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SECTION I - RESEARCH DPROTOCOL

Title: Local and systemic immune responses to cholera B

subunit and whole-~cell vaccine in persons with

different immune preparations

Principal investigator: Ann-Mari Svennerholm, MD.

wedan.

o

University of Gdteborg, Giteborg,

Starting date: September 1980

Completion date: August 1981

Total direct cost: $ 16,950

Abstract summary:

This study, being a logical continuation of our previous
study of the immune response to purified cholera B subunit,
is designed to answer several important guestions about
gut mucosal antibody formation and immunclogic memory to
vaccine candidate cholera antigens: 1) ¥Will & combination
of B subunit and whole-cell vaccine (B 4 WCV) 3timulate
mucosal antitoxic as well as antibacterial antibody forma-
ticn? 2) Is the response comparable to that attained by
ciinical cholera infection? 3) How does the immunologic
menory f£or a mucosal response to immunization.. compare
between naturally~-exposed volunteers, the same volunteers
after a single immunization, convalescents after clinical

cholera, and convalescents after B, coli-LT diarrhea? We

will determine local and systemic antibodies to cholera
toxin and lipopolysaccharide in lactating women and other
adult volunteers in response to a first and second

immunization with B + WCV, and we will compare these

— e e e ot e e e o w P - . . - - e -



convalescents at comparable times after their clinical
illness and after they, about one month later, have been
cholera immunized with B subupit + WCV, All procedures have

been practised in our previocus studies.

7) Stientific Program Hebff:

This protocol has been approved by the Host Defense
Working Group.

Sitmatire of Scientific Program Head: Tt e

8) TeView:

e

{a&) Ethical Review Committee’

{b) Research Review Comnittes

(¢} Director:

{d) BMRC:

(e) Controller/Administrator:




SECTION 1T - RESEARCH PLAN

A. INTRODUCTION

i. Objective:
The long range goal is to develop effective wvaccination ayainst
cholera. The objective of this study is specifically to determine ire
local and systemic antibody response to a conbined Immunogen congisti:?
of cholera B subunit and killed whole-cell vaccine in three categorics
of volunteers presumably representing different intensity of immmno-

logical preparedness: persons with no recent episode of watery diarvrl.oa;

i

IT~disease convalescents.

2. Background:

f e T T T

infectious diseases in which the natural infection does not evoke an
imune response which renders the individual resistant to reinfection,
yet it has been possible to develop solid protective immmity by waoo!
nation; the classical example is tetanus. Generally speaking.the pros-
pects for development of effective immmoprophylactic measures, howe .o
are much grsater if the natural infection is known to stimulate a stooni,
protective immme response in the surviving convalescents. Knowledoo
about cholera in this regard mainly derives from age-~incidence data,

second attack rate figures and volunteer studies.

Although all age groups have been susceptible to cholera when it hasz
spread into new avess it is predominantly a disease of childhood in
endemic areas. Studies in Bangladesh have shown a close inverse rela-
tionship between zttack rate of cholera and age and also with serus
l {vibriocidal) antisody titers . ! This kind of epidemiclogic pattern
is characteristic ¢f infections which evoke immunity following either

disease or inapparsat infection.
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The most convincing evidence that cholera evokes protective immmity bas
come from volunteer studies. Recovery from disease, induced by peroraily
administered cholera vibrios, is associated with sclid resistance for sevorst
months t¢ rechallenge with either homologous or heterclogous vibrio sero-
types. 2 This protection not only prevents the clinical msnifestations of
disease, but also reduces multiplication of vibrios in the bowel =o that

organisms cannot be found in stool cultures.

Thess results are consistent with epidemiologic data from endemic areas
which indicate that second attacks of cholera within a vear or two are

extrerely rare,

clinical cholera evokes a significant vibriocidal as well as enterotoxin-
-neutralizing antibody response in serumm. In endemic arsss such antibodics
are also formed in response to inapparent iﬁfection as judged from the
age-related titer increases. L The vibriccidal antibodies are essentially

directed against the cell wall lipopolysaccharide (LPS) of Vibrio cholerae.

Studies in animals have clearly shown that both the anti-IPS and the anti-—
~toxin antibedies can protect against experimental cholera, and,furthermer:
the two types of antibodies,when present in the gut,show syngergistic
protective cooperation. 3 The icentification of these two protective anti-
bodies does not exclude the possible presence of additional as yet unident-
fied protective antibody specific ties, directed for instance against

flagellar or outer menbrane prot :in anticens.

Although the protective specificities of antibodies sppear in serum after
cholera infection it is unlikely +hat the serum antibodies have more than

a marginal protective roie., The caoolera vibrios do not invade the intestina)
tissue but yemain in the lumen o - are reversibly attached to the epitheiiarn,
BAlso the pathogenic enterotoxin is confined to the lining intestinal epi-
thelium. Only antibodies present 11 the gut lumen, in the mucus layer or or

the epithelial surface can thus y yect against development of disease,
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mainly by counteracting colonization and multiplication of the vibrios
(anti-IPS antibodies} and preventing binding of enterctoxin to the inves-
tinal epitheliium {antitowin antibodies}. 4 Although very high concentrations:
of serum antibodies by way of diffusion into the intestire may contribates
to protection, it is presently felt {and supparted by results from animal

[ =4
stodies 77 6}

that the main protective role is played by secretory Igh and
bodies produced locally in the agut.. Recent studies have shommn that natios
cholera infection evokes local formation of secretory Igh antibodies sgs.
both V. cholerae IPS and enterotoxin. 7 The associated serum antibody Ieccie
Seen to represent a combination of Iga and, possibly, IoM "spill-over® &, =
the intestinal synthesis, and 19G and IgM antibodies formed by lymph rodes

ard spleen in response to immmogenic fraguents of bacteria and toxin -

sorbed from the gut.

Recent studies in animals have yielded rew knowledge about the locsl
immne response to cholera antigens. An important finding, which was ur

expected in view of some previcus results from local immmity in the ros-

-

A:'\'

7

piratory tract, is the clear presence of immnologic memory that may |
stimilated by antigen. The results in animals futher indicate that the
persistence of a potent local immnologic memory for an IgA response is
usially of much longer duration than the IgA response in itself. While the
intestinal IgA response to cholera anticens in, for instance, rats has been
maximal within a week following immunization and then gradually subsided,
the memory for @ new Iga respense has been equally strong for several mrrthga.
Tt is presently unknown whether the long-lasting immmity after clinicai
cholera infection is due to the persistence of a protective antibody Byn-

thesis or to an imwnologic memory which responds so efficiently to renessd

which aborts the new infectisn before it has given rise to clinical SYItone |

Goal of vaceination. The overall goal of cholera vaccination is of courss

M o et s rmma e —— p——

to stimulate long-lasting provection against the disease in the afflicted
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populations. The extant to which this goal has been achieved can only be
evaluated by a field trial, a costly, laborious "experiment” which should
be regarded as a final - not early - test of a vaccine. Before thic stage,
as a means to develop new or inproved vaceines and to determine the hest
way of immmization, it may be stated a goal of immunization studies to
identify safe irmunogens and administrations capable of evoking a local
immme response that closely resembles that obtained by natural infecticn,
This mimicry in response should ideally include similar magnitude and
duration of IghA antitoxin and anti~IPS formation as well as stimulation of

mmnologic memory for subsequent boosting.

Candidate immmnogens. Since animal studies indicate that both anti~toxin
and anti-IPS antilodies sre protective and cooperate synergistically, a
cholera vaccine should contain appropriate immmnogens for stimalating fooni.-
tion of these two kinds of antibodies. Whole cell cholera vaccines (WCV)
stimulate anti-Ips antibody formation but no antitoxic immmity, while the
purified toxin B subunit has been shown to stimulate effective antitowic
imamity in animals 9. & cambination of WOV and B subwnit is therefore
attractive for immunization against cholera provided that ite administrat o

results in antibody formation and memeyy development locally in the out.

- Methods for evaluation of local immme response. Comventienal cholera sero-

--..w-_.,..—....-..—...-..._-_....-..,.-_.....-—......»w.‘......—_-,-..-u.w.m L -

logic methods are not well suited for measurement of the local antibody
response in the gut, because intestinal fluid contains anticomplementary
activity interfering with vibriocidal antibodies angd non~irmwnoglobulin
toxin-neutralizing activity disturbing neutralizing antibody estimates.
Furthexmore, these do not reveal the immunoglobulin class of the antibody
measured. The ELISA method for immmoglobulin class~specific determinaticonsg
of anti-toxin and anti-IPS antibodies 10 is a primary binding method without
these problems, combining very high sensitivity with excellent specificity
with regard both to the ant thody measured and its imnoglobulin class.

Used in conjunction with other immmochemical methods the ELISA technigue



thus permits sensitive quantification of locally produced secretory Igh
cholera antibodies in intestinal fluid. Recent studies in cholera patients
and immmized volunteers (see below) have shown that the so-called intestinal
lavage method yields a useful, representative intestinal fluid specimen

for the antibody analysesw_'%vennaﬂ'whn et al., to be published ). This
method means that the study person drinks an isotonic saline buffer solubicn
at a sufficient rate to overcome the intestinal absorptive capacity {250 m

every 10 minutes) resulting in a transient watery diarrhea - lavage fluid -

which is collected, enzyme-inactivated and concentrated for antibcdy anslyses

There is also recent evidence that antibody determinations in milk and saliv.
may give proxy information sbout the local immume response in the ogut.

The mechaniam for this may be 2-fold: antigen-stimulated cells from the
intestine have been shown to migrate to the mammary gland and mature to

11, 12

TgA-secreting cells and/or dimeric IgA of intestinal origin which

passes into the lymph and blood-stream is selectively taken up by the mammar,

13

gland epithelium and transported into the milk '~. The ELISA method is wecy

effective also in detecting these milk or salivary antibodies immunoglobilis

class specifically M.

When it comes to evaluation of inmmoléqic memory this must presently be

done functionally by measurement of the antibody response to boosting, At

the systemic immune level an anamestic antibody response differs from a
primary response in several respects: it appears earlier because of the
greater nunber of “committed" cells for the antigen, it reaches a higher
peak level, and it can usually be elicited by less antigen because of
presence of a high~iffinity memory cell population. Basically these differen-
ces should apply aito to the mucosal immmne system, and although memory in
this system was only recently discovered, there is already experimental

evidence for a highs: ' peak response and affinity associated with local

15

merory for chelera ai:igens in animals ",
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after immmization with a conbination of cholera B subunit and WOV with

the response, known to give long-lasting protection, obtained by clinical

cholera disease.

1. We will therefore follow the local and systemic responses of anti-toxin
and anti~1PS antibodies in volunteers (half of them lactating women to
allow milk sampling) immumized either percrally (PO) or intramuscularly (M)
and similarly the response of these antibodies in convalescent cholera
patients. This will allow evaluation of the magnitude and time course of
the "acute" antibody response to the two most relevant identified, protece

tive antigens.

2. However, equally important, we will also try to evaluate the degree of
immnelogic manory attained by the clinical infection in comparison with
that induced via natural "endemic” antig%m exposuare and/or artificial imri-
nization. This is cdone by immmizing the choiera convalescents about 1 monith
after their disease and comparing their antibody response with the responses
obtained in the "normal” volunteers after the first immunization and afrer

a reimumization.

3. The adenvlate-cyclase activating enterctoxin represents an important
cross-reactive antigen of V. cholerae and IT-enterotoxigenic E. coli. In
lerae are the main cause of "natural" enterotoxin-neutralizing antibodies

in the population (via clinical as well as inapparent infections). It is of
considerable importance to clarify whether E. coli LT infection modulates

the antitoxic immune response to subsequently administexed cholera B subimit
immunogen. We will therefore identify a group of E. celi LT patients (LT-ondy
or LT/ST disease} . monitor their acute antitoxin response and then determine
their local and s stemic antibody response to vaccination with fie cholers

B subunit-containi ag immunogen. The results are compared with the vaccine .

responses in the 'normal” volunteeers and in the cholera convalescents.




Previous experiences relating to proposed study

1. Sampling and analyses of specimens:
| Our previous studies have given valuable experience about the procedures
that dre to be used in the present study. This includes both the
collection of specimens and the methods for determinations of locally
and systemically fommed cholera antibodies of different ifmmunoglobulin
classes (see protocols by D Sack et al: Determmination of local and
systemic immune responses in cholera patients, and A-M Svemerholm et &l:
Local and systemic antibody response in huﬁnans after immmization wiih
cholera B subunit antigen).
In these studies the same type of serum, milk, saliva, and iﬁtestinal
lavage specimens as planned for the present study were collected on 3-7
occasions from more than 4C persons. The sampling procedures have been
very well accepted by the volunteers and only few minor camplaints such
as abodiminal distention and slight nausea in relation to intake of the
lavage fluid have been reported. In our earlier studies we also cbtained
a good picture of the time course of the immune responses following
clinical disease or immnization. This knowledge now mekes it possible to
reduce the number of sampling occasions without losing important informa-
tion.
For the immnological analyses the FRISA method has proved to be very
useful, giving sensitive, imwunoglobulin class specific measurements of
antibodies against cholera tc.-in and LPS. When used in conjunction with
immunosorbent affinity colun is the ELISA has allowed specific quantita-

tion of locally produced IgA an“ilbodies of the secretory type.

2. immunogens and immnizatic 1s -«
In the initial B subunit study tv‘;ﬁ immanizations with B subunit (in the
same doses as suggested for tF s present study) were given either i.m. or

P-0. to thirty volunteers., T . .ws found that both the p.o. and i.m.



administration of B subunit irduced significant intestinal as well as
systemic antibody formation in most {>80% of the volunteers), In no
instance the p.o. immunization resulted in detectable or systemic
side~effects. T?‘le i.m, immunization did not induce any symptcms'either,
but gave rise to mild local side-effects of the same type (but milder)

as observed after injection of other toxoid and bacterial vaccines.,

Several field trials of killed whole cell cholera vaccines (V) have
given extensive information about the immunogenicity and about the side~-
effects of these vaccines when given i.m. or s.c. Oral immapization

wWith WVC has alsc been tried both in a recent study in Calcutta where

as much as lO”killed vibrios were given to each volunteer (16) and in an
ongoing study in Sweden (M Jerthborn et al) where 5x101° killed vibrios

have been given in water together with bicarbonate. In no instance, neither
in Calcutta nor in Sweden, the oral administration of WV has resulted in
any noticeable side-effects. Preiiminary results from the Swedish study
2lso suggest that the P.0. administration of WCV can induce a significant

aritibody response against V. cholerae LPS in intestine.

3. -Ra'tionale: :

There is a great need for effective imminization againgt cholera. This
will require the development of better imminogens as well as finding
appropriate immnization schedules for stimilating protective immunity
locally in the qut. Experimental results indicate that purified B

subunit is a safe, pramising toxoid immumogen which has been found to

vaccine - WCV). A goal of immunization might be to stimilate mucosal Igh
antibody formation and immmnologic memory comparakle to that induced by
clinical cholera infection, since clinical illness appears to give long-

~lasting protection to reinfection. Immnization with a cambination of



B subunit and WCV campositionally has the potentials of mimicking the
clinical infection in stimulating an antitoxic as well as antibacterial

immine response.,



B.

SPECTFIC AIMS

The specific aims of the proposed study are:

1. To determine the local and systemic immune response {antibody format:.r
and immmmologic memory) to a combined cholera B subunit-whole cell vaccire
given orally (PO) or intramuscularly (IM}.

2. To compare the degree of "immmnological preparedness" for mounting a
local immune response to this vaccine between cholera convalescents and

other volunteers; the convalescents will be vaccinated 1 month after tie

" known epidose of disease.

3. To evaluate the "immmne priming” effect of E. ccli diarrhea for a sur -

sequent antibody response to cholera B subunit immmnization.

METHODE OF PROCEDURE

1. Subjects:
Totally 32 persons will be recruited to participate in the study: 1)} & 2 ..
healthy persons, aged 15-35, without any known recent history of cholova

or other severe watery diarrhea. This group of volunteers will be soucrt

for in Nandipara and preferably about half of them should ke lactating

2) Eight convalescents from bacteriologically verified clinical cholers

who will be immmized 25 days after onset of the disease.

3) 8ix convalescents fram bacteriologically and clinically confirmed 1. i

1T diarrhea who will be studied 25 days after the onset of disease.

The cholexa and E. coli patients for the study will be recruited amomg
adults, 15-50 years, coming to the ICDDR,B treatment center with a histooy
of acute watery diarrhea and signs of severe or moderate-to~severe delwel -

tion.,

Cholera patients should fulfil} the following additional criteria:
1} To be dark-field or culture- positive for V. cholerae in stool

2} To continue to purge for at least 24 hours after admission



3} To have a watery stool output of at least 5 liters during the fives
24 hours after admission.
E. coli patients are selected among dark~field and cholera culture neat .2

patients wha continue to purge watery or semifluid stool for at least 24

G

hours and from whose admission stool one or more of 5 gcked B. coli cuir .

are shown to produce LT or LI+ST by laboratory methods,

Candidate patients receive standard treatment, no antibictic is given I~

48 hours to allow antibacterial cholera immmity to develop.

All subjects will be fully informed about the purpose of the study, L
procedures invelved and possible side-effects in relation to the inmpund -
zation and sampling of specimens. Informed consent will be reguired fica.
everyone participating in the study ~ a copy of the information sheci .+
enclosed. Before entering the study all volunteers will be carefully =v:
mined by a physician. Subjects with one or more of the follomring svmpt: -
or signs will be excluded: hypertension, heart disease, epilepsy, glaw a

chronic renal disease and pregnancy.

2. Tmmonizations:

The 32 subjects will be divided into 4 different study groups, each oo

prising 8 persons which are immunized as shown in Table 1:

e Table 1,

' Vaccination

Recent ciinical Time after No, of

: Group diarrhes onset of diarrhea Route imumunizaticng

I None - PO 2 {25 days {:‘{_\‘?.?"‘C;’

II 1 - 2 o~ ““

-
i

IiT Clinical cholera 25 days

8 &8 H

v E.colft LT diarrhea 25 days 1

For the PO immunization a combination of 500 pg B subunit and 6 ml of w7V

9

1% {8x10” Inaba and Ogawa vibrios/ml, National Bacteriological Iaboravor: .

Stockholm, Sweden) will be given and for the IM ones 150 pg B subunit aad

i



0.75 ml WCV. The WOV for the oral immunizations will be extensively dia. i .
against water and then freeze~dried. Immediately before administration .t

will be redissolved to the original volume by addition of sterile watei.

The antigen mixture for the PO immumnization will be given 5 minutes folls
ing administration of 100 cc NaH(O, (7.5 g/1). The antigen will then

given in 100 cc of the same NaHCD3 soluticn.

The IM immunizations will be given with syringes and 22f?needles in the
-
deltoid muscle; the WCV will be given in the right arm followed directiy

by injection of B subunit toxoid in the left amm.

Following the oral administration of B subunit-WCV, toxicity surveillan e
will be carried out daily for 5 days. After the IM injections daily chevir-uc.
will be carried out for at least 10 days or until any symptoms that can e
related to the immmization have disappeared. The surveillance forms {serw
rate for PO and IM immunizations) that were used in the B subunit pretrial

1979 will be used (enclosed).

With regard to the IM immmizations one form for the B subunit umunocer

and one for the WCV will be used for each patient.

3. Clinical specimens:

The clinical specimens listed in the table kelow will be obtained from o
volunteers in the various test groups. Thes: specimens are taken on the du;
for or one day before vaccination and then 3, 9 and 25 days after the Ve i -
nation. In addition, the same specimens are¢ collected from the choliera = x!
E. coli patients 8§ days after admission to the hospital, i.e. 17 days refie
vaccination, to allow comparison of the ancibody responses following if

tion and vaccination, respactively.

Samples Groups I + 11 Group s III + IV
Serum X X

Milk X!

Saliva X X




The serum will ke sepsraed from a finger stick specimen of blood. A
Natelson tube will be used to collect approximately 200 }11 with eack
bleeding. Following initial separation of serum, it will be diluted :10

in PBS and three aliquots will be made and frozen.

The milk will ke collected by manual expression into a . fecal cup.
The milk is then centrifuged at 10.000 % g for 10 minutes and the middic

layer will be aspirated, aliquotted into 3 aliqubts and frozen.

Whole stimulated saliva will be obtained by asking the subiject to chew
parafilm for~5 minutes while the saliva is put in a fecal cup. The saliva
is then centrifuged at 10.000 x g for 5 minutes and the supernatant colisctel

aligquotted and frozen,

The lavage specimens will be collected as described 7 by letting the i
teers drink an isotonic salt solution until a watery diarrhea ensues.

The drinking is then continued until ~1000 cc of watery stools has Hacr
collected. Thig usually weans that the volunteer has to drink 2500 - 450

¢c of isctonic fluid. The passed liquid lavage stoel is then heated Lo RS
for 15 min

‘‘‘‘‘‘‘‘‘

Yo inactivate proteolytic enzymes. Of this material 300 cc are sterile-
-filtered and concentrated to 10 ml by means of negative pressure dialveis.
The concentrated material is then aliquotted in 532 ml velumes and Irouen
at -70°C until used. This procedure is the same as that used for collertion

of lavage specimens in the B subunit study in 1979.

4. Laboratory assays:

The specimens collected wil. be tested for antitoxic and antibacterial
antibody and for total imw moglobulin by the following methods:

1) antitoxic antibodies in the specimens will be determined with the XLI5A
Ig9G, IgA and in some ing* ances IgM anti-cholera toxin assay

2) antibacterial antibod. es by means of the ELISA measuring IgG, Joi @ 1€
IgM antibodies against: purified V. cholerae lipopolysaccharide

3) total IgG and tota .gh will be assayed in all secretions (milk, 1.vage

and saliva) by means ¢ £ the immuncbead ELISA method.



The relative proportion of secretory IgA in relation to total Igh will be
measured on peak titer lavage and milk specimens. This will be done by
testing the samples for specific Igh- and SC-containing antibodies before
and after passage through an affinity colum with anti-SC antibodies co-
valently coupled to Sepharose. The column will remove the secretory Iga
antibodies while non-secretory IghA passes unbound through the column 7.

Detailed procedures of these methods have recently been described 7.

5. Data analysis:

The data obtained through the various assays Qescribed will be analyzed
with regard to elucidating the following issues:

1) Freguency and megnitude of antibody response after immnization. This

is analyzed a) by camparing geometric mean titers of antibodies pre~ and
post-immmization for the various groups of vaccinees; b) by identifying
significant titer rises (> 2-fold) in individual cases. The basis for these
comparisons in the various secretions will be wnits of specific antibody
per unit amount of total immmoglobulin {especially IgA).

2} Kinetics of antibody response in serum and secretions. This is done by
defining the course of the antibody responses both on an individual basis
and by means of the group gecmetric mean titers.

3) Correlations between antibodies in lavage and cther specimens. It is
important to clarify to which extent the antibody response detectable in
lavage specimens (which we assume is the best possible, although laboricus,
estimate of local immunity} is reflected in saliva, milk or serum in a way
allowing proxy estimation of intestinal immunity by titrations of antibody in
the latter specimens. The lavage IgA antibody responses will therefore be
compared individually and group-wise with the other responses as to: a) in-
cidence and magnitude of significant titer increases; b) time for peak res-
ponse; ¢} course of response after the peak. The degree of correlation of
these parameters will be letermined.

4. Assessment of immunolocic memory. The intent is to campare the decgres of

imnmological preparedness between the "normal® volunteexrs, the same perscns



25 days after they have received their first immunization and the cholorg
and E. coli patients 23 days after onset of their disease. This will be
done by comparing the geometric mean titers and titer fold-increases in
these groups in response to the same imnunization, both very early in the

response {day 3) and at the presumed peak {(day 9) and thereafter.



.............

Results of animal studies indicate that antitoxic and
antibacterial chelera antibodies in the gut cooperate
synergistically in the host resistance to cholera by
preventing toxin binding and bacterial colonization; the
protective antitoxins are mainly directed against the B
subunit region of the toxin and the protective antibacterial
antibodies against the cell wall lipopolysaccharide. In
animals these protective antibodies have efficiently been
produced by immunization with a combination of cholera B
subunit and killed whole cell vaccine (WCV) . The studies

Now proposed will answer several important gquestions about
intestinal mucosal antibody formation and immunclogic memory
to those vaccine candidate antigens in persons living in a
cholera~-endemic region: 1) will a cémbination of B subunit
and whole-cell vaccine (B + WCV) stimulate mucosal antitoxico
as well as antibacterial antibody formation? 2) Is the
response comparable to that attained by clinical cholera
infection? 3) How does the immunologic memory for a mucosal
Tesponse to immunization compare between naturally-exposed
volunteers, the same volunteers after a single immunization,
convalescents after clinical cholera, and convalescents after
E. ccli-LT diarrhea? The important issue, particularly in
developing countries, whether infection with LT producing

E. coli can "prime" the intestine to respond more
efficiently to cholera toxin antigen will be elucidated as
will also the possibility that antibody responses in milk
and saliva can be used as proxy measureslof the intestinal
immune response. The study will give important information
for our long-term g»nal which is to develop effective immuno-

prophylaxis against cholera.



€. FACILITYES REQUIRED

Patients will be hospitalized in the study ward of the treatment
centre. Transport will be provided to and from Nandipara. Laboratory
specimens will be handled by the Immunology Laboratory.

Mo new facilities will be required.

¥,  COLLABORATIVE ARRANGEMENTS

The study will be conducted by Dr Gothefors, a staff physician
and nurse at ICDDR,B with Drs Svennerholm and Sack who willrbe visiting
during the study and Drs Holmgren and Jertborn in Sweden. Drs Sack,
Svennerholm and Holmgren have all participated in collaborative research

with ICDDR,B in the past.
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ABSTRACT SUMMARY

The population to be studied includes village people from
Nandipara and other free living Bangladeshi adults. Bangla-
deshi adults ere needed for this study because they vresumably
have had previous exposure to cholera antigens, and also becsuse
they are representative of the population who would benefit

from a potential vaccine containing this antigen.

The risks related to this study are minimal. The antigen beinc
used has had extensive testing ir animals and Swedish voluntesrs
with no untoward effects. The blood samples are of small

volume and the lavage is currently being carxried out in groups
of patients at ICDDR,B.

Daily surveillance by a physician will be maintained after
giving the antigen and any reactions would bhe managed immediately.
The doses of antigen will actually be administered in the hos-
pital, this will further minimize the risk.

The wvolunteers will be identified only by study number. Data
forms with the names attached will be kept locked in a file in
the investigators office and names will be destroyed at the

end of the study.

Signed informed consent will be obtained.

No interview.

The individual subject may benefit if the antigen provides sone
protection against cholera. The society in general would bens it
by the development of a successful cholera vaccine, especially

one that could be administ:ared crally.



2.

-

8. The project will reguire specimens of blood, saliva, milk, ™o
stool and lavage fluid. It will not require hospital oxr othor

recoxrds.



SECTION TTI ~ BUDGET

A. DETAILED ICDDR,B BUDGET

1. PERSONNET, SERVICES
Ennual

Name Position t of effort salary Taka Dollars

Arm-Mard Svennerholm Investigator 30% Mo cost

Yarianne Jerthorn Co~investig. 30% No cost

Jan Holmgren 10% o cost

Bavid Sack 10% Ho comt

1eif Gothefors ‘ 15% 35,006 5,250

Study physician 3 months 10,500

Field assistant -~ 3 months 5,000

Iab staff-immmoelogy 12 pers.month 24,000

Nurse study ward 3 months £,G00

Sub Total: 46,500 5,250

2. SUPPLIES AN MATERTALS

Iia‘«t}.ﬁu. glassware (plates, pipette tips, tubes),. dialysis baas 3,000

R_.acf'entq (antisera, conjugates, enzyme, etc,) 2,000

Miscellaneous clinical supplies ' 580

Sub Total: 5,500

3. BRQUIPMENT

0

et

« HOSPITALTZATION COSTS

For collection of specimens: 16 patients x 4 days
16 patients x 5 days = 144 patient days
Ixtra hospitalization in relation to acute diarrhea:
16 patients » 2 days = 32 patient days
Totally 17¢ patient days 3 TK 150/day

26,400
Sub Total: 26,400 Q
5. OUTPATIENT CARE
)
5. ICDDRE TRANSPORT
20 miles/day x 20 days = 400 miles ‘
1> miles x 64 occasions = 960 miles 2,720
Sub Total: 2,720 Y
7. TRAVET,
0
. TRANSPURT OF THINGS 500
9, RENT, COMUNICATTIONS, UTILITIES Sub Total: & 30¢

0



10.

PRINTING

Forms—stencil, Isrox
Inblication costs

CONTRACTUAL SERVICES

TK 120/patient x 1% petients
TK 150/ petient x 16 patients

CONSTRUCTION
0

1,000
Stb Totals 1,000

4,320
Sub Total: 4,320
Total: 80,940

or U5 Dollars
16,950

{15 TK = 1 US Dollar)



B. ICDDR,B BUDGET SUMMARY

Category
Taka Dollars
1. Personnel 46,500 5.250
2. Supplies - 5.500
3. Equipment - -
4. Hospitaiization 26,400 -
5. Outpatients - -
6. ICDDRB Transport 2,720 -
7. Travel - -
8. Transport of things - 500
9, Rent, comumications, utilities - -
10. . Printing 1,000 300
11. Contractual services 4,320 -
12, Construction | - -
Total: 80,940 11,550
or US Dollars 16,950
*

The costs for the non-ICDDR,B-employed Swedish scientists
(salaries, travels, per diems, etc.) which are mainly covered
from the Sarec grant to the Institute of Medical Microbiology,

University of Gdteborg are not included in the budget.



PERMISSION FORM -~ IMMUNIZATION WITH A COMBINATION OF WHOLE CELL

CHOLERA VACCINE AND B SUBIDNIT ANTIGEN

The International Centre for Diarrhoeal Disease Research,
Bangladesh is carrving out research to determine the immune
response to s material which may some day be used as a cholera
vaccine. This material, which is composed of common whoele cell
vaceine and & natural toxeid (B subunit antigen) will stimulate
the bhody to make protective sukstances against cholera, but it
has no harmful activity. We would like you to participate in this

study. If you do decide to participate you can expect the followiuvn:

l.._l

- We will give you two doses of the wvaccine - B gubunit mixture

either bv injection or by mouth.

2. We will collect samples of saliva, milk and blood from a fings.
prick several times during the next 2 months. The total amount

of blood taken will pot exceed 2 ml.

3. We will also have you do the intestinal levage procedure 4-5
times. This is a procedure in which you will drink a large
volume {up to 5 liters) of salty water and this will cause a
temporary diarrhea, The diavrhea stops shortly after you step
drinkiing the salty water. During the lavage you will have a full
feeling in the abdomen, vou will gain 1~3 kg in weight but you

will not have pain or any serious sids-effects.

4. A field worker will visit daily after vour vaccine - B subunit

mixture is administered to look for any reaction.

Q\

5. We will give you a small gift (with a value of about 25 TK}
for each day vou have a lavage test .

6. You do not have to join the study. If you decide not tgo join,
you will still be elligible for care at ICDDRB. You may alsc
decide to withdraw after entering the study and this will not

affect any medical care you might reguire now or later on.

7. Your medical records will be kept confidential.

If you decide to -oin the study, please sign here




’}{1?5{%;% 'g”ﬁwmfxé' SNTEER F TG g A Jrra TR 23R
s AR s #a {Ror sipea wagy ) v 8 vz;’zaﬁ"ﬁ?“«r AR TEDTR
A reTETia QIRITE SOEAN STy 1 4% -1 arr%zz AR R griPerh
T ré“‘” 2N npﬁv T ?-51?;;5’ ;,?r% TETY W?}”TE TR ‘*T.'D.-'-'l' :;’““‘F)'C"*"}.{'T FETEAT
r:u;ﬂ BT T?”&Z W“’t“\{g ;:,';f &S aﬂii'!'h v{‘farf'fﬂd_‘,..; “?).f TR
WY ey 3?72 AF2 Bt Ry WTE DO e A 26T agridme T
2 ZFE
AU L] BT STYEC %ﬁ*ntm :;.,g_sﬁﬁ. ETHTRVE BITWATZ DY TRLE LA :?f{nwzl,q =
TR TR TR ATV 7 BORE A ”ru"r‘nﬂ?f 2 é“fj et 3 e Bt 1 Gl
v S TRTITET "}f?i"«t-’} =1E ATRT weTEE ’%—i’@f '}Tfﬂ{w S Fas WRCuh 373“@355;{3‘ J{m}-
‘lﬁj%f'“f_}s”:?{jﬂ BTV o TER VT WT ey TN St h SRR r,m-uvé’ TS PEROGTATS T
wrE T AR erfwand Msee srorAr? TR _H‘Té.g‘ EYE SSISTGE T 4ED :bmx‘ﬁrg i
5 THR TRTE o (A i & ATEED PILR iy aen BN NEE A “FFaer vriet e aft
TR ey
@ g f’%ﬁ@“f@mm o pifpiaor W A 21 e BIRE APEIR e Ry
wiF e WITIETE WIZE HOYRY SRR
o *mwﬁ ?s“z;m?m@r FO BIIR WL mmrwms GO0 BTRT WA |
o MrvrfE E SYREATT DIvaPgpuN WmEGEE DPUPIATE oot e @ + pevwli B TINT
Y ORI SRA eYTTEpeT arae e . O '@ﬁmrm W BYFERE G0
3% wrwne TR SOuE e pa TIGTOR RARrA Fven WOT |

TR A SRR ATHY RATSTE ol STWRTZ Fvhm T

e Fy e ey Rl

"
IR,




REACTION SURVEILLAK Y FOUM FOR IWITRAMU SCULAKR
AOMINISTRATION OF B SUBUNIT ANTIGEN

bk Code Hunbeor Lensus Number

Lote of waccination Ti@e

Primary (P) or Secondary (8) immunization:’

it secondary, nature of Primary immunication (IM or PO)

Pre-immunization temperature

S ———

f:e there any objective and/or subjective symptoms of the following which can
L referred to the oral intave nf B subunit?
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* Date of reaction

** If yes, nature .f SYmLLon

(Filled in with scoring critaris aveording to speerate liat.)
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BRACTION SUBVEILLANCE FURI FOR GRAL ADMINISTIATION
0 8 SUBUNIT ANTIGEN

Moy, e . ’ Code Numpe: .

PR, ek i i b e

Cengus Ko,
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Jzle of veccination ) Time

Prinary (¥} or secondary (8) immunization:
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