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Title: Locsl Torame Dreponss bo the Wieid Crial Cholera Ysccines.

Principle Investigat

Starting Date: January, 1978,

Completion Date: Januery, 1979,

Total Direct Coat: 28,441

Abatraet Summaryv: This study is plannad to determine the effeect of the
field trial cholera vaccines on the local antitoxic immune system. The
study will be divided into two sections. Part "A" will be an assessment
of antitoxin titers in breast milk samples of lactating women receiving
the vaccines. Part "B will be an assessment of antitoxic immunity in

blood, saliva and intestinal wvashings from a group of healthy volunteers
in Daceca who receive the vaccine in an identical manner. It is hoped

that these studies will help explain the results observed in the vaccine

field trial and wiil help in understanding the basic mechanism of the loeal

immune system in relation to cholera.

Reviews:

a) Research Invelving Human Subjects:

b) Research Committec -

o} Director:

d) BMRC:

@) Controller/Administrator-




A,

LR L

INTRODUCT 0L

1

*

7

The objective of this protocel is an understanding of
of the systomically administered cholera vaccine on the
system of the gut.

Background: uring 1978 s field trial of two new cholera vaccines
will be carried out in the Matlab area, Bangladesh. ‘The vaccines

in the trial rreiude a purifisd toxoid vaceine, a2 whole cell vaceine
ané a combination of the toxoid and whoie cell. These vaccines will
all corntain an aluminum adjuvant, Tetanus toxoid will serve as the
contrel in a four cell double blind trial. Thig Tield trial is be-
ing carried out to evaluate several questions:

(1) Is cholera toxoid an effective means of inducing
protection from cholera?

(2] Does the addition of aluminum adjuvant enhance
and prolong the protection from whole cell vaccine?

{3} 1s there evidence of synergistic protection in
patients receiving the combination toxoid plus
whole cell vaccine?

The protection {or lack or protection) that mey be seen from these
vaccines will certainly be the result of a number of immunologic
events induced in the systemic and local immune systems of the
recipients ard it is the purpcse of this protocol to describe one
of these mechanisms , namely, the events occurring in the loeal
immune system of the gut.

Cholera is g disease, the pathophysiology of which is tobally loecal-~
ized to the lumen and surface of the small intestine. Neither the

V. cholerae organisms nor its toxin invade the mucosa of gut; rather,
the entire process oceurs locally. It follows then that protection
mist alsc be g local process, and if the cholera vaccine is to be
Protective, it must either inhibit the eolonization of the vibrio

in the intestine or neutralize the toxin before it attaches to the

GM, receptor. This "lacal" protection does not necessarily mean

Igh antibody since IgG in very high titers in the blood can diffuse
into the gut and profect against disease, and protection may evern
involve non-immunoglobulin prwtection. The mozt important immino-
globulin of lccal surfeces is Iga;, however, and it therefore the focus
of this protocol.

The relationship hetween the local TgA system and the systemic immune
gystam is complex. Under certain conditions antigenic stimulation
of one syatem leads to a response in the other and upnder other
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?ircumstanﬁes forelatlve tolerance 4g indieed, Trunping and neutral -
izaticn of adngen, modilication oy T ecells and pro%ably other facté?n
influencse Lhe stinuletion or bolevanes inducad. N
In the situation of the field trial, one vould assume that the re.-
cizients had previously Leen "primed" locally to cholera antigens.
That iz, perscons living ir a cholers endemic area of rural Baﬁgla-
desh, would have a high probability of having had either a clinical

Or subclinical episode of cholera in the past, perhaps on repeated
occasions. Therefore the local immune system of the gut would have
previously been exposed to both bacterial and toxin antigens and
would have initiated an immune response to these antigens. During
that previous exposure(s) a systemic immune response would also

have likely occurred so that the recipient of the vaccine, even be-
fore the vaccine, has both a primed local and systemic immune system.

When the cholers vaccine is given intramuscularly it will certainly
stimulate a systemic IgG {and perhaps a more transient IgM) response.
This Igl response may induce a high titer of antibody in the blood

so that sufficient antibody will diffuse into the gut to aid in pro-
tection. It should be clear; however, that the circulating Igs is
not per se protective but is rather only an indication of the immune
response. The effect of the cholers vaccine on the local IgA system
of the gut is not known. One hypothesis is that the first dose of
vaceine will stimulate the local system but the second dose will

not. This would be explained by a small level of antigen which

might reach Peyer's Patches via the blood stream with the first dose;
however, with the second dose, the higher levels of systemic antibody
would absorb and "protect" the local immune from the second antigenic
challenge. The knowledge of the stimulation of the local immune sys-
tem is limited however so that we cannot predict the actual local
events.

Documentation of a local gut immune response has been difficult.
The most direct means is through sampling intestinal fluid via in-
testinal intubation, and measuring the sample for antibody content.
We propose to alter the procedure so that we will sample intestinal
contents without intubation using an intestinal lavage. Using this
method we will obtain a sample from the entire intestine to assay
for antibody content.

Other methods of assessing local immunity is through sampling the
milk of lactating women as a proxy measure of gut fluid. The immune
system of the gut iz elosely linked with the breast and there is
evidence that the IgA antibodies in normal breast milk are primarily
determined by local immune events in the gut.

One other proxy measurement of gut immunity may be the assay of
parotid fluid for Igh antibody. The relationship immunclogically

of the parotid gland with the gut is not known; however, parotid
fluid is easily obtained, and measurement of antibody btiter in this
fiuid may represent the assessment of the immune response in a local
gystem not previously primed by cholera entigens.
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The specilfic ernecndivg Lo ba manmuee il artitoxie and neutral ~
iration, 12 antibody assays weunid use the FLISA and the V. adrensl,
and moussy lymuhome evtrallzation assays, Antibacteriar antiboedies
will e messured by the Bliga Lpbs aaguyu

Raticnale: buring the 2978 vacaine fizld trial we plan to assess

cne important mecnanism of Protecticon, the looal ilmmune system and
the effect of the vaceires on this system. The will help to inter-
pre6 the elinies) results of the trial and will erhance the bagic
understarding of the local immune system as it applies to ¢holera.

SPECIFEC ATMS

1.

Describe the iceal antitoxie ang antibacterial immune response which
occurs with the field trial vaceines,

Compare the immune response of the first dose with the immune response
of the second dose of vaccine,

Compare the local immune response in patients who receive the single
vaccine with those who recieve the combination (using the tetanus
Broup as & control).

METHODS OF PROCEDURE

The subjects to .be studies are in two groups. Each will be des-
cribed.

Group A: Lactating women, whose youngest child is one year of age or

less, and who will be receiving one of the cholera vaccines will he
asked to contribute milk samples during the pretest reriod of the
trisl. Oral consent will be obtained and milk will be obtained
shortly before the first dose of vaccine, on day five and day 1k
after ithe dose. This game schedule will be repeated with the second
dose of wvaccine so that esch woman would submit six samples, ¥Fif-
teen women will be required from each of the four cells of the study
8o that at least ten complete collections from each cell will be
available for analysis. Five to ten ml of milk will be obtained with
each collection. No other specimens will be required from women
other than those Tinger stick blood specimens required for the vaceine
pretrial (see protocol by W, Merson) .

goup B: Volunteers from Dacca will be recruited for gpecial studies of

lecal immuunity. Approximately 2L male Pangladeshi persons sged 20-h0
years will be given two doses of one of the cholera vaccines {six
volunteers per cell) in a manner identicel with the schedule in the
vaccine field triani. Special studies on these patients will include:
1) venapuncture, 2) parotid duct fluid collection, and 3) intestinal
lavage. The procedures will be carried out on the day of first in-
Jection {day 0), on day five and 1k after injection for each of the
two doses., Ten ml of Ploed will be obtained with each venapuncture.
Parotid fiuid will be collected using a small cupule over Stenson's
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Laoa o eha L v e poeeedurs b0 ccllect parotid
frrastinal lavage wili be performed by usingz the technique

2d for beriwn enema Preparvatioe ang collecting the diarrheal

tuct.  his

fiuié,

GE e

atool

Handling of specilmens: The serum will be alequotied in one ml alequots

and frozen, exczpi for two alequots which will be lyophilized., The
perotid flaid wilt be inactivated at 56°C for 15 minutes, then ale-
quotted into one ml alequots with two alequots being lyphilized

and the remsinder Trozen. The diarrheal stool will be inactivated

at 56  for 15 minutes lmmediately after it is passed. Tt will then
be filtered through gauze, contrifuged at 10,000 x G; the supernate
will Dbe filtered through .45 nierofilter and the filtrate will be
concentrated by negative pressure dialysis followed by lyophilization.
Milk specimens collected in the fiela will be kept in a cold box until
the return to Yatlab Hospital where they will be inactivated at 56" ¢
for 1% minutes. They will then be kept cold until their delivery

te Dacca within two days of collection. Tn Dacca they will be centri-
Tuged at 15,000 x ¢ (to defat) and the whey will be alequotted into
one ml alequots except for two alequots which will be lyophilized.

ALl of these specimens will be analyzed in the following assays.

One, neutralization assay using the Yl adrenal cell asééy and the
mouse lymphome assay. The microtiter adrensl cell assay is established
at the CRL and is performed by mixing a standard quantity of cholera
toxin with serial dilutions of test sample and then transfering this
mixture tec the adrenal cell plate. The last dilution which com-
pletely neutralizes the toxin (as evidenced by inhibition of rounding)
is the end point and is compared to a standard antibedy. The mouse
lymphoma assay is alsc verformed in a microtiter plate and is a sim-
ilar assay except that the neutraiization of toxin evidenced by a

pH change in media ceused by cell growth. The mouse lymphoma assay

is currently being done in the leboratory of Dr. N. Pierce.

The ELISA assay for CT is now established at CRL and the assay for
IgA and IgG antitoxin will be shortly. This is alsc done in micro-~
titer and is an Ig class apecific binding assay which is similar to
a s0lld phase radic immune assay cxcept that an enzyme lable, rather
than a radic labelied antibody, is used., The ELISA assay for L.P.S.
antibody has been described and will either be set up at CRL or

done in the laboratory of Dr. Jan Holmgren.

Dats analysis will he by comparing mean geometric titers of antibody
{in units/mg specific Ig) between the time intervals listed using a
balred T test and in comparing significant (i.e. four fold) rises

in titer in the fluids tested which cceurs in response to the vac-
cines using a Fisher's exact test.
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SIGNIICANCE
This study will help Lo asseos wne of the mechanisms of protection
which the chalzrn vacoine Will produce. Than s, It will help
explain the results abserved in the Tield. It will alse add to a
basic uncersianding of the local immune system at least as it applies
to cholera.

FACILITIES REQUIFED

1.

Office Space is already proviged.
Laboratory Space is already provided,

Hospital Resources: Volunteers will be studied in the hospital.
A total of 1kh patient days will be needed.

Animal Resources: Iione.

Logistic Support: The vaccine trial field staff with Dr. Merson
supervising will collect hreast milk samples in the field. The
milk samples will require approximately one hour of speedboat time
o each of six days. Transport of milk samples to Dacca will be by
regular transpors.

Major Ttems of Eguipment: NIH type Elisa reader.*

Specialized Requirements: Since this study will involve volunteers
we will have tc provide special services during their gtay at CRL
ineluding transport allowance, payment for volunteering (Tk. 50
per day), and a pleasent room for the intestinal lavage procedure.

COLLABORATIVE ARRANGEMENTS

Dr. Nate Pierce will perform the. lymphoma cell neutralization assay.
Dr. Jan Holmgren will assist in setting up the LPS ELISA assay at
CRL.

The Eliss reader will be used in all the Elisa assays Tor antibody.
The only reader available commercially is not suitable for CRL. We
would plan then to work through NIH which has designed a suitable
reader who will contact with a firm to make such as an instrument.
It is zstimated to cost approximately $5,000.
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A+ DETATLED BUDCET

PERSONNEL SERVICES

Percent of effors

Name Position or nunber cf days
Dr. David Saek Investigator 30
Study Physicisns Physician 20
(to be named)
Mr. Neogi Technician 4o
2 Technicians Technician 10

{to be named)

Dr. Michael Merson Investigator

SUPPLIES AND MATERIALS

Ttem Unit Cost

Annual
Saiaq&

# 3k,750

Tk.28,000

Tk.25,000

Tk .20,000

Sub Total;

Amount Reguired

Glassware, piastics,
media

EQUIPMENT
NIH type Elisa reader

PATTENT HOSPITALIZATION

Number of patient days - 144
{times Tk.135 per day)

JUTPATIENT CARE

Yone

Sub Total:

Sub Total:

Project Reguirements

TAKA

5,600

10,000

4,000

19,600

19,440

19,k4k0

DOLLARS

17,375

17,375

2,000

2,000

5,000



" Projact Reqairémenhu_
- TAKA . DOLLARS - .

7 6% CRL TRANSPORTS .
"?.ﬁoursmWatér TféhspOfﬁf 3 {_-' . 600

[ '

Sub-Total: 600

Y-  TRAVEL AND TRANSPORTATECH OF.PHRSONS -

- None

§. - TRANSPORTATION OF THINGS

T - _ - . 500

- Bub fptal: K o 500

7D RENT, COMMUNICATIONS & UTILITTES -

20

: a-‘J'_ _: o - | . Sub Total: ' 20

10: PRINTING AND REPRODUCTION

1000

- Bub Total: 1OOQ

- 1l. OTHERCONTRACTUAL SERVICES

Voiﬁhteer bayments {gh volunteers} T200

Sub Total: 7200

- 12. CONSTRUCTION, RENOVATION, ALTERATIONS

Hone |



. Categogz

Personnel -
Supplies

Equipment

‘Hospitalization

0utpatients»
CRL Transport

Travel Persons

‘Transportation Things

Rent/Communication

. 'Priptingfﬁeproduction

Contractual Service

‘Construction

B. BUDGET SUMMARY

Conversion Rate @ 1.00

Requirements

Prbject
TAKA DOLLARS
19,600 17,375
5,000 2,000
5,000
19,hko
€00
500
20
1,000
7,200
Total: 52,840 24,895
Totel 2 28 417
+ Tk. 15/
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ABSTRACT ' SIMM ARY

The study population will include two groups of people. The firsat
group will bhe lactating women who are receilving one of the cholera
Vaccines in the 1978 field trial, The second group will be young
adult male healthy volunteers {age 20-40) recruited from the Dacca
area., :

-Thnere will be no risk <o the collection of breast milk samples from

the lacteting women. Tn the second group {the volunteers), vena-
puricture blaod (Sml), and parotid fluid will be obtained and the

'intesﬁinal'lavage brocedure will be done six times. The venapuncture

is. uncomfortable but does not have a risk. The collection of parotid
fluid is completely painless and has ne risk. The intestinal lavage
Procedure consists of having the volunteer drink iscsmotic balanced
salt solution at the rate of 250ml every 10 minutes for 4-5 hours,
which ig an effective rurgative. Within approximately 2 hours he will
huve a bowel movement and within 3 hours he will have diarrhea. When
the drinkihg'is discontinued the purging also ceases. Side effects
from this procedure include a temporary weight gain of 1-2kg due to
absorbed water and salt and a full feeling in the abdomen. There is
no cramps or tenismus, the diarrhea is painless. Because of the salt
1load, persons with any heart disease, renal disease or hyper-tension
will not be included. This procedure is used to evacuate the bowel
of feces in preparation for a barium enema.

Since the intestinal lavage has a large salt and water load, persons
with heart disease, kidney disease or hyper-tension will not be accepted
as volunteers, ‘ )

The lactating mothers who will be donating milk samples will be ident~
ified by code number only, and no name or address will be recorded.

The names of the volunteers will be listed, however, only code numbers

will be used in labelling, assays, angd analysis. The sheet linking

the volunteers with the code number will be kept in the investigator”s

locked office.

Verbal consent will be obtaired from the mothers donating breast milk,
Written consent will be obtained from volunteers who participate in the
second section.

Ko interview.

The individuals receiving the vaccine will likely henefit from the
vaccine but will not benefit from this evaluation of the vaccine.
Society will benefit if these studies lead to an effective cholera
vaccine. The risks are minimal.

The study will reguire the nse of milk, blood, parotid and diarrheal
fluid,



PESM ISSION FORY

Verbal consent will be obtained from mothers submitting breast milk
samples, The following information will be read to them in Bengali .

The CRL is doing some special studies in relation to the vaceine field
trial. These studies are intended to help assess the effect of the
vaccire on the immune (protective) system of the body. We would like
you to participate in this speclal study by allowing us to have smali
gamples of breast milk on 6 occasions during the vaceine field trial.
The samples of milk will be used to help determine the effectiveness
of the vaccine.

You do not have participate in this breast milk collection and your
decision to participate will not affect your treaiment at the CRL hospital.
You may withdraw from the study if you se desire at any time.

Your records will be kept confidential.



PERMISSION FORM

The Chelers Research Hospital is doing some special studies to determine
the way in which ebolera vaceine helps to protect people from cholera.
The study is designed to study the effect of the vaccine on the immune
(protective) system of the intestine. We would like you to participate
in this study if you are willing. If you decide to volunteer, you can

expect the following

1.

S

6.

Sy

You will receive two doses of a vaccine used in the 1978 cholera
vacrcine field trial. The vaccine which you will receive will be

one of the following: a cholera toxoid vaccine, a whole ceil vaccine,
a combination of whole cell and toxold or tetanus toxoid. At the

time you receive the injection you will not know which of the vaccines
you have received; however, wo will tell you after the studies are
complete.  The vaceine will be given 6 weeks apart.

On the day you receive the first dose you would come to the cliniecal
research ward of the CRI where we will obtain samples of blood,
saliva aud stool. To obtain stool you would have 1o drink a large
amount of salty water (about a liter) over b to 5 hours. When you
drink this water you will develop some watery stools which we will
celicet. When vou stop drinking, the watery stool wilil also stop.
This procedure, called intestinal lavage, will make your stomach feel
Tull but it is neither painful nor dangerous.

tou would need to return to CRL to repeat these studies 5 days after
the vaccine and 1k days after the vaceine, and again repeat them the
day of the zecond dose of vacceine and % and 14 days after the second

dose,

You do not have to particpate in this study and you may withdraw from
the study at any time.

Your records will be kept strietly confidential.

You will be paid TkED for each completed day of study. This will be
paid as Tk $0 at the end of the six sessions.

fou may ask questions concerning the study at any time.

1T you agree ta particisate in the study, please sign your name here.
= LI
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