fib |
-—-——m—' Date [[0[’ l‘-'-"fé

'(ta(:_hmcnt 1.

FACE SHEET) ETHICAL REVIEW COMMITTLLE, TCODR,B.

§ ' (€AW
rincipal Investigator MTrainee Investigator (if any)

;ﬁplicntion No. Qé-— o7 ‘?’ . 'Support:’mg Agency (if Non-ICDDR,B) QA RE O

itle of Study e 'Pr‘ojé‘ct'status:
.‘ S E X & " ( \)>New Study . |
re_ovel ETEC \accive avdbudions ) Continuation with change -

e Swcorculie. ~( ) No-change (do hot fill out Test of form)
a0 T .
b 1

ircle the appropriate answer to each of the following (If Not Applicable write NA}.

Source of Population: 5. Will signed consent form be required:

{a) I11 subjects (Yes). No (a) From subjects No

(b) Non-ill subjects (Yes) No (b) From parent or guardian

, (¢} Minors or persons (if subjects are minors) No

: under guardianship No 6. Will precautions be taken to protfect

Does the study involve: anonymity of subjects No

(a) Physical risks to the 7. Check documents being submitted herewith to
subjects @ No Committee:

{b) Social Risks Yes No ___ Umbrella proposal - Initially submit an

{c) Psychological risks overview (all other requirements will
to subjects Yes No be submitted with individual studies).

(d) Discomfort to subjects No - _\_/ﬁ‘otocol (Required)

(e} Invasion of privacy Yes No bstract Summary {Required)

(f} . Disclosure of informa- tatement given or read to subjects on
tion damaging to sub- nature of study, risks, types of quest-
ject or others Yes  No ions to be asked, and right to refuse

Does the study involve: : to participate or withdraw (Required)

(a) Usc of records, (hosp- v Informed consent form for subjects
ital, medical, death, - - - - o _/"lnformed consent form for parent or

w - —y

guardian LT T L ..
Procedure_ for maintain 13'1g‘_%onf1d ential-

birth or other) No

« (b) Usc of fetal tissue or

R

n abortus Yes No \_/ity " g seryy
{c) Use of organs or hody = Questionnaire or interviewischedule *
fluids No b_.* 1f the final instrument’is'ndét¢ completed
Are subjects clearly informed about: H prior to review, the following information *
(a) Nature and purposes of _ L - should be included in the .abstract summary:
. study @ No 1. A description of the areas to be
7 (b) Procedures to be covered in the questionnaire or
: followed including interview which could be considered
alternatives used Qs8N No either sensitive or which would
k (¢} Physical risks CYesy Ho constitute an invasion of privacy.
2 (d} Sensitive questions Yes No 2. Examples of the type of specific
i (e) Benefits to be derived Yes No questions to be asked in the sensitive
R (f) Right to refuse to : v . . areas,.
' participate or to with- 3. An indication as to when the question-
{ draw from study % No naire will be presented to the (ttee.
4 (g) Confidential handling for review.
of data Yesy No

{h) -Compensation §/or treat.
ment where there arec risks
or privacy is involved in

; any particular procedurce No

agree to obtain approval of the Lthical Review Committec for any changes
olving the rights and welfare of subjects before making such change.

(F:\-‘wg&mx% éiﬁ\&,\\ A

PrinCipal Investigator Trainece

ENTERED 2 1 JUN 1998

Wk,



3.

@;.Fl -9 s e TSI

1.

4

@l‘f CHECK-LIST FOR SUBMISSION OF PROPOSALS ~- -~ =+ o
\A1b TO THE RESEARCH REVIEW COMMITTEE (RRC)

" {Please tick (v) the appropriate box]

Has the proposal been reviewed, discussed and cleared at the Division level ?
L¥7

e

If 'No", please clarify the reasons: _ .

)

s

Has the proposal been er—rcv:ewcd cxternally? . : -
. Yes ~ T e . e ot T .

r L
N

If the answer is 'NO’; please exp:iain the reasons:

&

Has the proposgll Scope to address gender issues ?

. * . : —,I . - . -\‘_ ' . o :” ) - N -
Yes E ’ ,,: . :
. . '
No . e e e ' .
- . i .

 If the answer is "YES’, have these been adequately mcorporated in the proposal Please
indicate: ,

- anf -
Has a funding soutce been identified ? . =
3 - ) W ~
Yes * ——=" " IR | . ]

¥

If the ansxiver“is YES, pléase indicate the name of the donor: 5 IAT‘R = Q/ éf D-l—,

T *




. Page - 2 ‘ - A

5. Whether the proposal is a collaborative one ?

Yes

Noo T

Il the answer is "YES', the type of collaboration, name and address of the institution and
name of the collaborating investigator be indicated:

\bz& GL_ -UE_Q_AH ieaals  Sicmu u\m CAN*:D CDW\W\U\Y\\L%M,? |
kS\\/}\\/\_‘w\mLZ‘\ N C;"Z;rﬁ\rsm ("h;re\qu N S(nﬂ&w
rPﬂl f\uw\ “m\n\ g\)\QN\V\Q/\\Ah"WV\ O\J\/\A\ PﬂL SN H\\W\\xm

6. lldq the budget been cleared by Finance Division ?

No I___—___|

Il the answer is "NQ°, reasons thereofl be indicated:

7. Does the study involve any procedure employing hazardous materials, or equipments ?
Yes L]
No ‘__l/

IT "YES', il the necessary lorm,

i

1[9/0?6 ‘}_\\(;O\-‘U&(\ &o«&M

I]);llcl Signature of the
Principal Investigator




' ) -
N APPLICATION FOR PROJECT GRANT '
- . o
¥
~ 1. _TITLE PAGE ‘
. e oo
a)  TITLE OF PROJECT . Further evaludtion of the-orak—- - -
. inactivated ETEC vaccine and stucdies .
. " on the immune responses in acute
watary qiarrhosa
. LY
b) INVESTIGATORS AT ICDOR,8 .l
: & 5 .
PRINCIPAL INVESTIGATOR . Firdsusi gadri .
* "" . .
T "COINYESTIGATCRS - Drs"ii, Rubhana Ragib/filara Islam
e s e z “ . Dr. M.A.-Salam. :
T g, . » .
r . ro. o v : e S0 i~i:H;-‘.¢\1am;~ e L .
L e ) " Tt pr. P.K. Bardhan. ey
I Y OF. A.S.GY Faruque o
¥ s . * . “u
- COMSULTANT, Or. GeOrge Fuchs «
3. INVESFIGATORS "IN SHEDEN® ¥ %, prof. ann-Hari Svennerholm
+ TN . . » Prof. Jan Holmaren
S ©  'Dr. Christine Wenneras
e ) _ ) ¢  -Dr. Anna Helander )
* o ] . o k4
B ,_r . B - - ) k1
] + J " "— ,u, { 41.? . oy
;,3 Departnem of-- Hecnca}. rt:.cr‘oblology and Im_munolagy, Upiversity oT L;ote—uorg
& Goteborg, Sweder!, K ,
e . - . - . -
c) T0TAL ﬁHQ}JNT OF FUNDING- A US$ lo".-’ 950 FOR ICDDR BQAND
* - # ’ ) _ T 134, 800 FOR UNIVERSITY -
. ., . ff .w OF GOTEBORG SWEDEN
‘., " Rl N L LY -
d)"  PROPOSED STARTING DATE Tos 0 Julyh 1996 y
v - ' % : .
- @) » DURATION OF PROJECT. wig Jwo and- half years K
. < v .. -
& | \ ,
) FUNDING SOURCE . SAREC \ ' ;
. : . . N J &
> - *
1l'. Q). - HEAD- OF PROGRAMME : M. John Hlber‘t -
? ) o Acting DlVlSlOﬂ Nirector
& Laboratory Sciences Division T
s - _9_ -
. .y .
RSN S
! " - o . l . /4_’____:—-
:'_ - " . X ¥
*ﬁ' . * ! wr "
in, } . l H -
i At
v LR
R - w * - T4 wx B 5
X .?.Q. P #

-

%

o



A} \ SCOFE

GENERAL AIM -

Te further evaluate the oral inactivated vaccine against ETEC diarrhoea 1in
8angladesh with regard to B- and T-cell immune responses and to compare these
responses with those seen after acute watery diarrhoea.

-

SPECIFIC AINS = _ _ = — . , e e .

L) To study systemic and mucosal immune responses in children attsr

immunization with the oral B subunit (B$S),colonmization Tactor antigen

{CFA) ETEC, vaccine (BS-CFA ETEC vaccine) developed in- Sweden. Satety

and capacity to induce antibody secreting cell (ASC) responses 1in

" peripheral blood as well as antlbody responses in serum and 3100l
specimens against the key protectlve antigens will be assessed.

2} fo determine cytokine preduction at the single cell level in bleood and
in small intestinal biopsies taken from adult patients {18~45 vyears)
with watery diarrhcea due to infection with. ETEC or WVibric cholerae Ol
or 0139, as well as from age-matched- volunteers receiving.the oral RS~
CFA ETEC vaccine. This includes studies- of~the involvement of Thl' CiLz,
IFN-gamma) and Th2 (IL4, ILS. [L10) and proinflammatory { TNF-alpha, iFi-
gamma and IL6&) cytokines as well as recepiors fTor these cytokines in
patients and vaccines. It also includes studies of ihe localization in
intestinal ' bicpsies of c¢ells.containing mRNA for selected cytokines .
Inmunchistochemical analyses of intestinal section Trom patients wiin
watery diarrhcea and vaccinated volunteers will also be conducted to |
evaluate the relative contribution of different cell types in the

induction of immunity.

3) To compare immune responses against "homologous and heterologous ETEC
colonization factors (CFs) in different -age-grouns of patients . with

' e Wwatery diarrhoea due to CF-positive ETEC. The responses in patients
will be compared with those induced by the oral BS-CFA ETEC vaccine in
nonprlned Swedes and in Bangladeshi children and adults, respectively.
These studies are undertaken to evaluate whether ETEC CFs are capable of
inducing immune responses against heterologous CFs in immunologically
primed subjects. ' S -

4) To determine prospectively the prevalence of 12 ~‘different CFs (i.e.
CFA/1 and CS1-CS6) that are contained in the BS-CFA ETEC vaccine as well
as newly identified putative colonization factors (PCF 0157, PCF 0166)
and coli surface (CS) antigens (CS7, CSl?) (that are not present .in the’
ETEC vaccine) on ETEC isolated from Bangladeshi K patients with ETEC

diarrhoea. '

SIGNIFICANCE

Acute diarrhceal diseases are a major health problem in developing countries
as well as in travellers venturing to these regions. Infection with ETEC is



the most common cause of diarrhoea among travellers and residents of
developing countries. Since ETEC organisms also are very commen pathogens
encountered in children in the developing countries of the world, children
will benefit most from a vaccine. Recently a prototype ETEC vaccine composed
of a mixture of formalin-killed ETEC strains expressing CFa/l1 and CFA/11 and
containing the B-subunit of cholera toxin has been found to be safe and
immunogenic 1in adult Swedish volunteers. A recent stugdy with & similar
vaccine containing ETEC strains expressing CFA/I, CFA/II and CFa/I¥ antigens
and recombinantly produced cholera B-subunit (rBS) has been found to be safe
and 1lmmunogenic 1n adult Bangladeshi volunteers. Studies have also been
carried out in the Uniteg States, Egypt and lsrael. Since children in ihe 1-5
years range willl benefit most from an effective vaccine in the future the
safeiy and i1mmunogeniciiy of the vaccine, needs to be tested in the
paediatric age group particularly in older children and if found to be safe
and immuncgenic, subseguently in younger children. A phase II1 study has been
initiated in Cairc where children (age é-12 years) have been immunized with 2
goses of the vaccine (Savarino and Svennerholm, unpublished data). The dosing
appears to be well tolerated by the children tested so far.

Altihough studies have shown that in Bangladesti, CFa/1, CFa/ll and CFa/ly are
the most common colonization Tactors expressed on £TEC strains iscoiated Trom
diarrhoeal patients, presence of other CF antigens and putative colionization
factors (PCFs) have not been investigated previcusly. A sysiematic study is,
therefore, necessary to understand tne relative comtributlon 1o FTEC diarrhoes
from other adhesion antigens. Since 1mmune response 1o Lhe CF antigens are
important for proteciion, this information is very important for tne design of
a vaccine that will be effective in developing countries swuch as Bangladesn
and elsewhere.

The investigation of the immune response in patients, bothk aculis and
cnildren, teo CF antigens olner ihan 1rose Present on LNe 1NTecTing STrain 1s
alse important and will help in understanding whether a vaccine will be apie
to provide protection te ETEC expressing cross-reactive or heterologous oF .

such 1nfeormatlicn will also help in wunderstianding wneiner naturel cT1eo
infTeciion may prelect  againsl supRseguent intTeciion wiilh ETi(e with
neterologous CFs. T

Acute waterv diarrhoea (caused py . choleras and ETEC) results 1n B cell
responses 1o specific antigens present on the surface of 1ihe pacterial
pathogen (LPS, CFs, other adhesicon antigens, as well as enleroloxii:. Tiees
antinody responses sre regulated Dy CyLOKines as well as 1 lymprnocyies anc

other cells of tne lymphold system. Although information 1= available on the
F cell responses in periphneral blood and on the iocal antibody response in the
Aut, not much 1s known about the cyiokine profile amd group of cytokines
(Th1/7h2} involved 1In the palhogenssis and immunity in patients with
moninvesive acute watery diarrneea.  Since the gut-associated immune response
¢ of importance in dilerrncea, & study of the local cylokine productlion in tne
gut will helip 1n undersitanding the mechanism of the 1mmune response 1n
disease. A comparison of the local cytokine profile with the cytokine protfile
1n blood will also be carried out.

(4
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RATIONALE .

Enterotoxigenic E&scherichia coll are & Common cause of acute watery diarvhcea
in infants in countries-of the developing world leading to growth retardation
and death in the pagsdiatric age group. A vaccine 1s, therefore, needsq.
Since recent studies have shown that in a phase [ study, an oral ETEC vaccine
is safe and immunogenic in adult volunteers in Sweden and Bangladesn. 1t i3
important that® the vaccine also is tested in children in Bangladesh. in
addition. studies need to be carried out in children with ETEC diarrhoea wnicn
will help in comparing the immune response generated after nq:uralﬂdisgase
with that stimulatedrby-oral-immunization."ﬂore‘informationrié"aiéo needed on

the immune response in natural disease to CF. antigens, on the, CF antigens

>

which dre expressed on ETEC which dause.dehydrating diarrhosa, anc on ine =2 .

—

and T cell responses, including cytokine respeonses, in ETEC vaccinees as wel:

as in patients. Such information will be helpful in a better upderstanding
of the immune response,ETEC diarrhoea and whether the response generaied OV
immunization is adequate and appropriate. Also ‘comparison of the responses 1in
patients with acute watery diarrhoea caused, by ETEC and V. croierae will
senerate useful information on the immune mechanisms. ‘ '

. : ‘ . . L

“
Y h - . . '

BACKGROUND ‘ _ - T
. ot . . . -t -, ___'_ “ a1 . . _:'c
;ﬂwq}ef& toxin (CT) and heat-labile toxin (LT)/heat stable toxin (3T) mediates
diarrheoeas result in fluid secretion without any apparent gross histopathology
of the gut by light microscopy, However, ultrastructural studies (Agakurs
@t ai., 1974) have- shown significant abnormalities im the villus and .crygt
enterccytes and the lamina prepria. . These include infiltration of surface
epithelium and lamina propria Dy neutrophils and degranuiatloh of mast cells
and eocsinophil (Mathan ef ai., 19935). Both F. cholsraes and ETEC ar
“noninvasive enteropathcgens which colonize the small intestine Dy, means ©
‘fimbrial struciures (CFas for ETEC and TCP, as well as possibly ihe putative
adhesin, HMSHA for_ V. choleras.01/0139). In these diseases, antibodies present
on the mucosal surfaces of the gut - ¢an protect against_subsequent-inféciicn
(Svennerholm, et 4., 1984; Holmgren and Lycke, 198e). Protective immunity i
+hese diseases is dependent on the gtimuiaticn.or the mucesal  immune systen
.and gereration of secretory Igh antibodies in the gut associated, lymphoic
.tissue (GALT).¢ Corsiderable "informdtion is ‘available on the antibocy
responsas to-specific antigens in natural diseaseé_and afterfadministraticn
of oral vaccinesiin adults. o , -
g . . . ¥ ' ’ - : -
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Recently, information®on-the lymphocytes involved in the immune i.response has

also emerged. Cholera. and ETEC diarrhosas result. in. specific, antiboay-
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secreting cell {ASC) responses which are: detected in peripheral bleood as. well

as in.small intestinral biopsies. A -¢ise.in the levels of lipopolysaccharide-

(LPS) and CT-specific ASCs isolated from blood can be seen around 7 days atfer -

.onset of cholera (Gadri #f ai., 1994, 1995.%panuscript in preparation). A
. . ‘

o
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similar increase in CFA- and toxin-specific ASC rasponses are seen in patients’ X
L At

.with ETEC diarrhoea (Qadri ef al.,- manuscript in‘preparatioﬁ).g_Similik;y,
antigen CT-specific antibody sgﬁreting-cellfresponsés are cbserved in
peripheral blood after .oral immunization xhitﬁk.inactivgted- ETEC (Wehneras
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et al., 1992, 1994). or cholera vaccines (Czerkinsky et al., 1991; Quiding
et al., 1991; Jertborn et al., 1996) The peripheral blood 8 cell responses
are believed to be derived from the GALT, which after circulating in the
blood, home-back to the mucosa for antlbody secretion (Czerkinsky et &l.,
1987). Therefore, these cells appear to be good markers of the immune
response of the GALT to ;ucqlly nresented antigens.. Determination of specific
B cell responses~in peripheral blood has been found to be a reliable proxy
measure of the nmucosal immunogenicity in natural disease and 1o enteric
vaccines. VYery recently a strong correlation between 1lgA ASC responses 1n
peripheral blood and specific IgA antibody response in intestinal lavage after
oral immunization with ETEC vaccine was observed {Bhren et al., manuscript in
oreparation). The migratory behaviour of the mucosal lymphocytes appears 1o
pe uJnder regulation by homing receptors and adhesion nmnolecules present on
lymphocvtes and ligands present on high endothelial venules which direct the
iymphocviés back to the gut (Yednock and Rosen, 198%: Butcher, 1994;
Crerkinsky and Holmgren, 1994). B cell function is dependent on T cells wnich
control its proliferation and differentiation and 1s, therefore, dependent on
signalling by cytokimes. Intestinal T cells also display migratory properties
1n Aumans and oral ETEC vaccinmation induces appearance of T cells in blood
(wenneras i &4., 1994). Thus, both B cells and 1 cells induced by oral
immunization has been shown 1o migrate to the peripheral biocod before homing
mack to mucosal surfaces including the lamina propria of the gut. Girect
=vidence of cellular immune responses 1ozally in the intestinal mucosa 1s Now
z:s0 emerging fusing intestinal lymphocytes 1solated from cucdenal bDilopsy
specimens... . Immunization with oral cholera vaccine resulted in a strong
specific antibody=-secreting cell resporse 1n the gut 1n the 1nAtestinal nucosa
which was of a higher magnitude than that seen in blood (Quiding e€f &i.
1991). 8imilarly, after cral immunization with ETEC vacclne (Wenneras €% &..,
manuscript in preparation) or atter natural disease i(Wenneras i &l., 1995,
Tooozarint in oreparstion) larges numbers of CFp- amed CT-specafic antibody-
secreting c¢ells were seen in the gut. Recently, it was Tound that patients
with . cholerge 01 and ©1L3% inTectiions (Qadri #¢{ &/., manuscript in
srenaration) mounted nigh incregses of LRS- and CT-specific ASC response in

2

‘

aut .

Twpsli rEsponses

~

T-cell response has slse been cbserved to the oral inactivaied vaccines
fQuiding =t ai., 1991; wWenneras et al., 1994). Thus, immunization with the
FCTE-CFA ETEC vaccine was shown to result in IFN-gamma responses 1n peripneral
miood {Wenneras ef al., 19%94) although :increases in levels of 1L2 were not
ocbserved. Quiding e &/. (1991) nave found higher increases in numbers of
IFN-gamma secreiing cells in the intestine than 1n peripheral blood after oral
cholera vaccination. Increases of [FN-gamma nave also been seen in saponin
sxiracte of duodenal biopsies in patients with ETEC diarrnogza or afier orzal
immunization with the _ETEC wvaccirne (Wenneras £t &i., 1994, manus¢ripi in
preparation’.
7

immune responses tc bacierial aniigens are generally aependent on T cell (CD4
T helper cell) recognition of antigen in assoclation with antlgen presenting
cellstof the body. These T cells functlonﬁby producing a variely of cytokKines
which' cause activation and differentiatidén of other immune cells Antibody
responses are areatly depepdent.on T helper cells for generation of memory B

i
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cells and the induction of different isotypes and subclasses of antibodies. -
‘ - The T helper cells can be divided into two populations of CO4 T cells, Thl ang -
Th2, distinguished by the type of cytokines produced (Cherwinski e ai.. "1987;
Mosmann and Coffman, 198%9). Thl cells produce. IFN-gamma and IL2 which faveur
either . cell-mediated and inflammatory immunity and Th2 lymphocytes which
produce IL4, IL5, IL6,IL9, IL1C and IL13, favour antibody-mediated humoral

immunity (Mosmann, 1994). The Thl cytokines can alsc® have some anticeay
promoting effects. CD4 T lymphocytes play a role in host defence against CT-
induced diarrhoea due to V. cholerae Ol (HOrnauist e¢f al., 1991). ine

involvement of IL4-dependent TH2 type of response in oral immunization-withCT
as nuccsal adJuvant has_also been suggested’ in studles involying-lid-deficient’
mice (vVajdy et al.. 1995). These mice failed to show antlgen~spec1rlc T cell
responses demonstrating that I[L4 and the Th2 cell type are réguirsg, for °
induction of the gut mucosal immune response. The indlction by €T of a‘Thz
type of response.in paver’s patches is also suggested by other stuales

(Dertzbaugh et al., *1991; Ramarathinam et 51., 1991). However, studles in
mice have suggested that CT- induces botih. a Thi and Th2. type - of cyiokine
~ secretion’ (Horn1qu1st 1993). There is also evidence to suggest that ihe B

subunits - of LT induce ILLZ MRNA expre531on at mucosal sites {Bost and
Clements, 1995).  1ILlZ, a newly .discoverad cytokine has-: been shown to 1ncrease
[FN-gamma’ productlon by - Thl lymphocytes and diminish development or Th2
lymphocytes. Only llmlted 1nrormatlon ls avallable on the Th1~ or Th2 pattern

of uytOFlFES or- oﬁwoxher cytoklhes that are 1nduced in acqte watery diarrncea

v caused by Lﬁ cholerae or ETEC in patients.. - Since. both ETEC and F. cnofﬂrae
. . ara, nonlnva31ve diseases of the gastr01ntesilnai tract and result in antwqen—
) - specific local and systemic antibody responses, it, ig" expected that a Th2 type
of ressponse wlll be induced. xgnlthough ‘avdilable data in experimental anmimals
¥ suaaest “this may be true there are .also ‘reports that a Thl type of. respcnse

‘may be 1nvolved by the 1ncreases seen 1n vaccinees (Quiding ef al., 199%L;:

Wenneras et al.] 1994) of IFN- gamma {a Thl cytoklne) It is, therefore Jof
interast to'study the cytokine profiles of both the Thl and. ThZ -types of T .
‘1 helper cells: An “overall 1nvestlgatlon of - thesea-cytoklne prorlles DOtn

“locally im- the - duodenal mucosa’ and inithe perlpneral biood OT patleﬂtsgln an -
endemic area L will. help in understandlng -the. regulatlon and control of “the
immune responses * Using dlfferent technigues for analyzing the, QYuOk¢n&
. ‘profile will compliément and help’ in better unravellng the flndlngs in
* A different immune compartments (mucosal and systemlc) of the .body.< Knowledge
of the cytoklne profile in natural dlseasexand a- comparlson with cytoklne
t ragponses after oral vaccination will also 1ncrease the knowledge of the oral 2
LI imactivated cholera® and ETEC vaccine.. In~ thlS respect 1t will be useful ' to
‘“ compare the responses in patients rand, vacc1nees Wthls study wlth
>correspond1ng responses 1nfadu1t volunteers “orally 1mmun12ed'w1th two doses of
- Athe bivalent™ (01/01397 ‘or morovalernt (Ol) BS*hwhole cell cholera” vacc1nes
i (Protocol No 94-019). Blood, -feces and- duodenal b1@p51es are being collec eag
v in this on901ng«etudy.,The stored PBMC, duodenal blOpSles fecal .extracts| and :

plasma w111 be alsoc used for comparlsons.u AN . L
t n& ) ?1‘ ty W & .
¢ . u‘-c - L : . : ‘ :
. g AR *? ST A
) Immuwe reﬂxwme 1n chzld?en i L " e *
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So~far, most studles'of mucosal 1mmune responses 10 watery dlarrhoea and to
* oral vacc1nes?have.been conducted in adults. Thls is partly due 16 the fact %
- that “methods available to assess intestinal 1mmune responses have been less

Pl
e,
BRI SU1tab1e for use in children. Thu3'*1ntest1nal lavages are tlme Consuming and
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require consumption of large volumes“of fluid although conductzon of
intestinal lavages - in children- hasﬁbeen reported (Hodges et al., 1995).
Studies of antibody secreting cell™(ASC) responses in children require large
volumes of blood and invasive methods like collection of intestinal biopsies
are less suitable for children. Recently, however, the methodology for
determination of ASCs in peripheral blood has been-optimized,, requiring less
volumes of blood (down to 5° ml) and methods to assess intestinal immune
responses to watery diarrhoea pathogens and vaccines in faecal extractis have
been developed (Rhren et al., manuscript in preparation). Since ETEC disease
is predominantly a problem in children in endemic countries , studies of new
ETEC vaccines should be focused on their usefulness in young children.
against this background, studies of the safety and muccsal immunogenicity of
the oral BS-CFA ETEC vaccines should include a comparison of immune responses
in dlfferent age groups in an endemic area, e.g. in Bangladesh.

SUMMARY OF RESULTS OBTAINED SO FAR (1993-1995)
1
Tmmune responses In adult cholera and £TEC patients and vaccinees
Tmmune reaobnses to oral inactivated ETEC vacclne and after ETEC diarrhoea in
Rarngladesh -

a2
An oral ETEC vaccine containing  rBS (rCTB) and a mixture of formalinigilled
ETEC stralns expressing CFA/l, CFA/Il and CFA/lV has been tesied for safety
and immunogenicity in 27 adult volunteers (Gadri et al., manuscript in
preparation). None of the vaccinees suffered any major side-effects and
reported only mild symptoms. The majority of the vaccinees responded with
CFA- and CTB-specific antibody secreting cdells in peripheral bloocd and gut
{wenneras ¢ &d., 199637 The magnitude of the CTE-specitic response uwas
higher than the CFA-specific response. The response in the IgA isolype was
higher for both CFas and CTB closely followed by the response 1in the g6

isotype.
The vaccinees showed a significant CFA/l-specific response in plasma which was
of the lgA isotype and showed a poor response 1n the 1gG6 1isotvpe.
Significant responses both in IgA isotype and 1gG to CTB were seen after

vaccination.

Twenty adult patients with acute watery diérrhoea due to CFa/Il-, CFA/LI- or
CFAflV-positive ETEC strains have been studied, samples were collected early
in the infection (day 3) and about & days later {day 9). Patients showed an
ASC response to shomologous CFA and CTB which was mainly of. the ‘]gh isotype,

“although responses of the IgG and IgH isotypes were also observed. Compared

t¢ healihy controls, the patlents showed 1increased CFA- and CTB-specific ASC
responses as early as 3 days afier onset of diarrhoea. The patienis showed
ASC responses of the lga isotype to homologous CFa antigens and also responded
with CFA-specific plasma antibody responses of both the .lgh and IgG isotypes.
Altnough both vaccinees and patients responded with CFa-specific responses,the
magnitude of the response in peripheral blood was higner in patlents than in
the vaccinees. S

-'.’

A maJorlty of the patlents and vacc1nees responded.significantly with CFA- and.
CTE-specific antibody secretlng cells 1solated from diodenal biopsies as well

LY




as in saponin extracis of intestinal tissue. Trnie. magnituds OT L& HOL
response in the gut were comparable in the two study groups. _IgA -was -the most
prevalent isotype although IgH ‘and I[gG responses were also séen. ETEC-

specific antibodies could alsoc be detected in intestinal lavage and faeces of -

both ETEC vaccinees and patients.
i

Saponin extracts of ducdenal punch biopsies (2 pieces) were used in -2 novel
approach to test for the local iFN-gamma and [L10 production. A modest
increase 1in the levels of I[FN-gamma could be seen in the intestinal bilopsies

of the vaccinees but not of IL1O. These results suggest that qsipg_y@gxﬂamall,

amount.of-biOpsieg_352_99),mcytokine“production—andfahtibcay:rééponses can be
. monitofed in the gut (Wenneras &t ai., 1994, manuscript in preparation}. ”

Inmune response in patients with cholera due to V. cholerae OI and 0159 -

Vibrio cholerase 0139 is now considered to be a second organism (WHO, 1993)
together with ¥. cholerae 0Ql,. capable of causing epidemics of sevare
dehydrating cholera. Since V. cholerae 0139 is a newly recognized pathegen
which is capable of causing severe disease, a investigation comparing the
immune responses in patients infected with this pathogen and -in patients with
v. chelerae 01 infection was undertaken. V. cholerae 0139 and .0l both produce
€T and share many virulence -characteristics ‘but 'differ in the. LPS antigen

(Hisatsune, 1993). in addifion, ¥. chblérae 0139 possesses a loose
polysaccharide capsule (Waldor ef al.. 1994:; Weintraub eif al., 1994 ) » that,
makes bacteria resistant to host defence immune mechanisms. Since. the

epidemics of cholera due to V. cholerse 0139 (albert et al., -1993; Ramaaurthy
et al., 1993) mainly affect adults, it was suggested that.people in endemic
areas of cholera due 1o ¥, cholerae Ol were not protected ana ralsed itne
guestion whether V. cholerae Ol° infection or the vaccines currently available
may not protect against V. cholerae Ql39. The aim was, therefore, to compare
the immune response in the two groups of patients to obtain information which
has been useful in designing a new cholera vaccine that may protect against
both F. cholerae OL and O139. Below is a summary of results obtained so far:

vibrioeical antibedy response:  The standard vibriocidal assay for i croleras
01 was modified when K. cholerae 0139 was used as target organism (Gadri
et al., 1995) and tested with sera from patients. Patients (n=33) with
cholera caused by V. chiolerae 0139 showed hnighly significant differences in
vibriocidal antibedy activity' from the acute stage t¢ the convalescent stage
of infection and showed an 18-fold increase in response by day 7 of onset of
disease. However, the response was only to the hemologous 0139 serogroup with
no response to K. cholerae 01. Patlents with ¥. cAolerae QL infection (n=18)
similarly showed vibriccidal activity to F. cholerae Ol organisms only and no
heterologous response. . The serogroup-specific response 1in the patient
supported that an oral vaccine contalning both K. cholerae 01/013% components
is needed to protect against both types of cholera. '

8 cell responses to cholera antigens: The Kinetics of the immune response 1o

different cholera antigens was studied in V. cholerae 0Ol (n=31) and

¥. cholerae 0139 (nz23) patients (Qadri et al., 1995, manuscript submitted).

V. cholerae OL39 patients showed a peak ASC response to homologous LPS around

7 days after onset of cholera which was of the Iga and IgM isotypes, and a

much lower 1gG response. V. cholerae Ol patients similarly responded with Ol
ra .

8
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LPS-specific lgA, and IgM-ASCs, and much lower 1gG-ASCs. NO response was seen
to 0139 LPS. Both groups of patients responded with CT-specific I1gG and IgA-
ASCs of comparable magnitudes in the two patient groups.

i
V. choleras 01 patients showed a CT-specific IgA response in plasma which

showed a peak increase by day 7 of onset of illness. A higher increase in CT-
specific IgG response was seen which peaked by day 22 of onset of ctolera.
0139 patients showed & similar response to CIT but with peak increases by day

11 in the IlgA, and 1gG isotype. .

The role of a putative adhesin, MSHA, in cholera was also studied by analyzing
local and systemic immune response to this antigen in natural disease.
Experiments in animal medels have suggested that MSHA 1s immunogenic and

‘protective (Jonson et &l., 1991; Osek ef al., 19%92;}. Host ¥, croleras OL

petients (n=21) responded with MSHA-specific ASCs, -mainly in Igk but also 1in
Igh, with littie contribution in the JgG 1sotype. MSHA-ASC response couid be
studied in only Tew patients with . cholierae 013% infection since the
incidence of cholera due to V. choleras 0119 had decreased greatly over tins
when tihe assayv had been optimized.

patients with K. cheferae 01 infection (n=28; showed signiticantily increased
MSHe-specific lga and Igé responses in most insiances. fnalysis ot plasns
samoies collected FTrom V. cncierge 0139 patients (n=23) Tor #iSHa-specific
response revealed statisiically significant 1increases in lga as well as !gG
isotvpes. These results were comparaole to ithose seen 4n K. oroderae Ol
patients. fhe gqut antibody response 1 also being studied using Tfaecal
axtracts and both V. oholerae 01 and 0139 patients responded with MSHA-
specific lgn antibodies. These results thus suggest that HMSHAR 1s an
immunogenic component which elicits both mucosal and systemic immune responses

1n patients.

A study of the CT-specific 1gG subclass, specific respeonse in plasma snowed
tmat in both I chclderas 0L (n=1Z) and V. choleras Q139 (n=li catients, 1ns
nattern of distribution at the acule stage wWas 16l 192> 1gG3=1gGs  wnich
changed to 1gG:>1aG2:1gG4r19G62 at convalescence confirming results ootained
earlier in . choleras Ol patients (Jertborn €@ &l.. i98&), The CT-specitic
supclass distribution of the I1gA isotype in plasma cdiffered from ihat seen in
faecal extracts. The plasma IgA response was restricied Lo tne 1ghl and the
fzoc2l antibodies to both Ighl ano lghr? antibodies.

Lroliferation anc stinvlazion of HRO From perzpheral 1o

1n order to understand whether cnolera induces antigen-specific 1 cell
reepconses 1n oleood. lymphocyte nroliferation assaye and stimuiation of MNC
*eam peripheral blood have peen carried out. Preiiminaiy resulils show thal
10 and MSHA induced very poor proliferative responses in PBMC ontalnea from
patilents at the acute (day 2) or convalescent stages (day , day 11) of
antection. However., tThe proliferative response 10 phytohaemaggluiinin was
miar and chowed significant increase by day 11 of onset of 1llness as compared

12 1NE acute siage.

[pR e

The cytokimes ILé6, IL10 and 1L4 were assayed 1n culture supernaianis o7 MNC
stimulated with LPS (both ¢l and 013$) and M3HA.  Only M3Hs induced increased

,
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levels of IL6 and IL10 which were from 2- to. 10-fold higher than that seen in
calls cultured im the absence of the antigen.—. Increases-in-levels-of IL4 ware
also se=n. These preliminary data suggest an involvement of a Th2 .typs 2
cytokine pattern in F.. cholsrze Q1/013%~induced acute watery diarrhoea. T
contribution of the Thl type of cytokines also needs to be studied.

D
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STUDIES PLANNED . 3 P
-“ - _- . ., < - - )
Peterpination of A2 sareiy ang Iamunogeniciiy ot Lhe -- -~
| ETEC vaccine . in Bangladeshi-chiidren” T - -

. .

‘Hitherte, numerous studies have odeen undertaken on the satfsty and auccsd.
immunogenicity of BS-WC ETEC vaccine in adults in different countries { Sweden,

the United States, Bangladesh, Egypt and Israel). all these studies have
shown that the vaccine is safe and gives rise to significant mucosal 1lmmuns
responsest in a majority of the voluntears. Recently, 3tudiss have Laen

initiated in Cairo, Egypt (Clemens e&f al., personal communication; t
determine the safety and the immuncgenicity of the vaccine alsc in’ youn
children. . Within the frame,of this proposal, we plan to conduct similar_type
of studies of the ETEC vaccine 'also in-Bangladashi children who orcbably hav
bean differently primed with ETEC. initiaily, children in the age groups -1
years will be given two<doses¥of the vaccine two weeks apart and.safety.. an
mucosdl immunity, assessed as ASC. responsgs 1n peripheral blood as weill &
specific antibedy responses in Faeczl extracts will be determined on spgcimen
collected immediately before and 7 to 9 days after the Tirst and the seconc
iamunization. Provided that these siudies confirm that the vaccine is. sate
and qive rise to significant ASC responses. the vaccine' will be further

-
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‘studied 1in younger age groups (children below § years). Groups et zZ0

children. in each will be immunized. Twenty children will be included as &
placsbe group for studying the safety aspectr . The-older children (3-10 years:
will receive Tull doses (the same as given to adults) cf tHe vaccine, whareas
young childran below.5 years will receive half doses (provided that ongoing
studies in adults in Sweden and in children™in €gypt confirm that dechéasad
,vaccine dosas provide significant immune responses in A najority of the
vaccinees ). However this will be carried out in & saparate study. ' ‘
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Cyitokine 4S54y . ‘ R -
™ -

S . . ’ s W s . ,
Oral immunization or natural infection with V. c¢hoisrae Ol or ETEC organisms
are known to result in 8 cell responses. However, antibody responses are

regulated by T lymphocytes, othei “¢ells of the lymphoid system and by

cytokines and only limiteq;information is available on the pattern oT
cytokines released in patierts with acute watery diarrhoea or 1in vaccinees.

The cytokine profiles of both the Thl and Th2 types of T helper cells, as well.

as the contribution of the proinflammatory”cytokines .1ILé and [NFa will be
studied.+ Aan overall investigation-.of these cytokines both locally in sthe
duodenal mucesa and in -the peripheral blood of patients and?vaccinees ‘will

.help in understanding the regulation and control of the immune responses. For
this purposes, adults with ETEC diarrhoea and’With cholera, will be studied -to

4 look” at thes cytokine responses in the ‘gut using immunohistochemical
procedures. In additién, 20 ETEC sjvaccinees will be studiéa'for comparison of
responses between vaccinees and patients. .. The cytokine-specific mRNA iD
i - . * &
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peripheral blood mononuclear ce1ls will be studied by using reverse
transcriptase-PCR technique. Cytokines and receptors will be studied in
plasma and stool using ELISA. In children (both patients and vaccinees),

plasma and stool will be analyzed for cytokine responses using similar
procedures as those used for adults. In addition, cytokine responses will be
studied in culture supernatanis obtained from PBHC stimulated with specific

antigens.
F ]
5
Specificity of Immune responses against ETEC CFAs

o

L]

In studies in experimental animals and bhuman volunteers. it has been Tound
that ETEC CFes only give rise to immune responses against the homologous but
not heterologous CFAs (Bhren ef al., 1985; Svennerholm ¢ al., 1988, 1990;
Leyine =¢ al., 1990). However, it has recently been shown that symptomatic
infection- with CFA/I-positive ETEC in adult Bangladeshi patients 1induced
significant immune responses not only against CFA/I but also against several
other ETEC CFs, e.g. £S4, PCFOl66, CSi7, CS1 and CS2Z, whereas North American
volunteers challenged with CFA/l-positive ETEC only developed significant
immune responses against the homologous fimbriae (Rudin ef al1., 1996,
manuscript in preparation). Based on results from animal studies that ETEC
CFs with related amino acid sequences (e.a. CFR/1 and CS4) can prime and boost
immune responses against each other (Rudin, 1994, it 1s likely that subjects
living in ETEC endemic areas whc are probably subjected to repeated priming
with FTEC expressing different- CFs may develop immune responses not only
against the homologous CFs of the infecting strain or against the CFs
expressed by an oral ETEC vaccine, but also against other, related CFs.

To evaluate this hypothesis, we plan 1o compare immune responses against
gifferent CFs in Bangladesni i1nfants and aduiis wno develop diarrhoea dus 1o
infection with CF-positive £TEC strains. Immune responses against different
CFs in Swedes and Bangladeshi volunteers of different age-group recelving ihe
oral BS-CFR-ETEC vaccine will also be assessed. This includes a comparison of
immune responses against the homologous CFs, 1.e. the one expressed by the
infecting strain or by those expressed by the ETEC vaccine, 1.e. LFR/1 ano
©S1-C85, as well as to a number of hetercologous CFs. By these studies we hope
1o evaliuate whether vaccination with strains expressing a relatively limited
number of .CFs in endemic areas will provide immunity also agailnst & number of
different CFs not included in the vaccine. For this purpose, 20 children and
20 adults with ETEC diarrhoea will be enrcolled. Blood and faecal specimens
will be collected after diagnosis of 1nfect10n {day 3) as weli as 7 and 21
days of onset of i1llness. ¥
y

Oetermination of CFs on ETEC Isolaied Trom Sanglaceshi paliernis

In previous studies at ICDDR,E, the relative distribution of CFA/1l and CFa/Il
on ETEC isolated from patients with watery diarrhoea has been determined
{Gothefors et al., 1984). 1n subsequent studies the relstive distribution of
CFa/1 and the different subcomponents of CFA/ID and CFA/IV was evaluated on
LT-producing ETEC.strains. These studies have shown that CFa/1, CFA/I1 and
CFA/IV are presentd in relatively high frequencies on ETEC 1isolated from
patients with moderate to severe ETEC disease 1in Bangladesh. However, no
systematic evaluatlon of the prevalence of the dlfferent CFs and & number of
%L
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_recently identified "new” £. coli CFs (e:g. PCFOL59, PCFOLé6. €87, €S17) and
CFA/III on ETEC isolated from cases with different é&élinicsl severitiy has been
conducted. Withim the frame of these studies we plan to conduct such a study
prospectively on ETEC strains isolated from a routine 2% surveillancs
sampling (Stoll et al. 1982) of all diarrheeal patients seen at Clinical
Research and Service Centre collected at ICDDR,B. As part of the surveillance
relevant clinical information is routinely collected. These samples
represent specimens collected from patients and will allow prospective
analyses of enterotoxin and CF profiles during, e.g. a full year. For this

purpose, about 2000 faecal specimens collected from the surveillance-system—

 will- be cultured om CFA &gar nedium for isolation of ETEC strains- ( Evans ez

al. 1977). Enterotoxin production by ETEC will be determined by ELISAs
(Svennerholm et al.,1986, Svennerholm and Holmgren 1978) or by specific UONp
probes _(Albert et al., 1995). £ coli colonies will -be analyzed for L3

different &£. coli CFs by means of quick dot-blot tests, using specific
monoclonal antibodies developed at the Department of Medical Microbiolegy, and
immunology, Goteborg University as described previously {Lopez-Vidal &i ai..
1988, 1990: Viboud ef al., 1993). :

HE THODOLOGY . -

™ ' o

Patients- Both children  and adults will be enrolled.irn.. these -studigs.
Adult patients with CFA-positive ETEC or ¥. chelerae 0L and 0139 infegtive
cases will be enrolled. The microbiological confirmation of ¥ .cholerde in
stools obtained from patients is possible around day 2 of onset of disease
whereas for ETEC it is around day 3 of onset. Blood .and faecal samples from
patients will be collected at the acute stage (day 2 or 3 days of onset) and
at convalescence (about 7 days and 21 days of onset). Oucdenal bicpsies will
be collected only from adults at onset and either at 7 days (10 patients) or
21 days (10 patients) of onset. This. will help in comparing the immune
response early in convaléscence (day 7) and about 3 weeks later (late

convalescence} when the pathological changes may have reverted to- those ‘seen:

-
P

in the preimmune stage. Comparison of these changes with those sesn in
"healthy centrols (Day 0, pre—immune samples from vaccinees) will help- better
understand the alterations that take place in the disease and recovery.
vaccinees: Beforé entering into the study, all subjects will be carefully
examined by a physician. Where necessary, laboratory tesis will be carried
Qut. Presence of any one of the following will cause exclusion from the
- study: (a) hypertension, (b) heart disease, (¢) epilepsy, (d) glaucoma, (e)
chronic renal disease, (f) pregnancy (in case of women), (g) acute diarrhoea
requiring hospitalization during the last 2-3 months, and (h) any other
complications. ' ‘

Aage-matched adult Bangladeshi volunteers (both adults [n=20] and children
[n=20] will be gilven two' doses of the oral ETEC vaccine 2 weeks apart and
specimens collected before immunization om day 0 and '7 days after the first
dose and/or on 7 days after the second dose. Blood and fecal samples from
vaccinees will be collected before immunization (day 0) and 7 days after the
first dose and 7 days after the second dose. Duodenal biopsies will be

collected at day 0 and either at 7 days after the first dose (10 vaccinees) or

7 days after the second dosé (10 vacginees), {Flow chart A). From children
who! will be vaccinated, blood will be collected prior to immunization (day Q)

”
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dose (day 21) (Flow chart B).

angd 7 days after the first dose {day 7) as well as 7 daQs after the second

The following investigations will be carried out:

Bactericologv: Stools from patients will be cultured to 1sclate V. cholerae
01, V. cholerae 0139 and CFA ETEC strains, as well as other enteric co-
pathogens according to previously described methods. In additicon, the 2%
systemic surveillance will be used for detecting CFs on ETEC strain that will

be isclated.

Feripheral blood: Blood (10 ml from adults and 5 ml from children; will be
ohtained by venipuncture and centrifuged on Ficoll-Pague for separation of
piasmea and mononuclear cells. Serum specimens will be c¢ollected as well and
stored at -20°C for antibody assays. Cne ml of blood will be c¢ollected in
£0Ta-containing tubes for cytokine assays and Kept at -76°C until used.

For detection of IFN-gamma in plasma and stool, a sandwich ELISA assay will be
used {andersson &t &i., 1989). For the other cytokines and soluble receptors
E115a kKite or reagents available commercialiy will be used (fiom &ndogen,
benzyme, Pharmingen, R and 0 systems) where appropriste. .

Jucoenal Biopsies fcollection of sampie): bunch biopsigs (4-%) will o=
obtained from patients (day  or 3 atter onset [acute] and 7 cays or 21 caye
after onset [early or late convaiescence] and from aduli vaccinees on day C
angd 7 daye after the firsi dose or segond dose of vaccine).  Twoe pleces will
be collected in histocon and immediately frezen in liquid nitrogen to be used
for preparing cryostat sections Tor immunohistochemical and cytokine studies.
In addition. one piece will be ccllected inm 10% neutral buffered formalin for
embedding in paraffin. The rest of the biopsies will be used for extraction
o7 lymphocytes for stutying oyLokine-speclTlc responses &1 ihe single-cell
level psing reverse ELISPOT technique similar tc those that will be used for
blood.

f
/

Hletopaiholooy of ducdensl bropsies:  Histopathology of Tormalin Tixed
paratfin biopsies processed at ICDOR,E will be carried out, and all slides
will be examined by twe pathologists, unaware of the clinical findings {(Ragin
et al., 1994). The paraffin sections will be used for morphological as well as
immunohistolegical analvses (phenoivping of cells, activation markers, homing
FecenLors, 10, ).

Jwmunchistochenistry for detection o©f cytokines and phenolypic
cheracterization of bropsiss: Duodenal biopsles will be processed Tor
netection of cylokines and receptors (ILZ, 1L4, 115, ILé, IL10, TNFa and IFi-
samma ete.) and visualized using the avidin-biotin horseracish peroxidase
srocedure (Fagib ef &7.. 1995%a.d). 1o test For staining specificity, natural

74

oF recomplnant cytoxkines will be used tc biour specific cytokings.

Immunohnistochemistry of cryostat sections will be wsed to analy = phenotypes
oF cellis and activation markers (Raglb &f al., 19947]. Honoclonal antioogies
11 me ueed for detection of antigens specific Tor CO04, CDE, COLle, COL?,
T, 0D23, CD5¢% and MHC class 1] antigens as well as oihers {(Becton-
Gickenson, Dakopatiis). Distinct surface markers on B cell both early
maturation markers (HLE-DR) and/or amore mature B cells and plasma cells

!
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iproposed cell marker. CD28) will be studied.*® The peroxidase-antioeioxicassa
. (PAP) procedure will be used for visualization {Ragib et ai., L994).

Cvtokine detectrion by Iin situ vbridization: The in situ hybridization
technique will be used to study cytokine mRNA expression and lecalizaticon
using synthetic ollgonucleotlde radio-labelled probes (Scandinavian Gene
Synthesis, Xoping, Sweden) usmng procedures cptimized recently by Ragib =7 2..
(1993¢c) for similar studies in patients with shigellosis,

Severse tf&ﬂbc:lﬂraoé_pCR (RT-FPCR): Perlpheral hlocd mononuclear cells will

be used for RT-PCR (1.5 % 10°/ml and 2 0 x lO J/ml) using procedures .descizbea

_recently (Klappworth et &IT, 1995). “Total RNA will be isolated from MNCs
using TRIZOL reagent (Gibco). RT-PCR for analysis of cytokines ®will one
performed following methods of James (1992). PCR primers used will be ithose
used previously (Klappworth e al., 1995). The effect of different pacterial
antigens (CFaAs, MSHA) on the expr9551on of different Thl and Th2 types of
cytokines will also be studied using stinmulated- MNCs.

Haccine: Vaccine is being produced at the Swedish Bacteriological
Laboratories - Vaccin (SBL), Stockholm, Sweden, under conditions allowing
clinical .trials inm humans according to S8wedish and European Pharmacooeﬂa

requlations. The vaccine will be a -liquid" formulation and dlstrlouted 1n

individual ampoules i.e. one vaccine per, ampoule, sufficient for one: vace

dose’. Each dose of vaccine consists of a mixture of 10 formalin-killed ETEC
bacteria expressing CFA/1 and CFA/ID (CsS1, Cs2, CS3) and CEa/lIv (034 C35 - ;nd
Pob) together with one mg of recombinant CTB (ruTu,. The vaccine will“be
mixed with bicarbonate buffer (Samarin, Cederroth A8; Swaden) to counteract

the effect of low pH in the stomach. - B

Data and analysis

Wi

Sstatistical analyses will be carried out using appropriate tests, such as th
Wilcoxon’s rank sum, the Mann-Whitney, the Kruskall-Wallis or other tes sts.
where appreopriate, using the statistical package SigmaStat (Jandel Scienti Fic
Software, San Rafael, CA, USA)

i
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SIGNIFICANCE OF EXPECTED FINDINGS

[t is expected that the study will increase our kKnowledge on the immune
responses generated 1n acute watery diarrhoea in different age groups. The
studies in children, both patients and vaccinees, will also help to evaluate

the effectiveness of the vaccine in the pediairic age group. The knowledge- ot

the 1mmune response to cross-reactive CF antigens in patients 1s necessary tor
" the formulation of an effective vaccine. Identification of the various CFs
that are expressed by ETEC that cause acute watery diarrhoea in Bangladesh
is important in the design of a vaccine with broad protective coverage in

different parts of the world. . s



COLLABORATIYE ARRANGEMENT AND INTERACTION WITH RELATED PROJECTS
AT ICDDR,B’FUNDED BY SAREC

This study is a collaborative one between the International Centre for
Diarrhoeal Olsesses Research, Bangladesh (ICDDR,B) and The Department of
Hedical HMicrobiolcgy and Immunology, University of Goteborg, Sweden. The
lnvestigators from Goteborg, Sweden will interact <losely in the study by
transfering recently adapted technigues of cytokine assays, antigen specific
antibody assays and by supplying immunodiagnostic reagents which will be
needed. Tor the study. Continucus link will be maintained by visits of
scientists to each other’s laboratories. Im addition, there will be
collaboration with scientiste from the Karoliska Institute, Stockholm Sweden.
Recently. Drs. Rubhana Ragib and Dilara lslam have returned to JCDOR,B after
completion of their post-graduate studies at the Karolinska. lnstitute,
Huddinge Hospital. They have been trained and have galned expertise in sens
itive immunoclogical techniques involving B and 7 cell responses in patients
with shigellosis. New techniques will be introduced at 1CDDR,E which will
involve looking at the immune response using tissue secticons of guit biopsies.
IT 1z hgped that with this interaction an in—depth study of tihe immune
response 1in acute watery diarrhoea can be carried out. By sharing equipment
and immunoreagents in parallel studies on the immune response in patients with
shigellosis, we anticipate optimal use of the funds provided by 38REC for ihe
different studies oFf immune responses in diarrnoezl dissases gt ICODDE,E. For

S =

example initially we hope 1o procure a microtome as well as & cryostel witn
these funds, This will enaple us to carry out sensitive immunological studles
in ICDOR.E using tissue seciions. In ithe past samples had to be shipped in
liguzd nitrogen to laboratories abroad for such studies .

LUiSSemINATION OF THE RESEARCH FINDINGS

ie heped thai the information generated from this study will resul

ot the B and T cell responsses In patisnts angd vacoinss

netisr understanding 2
in ecule watery dlarrnoea. [t 1 hoped itnat ihe resulis obtsined will heEln in
i ornioof an optimal  ETEC vaccine for use2 in childiren in develosing



PROTECTION OF HUMAN SUBJECTS ) -

" The following groups:will be studied:

a*

» Age of + \ .
o " - . [ i -~ . R
; No. of {patienis " |« Source or
Subject criteria- subjects| (yrs) - oamplﬂs | v subjects, | . - s
; . £ L R . :
Watery cilarrhoea due 20 18-4% Peripheral blood (L0 .ml} ICBDR. 3
to ¥. cholerze 0139 faeces and ducdenal _ T
: biopsies from 20 .7
, patients
i Diarrhoea dué to 20 18-45 Peripheral bloog (10 ml; ICDDR. B
¥, ohelerae Ol faeces and ducdenal * _ .
{ Inaba/Ogaway : N : * bicpsies Trom. 20 S
) X _ * © patients : : <
S * " . . S S v
T ' o e . . e .
. Jpiarrhcea due to ETEC? 20+ 18~45 Peripheral blood {10 ml). = ICBOR.Z
‘ . ‘. : o taeces and ducdensl.. S .
- . o biopsies From 20 - oy
; . patiznts . - s
t - i A ) " . - N *
- Diarrho=a dus-to ETEC 20 . 5-10 Peripheral blocd (5 ml}) ICDDR, B R
’ : +¥anoog .
+ ] from 20 ) _ .
.. patients = o
3 _ : ) . -
H'\fr._all.lntzeere (of 20 18-45 Peripheral blocd, Yoluntesrs
similar zoclceconomic -~ 20 S5-10 faeces (duodenal « o~ = Banglddeshi- *‘ﬂ‘*
status as patiasnts, = N bicpsies only from . o
non*dlarr1ceai; racelving L adulilts;
iwo doses of ETEC _ . . -,
vaccaﬂes : .o el . - E -
volunteers (from 20 18-45 Peripheral blood (L0 ml) Voluntegers
nonendemic area) : 20 5-10 faeces and ducdenal . {Swedish}
recelving 2 doses of - bigpsies {(only firom '
ETEC vaccines _ adults) .

) ) . v
e s

*From'patients, samples "Will be collected at the acute stage (day 2 or 3 of
onset) and at the convalescent stage (day 7 and 21). . Intestinal biopsies will

be CO}LEC%Ed~LWiC8 once at the acute stage and ‘or half the patients. at 7
+, days and half, 21 days after onset of diarrhoea. _ o 8

- - M

-
= *

VOlunteers nust be wlthout any .history of dlarrhoea for at least 2 - 3
months. They should also have nc history: of illiness (Fever, cold, cough) in _
* thes last one month. Adult volunteers should preferably be people who are not .
working in the ICDDR,B staff. They will be recruited by 1investigators and
technicians involved "in the study after having signed a consent form or 1in

L
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.‘ .
case of chlldren after consent of parent. The Bangladeshi volunteers will be
chosen so that™ they are of the same socioeconomic status as the patients. The
preimmunization specimens from volunteers will be used as healthy centrol -

specimens. , .

w~

The following samples will be obtained each time: ,
i - P .
L IL. - ) ” *
Peripheral&blood N : . : On day of. diagnosis (i.e.
. (for differential leucocyte, d2/d3)" 7 days after onset
Ho, ASC, serum and plasma & of disease 21 days of onset of
antibody, cytckine assays disease L,

(Adults = 10 ml,
Children = 5 ml)

Faeces (5 q) . . s above
Ducadenal- bionsy : On day 7/day 3 and within
{only from adults) days or 21 days after

onset of diseass

pPztient Selection

1s both males and fem ’165 coming to the ICDDR,E Clinicai Resegirch Centre
(CRC) With acute watery disrrhosa of “not more than Z4-h duration will oe

igally enrclled 1In itne study. Samples will be 1aken from the pailenis

] positive for ¥, chicleras 01 (lnabe/Ogawsa) or V. croderas 0139 {which
L ly 2 dave cf onset) and ETEC positive for different CFs (usually
e of onset). Specimens will be collected from the volunteers, as 1n
DUL Prior Lo iMMUNiZaLlon day U, CONLrol sSamsies,; ang .« days aiter

and second immunization. 1n half of the aduit vacoinees, dusgenal

will pe colleciad 7 cays after the Tirst immunization {(day 7) and in
-

dave afier ths second immunizaticn {dav Z1). The wvolumes of blood

[#3}

o
i

J
0]

LOREE N |}
| |
3
o
o+

2

Moot T o D
Foe
Eidl
o3
]
)
T oot [£1]

of biopsies ¢ be obtained will not be harmful for the patients. From
idren only 3 mi <f blood will be collécted. The patients will be
nically evalusted bv a daily physical examination and will have a standard
nourly monitoring of oral temperature, pulse rate and respirstion. Tne
haemoglobin percentage, total and differential leucocyie counis will be
measuredon admission.  The study will not interfere with ths managensent and
treatment of the patients and none of the procedures will be harmful.
Written consent will bz obteined from ths patients and volunteers. 1n case of
children, consent will be obtained from their parents/guardians. Separate
written consent forme for (&) blood and siool, and (b) endoscopy and auodensl
“iODCiES Wwill be cbtained. Patients will be released from the hospital wnen
""" rhoea is conmtrelled and requested o return twice for follow-ups.

>3
O._

[Q !

1i
1y

o
b= l-

The- olinical aspects of the stugy, such a&s patlent and voluntesr enrollment
and managenent, will be carried out by the clinicians as per the scheguie
Tollowed in the Clinicel Research and Ssrvice Centre, (CRSC). I1CDOKR,B.

17



_TIME-FRAME ' B L S

"« _lst six months S e - e
a) ‘Enrollment of children, both patients and volunteers. Collection of ,
samples and carry out some assays immediately (ASC response to antigens- .
b) Inltlatlon of detection of CFs on ETEC stralns u51ng the ICDDR B8, 2% o
i _~*surveillance_stool. specimens., - - oomT T 5
c) Optimization of: procedures for immunchistochemical analy51: of blCDoleS
_ using samples collected {rom cholera vacciness (Protocol 94 Ol?} - ’ .
. ' ‘ﬁ T = . »
d) Y optimization.of techniques for study of cytdkine m-RNA using RT-PCR. The *
method has been-set up' in the Department of Microbiblogy and Immunoiogy p]
; ‘ at the. Unlver81ty of Goteborg and will be establlshed in: the Immunolog/
v Laboratory, ICDDR 8. _ 3 A
. # ] . ] L ’ : ‘f‘fl_, .
* Next 12 months | oo £ T .
oA i T - Tpr
) ay) - Coﬂplebe enrollnent:-of.-patients . and volunteers in the study as well as:‘
“carrying ‘out ELISPOT assays fTor antibody secreting cells. "Start ELISA *
" {Igh, IgG. and IgH isotype) with storec plasma and fecal extracts. ! '
= A A I .
- hfb)_i_Contlnue and complete 1solat10n of CF p051t1ve ETEC strains “from E
) 5urve111anﬁe sampl - - -
c) Carry out 1mmunoh15tochemlcal analysls of blOpSleS )
- % .
d) Complete RT» PCR assays. o . :
T Tt r C - R
Last.lz months o . A
e " . _ ‘ - .
. - 1% H -
Na) &Continue with completion of studies mentioned above. .
N b .
bY) Carry out antigen and cytokine specific ELISAs- with plasma and fecal
o samples. .
¢} »+ Analyse data and write manuscript for dissemination of result. . X -
TASK OF EACH INVESTIGATOR o -
Dr. Firdausi Qadri o, . o o : ’ >
Fe - . a0 " . .
- Setting up of procedures-for cytoklnes RT-PCR, ELISAs etcn

,..
i

Superv1se work in” the laboratory and coordlnate spec1men collectlon from
patlents and volunteers. N ) ' .

- - " P . ~

R “’ﬂnalyze data.

e e e ’ - - vz . )



w

Drs. Christine Wenneras and Anna Helander

- - Collaborative activities in laboratory work by helping set up
techniques, etc. Carry out. volunteers study in Sweden.
3 . 1
Profs. Anm-Mari Svennerholm and Jan Holmgren 7y

- Coordinate study in Bangladesh with that carried out in G&teborg, Sweden
in-terms of supply of specimens, vaccines and reagents.

- Scientific and academic feedback. v
’E‘” "
Dr. ®. 1. Albert - !

L3
: 1

- Sciéntific and academic feedback.

Dr. A.S5.G. Farugue

- Coordinate collecticn of stool specimens frem the 2% systemic
survelllance system. B

- Clinical managemeni O PALIsSNLS.

Or. P.K. Bardhan/N.H. Alam

- VYolunteer enrollment, clinical management, follow up of toxicity
surveillance of vaccine, endoscopy and collection of duodenal biopsies
from patients and volunteers.

Medical Officer

- Assist in patient and volunteer enrolliment and management.

Ors. Rubhana Ragib and Dilara Islam -

- Help set up techniques for processing and sectioning duodenal bigpsies
and immunohistochemical analysis.

Collaborate in exchange of ideas and techniques,

19
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Research Officers (22

- lechnical assistance in the laboratory.'

1 ' ..
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‘Microbiology -~
slide agglutination with specific Habs ds
8lood- Fracgionatign for separat
storage at~*20°C/~?0°€ 33 - required.
N immediately. Freshly jsolated PBMC«to be. used 1n a modified tWo~CoLaul -
£LISPOT assay for antigen specific antibody secraeting cell. assays.

-

Isolation and detection of CFs on ETEC strains using
well as dot blot assays.

Tt

ion. of PBMC. Separation of plaéha and

: S e -
bodies and -Filtration.

Faeces: Collection and extrébtion of faecal thi ’
inhibitors at —707Z.

1

Fractionation and stofrage 1n presence of protease
LB

LY

from bicpsies. .

-

This is a collaborative study ‘between the International Centre for Diarrhesal

Disease Res@arch, Bangladesh (ICDDR;B)“and Departmen

and Immunclogy, University of Goteboird, Sweden. .PA X -
" . »
o — )
. * . . - e U - = . -
- ;fn- " ’ 4 — M- Sy
1 A - r -:«
A
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r; T
. L. . _ _€~
- ' &
. L4
v, # -
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oy - JUNNS PP . s
- s

t of Medical ﬁidﬁobiology

H ” "‘- - - ’e o ., - - *
' ﬁudbenalﬁblaoszes: Extraction of intestinal lymphecytes
Sactions for histological and immunohistochemical analysis.
X8 : oL ‘ . -
. -“t T . . * - .
- ~— . . - . . ]
FACILITIES REQUIRED . o )
I r“&ﬂ ECS - - m ot [ » P - L,.; . . ._‘ T “r
,Enisting Hospital,'iaboratory'andﬁbffice'facilipies;are adé&pa@eff*wew
raquipment;neededwill he orderad. - o _ :
- : £ * - . L ’ ‘h: +
i - o l." . ' L . *
COLLABORATIVE ARRANGEMENTS . L .o kS T o
‘ o

“.. Storage -of. PBHC or - use--in assays.. .- = -
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BUDGET FOR ICDDR,B FOR TWO AND HALF?YEARS (Uss)
[ W } -
& : Jul l tO v o ' 7
f XE H . : - 4 o .
":‘ My ¥ - Dec 31, Y hEEd :
~ .« 21996 TT1997 L, 1998 Total
. - e I
L o ;{? , N - f;' : .:,1
Salary .. T . . 0. 30,000 * 33,000 63,000
Laboratory Technician . K : *
’Laboratory attendant ” . T
Clinician =
Heospital staff ] .
) * L v
Travel 200 2,500 -~ 2,500 5,700
Laboratory reaaesnts T, 400 &, 000 5,850 21,25¢
Hospital suppliss etc.
'S
Interdepartment services Z,200 risle 2.500 7,400
cinzluding petisnts and :
nosplital charges)
Ciher services at ICDDR.,E &, 000 4 8BGO Z,50C LO, 100
Capital exganditure 30,000 1,000 O 321, 00C
(cryvostat)”
Tooal USs$ 44,800 47 G0 ac 150 137,950
".
>
@
A
21
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REVBUDSA.XLS ~

_ |BUDGET PROPOSAL |
PROJECT TITLE- FURTHER EVALUATION QINES IN THE IMMUNE RESPONPONSE IN
ACUTE WATERY DIARRHOEA ‘ ' ?
PROJECT DURATION- 2.5 YEARS STARTING FROM July 1996
PRINCIPAL lNVESTIGATORS FIRDAUSI QADRI {ICDDR,B)
PROF. A-M SVENNERHOLM (GOTEBORG UNUNIVERSITY,
- PROF, JAN HOLMGREN _ SWEDEN) !
LINE ITEM Ist six months |2nd year 3rd year TOTAL USS
LOCAL SALARIES 0 30000 33000 63,000
A B C D=A+B+C
PERSONNEL '
TRAVEL e
LOCAL TRAVEL 200 500{ . 500 1200
INTERNATIONAL 'I'RAVEL 0 2000 2000] 4000
_|Sub-total : 200 2500 2500 5,200
' [SUPPLIES AND MATERIALS ,
Drugs 2 500 500 1000
Hospital supplics 200 200 250 -~ 650
Office supplics 200 200 200 600
Laboratory Supplics
* immuno-reagents etc. - 8,000 2,000 3,000 13,000
culture media. RT-PCR reag. )
cytokine reag. . .
Misc. chemicals' . 600 600 1,200
Tissue culture plastics 500 2000 1000 3500
Microbiology media 500 . 500 300 1300
Sub-total 9,400 6,000 5,850 21,250
OTHER CONTRACTUAL )
SERVICES
Repair.renovation, 100 200 500 - 800
-{Fax.telex phone.clectricity : -
bill, etc. ' 100 500 500 1100
Training, workshop.volunteers 1000 1000 1000 3000
stipend for trainees and '
fellows
Patient food and diet 1000 1000 500 2500
Sub-Total 2200 2700 2500 7400

Page 1
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i 'REVBUDSA XLS

i .
Budget continued B
£ - . _ e -
, B st vear 2nd year 3rd year |TOTAL'USS ) ,
i N e RN A [y e RS ) ey
. : — . IS = "ﬁ'.c;\ TR “ R B 7-—-,):/ - ;,;{{ff'.!f:@ﬁ*&“:::;;
= ' aers: LIRSS
1 .
INTERDEPARTMENTAL
SERVICES
Computer,email, 50 200 200 450
Audio-visual unit 500 500 . 1000
Xerox,Library service 50 100 100 250
Clinical laboratory charges 1000 2000 1000 4000
Hospital charges for patients
and staff clinic charges 2000 2000 500 4500
Sub-Total 3000 4800 2300 10100
CAPITAL EXPENDITURE FE
Cryostat 30,000 1000 0 31000
TOTAL PROJECT COST 44,800 47,000 46,150 137,950
* Budgeted here but additional reagents will be obtained from Goteborg University for study.
**Budgetted here but to be used
for studies carried out bv Drs. Radib and Islam also.
Yhsis &5 7o duslyal foeiiscen
%’v ofw. 7o/ c'/ £ r'-g“\—(‘:‘,‘j'/_
1 Aol At 0T
//_ Al (}u/) L c..ﬂ"/'ffl..(.f .L't's
.. 71&_91. bl.a‘_m -‘/u'.af,r
Loa- //m vy g e /7»' Al
-« i ( 7¢;¢,zc//"'~"d“h"("
57 !a-.jz-vf "9 L= N4 |
Ll € Alsemof 27
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. BUDGET -FOR -LABORATORY SUP

(account in Géteborg)

PLIES TO ICDDR,B
TO BE PURCHASED BY GOTEBORG UNIVERSITY

1/7-31/12 1996 1997 1998
| Us$ Uss$ Us$
Laboratory 5,000 10,000 10,000
reagents
5,000 10,000

TOTAL

GRAND TOTAL:

10,000

~ $25,000



|

BUDGET GOTEBORG UNIVERSITY

1/7-31/12199% 1997 1998
USs$* US$* US$*

Salary
1 laboratory

technician 75%
including LKP 40%
1 researcher, 1
month/year
including LKP 40%

Travel

1 visit (~14 days) for
one of the
researchers to
ICDDR,B - 97 and 98

Laboratory reagents
For analyses of
clinical specimens,
production of MAbs
etc.

Shipment of
reagents, courir mail
etc.

15,000 30,000 30,000

4,600 4,600 4,600

- 3,000 3,000

5,000 15,000 15,000

1,000 2,000 2,000

TOTAL

25,600 54,600 54,600
GRAND TOTAL: $134,800

*Fstimated 1 dotlar = 6,60 SEK



FLOW CHART (A) .
*ADULTS [ ‘
(age-18-45y) '
SAMPLE COLLECTION AND SEQUENCE OF WORK,

s ! 3 : l A I
BLOOD BLOOD BIOPSY FECES'I
(14ml) (1ml) (4-5 PUNCH BIOPSIES ) ! ,
| (EDTA VIALS) : FECAL EXTRACTS
i 4 i | |
PBMC PLASMA 2 PIECES IN | ! !
- . {-T0°C) BUFFERED FORMALIN | CYTOKINE AND
1 1 FOR CYTOKINES FOR MORPHOLOGY AND ] **CYT. REC!
RT-PCR PLASMA AND IMMUNOHISTOLOGY i AND TOTAL SPECIFIC

AND {(-20°C) **CYT. REC. ANTIBODY ASSAYS
REVERSE ANTIBODY '.
ELISPOT ASSAYS { ;

FOR 2 PIECES

CYTOKINES SNAP FROZEN

etc. IN LIQUID

NITROGEN
(1) CYTOKINE & **CYT. REC.
(2) SENSITIVE CELL SURFACE MARKERS

|
1
i
|

i

* SAMPLES FROM ADULT PATIENTS WILL BE COLLECTED AFTER BACTERIOLOGICAL CONFIRMATION OF ILLNESSE (ACUTE STAGE,
Day 2/3 ) AND 7 AND 21 DAYS OF ONSET OF ILLNESS. BLOOD AND FECES WILL BE COLLECTED AT ACUTE STAGE AND AT?7
AND 21 DAYS OF ILLNESS. BIOPSIES WILL BE COLLECTED TWICE, AT ACUTE STAGE AND EITHER AT 7 DAYS OR 21 DAYS OF
ONSET. FOR VOLUNTEERS BLOOD AND FECES WILL BE COLLECTED PRIOR TO IMMUNIZATION ( Day0) AND 7 DAYS AFTER
EACH DOSE OF THE VACCINE. BIOPSIES WILL BE COLLECTED TWICE , AT DAY 0 AND EITHER 7 DAYS AFTER INTAKE OF THE
FIRST DOSE OR 7 DAYS AFTER THE SECOND DOSE. |

** CYTOKINE RECEPTORS RELEVANT TO THE CYTOKINE THAT WILL BE STUDIED. THE DAY 0 SAMPLES FROM VOLUNTEERS WILL
ALSO BE USED AS CONTROL SAMPLES.

i
|
|



!
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FLOW CHART (B)
*SAMPLE COLLECTION AND SEQUENCE OF WORK

( CHILDREN )
(age-5-10y)

PATIENTS AND VACCINEES ,
! ‘. . V.
BLOOD BLOOD : FECES
4.0 ml 1.0 ml _ | !

(EDTA VIALS)| | |
4 l d 4 !
PBMC . PLASMA PLASMA EXTRACT 'I
{ ( FROZEN UNTIL USED) (-70°C) 4 (
ELISPOT ELISA -20°C FOR FOR CYTOKINE ASSAY FROZEN (-70°C) !
FOR ANTIBODY ASSAYS AND **CYT. REC. ELISA FOR ANTIBODIES
ASC ASSAYS. ( SPECIFIC AND TOTAL )
RESPONSES

AND CYTOKINE/ CY'T REC,

'
f
1
l

*SAMPLES FROM PATIENTS TO BE COLLECTED AFTER BACTERIOLOGICAL CONFIRMATION AT ONSET (DAY 2/3) AND 7 AND 21 DAYS OF

ONSET OF ILLNESS AND AT CONVALESCENCE. SAMPLES FROM VOLUNTEERS WILL BE COLLECTED PRIOR TO LMMUN['Z.AT[ON (DAY 0)
AND 7 DAYS AFER THE FIRST DOSE AND SECOND DOSE OF INTAKE OF THE VACCINE,

** CYT.REC. INDICATES CYTOKINE RECEPTORS RELEVANT TO THE CYTOKINES THAT WILL BE STUDIED. ‘
THE DAY 0 SAMPLES WILL ALSO BE USED AS CONTROL SAMPLES.

Ashred [W W -OLWAT FY)



ITEMIZED BUDGET SUMMARY FOR ICDDR,B

us Dollar
Total for
2.5 years
a) . Local salary o e . 63,000 _
b) Travel (local and international) 5,200
c} - Supplies and materials* . 21,250
(drugs, hospital supplies,
office supplies, labwares,
lab chemicals, media,
reagents, etc.)
dl Contractual services .. ) 7,400
" (electricity, communication, '
training, workshop, .
patisnt food and diet)
2} Tntardepariment services ... L9, 100
(clinical lab charges, : v
— -~ ‘hospital charges for
voluntesrs and patients,
etc. )
3 capital expenditure . ' 31,000
\Cryostat’ )
TOTAL o o . uUss 137,950

St additional ‘reagerts (USS 25,000) to be supplied by the

Denartment of Medical Microblology and Immunology. University of
cbteborg. Sweden. Fund in Sweden to be used for studies that
have to be conducted there: .

*¥-_ e shared by other SAREC-funded protocols.

~



Papers and manuscripts from ongoing cholera and ETEC studies funded by SAREC

Qadri F, Wenperas C, Bardhan PK, Hossain J, Albert MJ, Sack RB, Svennerbolm A-
M. B cell response to enterctoxigenic Escherichia coli (ETEC) in
vacclnees and patients after oral immunization and infection
(submitted).

Qadri F, Mohi G, Hossain J, Azim T, Khan AM, Salam MA, Sack RB, Albert HJ,
Svennerholm A-M. Comparison of the vibriocidal antibody response 1in
cholera due io V. chiolerae 0139 Bengal with the response in cholera cdue
to V. ofoderas 01, 1995, Clin. Diag. Lab. Imm. vol(2):685-¢EE.

Rudin A, Wiklund G, Qadri F, Wenneras C, Svennerholm &-HM. Infeciion with
colonization factor antigen 1 (CFA/1) expressing enterotoxigenic
Esoherichia coli may boosi immune responses against heterologous CFas in
primed subjects. (submitted;}.

Wenneras C, Gadri F, Sardhan PK, Sachk RE, Svennernclm a-H. Intestinal
antipody responses 1o entero toxw mic Escherichia coli in vaccinees and

patients after oral immunization and infection (1n manuscribt ).

GQadry F. Jdonson G, wWennsras G, Hossain J,. begum Y&, Saiam Me, Albert ©d.
Svenner holm f-i. . Immune response e the mannose sencitive hemagglutinin
in petients with choliera due to VFiorio cholorase O ang QL3 {ip

Qedri F, Wenneras C, Hossain J, Begum YA, moni b, Yalam rMr, Sack RE, ﬁlbert

" . PR P e b it vonmr e O PP [ - = - fre e e T ey Tpn s
[ n 'v‘-A'iA—,-“'»_“ i i ._’u,_z‘”--- - onols z ._.,.‘_ f ' =i

QL1369. A coparlcon with response in cheolera due to
LEUDRLITTed .

K. chroterae O

Papers presented in International Heetings.

gagrl F, Wennerzas O, Hossailn J, Bsgum YA, Chowdhury &, azim T, Sach RE, 3alam
Mo Khan M, slosst M1, Svennecholm A-HM. Immune respon irn patients
witn choleras due 1o Frorie ofcierze serogroups O and }13? Jlst US-
Japan cholera and relatied diarrhoezal diseases conference, Uecember 1-3,

1995, Kiawah lelang, USA, p.192.

diri F. Czerkinsky €, &ardhan £, Sack RE., Svennerbolm 4-m.
1 immune responses in patients infected with entercicxigenic

=
ool ELh International oondiess OF mucosal 1mmUNOLogy, i7-20 July.
1795, Zen Uisgo, UZA.  Clin Immuncl Immuncopath 1993; 76:510%Z, ol:i.

Qucdri F, Hosesaln J., Begum Ya, Jonson G, Azim T, Sack RE, glbert MJ.
Svennerncin A-M. Immune response to the mannose sensitive nemagalutinin
{MSHA) in patlents with chelera caused by Fiorio cholzrae serogroups Gl
end 0129. Bth Internaticnal Congress of Mucosal Ilamunology. Clin

L7

Immuncol Immpatnh 19%4; 76:510%5, P6lS.



Gadri F, Hossain J, Chowdhury A, Azim T, Salam MA, Khan A, Sack Hb, Albert
MJ. Antigen-specific antibeody secreting cells in peripherai blecd dus
to Wibrio cholerae 0139 (W20/34). 12th Eurcpean Immunology Meetings.
Barcelcna, June, 19%4. . .-

Wenneras C, @Qadri F, Bardhan P, Sack RB, czerkinsky €. Svannerhelm A-r.
antibody and cytokine response determinad in duodenal bicpsy =extracts
after oral}immunization of human vwolunteers with a prototyps vaccing o
enterotoxicenic Efscrerichia coll. 12th European Immunology Meeting. La-

17 June, 1794, gaccg;ena..Spain.fp.ﬁpu.d_: . R
T4
. .
RE FERENCES o
Anren C, Wenneras C,~Holmgreﬁ*J,~Svennerholm A—-M. Intestinal antibody
Y response after oral immunization with a prototype cholera 8 subunit
. colonization facter antigen spterotoxigenic fscherichia coli vaccine.
1 vaccine 1993; 11:929-934. " oo
) Y t & " »

diarrhea-and protectionfindﬂced by previous infectionywith bacteria”ot
. the same adhesin o% enterotoxinitype . S*Infact Immun 1785; SD;23§-25L.
: . f e A I .
. ] % . +, B o . " . ] . .
albert MJ, Siddigue AK, Islam: MS, Farugue ﬁSG,_ﬁnsaruzzaman*H, Faruqus 3M,
sack RE. Large outbreak cf clinical cholera due to Wibric cholerss nons
Ol in Bangladesh [Letter]. Lancet 1993; 341:7D4. . :

. Ahren o, svennerhclm 4-M. Experimental enterotoxin-induced Escherichia woll

L

deersson G, Ekre H-PT, almi4G, parimann P. Héqoclbnalgantibody two site ELESd
3 for human IFN-gamma. Adaptation for determination for numan serum oOF

- plasma. J Immunol Method 19893 125:57-67.
asakura H, Yoshioka M. Cholera toxin and diarrhoea. J Gastroénterol Hepatol'
1994; 9:496-193. -y :

- L e

8ost KL, Clements J0. In vivo induction of interleukin-17 mRMA axpressLon
after oral immunization wiih salmoneila dublicn o B subunit ot
Locherichia coll heat-labile enterotoxin. Infect [mmun- L395%; 63:1076~
> 1083. ! :
o
Butcher €C. nole of a4 integrins in lymphcoyte homing Lo mucosal T1Ssues |
in vive. J lmmunol 1994; 152:3282-32%93.
callard R, Gearing A, editors. The.cytokine network. In: The Cytokine £acis
Book,’¢hap. 3. San Diego: Academlc Press,, 1974: 1lZ-17. '
) . o
Cherwinski- HM, Schumacher JH, Brown X0, Mosmann TR. Two types of mouse helper
T cell clomes. J Expl Med 1987; 166:1229-1244.

Clemens J, SacK DA, Harris JR, Chakraborty J, Neogy - PK8, Stanton B, Huda N,
Khan MU, Kahn MR, Ansaruzzaman M, Yunus #, Rao MP - 3vennerholm A-M,
Holmgren J. ‘'Cross-protection by B subunit-whole cell cholera vaccine
against diarrhea associated with heat-labile toxin-producing
enterctoxigenic Escherichia coll results of alarge-scale field trial. J
Infect Dis 1988; 158:372-377.
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INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADETH

[ ¢ CL . . . -
CONSENT EORM FOR™ VOLUNTEERS (ADULTS) — BLOCD DRAWING AND STOOL COLLECTION

. IMMuNE"RESPONsé STUDIES TO ORAL ETEC VACCINE . * .

. v 5 “; = .

We are carrylng out research on an ETEC vaccine whth may help protEPt the

body agalnst dlarrhoea.,_rn the'. greatenrlnterest -of the country,” pedpis anﬂ”

humanity, we nope you will agree to) take part in-this researcn o

~

For thla urpose you will’ he asked to drink this vacc1ne twice, Touriesn oavs
apart; ,and we wlll collect ‘blocd samples, and stcols from you. e il Tala
ten nl of bloed (about two teaspoonful) and stdol from you, thires times._once

in the beglﬂn;ng of the study and then agaln 7 and 21 da;s*later A
4

¥ 1‘ :
“You are to dec1d@ Yif you- want to partlulpata in the studyfﬂand*you can
withdraw from uhe stuy 4t any t;me *hat you wish: 4 . :
L] . -} . . - "
_&e will compensate for any wage loss and travnl ele: sto that you may incur while
Dart101pau1ng 1n this :tud/ y‘ m‘{ O S A e I
N (.‘:' - .3 y - L] , ¢ .‘ -_ ‘:‘»\"-‘. - o N ) .
g Y By e v e * N T
Lf you agrea Lo Dartlulpatﬂ lﬂ thlb btuay, slsase put your -1mrguwrs;?ﬁ“your
"1eft thumb imprint at h%e specl.lcea spaca below* '; ' . f ¥
. -l .
- o .t r 0T
+ F . .

RN

Thank you for your cooperatlon"

- ? ¥ o) . o
. r . \k’: U Lol
- L .
R4 - N b -
-~
- » w 0
+ .- - ! o+ The LT - -
Elgnahure or left-thumb impression . r _ Sate
“f the volunteer - “ - o
A ¥ . e . 4 4 : - : . '
. : ’
o ¥ ,- 4
Signature of witness - . : N . Date.
fh ) 7 S ) :,
4 - ’ . - : )
2 T ¥
- 5 .. . ’ 4 ¥ g
signature of investigator ' ' foa +%W . Date .
" ~ '5 R - - t . P 4
‘ . o oy -
A ) . . . 1 . ) . .. . " N . .
-t . il A *
- I .
s ';f “
Fi - i ¢ P
I & - .
- P \ * f *-
. - . .
¥
. . .
. e ~
I0 s
¢ -
TS -
i



&
v
¥
s
%
-
[y
%
i
£
2

*

~ - =~ - -
B v . . [ . L] ) r
5 . . -
& i = ¥ " 3 y i L]
' . - - L E A L4
o vt - é’.- * L ¥
-4 R + - L * 1 o’ L .
t x * T T ” i
ar < ¥ & B -
* ~ . [ . - s f
F ‘ * - . * r
% 5 Toiy M * e 14 = ™

2. 7 INTERNATIONAL',CENTRE FOR DIARRHOEAL DISEASE RESEARCH "‘BANGLADESH .

- . “

o E: Ao CONSENT FORH FOR VOLUNTEERS (ADULTS), —;ENDOSCOPY
: 1‘
J

-
*
-

L ‘? -F: e fr -»' -'!‘ v - )‘: ‘ [
S ",, . IHHUNE RESPONSE STUDIES"TO ORAL ETEC. VACCINE e, e
" & s ia“ :;’ : 4 ’ '!,'E » : "}r e . - LT _.r“‘

g Ry
L. gt 3 : : .
LY A o . . - 5 .

o o s s
We -are carrying out research on an ETEq?vacc1ne which may help. protect tne
body agalnst dlarrhoea. In the.greater interest, of the: country people and
humanity,” we hope you Nlll agree “to take part in thls research. i

4
£y

' .For this purpose you’ wlll ‘be askedﬂto drlnk this vaccine twlce ‘Tourteen gays

apart. . You. will :be examlned “by an instrument called the endoscopc This
1nqtrument has & tube which will be passéd through your mouth to examine the

stomach and intestine. Some medicines will be given to you®so that you will

not feel any discomnfort or pain 1in vour, throat during the examination. - During

this examinaticn, some tiny pieces of biopsies (about the size of mustard
seeds) "(4-5) will be taken from your gut. rlthough the proceaure should not
be harmful, you will be Kkept under observation for 3-4 hours atter the
endoscopic examination to ensure it. You will, however, not feel any pain or

suffer; any harm as & result of this.. % You will be examlned twice by this
gp%*ruemnt once in the beginning of tne study and either 7 daysz or 21 days.
later. A

You are tc decicde if you want to participate in the study. and you can
withdraw from the: study at any time that you wish.

We will compensate for any wage loss and travel costs that you say incur while
participating in this study.

1f you agree to participate #in this study; please put your slgnaluré Or your

;1¢ft—Lnumo impression at the specified space below. .

Thank vou for your cooperation. ¥
~

tignature or left-thumb impression Date

ot the volunteer v
LS -
’z
® .
ignature of witness ' Datie
Ea

*Signature of investigator ’ Date

Izl

S




INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH

CONSENT FORM FOR PATIENTS (ADULTS) WITH ACUTE WATERY UTARRHCEA
' : - BLCOD AND STCOL,

[MMUNE RESPONSE STUDIES TO ORAL ETEC YACCINE

v -

You are suffering from a diarrhceal disease which.may be cholera or very much
like cholera. [ order to understand more about this illness we willl nesd to
study such patients. For this purpose we seekK your assistance in collescting
hicod and stool samples frem you. About 10 ml of biocod (2 spoonful) and siaol
(5-10 g) will be collected from you three times during the study. These wili
be one day atter admission, 5 days and 14 days after that. The colleciicn of
these samples will not be harmful to you in any way. During the study you wil
have to stay in the hospital until you have recovered and will B discharged.
we will request you to come back to this hospital twice after discharge, when
we will coliect blood and stool samples from again.

The tests that we will carry out will be very helpful 1in understanding the
reason why such 4 severs diarrhoea occurs in Bangladesh. Also, this study may
help develcpment of vaccine to prevent infaction from this gern.

~

vou are to decide iT you want to participate in the study. Fyen LV vol oo et
agrea _to participate, you will recsive the standard treatment of this
Aospital.  Even aFter initisl participation in ibs study you have the rignt’ to

withdraw yourself at any time at your will. If you decide to withdraw from

Ll STudly joL woil b Aiss the cpportunity o

this hospita},

. 1 - .
P ik e I R T ] s B e i Yo e i bl
SETLRNG atanelard teestmeT pRA]

I¥ vou agree te pariicipate in the study, please put your signaturs or your
lett thumb impiression at the specified space helow.

T e
Thank you for your cooperation.
Signature or left-thumb impression - Date
oT the patient ' :
signature of witness « ‘ Dat=

p :

signature of investigator : Date

P



INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
CONSENT FORM FOR VOLUNTEERS (CHILDREN) - BLOOD DRAWING AND STOOL COLLECTION -

IMMUNE RESPONSE STUDIES TC ORAL ETEC VACCINE

We are carrying out research on an ETEC. vaccine which may help protect the

body against diarrhoea. In the greater interest of the country, people and

humanity, we hope you will allow your child to take part in this research.

For +this purpose, vyour child will be asked to drink this vaccine twice,

fourteen days apart, and we will colleci blood and stools Trom your <hild. We

will take five ml of blood (about one teaspoonful ) and stoo! from vour chil

three times, once in the beginning of the study and then again 7 and 21 davs

tatesr . . -

Yoo are 1o decige 1if vou would ellow your
o wou can withdraw your child fion tne &1

will compens

lowing your chil

mt v
Than ~u oo your coomeraiion
lignieturse or lefti-tnumb 1mprezcion Lowa
¢t the guardian
“ignature of witness Late
*
signaturs of investigaion Dz o
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INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RE:EARCH BANGLADES!
........:.,:rt,v-ﬂl:_'—', i
~ CONEENT FORM FOR CHILDREN NITH ETEC DIARRHOEQ
~ BLOOD DRAWING AND STOOL COLLECTION

[MMUNE RESPONSE STUDIES TO ORAL ETEC YACCINE

Your child is sufferlng from watery diarrhoea caused by a’germ called

Enterotoxigenic scherichia colz (ETEC). In order to understand mors about
this illness, we are conducting a study which, in future, may help us prevent
or treat it. We would like your permission 1o enroll your child in this
study. ' ’

During the study, some specimens will be collected from your child. Stool and
5 ml of venous blood (approximately 1 teaspoon)} will be collected on the day
of admission and again 5 days and 14 days later. We will also collect sicol
from your child on these days. All these procedures are safg. Howsver. we
will provide treatment for ény untoward effect it it were to occur.

We Will ask you to brlng yvour child back twlce on day 7 and 21, zfter

dlscharge when we will again colxect samples of blood and stool. -

~

Your child wlll receive the same care and treatment that is normally prov1caa
whether he/she is enrolled in the study of not. _If st anmy time you wish to
withdraw your child from the study, you are free.to do so without causing any

. gffect on nis/her tisatment at the crse.  all information chtained during ths

study will be confldentlal and if you wish to know the results we will
provide those to you on request, as they bacome available.

If you- agres to let your child participate in the study, please sign or put
your left-thumb impression below. . . :

signature or left-thumb impression Date
of the guardian :

N

N

Signature of witness '  Date

Signature of investigator a ) Date
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INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH

CONSENT FORM FOR PATIENTS (ADULTS) WITH ACUTE WATERY DIARRHOEA
* — ENDOSCOPY AND COLLECTION OF DUODENAL BIOPSY

IMMUNE RESPONSE STUDEIES TO ORAL ETEC VACCINE

You are suffering from a diarrhoeal disease which may be cholera or very much
1ike cholera. In order to understand more about this illness we will need to
study such patients. For this purpose we seek your assistance in carrying out
endoscopy and collecting duodenal biopsy samples from you. pbout 4-5 wvery
small pieces of biopsies” (1-2 mmm in size,about the size of nmustard seeds)
will be collected from you two days. This will be on day afer admission and 5
days or 14 days after that. The ccllection of these samples will not be
narmful to you in any way but you may feel a bit uncomfortable. However, you
will not feel any pain during this procedure. )

The tests that we will carry out will be very heipful in understanding the
reason why such a severe acute watery diagrrhoea occurrs in Bangladesh, &lso,
this study may help cdevelcopment. of vaccine 1o prevent infection from this
gern.

You are to decide if you want to participate in the study. Even it you do not’
agree to participate, you will receive the standard treatment of this
hospital. Even after initial participation in the study you have tne right tc
withdraw yourself at any time at your will. If you decide to withdraw from

1ne siudy you will not miss tne opportunity of getlting standard tlreaiment 7rom
this hospital. ' -

¥ you agree to participate in the study, please‘pﬁt your signaturs < yout
left thumb impression at the specified space below. B

Thank you for your cocperation.

ignature or left-thumb impression Date
¥ the patient

signature of witness Date

signature of invesiigatilor - Date



Reaction surveillance after oral administration of oral vaccine.

Name

Date of vaccination

Fiimary {(£) ot secondar v immunization

Examiner

LOCAL REACTIOM | _ e

e e

L 2 3 4 5
Abdominal pain | | | ] I o
cramps A I b [
distension | I | | | ' | } l |
vomiting ! l | | | | | ! | ,
If ves. number/day ° ( h] ( )] ( ) ( ) ( )
Diarrhoea 7 | l | I b b
If ves. specifv pumber/day ( ) { )] { ) ( ) { )
Other b | b | b

If ves (1-3)%. specifv nature of symptonms

SYSTEMIC REACTION

Fever N N A T R R ||
{f ves. temperature () ¢ ) ¢ ) ¢ ) ( i )
Nausea | | ! | ! } ! ' | |
Dizziness I l oo } | | ] | |
Exanthema : | ] ! | l ’ ' ' | |
Oeclama - ; | | | | | | | | |

Other . l | ' l . '_ | ' ' ' ’

“1F yes'tlm33*" apecify nature of symptoms

0 = No

L = Mild (Reaction dees not affect your wellbeing)

2 = Moderate (Reaction affects vour wellbeing, but does not interfere with
caily activities)

3 = Severe (Reaction affects wellbeing and impedes dally activities)

"

14
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History form for volunteers of the ETEC vaccination study

Name of volunteer —

Sex : MALE / FEMALE

Age

Current medication

Diarrhoeal episodes within
previous 3 months

HISTORY OF -

Abdominal surgery

Digestive problems

Intestinal ulcers

Cardiac/Vascular disease

Metabolic disease

(such as diabetes)

Allergies

CW:mh/F1:ETECZ.FRM
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rurther evaliuasion of tha oral inactivated ETEC vaccine. and
Title: studies on the immung respchses in acute watery diarxrhoea.”®

summary of Referege's Opinjohs: Please mea the following table

to avaluate the various aspects of tha proposal by ‘checking

the appropriate boxes. “Your detailed commenta are sought on Yy
a separate, attached pagm. e - T

“ . Rank Score

- - High | #aedium | Low
Quallty of Project ' L va .
Adeguacy of Project Deslign = ‘ : o B -
o _— ' ' o o
Sultability of Methodology : =

L v ¥

Feasfbility\yiﬁﬁfﬁ'fime perliod

) ¢ Tl )
nepr ‘1at € of budgat A : : -
ppropriatenas lu gg o | "1
Potentlal value of fleld of Knowledge . -
CONCLUSIONS B o o 'mpjv Jw:,L_

I’support-the application:l - _ ‘bﬁyﬁjr“ﬂ. L?V
a) without éualificaﬁion'-‘ _ -l:::::::]
b) with qualification | - . 7
- on technical grounds h e}
- on level ofdfihar'mcial support L___—-*—]—

s

1l do not suﬁport the application - TE:Z::::]

?

Name of Referee:

Signa’
Posit T

Inskit

e s ud
1 by A L4 e



Pagn 2 af 2

Detailed Comments

Please briefly provide your opinions of this proposal, giving
special attention to thae originality and feasibility of the
project, its potentisl for providing new knowledge and the
justification of financial support sought; include suggestions for °
modifications (scientific or financial) where you feel thay are
Justified, .

S

(Use additional pages i{f necessary)

Title:

PI1:

Raviewer: . e e .o



TITLE - FURTHER EVALUATION OF THE ORAL INACTIVATED
ETEC VACCINE AND STUDIES ON THE IMMUNE RESPONSES IN
ACUTE WATERY DIARRHOEA '

- - - .

. GENERAL COMMENTS

This work will continue and extend an important programme of
research on host-pathogen interactions in ETEC diarrhoéas by
bacteriological studles of colonisation factors; producing further
information on mucosal  and systemic antibody responses, In the

. Bangiadeshi population, to homologous and heterologous ETEC
antigens after natural Infaction and vaccination. Rather separately,
studies are- proposed on cellular mechanisms of immunity by
immunohistochemistry and -cytokine studies particularly using ~
duodenal biopsies. - | '

| am broadly supportive of the application. This Is important work.
The bacteriology and the humoral immune studies are virtually
guaranteed to be successful, on the basis of the track records of the
Centre’'s staff and proposed participants, the powerful collaborative
links with Swedish groups and the integration with other ongoing
studies. | have some concerns and make constructive criticisms on
the proposed work on cellular mechanisms, but this aiso is an
important line to be pursued and the project, slightly simplified and
improved, would certainly be worthy of support, S

The application has generally been prepared to a high standard. The
arguments and previous literature have been well laid out, the work
. which has led up to the present project is clearly described and
thoroughly referenced. Some of the application is rather repetitious
and unfortunately a number of key pleces of work which are critical to -
the present project have not yet been published and this makes it
difficult to be completely certaln that the techniques are indeed
- completely sound. S ' . a



"
N
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SPECIFIC COMMENTS
Alm 4 - Microbiological studlies -

I have no criticisms of this essential and vital work. This project will
only be possible because of the continuation of the 2% sampling
protocol: since fortunately | have visited ICDDRB, 1 can be completely
satisfied as 1o the excellent clinical information, sampling techniques
and bacteriological skills which will allow this important work to be:
undertaken. Clearly, the collaboration with Goteborg in relation to
monocional antibody production, is a further corner-stone which will
contribute to sticcess.

Aims 1 and 3 - investigations of antlbbdy responses, inclilding
antibody producing cells in blood, after vaccination of children
and after natural infection '

The proposed studies are in my viaw complaetely ethical and again,
important,

in setting out the rationale and their proposed interpretation of the
results, the applicants link the presence of antibody producing cells in
blood with intestinal antibody secretion. They should be aware that ail
of the positive studies in this regard have related to periods of change,
i.e. in the early inductive phase of an immune response to a mucosai
agent, such as vaccination. Indeed the positive results in humans
have generally related to powerful inductive agents such as oral
cholera vaccines. Other work which the applicants have not cited.
using food antigens in children, has falled to show any relationship
between antibody producing celis in the blood and intestinal antibodies
in a more sleady slate (this referee has unpublished experience, again
of the steady state, which indicates that antibody producing cells are
not a good index of mucosal antihodies in this situation). A key paper
supporting the applicants proposed study is still in preparation.

As the index of intestinal antibody production the Investigators plan to
use antibodies prepared from faeces and once again the key
reference, Ahrens; is still in preparation. | know and have met with Dr



Ahrens. She has found that antibody is much more frequently
detected if soft or diarrheal stools are used, than if a formed stool is
used even in recently vaccinated volunteers. Data suggesting that
antibody is spuriously apparently absent in formed stools, is also
present in a recent paper by Ferguson et al in Clinical and
Experimental Immunology about 2 years ago. The applicants must
appreciate that aithough positive results obtained in diarrheal stools
are likely to be a correct index of mucosal. antibody. status, negative
results in formed stoois may, in fact, be false negatives.

In order to address this issue might | suggest that in addition to
measuring .antibodies to the antigens of interest such as cofonising
factors, in faeces. the applicants also measure total IgA production
and per cent water in the stools, and particularly when serial samples
are to be collected, they also measure IgA antibody to reference
_ antigens unlikely 10 change in the course of a few weeks such- as
bacteroides outer membrane, cholera toxin or a food antigen. This -
would be pamcularly relevant for the studies in the naturally acquired
ETEC diarrhoeas_where the first samples on day 3 of infection will
.have totally different characteristics from the faecal samples collected
in convalescence.

"~ Have the applicants considered studying IgM responses? In view of
the large amount of material which is to be collected, addition of this
isotype of antibody would involve little extra work and might give key
and important new data paricularly on the kinetics of intestinal
antibody responses. | do not suggest that IgM antibody producing
cells should be studied as this would increase greatly the volume of
blood required to be collected. -

Aim 2 - Studies of cytokine production by single cells in blood
and small bowel biopsies

One of the reasons for planning this work is that the applicants have
experience in the same techniques using rectal blopsies collected
from patients with shigeliosis. | would raise the following questions:

a) Is there évidence that the 'duodenum- is representative of the
mucosa affected by ETEC and cholera? There is abundant evidence



with other intestinal pathogens such as helminths, giardia, various
viruses, that the mid intestine or the ileum may be preferentially
infected and damaged. and that proximal small bowel biopsies taken
from the segond part of duodenum may show less pathological
changes than more distal gut. (This, of course, is not a problem with.
shigella and studies of the rectum.)

b) In the information given to the volunteers, it is stated that the
endoscopic biopsies are 1-2mm across, the size of a millet seed.
Such biopsies, presumably taken with a paediatric endoscope, are not
suitable for immunohisiochemistry and are completely unsuitable for
any form of guantitative microscopy (see below). Again this Is an
entirely different situation to proctoscopy and rectal biopsies taken
with large forceps under direct vision. There are now available
excellent wide channel endoscopes and dedicated intestinal biopsy
forceps. 1 suspect that the upper Gl endoscope currently available at
the Centre is of small calibre producing small biopsies. | would
strongly recommend the mcluslon of appropriate endoscopy and
biopsy facilities, unfortunately $30,000 - $40,000, as being absolutely
vital if the proper benefit from the ambitious research on duodenal

" cells and cytokines is to be properly carried out.

c) Is thers, in fact, any evidence of TH1 responses in the infections
under consideration? The applicants indicate that Intestinal pathology
is absolutely normal. Perhaps this, of course, is based on duodenal
biopsies? Or are postmortem studies available showing that intéstinal _
pathology is entirely normal in the more distal gut? There wili, of
course. be data on animal models with these agents. | know that in
animal models of cholera-the whole gut is histologically normal. This

“would imply that there is not a delayed type hypersensitivity response-.

of any sort since the most sensitive index of this in the gut Is -
histopathological changes, along with increased expression of HLADR
in the crypts.

Thus one would predict complete absence of any TH1 expression in
the mucosa. This is apparently at varlance with the reported interferon
gamma production.



The applicants must be aware of the work from MacDonald in London
who, in studles of children with inflammatory bowsl disease, reported
positive results in his control specimens. This is a controversiai
matter, and it has been suggested to Professor MacDonaid that
because his control children had non-specific diarrheal illnesses, in
fact he was simply proving that induction of interferon gamma in the
gut is an extremely frequent occurrence and is present in acute and
chronic form in apparently trivial ilinesses.

d) The references cited by the applicants suggest non-specific
immune activation in the mucosa and peripheral blood T-cells. { am
uncertain as to whether there is any evidence of antigen specific T-cell
activily .in animai models or in any clinical settings with the ETEC
range of antigens.  The authors should be quite clear as to how they
will interpret their findings, in other words non-specific immune
modulating effect. in a type of adjuvent effect, either as a result of the
infection itself or the associated gut mucosal injury and permeability,
or a true antigen specific T-cell response. The talents you have
available at ICDDRB, your collaborators, and the clinical materiat
which is available to you, would allow this very important point to be
answered.

e) The applicants propose to use a whole range of different
techniques. many of them extremely expensive involving purchased
reagents and kits, to study a large number of cytokinas in tissues, in
molecular biologicat techniques, as protein, in whole blood samples
and in faeces and by ELISPOT methods.

I think this section of the work is badly thought through. In particular,
' once again the analogy with shigella is a dangerous one. Faecal
cytokines may be detectable in shigella stools which are after ali fult of
inflammatory cells pouring into the gut lumen from the rectal mucosa
and reaching the stool perhaps only minutes before it is evacuated.
On the other hand cytokines which may be relevant in the 'small
intestine may or may not survive transit through the colon and before
conducting large numbers of studies on faecal cytokines in particular,
the authors shouid think critically and carry out recovery experiments
etc. to establish whether what they aim to do is scientlifically vaiid.



A final point relates to pathological studies of the mucosal biopsies
which will be taken in this study. p
It is totally unacceptableto simply mention in passing that the biopsies
will be studied by a diagnostic Pathologist. Enormous information can
be obtained from properly collected, processed and stained mucosal
biopsies, by using simply. morphometry and/or computerised image

analysis. These are highly relevant to mechanisms of immunological .

injury in the gut. The proposed project is somewhat invasive,
submitting volunteers to 2 upper endoscopies with biopsy. | believe
that, ethically, the most broad range of information should be collected
from the biopsies thus obtained, by tight and accurate pathological
technigues. | would be happy to advise the applicants further on this
point if the project is funded and if it would be helpful.
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Proposal: Firther evaluation of the oral inactivated ETEC vaccine and stidies on the immune
response in acute watery diarthea

~

Pl - Firdausi Qadri y
This is & very ambitious proposal with the following objectives:
b, Determination of the safety and immunogeaicity of the ETEC vaceine in Bangladeshi

children.

For this study. a total of forty children (207°5-10 year old and 20: below 5 years) will recerve
two doses two weeks apart of the BS-WC ETEC vaccine. Seven to nine days after each
immunization, the investigators will assess ASC responses in peripheral bloed and antibody in feca]
extracts.

2. Delermination of wtokme pdeULUOH in response to natural infection or discase in adults and
chiidren.

In adults, cytokine specific mRNAs will be determined in PBMC by RT-PCR. Reverse
ELISPOT will be emploved for cytokine production from PBMC and ducdenal hinpsies. Cvtokines -
and receptors in plasma and stool will be determined by ELISA. In children, both patients and
vaccine recipients. plasma and stool will be examined for cytokine response.

3. Specificity of the immune response against ETEC CFAs.

Far this study, the investigators propose to compare the immune response against different
CFs in infants and adults who develop diarthea due to infection with CF-positive ETEC Twenty
children and 20 adults with ETEC diarrhea will be earolled for this study. A comparison will also be
made between the response in Swedes and Bangladeshi volunteers in different age groups.

A Determination of CFs on ETEC isolated from Bangladeshi patients.

This i5 a prospective study for enterotoxin production and CF profile on approximately 2.000
fecal specimens from natural infections occurring in Bangladesh. ELISA and'DNA probes will be
ulilized for toxin production: slide agglutination or dot-blot will be used for CF determination.

The rationale for this ploposal is sound. the experimental design appropriate, and the methodology
suitable. It is, however, unlikely that the project will be completed within the specified Lime period. In
1y also not clear which of these analyses will be performed in Bangladesh and which will be
performed in Sweden. If the ELISA for cytokines and RT-PCR for mRNA are to be performed in
Bangladesh, then that budget is grossly underestimated. The ELISA for cytokines and RT-PCR for
tmRNA are very expensive and could easily double or triple the second and third year estimates.
Moreover, the duodenal biopsy analysis adds little to the overall project and should he dropped.
perhaps with the funds for the cryostat being distributed over the remainder of the project for reagents
associated with the cytokine and mRNA assays.

_Isupport the appllmuon with quahflcanon on level of financial support,



ABSTRACT

‘ANTIGEN-SPECIFIC ANTIBODY SECRETING CELLS 1IN
PERIPHERAL BLOOD IN. CHOLERA DUE TO VIBRIO

CHOLERAE 0139 )
ri, J. Hossain, A. Chowdhury, T. Az1m,

M.A. Salam, A.M. Khan, R.B. Sack, M.J.
Albert, A-M Svennerhoim. Laboratory Sciences
pDivision, ICDDR,B, Dhaka, Bangladesh

Epidemics and pandemics of cholera are known
.to be caused by strains of Vibrio choleras
'01. . However, V. cholerae« D139, & new
- serogroup has recent]y caused severe cholera-
- Jike disease in Bangladesh and. elsewhere.

'Antigen—-specific antibody secreting cel)
. (ASC) response was studied 1in periphera)
‘blood Of adult patients with V. cholerae 0139
- jnfection. The ASC response was studied 1in
the acute stage (day 1), as well)l as on days 7
~.and 11 -after the onset of the disease. The
ASC response to whole cell antigen prepared
from VY. choleras 0139 peaked at seven days
tafter infection with the predominant isotypes
being Immunoglobulin M (IgM) and IgA_ with
negligible IgG ASCs. The ASC response to
|pur1fled cholera toxin (B subunit) also.
showed the highest response seven days after
infection although the predominant isotype
was 1gG and IgA with negligible. I1gM-ASC
response. - These results indicate that
cholara due to V. cholerae 0139 induces a
strong mucosal rasponse as suggested by the
presence of "antigen-specific ASCs 1in
peripheral blood very soon after infection.

E—

12th European Immunollgy Meetlng, 14-17 June, 1994, Barcelona, Spain.
p.165. o :



O A IC I

ABSTRACT ‘

; .'IMMUNE;F}ESPONSE IN PATIENTS WITH CHOLERA DUE TO VIBRIO CHOLERAE
' 'SEROGROUPS 01 AND 0139+, - . . - *
Firdausi Qadri', C. Wenneras?, J. Hossain', Y.A. Begum’, A. Chowdhury, T. Azim', R.B. .
Sack', M.A. Salam', A.M. Khan', M.J. Albert’, A-M Svennerholm?.

Laboratory ‘Sciences Division, International Centre for Diarrhoeal Disease Research,
.Bangladesh, GPO Box 128, Dhaka-1000, Bangladesh'. Department of Medical
Microbiology and Immunology, Goteborg University, Sweden?.

Vibrio cholerae of serogroups 01 and 0139 are now both considered to be the causative
agents of severe cholera. The kinetics of the immune response was studied in these patients
at the acute stage of the disease (day 2) and at convalescence. It was observed that the
antibody secreting cell (ASC) responses in peripheral blood peaked to homologous
lipopolysaccharides (LPSs} and cholera toxin (B subunit) around 7 days after infection. The
responses to LPS was serogroup-specific and predominantly in the IgA and IgM isotypes. The
response to cholera toxin was mainly seen in thé IgA and IgG isotypes. A comparison of the
antigen-specific ASC responses with the antibody responses in plasma and in the gut was
carried out. Results showed that as expected, patients with cholera due to Vibrio cholerae
01 and 0139 both respond to cholera toxin but the response to LPS is serogroup-specific.

I1st US-JAPAN cholera and related diarrheal diseases conference, December

1-3, 1995, Kiawan Island, SC, USA, p.192,



ABSTRACT
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TRAGRE RESPONSE TO THE MANNOSE-SENSITIVE 'HEMAGGLUTININ
(MSHA) IN PATIENTS WITH CHOLERA CAUSED BY VIBRIO CHOLERAE

SEROGROUPS 01 AND 013% ) - ) .
F. Qadrll’. . Hossain®, Y.A. Begum®, G. Jomson®, T. Azim_,

~B. Sack ,* M.J. Albert1 and A-M. Svennerholn
' _Internatlonal Centre for Dlarrhoeal Disease Research .

' " Bangladesh, Dhaka, Bangladesh 2Un1ver51ty of Goteborg,

Goteborg, Sweden.
* The MSHA pilus. is a putatlve adhe51on in Vzbrlo'

cholerae and specific antibodies against it have been shown
to protect against experimental El Tor cholera. " To

‘understand more about the role of MSHA in natural disease,

the immune response to this antigen. was studied in adult

patients with- cholers caused by V. cholerae 01 or the new

pathogen V. cholerae 0138. In V. cholerse Ol patients,

antlbody secreting cell (ASC) responses to MSHA were seen_
in perlpheral blood. which increased significantly zin_ most=
. of the cases within 7 days of onset of cholera &nd

responses were’ malnly in IgA,isotype. 1In patients with

V. cholerae 0139 disease, both the magnitude and’ the

frequency of responses were lower. The MSHA responses in

sera from patients correlated with the ASC responses. A

comparison of these results with the MSHA-specific mucosal

' immune response in the gut is being carried out. .

_ 8th International Congress of Mucosal Immunology, 17-20 July, 1995,
San Diego, Caleornla USA. Clin Immunol Immunopath 1995; 76:S10S.

=



ABSTRACT

-t

INTESTINAL IMMUNE RESPONSES IN PATIENTS INFECTED WTT:H B

i ENTEROTOXIGENIC ESCHERICKIA COL] _
iC. Wenneris, F. Qadn, C. Czerkinsky, P. Bardhan, B. Sack, A.-M. Svennerholm.
, Dept. Medical Microbiology and Immunology, University of Géteborg, Sweden

' and International Center for Diarrheal Disease Research, Dhaka, Bangladesh.

' Enterotoxigenic £ coli (ETEC) give rise to diarrhea among children in
- developing countries by colonizing the small intestinal mucosa by means of
* colonization factor antigens (CFAs) and producing one or two enterotoxans. The
. objective of this study was to morutor the intestinal immune responses elicited by
this non-invasive enteropathogen. Lymphocytes were 1solated from penpheral
blood and duodenal punch biopsies and numbers of antibody-secreting cells
specific for CFAs and enterotoxin were determined, ETEC-specific antibody levels
were monitored in fecal extracts and extracts of duodenal biopsies. Duodenal
biopsy extracts were also tested for cytokine contents. All patients responded with
large numbers of antibody-secreting cells both in the blood and intestine. IgA was
the most prevalent 1sotype, " although IgM and IgG responses were also seen.
Interestingly, ETEC infection induced hugh numbers of antibody-secreting cells not
only to the CFA of the infecting strain, but also to heterologous CFAs. ETEC-
specific anubodies could also be detected in the feces of most patients. High levels
of mterferon-y were seen in the duodenal mucosa. To conclude, ETEC infection
elicited 2 vigorous B cell response both in the blood and intestine against CFAs as
well as enterotoxun, : :

—

[ 4 \

8th International Congress of Mucosal Immunology, 17-20 July, 1995,
San Diego, California, USA. Clin Immunol Immunopath 1995+ 76:5103.



- ABSTRACT

- ANTIBODY AND CYTOKINE RESPONSES DETERMINED IN
DUODENAL BIOPSY EXTRACTS AFTER .ORAL IMMUNIZATION
OF HUMAN .VOLUNTEERS WITH A PROTOTYPE VACCINE TO
ENTEROTOXIGENIC ESCHERICHIA COLJ .'

C_Wenneris!, F. QuadriZ, P. Bardhan?, B. Sack2, C. Czerkinsky! and A -
M. Svennérholm!. ' o

IDept. Medical Microbiology and Immunology, University of Géteborg,
Géteborg, Sweden and 2international Center for Diarrheal Disease Research

_ Bangladesh, Dhaka, Bangtadcsh. 3

- Enterotoxigenic £ coli (ETEC) ;‘m:- onc of the main causes of childhood
morbidity and monality among children in developing countnes. These -

. moninvasive caleropathogens give risc 1o diarrhea by colonizing the small

intestinal mucosa and’ claborating one or two enteroloxing which mndues
sccretion of clectrolytes and water in the gut. An ETEC vaceinc consisting
of formalin-kilied ETEC strains cxpressing thc major colonization factor
antigens in addition 16 the B-subunit of cholera toxin (CTB) was given
peronally 10 9 adult Bangladeshi volunteers, Duodenal punch biopsies were

taken prior to and } week afier two oral ETEC immunizations. The purpose

of this study was twofold: to determine immune responses in the intestinal
mucosa to vaccine components and 1o evatuate 3 new method for monitoring

 local immune responses in the gul, i.c. saponin extraction of duodenal punch

biopsics. Two punch biopsies, each weighing about 5 mg, were incubated

ovemight in a 2% solution of the detergent saponin in saline, aficr which the.

biopsics were - discarded. Contents of vaccine-specific antibodies and
cytokines in the saponin extracts were determined by ELISA. It was found

that a majority of the voluntecrs, 6-7/9 responded with significant IgA titer |

Icreases to both. bactefial. whole celi componcents and CTB. Furthcrmore,

an tncrease in the levels of interferon-gamma could be seen in the intestinal -

‘biopsies’ of most volihtesrs. These results indicate_thal a2 mucosal immunc

+ Tesponse was induced in the duodenum of most vacciness, which could be

dctected saponin extracts from minute amounts of intestinal tissue,

Y
- v

12th European Immunology Meeting, 14-17 June, 1994, Barcelona,
Spain. p.500. - :

-
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(First reviewer)
Response to relevant comments have' only been nade. - s

3

General comments

The total IgA content and“specific response to cholera toxin will be measured
in stool extracts to exclude chances of incorrect assessment of the immune

response.

IgM responses will be also be measured for antibedy secreting celils. This
will not increase the volume of blood since a 2-coleor ELISPOT technigue will
‘be used' ‘in which two isotypes can be detected at the same time:  -In ELISA

assays too, the IgH responses will be included as has been suggested

Specific comments -

[y - T e e ——— -

The bicpsies will be c¢bllected from between the 3rd and 4th part of the
duodenum from different sites. We have previously used this part for
extracting lymphcocytes for ASC and cytokine responses and found it %o Dbe
adequate. Duodenal bicpsies have been used earlier in volunteer studies as
well as in studiss on the ultrastructural changss in patients with cholera
{Mathan et al. 1995). The 1-2 mm sized biopsies have been used for
morphological studies and histopathologic grading and found to be
satisfactory. Since bicpsies will be collected from one location of the
duodenum from 4-5 gifferent sites, this will allow us to get a complete
picture when immunchistochemistry of the cryostat sections are carried out.

-

C
¢ : )

The background information has been changed to insert information that
ultrastructural studies show changes in the upper small intestinal mucosa 1in
patients with cholera. A Thl type of response has been shown earlier in

cholera and ETEC vaccinees from Sweden. y



-

Wwe will not -carry out reverse ELISPOT assays for cytokines’ and will”
concentrate on ELISAs, RT-PCR and the immunohistochemical analysis of duodenal -
biopsies. An exploratory study will be conducted with faecal specimens and if

cytokines are not detected, this part will be left-out.

We now have two histopathologists, all from Bangladesh (Or. Mukarram Ali) and
one from India (Dr. Minnie Mathan), who have agreed to be a part of the study
for histology. In addition, we a&lso plan to look at the phenotypes,
activation markers, etc. so that as much information as possible can be
obtained. we do not have facilities for quantitative image analysis.
However, tissue secticns can be analyzed in Sweden by our collaborating
investigators.
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REPLY TO REVIEWERS COMMENTS
{Second reviewer)

L. We pldn to. immunize 20 children with the ETEC. vaccine. Children of -the 3
10 year range will only be studied. Younger children and infants will not bpe
immunized with the vaccine. Similarly we do not plan to study younger childiran
with diarrhoea due to ETEC infections. - - - .

4, The study on the Swedish veolunteers both adults and children will be

carried out in Sweden and laboratory work carried out there. However the 5am=
reagents will be used in Bangladesh and Sweden. .The reagents will be share
between University of Goteborg and ICODR,B which will orlng down the cocst
considerably.

We hope that by investigating the response diiectly at the lcecal site using
duodenal biopsies will add to the information on the immune response 1n acuie
watery diarrhcea. The funds for the cryostat may appear to be high at present
but settlng up- of the technicue will add immensely to the facilites already
available. We will share reagents with the other SAREC funded siudy that will
be initiated in ICODR,B and with the the Department of Microbiology and
Inmunology at the University of Goteborg, 3weden. We hope that we c¢an approach
funding agencies in addition to SAREC to support parts of this work.
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