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SECTION 1 - RESEARCH PROTOCOL

Title: Epidemiologic and Clinical Studies of Multiply
Antibiotic Resistant Vifbrios {MARV) in Matlab

Principle Investigator: Roger I. Glass, M.D.

Co-investigators: Mr. Imdadul Hug, S, K. Roy, M.D., and Md. Yunus, 4.D
Starting Date: February 29, 1980 ‘

Completion Date: June' , 1981

Total Direct Cost: h

Availability of Funds:

(a) Scientific Director's Remarks:

(b} Controller's Remarks:

Abstract Summary:

This protocol examines the clinical parameters of cholera due to MARVs,
' the relationship between toxin production and the R-plasmid, the
transmission of MARVs within family units, and the distribution of

the R-plasmid in Matlab.

Patients entering the Matlab Field Stat .on with signs and symptomé
suggestive of cholera will have their stools examined for V. cholerae

on admission. Cholera patients will te cultured and the antibiotic



sensitivity of the isolates tested.. Clinical features of illness
associsted with MARVs and normal vibrio will be compared as well as
the duration of excretion of vibriocs. Vibrio isolates will be
tested for toxin production and acute and convalescent sera (2 &eeks)

of a selected group of patients will be examined for antitexin response.

Familv studies of patients with MARVs will be conducted according to
the formats used for previous family studies in Matlab. The families
of patients with MARVs and a selected sample of normal vibrio patients
will be cultured from day 1 until all cultures in the family are
negative for 3 days. Selected environmental water and food samples
will be collected fer culture. The antibiotic semsitivity patterns
of non-vibrio isolates will be examined for the possible presence of

a resistance plasmid.

Reviews:

(a) Research Involving Human Subjects:

(b} Research Committee:

{¢) Director:

{d) BMRC:

(e} Controller/Administrator:
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SECTION IY - RESEARCH PLAN

INTRCDUCTICN
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Objective

To examine (1) the clinical presentation and course of choleradueto
MARVs in Metlab; (2} the transmission of MARVs within family’ units:
{3) the distribution of the resistance in the Matlab population;

and (4) the clinical and epidemiologic correlates of cholera due to
non-toxigenic V. cholerae,

Background

in December 1979, during sensitivity testing of V. cholerae

isolates from Matlab, a group were found which demonstrated
resistance to five antibioties (1). Early studies indicated
that this resistance was plasmid-borne and had been occurring in
Matiab at least since August 1979. A retrospective review of
patient charts indicated that patients with MARVs were 11l longer

and had greater stool volume and preclonged excretion of V. cholerac

than patients with normal cholera strains (2). A pilot study
was implemented to conduct some preliminary family studies and make
clinical observations while a full protocol couid he written.

A clinical trial will be plamned when some basic information on

the behavior of this illness is gathered.

Over the years, V. cholerae have maintained their sensitivity to

tetracycline, which has remained the drug of choice worldwide (3).



While tetracycline is not essential in the treatment of cholera,

it does decrease the duration of diarrhea, length of hospitalization,
and perind of excretion of vibrios (4). In 1977, plasmid-borne
multiply antiblotic-resistant vibrios were identified in the
epidemic of cholers in Tanzania (5). This plasmid, which is
different from that identified in Matlab, has remained in the
vibrio of that region for 2 years suggesting that it is stable

and will be long-lasting. This stability of the plasmid has

been unexpected since laboratory studies with vibrio plasmids

bave given movkedly different resuits (6). The energence of
this plasmid-borne resistance among vibrios in RBangladesh and its

persistence already for 5 months suggest that o uew aptibiotic
therapy will e needed and that further azreas of the country and

region should expect this sort of occurrence.

R-plasmids are of importance in many areas of diarrheul discase
control in Bangladesh. Plaamid-borne antibiotic resistance in

Shigella has led to the need for continually changing the anti-

ETEC serotypes with toxin production. To date, however, these
plasmids were specific to the organisms in which they were

originally found. During the early studies in Matlah, an isolate
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of . coli was found to possess a multiply antibiotic-resistant
pattern of the vibrio. This suggests that other E. coli may be
encoded with the plasmid and further epidemiolegic studies could
provide important information on the transfer of this genetié
material between individuals and microorganisms in an environment

already under intense epidemiologic and microbiologic survelllance.

Recently, many strains of V. cholerae isolated at ICDDR,B have
failed to demonstrate toxin production in the normal assays used
for LT - Y-1 adrenal cell, CHO cell, rabbhit skin., and rabbit

ileal loop. These findings are preliminary in Bangladesh, but
have been observed in Calcutta and in earlier studies of toxin
production among vibrios. While it has not been determined where
cholera toxin lies in the DNA of the vibrio, its closest relative,
LT toxin of ETEC, is plasmid-borne which could explain some of
the instability noted in toxin production by selected strains of
ETEC. Since toxin is needed to cause antitokic immunity, we
would like to know whether non-toxigenic strains of V. cholerae
make no toxin, or an incompetent toxin, and what the immune

response to this non-toxigenic strain would be.

Rationale

V. cholerae is an import.ant cause of severe diarrhea in Bangladesh
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and tetracycline has long been an effective drug of choice. The
emergence of resistance to tetracycline will prelong the clinical
course of all patients with MARVs. The identification of the
resistant plasmid in an isolate of E. coli might suggest thaé a

similar resistance pattern may appear in E. coli and other micro-

organisms as well,

This study wiil allow us to identify the clinical illness of these
patients, the transmission of Y. cholerae in family studies, and
the transmission of the plasmid in the Matlab setting., We will
also be able to determine the prevalence of non-toxigenic strains

of V. cholerae and the antitoxic response to these strains.

SPECIFIC AIMS

1.

To identify the c¢linical illness associated with MARVs vs. normal
cholera.

To examine the mode of transmission of cholera using this unigus
antibiotic-resistance marker.

To examine the epidemiclogy of resistant plasmids and other
micro-flora of the Matlab population and field area.

To identify the prevalence and the descriptive epidemiology of
non-toxigenic V. cholersze in Matlab and to examine the antitoxic.

response of patients 111 with this organism.
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METHODS AND PROCEDLRES

1.

2.

Iigg Periced

The study will continue for 1 year with an additional & months

required for data analysis.

Matlab Hospital Study

{a}

(b}

Population: All patients at Matlab found to have cholera
will be eligible for this study. Patients with moderate-
to-severe dehydration will be screened on admission with
darkfield.  Currently, all patients who live in the VTS
area are cultured for V. cholerae and patients positive on

cuiture will be admitted as well.

Bacteriologic Procedures

(1} Isolation: Patients with moderate-to-severe dehydration
will have a stool specimen examined by darkfield on
admission. VIS patients found to be culture-positive
for V. cholerae will be included in the study on day 2

even if they were not moderately dehydrated on admission.

(ii) Quantitative cultures: These cultures will be performed

at 1Z2-hourly intervals from O to 48 hours and daily
until cultures are negative, and patients will be kept
in hespital until their cultures are negative for

24 hours, Isolates will be stocked on trypticase agar

and tested for toxin production afterwards using the CHO

cell and Y-1 adrenal cel! assays.



(c}

Clinical Assessment: All cholera patients will be systematic-

ally studied. Upen admission, they will be queried using

a standard form about gastrointestinal symptoms, illness
duration and severity, and will receive a physical examiﬂation.
Admission and discharge heights and weights will be determined.
A stool specimen will be taken from all patients with moderate-
severe dehydration by rectal chatheter for darkfield examination
and quantitative culture count if vibrio are found. A
specimen will be sent fer microscopic examinatiocn for fecal
WBCs and parasites. Twe hundred lambda of sera will be drawn
on admission from all patients to measure specific gravity

and to determine acute sevciogy. Patients from the VIS ares
identified by culture to have vibrio who were not originally
moderately dehydrated and admitted inte the study will enter

the study when their cultures become positive,

Fellowing hospitalization, patients will be treated with TV
and oral solution as usual and tetracycline will be initiated
on patients identified to have cholera. 1f the average
duration of diarrhea for the first 20 MARV patients is more
than 5 days, i.e. the mean duration of untreated patients
from historical studies, then tetracycline will be withheld

from these patients until a full clinical trial can be started.



All patients will remain hospitalized until they go 24 hours

without a liquid stool or are culture-negative for 1 day.

While in hospital, the following parameters will be measured
at 4-hourly intervals: (i) stool volume; (ii) duration of
diarrhea, vomiting, fever, and other signs and symptoms;

(iii) IV requirements; (iv) urine output.

All patients will be asked to return 10-14 days after admis-
sion to ascertain that they are again healthy and to obtain a

convalescent sera by fingerstick as before,

(d) Serology: Acute and convalescent sera will be collected
from all patients. ~ All patients found to have non-toxigenic

V. cholerae and the control group with normal, toxigenic

V. cholerae will he tested for anti-cholera toxin, and anti-B

subunit antibodies.



Family Studies

The families of index patients will be visited within 24 hours of
a confirmed diagnosis of cholera and queried sbout recent dférrhea}
illness, common water exposures, antibiotic use, and recent

travel. Rectal swabs will be cellected and cultured on day 1

and daily thereafter until all cultures are negative for 2 days.
Samples of water from the household will be taken as well as
surface water from surrounding sources and tested for vibrio and

other pathogens.

Bacteriology - vibrios will be cultured following routine trans-
pert and isolation techniques. Plasmids among other intestinal
flora will be identified using a selective antibiotic plate to
be developed in the microbiology lab - probably incorporsting
tetracyciine with or without kanamycin.

Data Analysis

From this study, data will be obtained on the following:

{a} The clinical course of illness caused by MARVs with and
without tetracycline use.

{b} The mode of transmission of V. cholerae within families

using the pattern of multiple antibiotic resistance as a
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specific marker.

(¢) The distribution of the R-plasmid within the family and
the Matlab community.

(4) The distribution of non-toxigenic V. cholerae in Matlaﬁ

and its clinical and epidemiologic correlates.

SIGNIFICANCE

This study will provide us detailed information on the clinical course

of cholera due to a MARY organism and its mode of transmission in

Matlab, information about the distribution of the R-plasmid in Matlab,

and data on the prevalence of non-toxigenic strains of V. cholerae

and their ability to produce an antitoxic immune response.

This information will provide background for a clinical trial to

identify a new treatment regimen for resistant cholera and information

about the potential spread of the resistant plaswid in the community.

FACILITIES REQUIRED

1.

2.

Office Space - no additional space required.

Laboratory Space - one 1/4 Revco to store frozen specimens.

Hospital Resources - no additional space.

Animal Resources - 1500 infant mice will be needed if we see

approximately 500 cases of cholera.

Logistic Support - none.

Mazjor Items of Equipme:it - none.




E.

COLLARBORATIVE ARRANGEMENTS

None at present.

- 10 -
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1. PERSONNEL SERVICES
% or 4
Name Position of Days
De, Class Scientist 20%
Dr. Yunus Physician-in-Charge,
Matlab 20%
Dr. Roy Physician 40%
My. I. BHug Microbiologist 10%
My. Khan Supervisor 30%
Mr. Azizul Hug Asst. Supervisor 100%
{To be named) Field Asst.(5) 100%
Mp. Alim Sr. Research Asst. 10%
Mr. Belayet Research Technician 20%
Mr. Faijur Rahman Pathology Technician 20%
(To be named) Keypunch Operator 10%
* Programer 10%
" Supvr - Epidemioclogy  100%
Dr. Mahmud Veterinarian 5%
Gub-Total
2 SUPPLIES AND MATERIALS
Item Unit Cost
Pectal swabs for vibrio - 300 Tk, 11.00
Warver for culture - 1,000 7.50
CholeTa antitoxin tests - 1,000 5.00
Cholera toxin testing - 500 5.00

SECTION 111 - BUDGET

A. DETAILED BUDGET

Project Reguirements

3tartionery, office supplies,
cowputer paper and cards

3.

EQUIPMENT

Nene

Sub-Total

Taka Dollaxr
- 16,000

15,150 -
20,740 -
9,500 -
15,350 .
38,490 -
118,510 -
4,930 -
4,300 -
2,860 -
1,600 -
3,950 -
32,080 -
4,150 -

271,650

55,000 -
7,500 -
5,000 -
2,500 -

2,500 -

72,500
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Unit Cost

e 34 rn s e

PATIENT HOSPITALTZATION

Mumber of patisnt days

{150 patients x 4 days) 600 €& 130T/d

Sub-Total

OUTPATIENT CARE

None

TCPDR,B TRANSPORT

Dacca-Matlab - 40 round trips  4007T/trip
Hours water tryansport -
4 rum hrs/day x 180 days 1007 /hour

Sub-Tontal

TRAVEL AND TRANSPORTATION OF PERSOMS

International tyavel

Sub-Total

TRANSPORTATION OF THINGE

Importation of supplies

Sub-~-Total

Project Requivements

Taka

78,000

PR

73,000

o

16,060

72,000

[P

88,009

Dollsrs

3,500

3,500
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1l.

RENT, COMMUNTICATIONS & UTILITIES

Sub-Total

PRINTING AND REPRODUCTION

Sub-Total

QTHER CONTRACTUAL SERVICES

None

CONSTRUCTION, RENOVATION, ALTERATIONS

None

Project Requirements

Taka Dolliars

200



Category

Personnel

Supplies

Equipment
Hospitalization
Qutpatients

1CDDR,B Transport
Travel Persons
Trunsportation Things
Rent/Communication
Frinting/Reproduction
Contractual Services

Constrﬂq;ion

B.

BUDGET SUMMARY
Taka Dollars
271,650 10,000
72,500 -
78,000 .
88,000 -
- 3,500
- 200
- 200
- 200
Total 510,150 14,100

Grand Total $47,013

JEU—
[



ABSTRACT SUMMARY

This protocol examines the clinical parameters of cholera due
to MARVs, the relationship between toxin production and the R-plasmid,
the transmission of MARVs within family units, and the distvibution of

the R-plasmid in Matlab.

Patients entering the Matlsb Field Station with signs snd

symptoms suggestive of cholera will have their stocls examined for

V. cholerae on admission. Chclera patients will be cultured and the
antibiotic sensitivity of the isolates tested. Ciinical features of

illness associated with MARVs and normal vibrio will be compared as well
as the duration of excretien of vibrios. Vibrio isolates will be tested
for toxin production znd acute and convalescent sera (2 weeks) of a

selected group of patients will be examined for antitoxin response.

Family studies of patients with MARVs will be conducted accord-
ing to the formats used for previous family studies in Matlab.  The
families of patients with MARVs and a selected sample of normal vibrio
patients will be cultured from day 1 until all cultures in the family
are negative for 3 days. Selected environmental water and food samples
will be collected for culture. The antibiotic sensitivity patterns of
non-vibrio isolates will be examined for the possible presence of a

rusistunce plasmid.

/2.,



Since the study seeks to define the associated illness and
laboratory features of these organisms in all age groups,
patients of all ages must be studied.

There are no significant risks to this study. Oniy rectaf
swabs, stool specimens (via rectal catheter), and blood (via
fingerstick or antecubital vein} will be collected,

There are no tisks; therefore, this section is not applicable.
Confidentiality of the data collected will be ensured. Patient
names will not be used in analysis or publication of the data.
The original data will be locked in a file in the custody cf
the principle investigator who will restrict its use. In all
laboratory studies only the hospital numbers will be used to
identify patients.

A signed consent form will not be used since the study risks
are minimal, For ICDDR,B patients only routine diagnostic
procedures will be dome - rectal swab, stool collection, and
blood drawing; standard therapy will be given for the
participants.

Information on what diagnostic procedures will be performed
will be provided verbally and verbal consent obtained. For
minors, consent will be obtained from the authorized legal
guardian or parent of the ehild. The verbal statement made

will include {a) the nature and purpose of each procedure,

/3...



(b} the physical risks, (c) the benefits derived, {d) the

right to refuse to participate, and (e} confidentiality of
data.

The only interview performed will be the routine taking of a
medical history from i1l persons.

Individual patients with diarrhea will benefit in that the
cause of their iliness will be nmore ciearly understood and

they will be followed longer then patients without the normal-
non~resistant strasins. Family contactswill learn whether

they ave carriers of pathogenic organisms.

The potential benefit to society from the study will be a better
understanding of the re}ative importance of MARVs and non-
toxigenin vibrios as a cause of diarrhea and the mode of trans-
mission. This information will lead to improved undevstanding
of this form of diarrheal illness and the need for eppropriate
antibiotic therapy.

The study requires use of Matiab Field Station records and

pationt serumand stool.



CONSENT FORM

COLLECTION OF ZTOOL AND SERA FROM CHOLERA

IN-HOSPITAL PATIENTS

Doctors at the Cholera Hospital have vecently noted that the
germ causing cholera is net sensitive to the normal antibiotics used.
iIf you have this form of cholera, despite our current therapy, vou will

have to stay in hospital longer and will experience prolonged illness.

¥hile we are planning to search for a new antiblotic thevapy
in the near future, we need to gathsr some basic informetion on this
disease so that a proper alternative {reatment regimen can be Jevised.
We will be providing you with full care for vour illness in the hospital
ot would like to collect stool specimens by rectal catheter at 12-hour
intervals for 2 days and daily until your illness gees away. This will

tause you scome inconvenience but no deanger, and it will provide

wformation important in our search for new treatment.

Furthermore, some of the cholera organisms which have recently
been found in Matlab do not cause diarrhea by mechanisms that we under-
stand.  We would like o examine your body's response to this disesse
by drawing a sample of your biood now, and again in 2 weeks so that we

can measure the immumity that you have acquired.



You may decide whether or mot you wish to aliow us to enllect
these specimens and you should inform us whether you give your consent
to volunteer yourself or your child. If you weuld prefer not to partici-
pate, you will nonetheless receive full treatment for ysur disease.: ir
vou participate, we can provide you assurance that when you leave the

hospital, your body will be free of further cholera organisms.

For the purposes of this study, you will not be identified

individualiy or by name. You may withdraw from the study at any time.
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CONSENT FORM

(Verbal consent form to be resd to subjects at interview for family study.]

Doctors at the ICDDR,B vecently treated a member of your
family for diarrhea. We are tryibg to learn whether other members of
your family may have the same germ or be i1l with diarrhea as well.

We would like to obtain a stool specimen now and several tim;s over the
next several weeks to see if you might have the same germ. If vou are
il1, we will provide you with appropriate treatment, You can ask any
questions you want and are not required to take part in this study.
Information collected will not he given to anyone except you and the
dovtor will combine it with information from other patients so that

you will not be identified individually.
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