international symposium in Gothenbury chdcn on May
T 28-29, 1990: "New vaccines a;:,mllql enteric uﬂu,lluns “I’rospccls for pubhc ht.alth
: ' - benelits in dwclumnt_ counlrics.” - . :
1992-1994 “ Advisor to Virus Rescarch Institute on vaceine LIL\’L'U[NHLHt (,ambudg,e M'mq'u,huscll§

11993-1996 Head, Task foree oi Cereal Based ORS for (he Interational Child Health Foundation

1995-present Menmber, Data safety and monitoring comniitiee for lhc U:S. Army oral £ coli vaceine
trials in Egypl, Boston
1999-present Member, Data ‘;.llL‘lV and monitoring uunmlllu Im the /\RIVAC‘ hl.ll of pncumowcwl
o v‘u,um, in 1’111h|)p|nu : : : ;

&
i,
th

e

Fo Doila ST, S(uk DA; Wdil.nLL RI! l)ul’nnl ., .ufk:RH lw.m LHHII!L assay U! dnhl)utllu o
heat-labile Escherichio coli enterotoxins, N1 ngl I Med. 290:017-121, 1974,
2 Sack DA, Merson MIL, Wells 1G, Sack R, Morris G Diarrhea associated with heat-stable
_enterotoxin-producing strains of Escherichio coli. Lincet. i1:239-241, 1975, .
Sack DA Kyminsky DC, Sack RI3, ot N, Arthine RR;, K.lplkt.m AZ, Ulskuvl ()Jskuv N '

- Corps Volunteers in Kenya, N-LnglJ Med. 298758763, 1978, -
4. Sack DA, Chowdbury AMAK. Eusol A, Ali MA. Merson M, Istam S, I)ldm,k RE, Bmwn KII Uldl
hydration in rofavirus diarhea. A double blind comparison ol sucrose with glucose electrolyte
wlutmnn. Lancel. i:280-283, 1978,

Sack DA, Istany S, Brown K11 iskun A, KKabir AKMI, Lhmwllnny AMAK, Ah MA. Qral therapy in

Sy thkhm with th)IL‘ .1 /\ Lump wison o xumm .nul gimmc du.tmlylc, sulullun l |'Ldl!'ll 96 2() 25
RE UL ST P

6." Sack DA, Stupllumul H 1. lhu.tllull nl hy(!mgm from. L,:HQI'H‘ acid lulluwmb .ulmunsh.llmn of uml

matgnesim, Dig Dis Sei. W0 F127-1133, 1985,

7. Clemens J1, Sack DA, Hariis JR, Chakraborly J, Khan MR, Stanton Bl Kay BA, Khan MU, Yunus
M. Atkinson W, Svermerholim A-M, Totmgren L Fickd trial ol oral lekm vaceines in Ijmu_.lnduh
Laneet, fi: 124-127, [980.

8. Sack I)/\ Freij . Holmgren 1. Prospects for puhlu In.a!lh huwh:s in de vclupmg‘ wunlms 1|um an

Fyaceines against enteric m!u.(mm 1 lnfeet Dis. 16350320, F991,

9. Sack DA, Hogque ATMS, Tug A, Litheridge M. Hypothesis: Notural infection with 1. \Ingv!furdu
protects developing-country residents against S sonel infection, Lancet 343:1413-1415, 1994,

10. Sack DA, Clemens 1D, Thada S, Harris SR, Khan MR, Chakraborty 1, Yanus M, Gomes J.’blddlquc
L0, Alimed F, Kay BA, Van Loon FPL, Rao MR, SvennerholimA-M, Hol igren, . Armhudy
responses fultowing immumization with killed oral cholers g ecines dun he. I‘)SS vacting hLl(I lrml
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Lay Abstract .

. Background and Objectives: . T
i v L i . E . ) . [P . ;
Shigellosis is characterized by dysenterié iflness with Tecal blood and mucus and’is a mgjor cause of
. childhood deaths and disability in both developing and developed countries of the world. Published
reports indicate that at least 140 million cases of shigellosis, and almost 600,000 deaths duc to shigellosis -
occur worldwide annuvally among children  younger than § years of age, primarily in developing
“countries. 1t is estimated that of approximately 3.8 million dinfrhea-related deaths that oceur worldwide in
children anhally (exclusive of China), 0.5 million aré attiibutable to shigéllosis. Bt.l((.l” managemenl of
dysentery caused by Shigella necessitates the scarch for effective and safe 1Ilcrnalwg adjunctive therapy, .
- primarily because of the development of bacterial resistance 1o fpost commonly used anti-infective drugs
against shigellac. .In view ol this, L-histidine,. a normal constituent of food, could be a potential
therapeutic agent beeause of its protective anti-inflammatory elfects on the intestines, particularly the
colon, since shigellosis is predominantly a colonic discase. - In a reeent study ‘in mbbil's we. have
demonstrated that L-histidine significantly improved the dum.al symptoms: ek mlcstm'll dﬂlnngc causcd -
by these bacteria in a rabbit model. L ~istidine has beer shown fo  protect agaitist iiﬂcqinml damdgc and- .
“the loss of walter and:salls duc (o challenge with another bacterium (S‘uhnoneﬂa tephimurinm and chalera-
toxin. L-Histidine and its p:udut,ls decrease the levels of chentical agenisiin the body that mediate the
tissuc-damaging cffeet of the bacterial infection.  Acting through a complex chemical mechanism, L-
histidine is able to reduce and reverse the inlestinal damage produced by tllc bacleria and lhu‘; improve
the severity ofllu, disease. s N

. . . b Lo . U o
Mclhmlq' We, lhcn.inru propose a LllHIL.II aludy wnh the pring uy UhJLLlIVL ol ev (Illlllhllb !Iu, ihunpculu,
¢fficicy (!fL-hl‘:ll(llllL‘ in the clinicat management.of children with: shigellosis. One hundred fily children,
aged 6-60 months; with Shigefla dysentery of <72 hours duration will be hospitalized for 7 days in a study
ward at ICDDR,B. Routine clinical care will be provided. All children will icceive ciprofloxatin, 15
mg/ky every 8 hours (standard the rapy) for 7 days. They will be randomly allocated to cither L-histidine
(n=75) or placebo (n=75) treatment growps. 1. Slistidine wilt be’ Lwcn Dy mouth hiva dust. ol 75 mglkg -
cvery. 2 urs mnul into o rice-hased, vanilfa- fl.wmcd ORS. The control children. wlll l‘.'L. given rice-based

~ORS without added L-Histidine. A (|L|dl|u| clinical ‘!nslmy will be obitained, dlltl a thorough physical

" exdmination will be performed. Vn o L.u__na will be recorded every 8 hours” The volume, frequency and
typre of stool, vomit, presence of st nnm;, at stools, rectal prolapse, body temperatare, urine outpid, food
and ORS intake, and requirement of “unschedubed intravenous fMluid will be obtained and compared
“between the o treatment groups. Breast-fed - children avill continee Lo breastleed and the amount willbe .
“ree corded. by est \\‘L‘I{_,hlllp:, The effects ol 1-histidine” trentiment will be' L.Vd'lhﬂt‘(] hy specifie m(hu!lm‘:

“inelutling résolution of fever mmd feeal. hlnnd decicise i number of el qu.myl lechf Rl!( Iu,ul

b, factoferrin; decal MPOL and quantitative bacterial ‘cotnts” using slreptomycin coritaining mullum
Secondary indicators_ol treatment suceess will include clhinicat and bacteriologic cure rales based oin
clinical characteristics (fever, tenesmus, leucocytosis, cramps, feenl bloud, fec .nl nauens, number of bowel

movemenis |=m day) .uul (lumlmn aof feeal exe N_'IIUH uf ahu,cll.w

' ,Rntimmlt" Il the slmlv :1umnn«h.||w cllu.u y ul | nluxlulnw i an .uhumt in tlu: L'IIIIL‘iIl nunty q_,cmcnl ol
-slugclluw\ it vwould improve the (eeatment of shigellasis by providinii o |mn-.n|l|lnul|t. sit e il LHLL!WL.
adjunct treatment. This treatment cancatso be introdoced as achome-treatment it the commumnity,
prefecably in combination with ORS. This treatient would provide an importont public bealtl tool in the
management ol diarthocal diseases for child survival steatepy,




“Abstract Summary for ERC —— -

Background and Objectives:

Shigellosis remains a major cause of childhood lllolbidily:;lrltl mortalily-in ‘many developing. countries,- -

. including Bangladesh. Published. reports refléct that at least 140 million cases of shigellosis, und almost -
600,000 deaths ilue to shigellosis occur worldwide annually among chitdren under the_ age of 5 years,
primarily in developing countries: It is estimated that of approximately 3.8 million diarrhea-rélated dedths
that occur worldwide in children anndally (cxclusive of China), 0.5 million are aliributable (o shigellosis.
Better tanagement of bacillary dysenlery caused by Shigefla spp necessitates a search for effective and

_safe alternative adjuvant therapy, primarily because of the rapidly emelgmg, drug-resistant slngelhe In

", view of this, L-histidine could bé a potential therapeutic agent, beeause of ils anti- mﬂamm'llory effects oit -

" the iniestines, particularly the colon, since shigellosis ‘is predominanily a colonic dlsease Iii ‘a’recent
" stidy e demonstrited that L-listidiie significaritly improved clinical, hlslologlc'll “and b'lclcrmloglcal
features of experimental shigellosis in a +abbit model. L-Histidine has beeri. shown to prolect against
tissue damage and the loss of waler and clectiolytes upon challenige with bothSalmonella typhivituiium
and cholera {oxin.  L-Histidine and its imidazole derivalives decrease the levels of- proinflammatory
cytokines (e.g., TNFu and 1L-6) and diminish the biological dctivity of the pmlnﬂ'umnatory ewosanolds
PGEj and LTB4 In the case of eicosanoids; it was denionstrated that the imidazole group;of L- lllslldlnc _
chemlmlly reacts with PGIi,, lulmm;: a4 covalent bond.  Additionial tesearch has demonstrated ihaf the

" tesulting PGE,-inidazole adduct is a potent inhibitor of PGlE; activily and eilcctwcly blucks cholera °
toxin-induced intestinal fluid loss.
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Methods: We, therefore, pluposL a double-blind, controlled clinical trial with- the primary UbjCClIVC of
“evaluating. the therapewtic efficacy ol L-histidine in the man.lgcnu.nt of children veith Shl[,c“()‘iis..Ollc
hundred- fifty children ag,t.d *6-60 months, wilhf Mrrgeﬂu dyseniery of <48’ houfs dutation” will be -
hoqmldhntl for 7 days. in a sty waid 4t 1CDDR,B Routine clinical cdre willbe provided. ANl children
will receive ciprofloxacin, 15 mg/kg cvery 8 hurs for 7 days, They will be |=mdunuzul into either L-
i “histidiiie (1=75) or placcbo (1=75) Wrealment groups. L-istidine will be given by mouth al a dose of 75
mg/kg every 2 howrs. L-Histidine will be administered umlly hy mixing il with d rice-based, vanilld .
avoiired ORS. The children in the control group will be given rice, ()RS W|lhoul dddul Lihistiding: A,
, Uetailed clinical history will be ulri.unul. i 0 thumugh pliysical (.xnmlnauun ‘will be puilolmcd Vttul
.:bhq will ‘be recorded every 8 liours. Ihc voltme, frequeney -and type ol-stool; voinil; plcscﬂcc of
straining af stools, rectal prolapse, body temperature, urine “oulpui, food and ORrS mutkc and regliiresnent
of unscheduled intravenous fluid will be obtained and compamred between the two treatment groups.
Brcast-fad children will continite (6 breastivet and the amount will be recorded by test weighing, The
, efTéets of L-histidine treatment will be evalunled by specific indicaiors iincluding: resblution of fever und
" Teenl blood, deeredse in number of féeal fencocytes, fecal: RIBGs, fecal b, lactofeitit, feedl- MI’D aigd
! l{lldllllhlllVL h.luuml connt usml,, \1|L|a1muyun mnmmnu_L, mulmm Secotidary giilcome wnmblu. would
Ciielude  clinieal- .|nd bacteriologic cure nles” baséd o “elinical characteristics (fever; teilestiiug,
iulun_yhms cramps, feeal bload, feenl muacus, nuniber. of nmllum pcr “day) und duration of feenl
exciction ol shigellae, :

Hadlviinle: 11 the xiudy demonsteates efficrey of L-histidine as an adjunctin the menagenent ul
ﬁhtp_.,ullnsra it will nnpuwn (he treathient of shlycllcms by using a non-nntibiotic, sufe; iind elfgelive
~trentinent, and thus, réduce chill mortality in the fong ran: This ticdatment can nlso be introduced-as o
hoive-treatmert in the communily, preferably i cotbinaticn with ORS. This trentiment woilkd provide ari
impottant public health tood in the maiagement ol diarihoeal diseases for child survival steategy.
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