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1. Title: Safety of killed K12 E. coli strains as
placebo for coral Cholera Vaccine Trial.

2. Principal .Investigatoxr: ‘Dr. John D. Clemens
Co-Investigator: Mr. M.R. Khan

3. Sterting Date: May 15 1984

4. Completion Date: July, 15 1984

5. Tofal ﬁirect Cost: US$2907.98

6. This protocol has been approved by the Disease Transmission Working Group (PTWG)
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7. BAbstract Summary:

In order to conduct the proposed Field Trial of Oral B-subunit,/whole-cell
\$

(8S/WC) and Whole-cell (WC) vaccines in a double-blinded fashion it
will be necessary tc develop an adequate placebo which closely resembles .,

T RN Pl e T == e b, g RSV T e

the two vaccires in taste appearance, and smell. It has been determined

I

by the developers of the vaccines that only a killed bacterial prepaxation

can fulfill these characteristics. An ideal candidate bacterium is the

a

BT T B e a B e T N TR T RRGwn o e nov-pathogenteandis-wekt

characterized A KiZ strain which is devoid of pathogenic factors (ST, LT
. - . . . . =
production and plasmids) and which does not evoke arntibodies which cross-

react with V. cholerae w1ll after safety teftlng in swedish wvolunteers,

; =« .be-safety-tested in Bzngladeshi volunteers 150 children (aged 214
O W e el - e gm -
years and- female adulte over 14 years) will be randomly allocated to . -

receive either the placebo or distilled water, mixed with a bicarbonate

citric acid solution to be used in the trial. Each volunteeer wiil be



followed an 3 successive days after receipt of the agents . for the

occurrence of side-effects. Follow-up will be blinded +to the 2dentity of

the received agent.

Reviewers :

{a} Research Involving Human Subjects:

{(b) Research Review Committee:

{(c} Director:

{@) Controller/aAdministrator: )
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SECTION i1 - RESEARCH PLAN

INTRCDUCTION R : T

At a recent meeting of ICDDRB, WHO: Institute Merieax, The Swedish
Bacteriology lLaboratory, and Drs, David A. Sack ard Jan Holmgren, held
in Lyon_ France, March 19-20, it was unanimcusly agreed that a killed
bacterial placeko would be necessary fcr the forthcoming field trial of

Oral B-subunit/whole-cell (BS/WCQ and whole-.cell(WC) wvaccines,

The . placebo planned is a heat killed E. Eg;i_strain K12. This
strain was chosen because it is a strain well characterized in the
laboratory. It is used extensively to receive virulence factors

located on plasmids because it has none of its own, For example, it has

pbeen used to receive a heat-labilie toxin plasmid, heat-stable toxin

Y

plasmid, or receive a plasmid responsible for artibiotic resistance (1),
Before receiving the respective plasmids, it had neither LT, CFA nor
antibiotic resistance R factor. ¥e propose to use the parent K12 strain

e.g. the strain without any virulence factors.

Furthermore, we will heat-killed the bacteria before using it as
a placebo so that the participants will receive only a sterile preparation.
Sterility will be documented at Institute Merieux and at the Swedish

Bacteriology Laboratory : et

Killing ‘the’ bacteria by heating will, of course, insure sterility.
Rlso it will destroy or alter the bacterial portions to minimize the already

negligible chance of any cross—reacting proteins betweer the E, coli

L



placebo and the cholera vaccine. To document the aksence of any such

virulence factors, the placebp will be tested in the following ways at
“the Institvte Merieux and at SBL. It should produce no fluid accumulation
in the rabbit loop model, the infant mouse model, nor should it stimulate
¥l adrenal cells, No ST toxin should be aetectaSIE with gene probe assay,
and nc plasmid should be demonstrable with élasmid-electrophoresis. When

nsed to immunize rabbits, it will be shown to stimulate no anti-cholera

antibodies.

In additicn, the K12 placebo will be tested in Swedish volunteers using
the same doses as anticipated in the field trial before being used ih
Bangladesh. In this study it will be tested for safety in a group of

Bangladeshi volunteers prior to its use in the pre-trial.

We anticipagg that the K12 placebo will have no toxicity for several

reaéons. First, being sterile, the bacteria sannot multiply nor coleonize

the humén intestine. Secondly, killed E. coli are frequentiy consumed by
hunans without ill-effect. One of the reasons for cocking food or boiling
water is to kill the coliform bacteria before consuming it ard trereby -
eliminate the possibility of symptcms due to bagterial infection. Thirdly,
K12 lacks all of the known virulence factcrs needed to cause enteric illness.
Fourthly, live E. gggi_which lack these virvience factors (including both

the K12 and the H.S. strains) have been given to volunteers without any side

10 ) :
effects in doses up to 10 live bacteria (2,3.4).



SPECIFIC AINS

The specific aim of this study is to confirm the safety of a

K12 E. coli solution for use in the pre-test for the field trial of . - e

BS/WC and WC oral Cholera Vaccines,

METHODS
-
1. Antigen:

. . . ‘s . 1
A K12 E. coli solution with identical turbidity (approximately 10

cells/total volume) to the BS/WC and WC liquid_vaécines {which

themselves are identical in appearance) will be stored in the 8 ml

doses anticipated for the field trial. Before use in Bangladesh, the
strain will be'ascertained to be free of LT toxin, ST toxin and
plasmids. using the following standard asszys (Dr. Jan Holmgren's
labofatOfy): the rabbit loop model, the infant mouse model, the Y1
adrenal cell assay, plasmid electrophoresis and a gene proke assay

(for ST). This laboratory will alsc ascertain that the K12 strain

does not raise antibodies in rabbits which cross react with V. cholerae.

Tdentical dcses of placebo will also be fed tc swedish volunteers

-

to ensure freedom from side-effects before use in this study -Sterility

will be ensured by culturing the K12 E. celi after it has been heat- kllled.

Patients:

Eligibility for the trial will include: (a) age 2-14 years, or

> 14 years and female (same age-gender eligibility as that fcr the trial),
(b) absence of the following symptoms cn the day of sdministrastion:
diarrhoea, fever, vomiting, abdominal pain exanthanatcus skin rash;

{c) absence of pregnancy K and (d) willingness tc cooperate,



wr

Iinformed Consent Form is in Appendix I}. Subjects will be recruited from

villages V3 and V4 in Matlab.

Maneuvers:

On a random basis, subjects will receive either 8 cc of distilled water

or B cc of the K12 placebo, mixed with bicarbenate: citr;c acid in the following
dose: {a) for children 2-10 years, 1.9 grams sodium bicarbonate anc 7 grams
citric acid in 75 ml water; (b) for pexsons > 10 years, 3.8 grams sodium
bicarbonate and 1.4 grams citric acid in 150 ml water. Subjects will not

be told which agent they are receiving their doses of acid-butter have beern
well tolerated in a past study of oral BS&/¥C vaccine by the Frincipal

Investigator.

Sample size.
75 persons will be assigned to each of the two groups. This size will
ensure detection of moderately frequent { » 5% occurernce) side-effects,

with adequate ( >8) statistical pover.

Follow-up:

During the 3 days following receipt of the agents, each subject will be
queried gbout the following symptoms (accorfing to a standarcd form used

in past studies of oral cholera vaccines at ICDDR,B): abdcmina pain, fever,
vomiting, diarrhoea ( »3 loose motipns/24 hovrs), skin rash and syncope.
Subjects will alsc be zehed to report addifional symptoms not specifically
noted on the form. Follow-up will be performed by teams experie§ced in
field studies of oral wvaccines, and the meabers of this team will be unaware
of the assigned agent. A physician will be available to treat any severe

side-effects, which, of course, are not aniicipated.



6. Statistical analysis:
--The comparative occurence of side-effects in the two groups will be

assessed by chi square and Fisher's exact tests .where appropriate.

SIGNIFICANCE

An adequate placebo which is safe for consumption is essential to the

conduct of the planned oral cholera vaccine field trial. This study will

provide evidence of the placebo's safety before use in the pre-test for

the field trial.



Subjects aged 2-14 years and females aged over 14 years will be included,

since these are the subjects to be included in the planned field trial of

oral choléra vaccine. - o , _ R e

Risk of side-effects from taking thé killed K12 E. coli should be
negligible, since the organisms will have been proved non-pathogenic
by exhaustive testing and will have been shown to have no side-effects

in Swedish volunteers.

Risks (side-effects) of the proposed E. coli placebo will be assessed
on a daily basis,'and all serious side-effects will be treated by a

physician,

All data will be kept confidential by (a}) identifying subjects in the
analysis by number, not by name and (b} keeping all data locked in

a filing cabifet in the principal investigator's office.

Signed informed consent will be obtained from all subjects (or parents
of minors), prior te participating in this study. Treatment will be

available for significant side-effects.
No interview will be required,

An excellent placebo is required for the cholera vaccine trial. This

study will coﬁfirm thé safety of the proposed placebo. .The benefit of an
well-executed  vaceine trial is thé.valid evaluation of a Qaéciné which

may be wvery b;neficial in Bangladesh)} the risks in this study“afenegligible.

No records, organs, tissues, body -fluids, fetg', or aborti will be

[ 1]
used.
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SECTION III - BUDGET

A. DETAILED BUDGET

PERSONNEL SERVICES

Name Position

Pr. John-Clemens  P..Jnvestigator
Mr. M.R. Khan Co-~Investigator

To be named H. Assistant {5)
To be named C.HW. {(3)
To be naned Torter (2)

SUPPLIES AND MATERIALS

Miscellaneous (aspirin, candy cups,

EQUIEFMENT - None
PATIENT HOSPITALIZATIOR - None
QUTPATIENT CARE - HNono

L]

ICDDR,B TRANSPORT

Speedboat ({6CG hours x 350 Tk, /hrx.)

% of Annual
effort Salary

33% $ 2,95%
20%  § 658
15% S 658

Sub-tctal;

scabies medicine etc.)

Sub-total:

Dhaka-Matlab-Thaka (6 trips @ Tk, 1,250/trip)

TRAVEL OF PERSGNS - None
TRANSPORTATION OF THINGS - None
RENT - None

PRINTING AND STATIONALRY:

Forms, Stencils, Xerox

Sub-total:

OTHER CONTRACTUAL SERVICES -~ Data Aralysis

CONSTRUCTION AND RENOVATION - None

Project Reguirements .
Taka Dollax
- 973.83
- 131.60
- 98.70
- 1204.13
- 250,00
- 250.00
21,000.00 -
7,500.00 B
28,500.00 -
- 150.00
- 150.00

-, e
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10.

11.

12.

BUDGET SUMMARY

Personnel Services
Sﬁpplies and Materials
Equipment

Patient Hospitalization
Outpatient Care

ICDDR,B Transport
Travel of Persons
Transporation of Things
Rént

Printing and Stationary
Other Contractual Services

Construction & Renovation

- - 28,500.00

Total: 28,500.00

Grand Total: US$ 2807.98

Conversion Rate USS 1.00

1,754.13

DOLLAR
1,204,13

250.00

150.00

150.00

Tk. 24.07 ;




APPENDIX I

Consént Form

The International Centre for Diarrhoeal Disease Research, Bangladesh,
plans to test a new oral vaccine against cholera next January. In order
to test the vaccine, we need to give another substance which is harmiess,

but which is not itself a vaccine.

In this study, you/your child will drink either tris non-vaccine

substance (which consists of killed bacteria) orxr another harmless substance.

We will ask you about any side-effects that youmight thave for 3 days

after receiving either substance. No blood will be taken.

You/your child do not have to participate in the study. If you decide not
to join, your care at ICDDR,B will not be affected. You may also withdrew

from the study at any time.
[

-

any side-effect developing during the 3 days after drinking one 2f the

substances will be treated by ICDDR_BE.

I agree to cooperate with the study on my join/my child's behalf.

-

Signature

Signature of the staff LTI

.




KPPENDIX i1

Name of subject:

Reaction

Form

Date of Vaccination: _

Interviewsy :

Génder

-DSS Number ;.

Subject Interviewed: Day 1 Y N

Symptoms (¥ N)
Abdominal Pain:

Fever .

Vomiting:

Diarrhoea:
Watery

Non-watery: No blood

Nen-watery; Blood

~

§chon :

Others (Name) :

Day

Day 2

Dey

Day 2 ¥ N

Day 3 ? N

Describe onset, severity

3{ and therapy

!
|
|
i
i
i

e
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