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SECTION I - RESEARCH PROTOCOL : !

Title: A comparative study of foﬁr different methods for
the identification of V. cholerae 01 in stool and water
samples. ‘

Principal Investigator: Dr. Anwarul Hug
!
Co-Investigaters: Dr. Rita Coclwell
Dr. Larxry Loomis
Dr. Brad Sack (ICDDR,B)
Dr. Birajul Islam -

Starting Date: August 18, 1991
. December
Completion Date: September 30, 1991

1
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Total Direct Cost:

Scientific Program: Laboratory Sciences Division

Abstract Summary: T
‘ ou _

A comparative study of three different laboratory technigqueg
for the gualitative identification of Vibrio cholerae 01 in
stool and environmental water samplés will be done. The
techniques, conventional culture method, fluorescent
antibody method, guick coagglutination method and
"dipstick", a newly develop?@Jr§piqﬁmethod, will be
evaluated. Approximately 100,6%861 8847100 water samples
from cholera prone areas will be tested.

i. Ethical Review Committee
ii. Research Review committee
iii. Director

.



INTRODUCTION
1. Objectives

To evaluate the efficacy of a "dipstick" type of test and a
coagglutination test for the rapid identification of V.
cholerae 01 in water and stool samples. v

2. Background . ' :

' H- . ‘ .
There are various methods or tests known to provide rapid
identification of V. cholerae 01 from clinical or
environmental samples (Rahman et al. 1989; Brayton et al.
1987; and Xu et al. 1984). A conventional culture method

requires at least 24 - 48 hours for results to be obtained
and it may not provide any useful information in the event
that the organisms are in non-culturable stage. A

serological method developed by Rahman et al. ig rapid,
compared to a conventional .culture method,' however, it
requires 24 hours for the resblt. Recently, Simmonson and
Siebling (1991) reported the development of a dipstick -
Elisa method for the detection of V. cholerae in, oyster meat
homogenate that requires. one full working day. More over,
an enrichment step that essentially detects only culturable
organisms by this method. A quick identification of V.
cholerae and diagnosis of cholera could be very important
for control of epidemic, particularly by routine monitoring
of water system in the epidemic and pandemic areas for
cholera using a rapid but inexpensive kit.
A “"dipstick" method now being developed through
collaboration between the University of Maryland and New
Horizon Diagnostic Company, can provide results within 30
minutes. This immunological method is prepared using
polyclonal and monoclonal antibody against V. cholerae 01
tagged with gold that would give a red coloration upon
positive reaction. This is a simple, inexpensive method,
and does not require additibn of ‘chemicals or full
laboratory facilities to perform the test. ‘Also a simple
co-agglutination test that we have . is based on polyclonal
and monoclonal antibody tagged on Staph cells may- require
atmost 4 hours to detect V. cCholerae in stool or
environmental samples. Promising results in the field will
be helpful for further development of this test and,
ultimately, to make it available for general use.



Rationale:

Most countries dealing with the problem of cholera outbreaks
do not have laboratory facilities, notably in rural areas,
nor the money to perform high technology methods to detect
and identify V. cholerae 01 in the stool. The dipstick test
kit we have developed does not require any refrigeration or
any equipment to use. More over it has a long .shelf life.
Also, in an epidemic situation, large numbers of stool
samples may have to be tested at the same time, requiring
the water supply also to be tested for the presence of
causative agents of the disease.

SPECIFIC AIMS:
Hypothesis to be tested:

. {a) The "dipstick"™ method.and coagglutination kit,
developed by the University of Maryland and New Horizon
Diagnostic Company, requires full evaluation before general
use can be made.

(b) Promising results obtained in the labecratory must be
evaluated under practical conditions, i.e., in the field.

METHODS AND PROCEDURE:

Field Sites: Dhaka treatment Center and Matlab Field
hospital of ICDDR,B.
A Gtx"}‘-”a {MEPC‘Lﬁ‘Q

Samples and. Specimen: 1004 stool specimens arriving at the
diagnostic labeoratories from suspected cholera patients will
be tested. Also 100 water samples will be collected from
river, pond, and lakes in and around Dhaka and Matlab
Treatment Center for testing.

Bacteriological Method: Each specimen will be tested
simultaneously wusing four different methods. The
conventional culture method, involving culture plates will
be used, following the method described by Farmer =t al.
(1985) and the fluorescent antibedy (FA) technique using the
monoclonal antibody which was developed in our laboratory
(Brayton et al., 1987). The FA slides will be prepared at
the ICDDR,B and will be stained in Maryland for observation.

Dipstick method: This is an approximately 2" x 2" plastic
chamber with two folding compartments. Stool sample or
water sample (preferably concentrated by using filter
membrane) will be scaked with a cotton swab. This swab will
be placed in one of the chambers and within 10 minutes after
closing it, a color reaction will be produced in the other
chamber in case of positive result. Stool and water samples
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will also be enriched for 4 - & hours in alkaline pgptone‘
water and then swabs will be prepared and processed in the
same chamber for comparative study.

Rapid coagglutination method: The coagglutination reagents
developed in Maryland will be tested on 4 hour enrichments
as well as unenriched stool and environmental specimen for
glass slide agglutination. A drop of sample such as,
undiluted stool, 1:10 dilution with PBS, 4 ours enrichment
in alkaline peptone water will be placed on a glass slide.
Similarly one drop of enrichment from 100 ml filtered water
membrane will be placed on ‘glass slide. Then one drop of M-
I, MIIT and LI coagglutination reagents will be added on to
the glass slide and will be agitated for 'the development of
agglutination. Reading will be taken at 5 and 10 minutes.
In case of positive agglutination reaction, same sample will
be tested with staph reagent to rule out non-specific -
reaction. Cells of Vibrio cholerae 569-B as positive
control and E. coli or Aeromonas species as negative control
will be used in the study. :

Isolates from cultures giving positive reaction in any of
the test will be stocked for future study.

*
1

F. COLLABORATION ARRANGEMENT :

The principal investigator will come to Dhaka for about two
weeks to perform the field trial himself and Dr. Sirajul .
Islam of ICDDR,B will be involved in the study. Technical
help may be required and the cost will be reimbursed. The
findings of this study will be published with co~authorship
from ICDDR,B. This project will reimburse ICDDR,B all the
expenses in the laboratory including technician's time.

]
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All the expenses in the ICDDR,B will be

by the University of Maryland.
Salary:

Technician, ICDDR,B 100%

{for two' weeks).

Supplies:

TCBS plates, Alkaline peptone
water etc.

Travel:

Dhaka-Matlab~Dhaka

two trips

Miscellaneous

Transport, Telephone, FAX etc.

reimbursed on cost basis
3 ! b

© $300
' $400

$100

$200

Total:  $1000

LF)
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Maj Gen M R Choudhury, (Retd) J‘

MBBS (Cal), D.Bact (London), FCI'S (BD), MRCPath (London), FAS (BD).

L PSR IR A R Y N R
Ex-Commandant, Anmed Forces Institute of Pathology, Dhaka
Founder President, Bangladesh Suciety of Micrabiclogists

Chairman, National AIDS Committee, Bangladesh

Member, WHO Expert Advisory Pannel on Health Labaratory Senvices

Ref : C/5

Dr. Demissie Habte, MD
Chairman, Research Review Committee

Dear Dr. Habte,

. . Off 1 604075

' Phone: Res: 604603
41/A, Cantt Residential Area. :
Road No. 8
fhaka Cantonment
Bangladesh,

Date: E{Sep'9l

L
.

1. Many thanks for forwarding the protocol entitled 'A comparative

study of four different methods for the identification of V.cholerae
01 in stool ~“and water samples' for my comments,

2. The four different techniques which the 1nvest1gators wish to employ
are : conventional culture method, fluorescent anleody method, quick

coaggulation method and the newly develdped rapld dip-stick method. They
will test 100 stool samples from suspected cholera patients and 100 water

samples from rivers, ponds and lakes from cholera prone areas (Dhaka
and Matlab). They will use V.cholerae 569-B as p051t1ve control and E.co

or Aeromonas sp@pes as negative control.

3. The following are my comments:

€ -

3.1. Composition of the Dip-stick and the exact mechanism of actlon

has not been indicated. It has been 51mply mentioned that it is an

immunological method.

3.2, Will the shelf-life of sticks be affected by the hot and humid

climate of Bangladcsh ?

3.3. What will be the approximate cost per test ?

3.4. Being an immunological test will it 'be able to indicate

beyond '01' i.e. serotypes of the organism such as Inaba, Ogawa

etc 7

3.5, What about its capability in detectlng the ElTor bio-types.
3.6. This protocol lacks the design for evaluating the method

(Rapid Dipstick Method) for analytic spec1f101ty, sensitivity, accura¢

and precision,

4. I am however sure that the investigators will take the above points’
into consideration while carrylng out the’ study

With warm personal” regards.,

Sincerely yours

P "wfl nf c/ff\ £ (]L,t 1y

(M R CHOUDHURY)
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SUINJLCT:

INTERNATIONAL CENTRE FOR L
DIARRHOEAL DISEASE | :
RESCARCH, BANGLADESH

2randum

Chairman, RRC ‘ DATE: Zeptember 15,1991

1
M, John Albert ﬁaqixgjldﬂjkv}\

Review of protocol entitled "A comparative
study of four different methods for the
identification of V,cholerae 0l in stool
and water samples” by Anwarul Hug et al.

i

v
L]

My comments on the protocol are as follows :-

Page-1l: Title says four different methods will be compared, but
abstract summary says.only three. Abstract summary says
100 stool samples will be tested, but it is not clear
what is the type of stool that will be tested.

Page-2: In the background section it is stated that the rapid
method developed by Rahman et al require 24 hours for
the result. This statement is wrong and the results are
available in few hours.

In the background section, it is not clear what is being
conveyed through the fifth sentence. ‘

Page-4: First paragraph: What are the natures of the reagents MI,
MITI and LI ? :

I would rather find it uneasy to look for agglutination
after 10 minutes.

In conclusion, the protocol is written in a vague manner making the
reader guess about the details,



INTERNATIONAL CENTRE FOR
DIARRHOEAL DISEASE
RESEARCH, BANGLADESH

RMemorandum

0 . Dr. Demissie Habte DATE: 16 Sept 19¢
Chairman, RRC

REImbY| : Dr. P.K. Bardhan j‘gg '

P IARIE e : Protocol review for RRC

Thank you very much for giving me the opportunity

to review the protocol entitled "A comparative

study of four different methods for the identifi--
cation of V. cholerae 01 in stool and water samples”
by Anwarul Hug et al.

The protocol is brief and is more like a project
outline. However, considering the time constraints

and noting the exploratory nature, it can be overlooked.
The stated aim of rapiad identification of V. cholerae
in stool and water is important. Still, I think the
principles and procedure of the two methods ("Dipstick™
and coagglutination methods) should be provided with
more details along with the respective references,

I support the protocol.



.- it . ICDDR,B LIBRARY

Ageuda- 4 "DHAKA 1212

Phore : BO0O171-783 :

INTERNATIONAL CENTRE FOR  T2° 157600 Toa,
DIARRHOEAL DISEASE Cabie | Cho Do

Mauk GERO) iax 1263, Ohaka-1000
. Bangindesh

RESEARCH, BANGLADESH

September 17, 19891 .

Dr. D. Habte
Chairman RRC,
ICDDR,B

Dear Dr. Habte:

Thanks for giving me an opportunity to improve our protoce] on "A
comparative study of 4 different methods for identification of
V. cholerae 01 in stool and water samples”,

1. Reviewer 1

3.1 Exact composition of the dipstick can not be spelled out at
this point for technicail reasons, but the mechanism of
action has been provided. :

3.2 It qs expected that humidity and hot temperature should not
interfere with a long shelf 1ife, (more than a year). Since
it is in developmental stage, research is in progress.

3.3 Cost has not yet been evaluated. But it 1is expected that
the test will be much Cheaper than the cost of conventional
culture method.

3.4 At present we are nhot thinking beyond 01 detection.

3.5 Both Eitor and Classical biotypes will be detected by this
method.

3.6 Simple analysis of data will be made on the basis of
positive and negative results onﬂy at this point.
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: I ICDDR.B LIBRAF

MUE b L DHAKA 1212

Reviewer II

Page 1 : Correction has been made’'on the number of stool samples
to be Tisted. Stocl from suspected cholera patients
will be listed.

Page 11 : " V.cholerae (01 was identified by coagg1ut1nation test
in 18-24 hours will colonies from within TCBS or TTG
agar"” - guoted from Rahman et al J. Med. Microbiol 28:

1989, page 41, first sentence of the second paragraph,
fifth sentence has . been modified.

Page 4 - These reagents are based on monocltonal and polyclonal
antibody against V. cholerae 01 tagged with Staph cells
for co-agglutination test.

Although we are aiming to see agglutination in 2

minutes howwever, we believe it would be quite
interesting to see the result beyond that time.

Reviewer 3 ; g 1

The reviewer is very right that the protocol is of the
exploratory nature.  Hence, detail of the composition could not
be provided at present time. Principles and procedures of the
two methods has been provided.

I hope the answer will satisfy the reviewers. Revised p?ofcﬂJ14£AMb$°&
Thanking you.

Sincerely vyours

e

Dr. Anwarul Hug

Anwar:D.Habte

58]



