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for contracting chelera and a -modifier.of efficacy of oral cholera

vaccine.
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1) Spepific aims

Im 1985, a field-trial of two killed oral cholera vaccines, cholera

toxin B subunit-killed whole cell (BS-WC) and killed whole cell only

(WC), ,were conducted in a rural area of Bangladesh. As part of the

trial, two serological surveys were carried out in the field-trial area

for, vibriocidal and ahtifcholera toxin antibedies. Part of the sera

[ I

were stored frozen. ' Since 4. pyvlori infection results .in

hypocﬁlorhydniaﬁﬁ[4] and__hypochlorohydria is a known risk factor for

cholera [18], the objectives are:

L)

2)

10. -HYPOTHESES—— "~~~

Because .

Ty

To fiﬁaﬂout'thé’prevalence'and level of anti-#. pyiori antibodigs--- - .

in the sera by ELISA.

Correlate the serological data with development of cholera and

.

Qaccination status to find out whether:

i
i) H. pyvilors infection as evidenced by serum antibodies

predisposes Individuals to cholera, . - ._ —

~

1i) H. pyvlori infection as evidenced by serum antibodies
affects the vaccine efficacy by an increased prevalence of

cholera in vaccinees with evidence of H. pyvlors infection.

‘

pylwrj infection is capable of inducing acute and chronie

hypochlorhydria, and because hypochlorhydria has been demonstrated to be a

risk factoﬁlfor choiera, we hypothesize that: —-

i
I
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a) Infection by 4. pyviori, as evidenced by the presence of serum antibodies

to M. bylori, predisposes individuals to increased risk of cholera.

‘b)) Infection 1o M. pylori‘asfévidenced by the presence of serum antibodies

brotection conferred by BS-WC and/pr WC

to &. pyvlori, diminishes the

oral cholera vacgcines.

11.  SIGNIFICANCE __

H. pylori infections are present worldwide but with a considerably higher
prevalence and earlier onset of infection in developing than developed

countries. 4. pvior? infection is a cause of hypochlorhydria, which is a risk

factor for contraciing cholera, If 4. pyvileri infection predisposes

individuals to an increased risk of cholera and decreases the protective
efficacy of oral cholera vaccings, it will have implications for the control

of cholera.

12, ETHICAL TMPLICATIONS

v _— e mm .
ar antibodyysurveyfwill ba carried ©ut using stored frozen sera obtained Trom
individuals. who teok part” in the killed oral cholera vaccine trial of 1985 in

Matlab, Bangiadeah.‘

'
* i

13. BACKGROUND

,erccbﬁctgr?(formerly vampylobscter) pylori is a curved- or spiral-shaped
¥ ) ' !

. b, ' .
organism recently isolated from the gastric mucosa of humans [1}. It has now

heean firml& established that 4. pvlori is the causative agent of type B

CH



gastritis [f.ﬁ]. Hypochlorhydri%kway accompany /. pyjorj;induced acute and
¢hironic gastritis*(symptomatié éﬁ agymétomatic) [4].7 Though the causative
role of this organism in the péthégenesis of other gasiroducdenal diseases hgs
not vet been ful]y eslablished—there is a high level of association between
H. pylors and the following disorders: chronic superficial gastritis, pre-
pyloric gaétklc ulceration, duodenal..ulceration, nonwulcgf dygpepﬁia,

malabsorption syndromes and gastric carcinoma [4]. _ .

. pvlori infection can be diagnosed by a variety of techniqﬁes: examihéfion
of gastric biopsy mnaterial obt%ined during gastroduodenal endoscopy, by
histoiogical-s{aining for the.preéence of gastritis and #. oviori, culﬂur;.of
biocpsy material for recovery of: the bacterium, a rapid urease test using
bicpsy materiél, a urea breath tést using‘lsc and 14C, and -fimally, serologyy.
[5-8]. | i

)

A variety of serological' tests have been developed for the diaagnosis of

H. pyvilori infection. These include agglutination tests, complement fixation

-tests, and méQt rﬂcently ELIoﬂ L9 ll] Several 1nvestlgdtors have used ELISA

for digagnos L¢c “and epldemloloqlcal 5tudle wlth tremendous success because 1ts .

sensltivity ang spec1flclty are exceedingly high (>90%) [8,10,12].7 Indeed, it

has been found that serology 15 the most accurate method of diagnosing

H. pvilort Lﬁf@CTlOﬂ since H. pvjrrl gastrltls may be patchy. and blopsy may

o . .

fail to Cample the affected pontlon of the gastric mucosa [4]. Moreover,
| .

titres of sqrqm anti—hﬁ paviors aétibodies remain chronically elevated if the

infection is:ngt usually eradicatéd by specific chemotherapy, since untreated

infections areinot eradicated by natural immune responses. Thus, measuremants

of sarum anplgodies serve as nmrﬁers of active infections and response 1o

therapy (13.14]. Finally, the simplicity of serology coupled with its low
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cost ancd ability 1o handle a large number of samples, makes it the ideal test.

B

for large scale epidemiological studies.

Serological tests have permitigd studiss on the acquisition of #. pylori

antibodies (and hence infection) by populations in both developing and
. . ' e

developed countries. Serum antibody surveys have suggested that prevalence

progressively increases with age. In developed countries. 1t is uncommon for

! S — - .
children to be colonized, whersas approximately 50% of adulls are colonized by

the age of 6G. in developing countries, colonization occurs during childhood
and prevalence continues to rise in adult age groups to levels well above

those observed 1n populations from developed countries. For example, 1in

! . - N - .= )
developedcounlries 1like Australia, Netherlands and France, less than 20% of

children-—-below -6 yedrs of age have antibodies to #. pylori (4], whereas in
developing courtrigs Like Thalland, Vietnam, Papua New Guinea, Peru, Algeria

and Tvory Goast [15,16}. between 40 and 70% of children at 10 years of age

R ant;bﬁdies, The cumulative prevalence continues to increase up to

between Tb;ﬁnd 20% by the age Ff 40 [47. 1n some countries, antibody levels

decreaseéid'the élderly [15,16.. However, no serological study has yet been
o, . .-
| i :

urcertaken in Bangladesh to determine the prevalence of infection in this

population.: By analogy with populations from other developing countries, it
Pis expected;that the prevalence of &. pyiori infection in this population will
|
be high, particularly in the yéunq AYE groups.

i

Cholera is endemic in Bangladesh. In 1985, ICDDR,B conducted a trial of

lkiliced oral, cholera vaccines 1n Matlab, a riverine rural area of Bangladesh,

ancdomic Tor choelora. In 1hig trial. the efficacies of B3-WC and HWC were

drea et an e laoLen Lo 8 pl#ﬁebo (&, coli K-12) _among children and adult

fenales. During the first year of the trial, community-based serological
~ : ' ;

8]
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surveys of Matlab residents were conducted in August-September, 1985;
November-D%cember, 1985; and harch—ﬁpril 1586 These surveys were dbne to
enable comparizons of acute- phaqe sera from cholera cases with sera from
community €ontrols for titre? of vibriocidal and IEG_ anti-cholera togin

antibodies, so ihat ihe role of these éntibodies as determinants of the risk

i

of cholera and as modifiers of vaccine efficacy could be evaluated [17].
teTtover éera from these surveys are still available. Since acute and chronic

gastritio.causpd by H. _&yjurz results in hypochlorhydria (4] and

Tt — - i

hypochlorhydrla has bean recoqnlzed as a rlsk factor for cholera in Bangladesh

o n

(1817 if.ls probabie that antecedent or active H. pyilori infection might

Dredioaoae 4nd1v1duals 1o ilncreased rlsk of cholera and possibly also reduce
- ' r

The efflcacy of oral cholera vaccines Availability of leftover sera presents
|

antibodies
I
cholera amdtvaccine efficacy.

us with % ‘unigue opportunity to study the prevalence and level of serum
| .
3
]

to A pvior:s and correlate the serological data with the risk of

14. METHODS.

"

|
1

The proposediresearch would adopt a case-control approach, and would ,focus on
the role of active lnfectlon by 4. pyvlori indicated by the presence of IgG
anti-#. ﬁVJij SErLUM antlbodlesd as determinants of a risk of choleras and a

modifier Qf‘oral cholera vaccine aefficacy. Specifically, the role of active

H. pyiori infection in increasing the risk of cholera would be ascertained by

comparing the proporiion of sera having. IgG anti-#. sylors antibodies in: (a)
= ol
. , b
cholera cases (using acute-phase sera); and (b) communlty controls who are

frequerncy-malched to the cases on the basis of age and calender interval of

selection. Cases and controls will be selected from subjects assigned te the

£ coll K-12 placebo group. A higher proportion of sera exhibiting such
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antibodies in cases than in controls (after controlling for confounding
variables - all .sera under analysis had measurements of vibriocidal and 1gG
anti—cholora toxin antibodies done, and corresponding blood specimens had been

ABO blood- grouped, data on several demographlc varlables associated with the

sk of choLera ‘such as, >égéf sex, religion proximity of residence to a

— —_—

river or to & bazaar. €<, are available). For the analy51s of risk, we will

compare 790 ca%es of cholera with 580 controls in the placebo group (1:2

frequency—~ match@d) Assuming conservatlvely that the prevalences of

serop051t1vity for igh ani-#. oviors antlbodles is 459 in the control group
] -
(based on the known age~ dlstrlbutlon of thlS group and the age—related pattern

of serop051t1~1tv in other developing countries), this sample will detect a

relative rlsk of 21.5 at P¢D.0os {2-tailed) with 80% power.
E

Correspondinqu. the role of antecedunt H. pvlori infection in modifying the
mfflcacy of the B3-WC and we vaccines would also be ascertained by comparlng

the prepolrtion of serg hav1ng IgG antl H. pyvlori antibodies in:  (a) cholera

cases (usinq acute-phase seral; and (b) community controls who are frequency-
matched to the <ases on the basis of age and calender interval ofF selectlon

Howavar, in thlb comparison, rases and controlo will be taken frop recipients

of two o thrme doses of R§- wc or WC and cases and controls will be further

matched on the baal% of which vaccine had been received, and the humber of
doses ingested. The analysis of two or three doses of vaccine as opposed to
only three doses, is Lompelled by data indicating that the efficacy of two

doses of va001np was s:mllar to that of three doses. A higher proportion of

sarg exhlbltlng_such dﬂtlbOdlEo in’ cases than in controls (after controlling

for confoundlng variables) would provide evidence suggesting that infection- by
H. pPylori places a vacrlnated 1nd1v1dua1 at increased risk for vaccine

failure, 1heroby reducing vaccife offlcacy In this analysis, we will compa he



145 cases of cholera with 556 controls who received two or three doses of

BS-WC. or WC ml:4 freqhéﬁéjfﬁéiehﬁ¥:'—Assuming conservatively that the:
I .

prevalence Qflsetggggitivity of "igl anti-H. pyvlors antibodies is 40% in the

i

control group (based on the known age-distribution of this group, and the age-

reiated pattefnfof seropositivity in other developing countries), this sanmple
-
i . . . .

size will detect a relative risk of >1.75 at P¢0.05 (2-tailed test) with 80%

powel. |- T

! . i
S i

i
| | ,
For both assessments, cases will domprise cholera episodes detected during
i 1 | .

i
I8

treatment cenﬁre survelllance between July 1, 1985 and June 30, 1986, and
1 -
controls will b% selected from persons bled in one of the community-based

surﬁeys. For the purposes of matching case and controls, the calender

interval of selection will be_partitioned into July 1, 1985 to October 15,

1985 (for theffifst serosurvay); October 16, 1985 to January 31, 1986 (for the

second serosurvey); and February 1, 1586 to June 30, 1986 (for the third

s@rosurvey ). ‘ :

Detection of anti-#. wvlorsi 1gG antibodies

The prasence ang level  of antibodies will be measured by a commercially
avallable ELISA kit. PYLORI $TAT (Whitaker Bioproducts, Walkersvilde, HD, USA)

using & single serum dilution according to manufacturer’s instructions.
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16. TASKS OF INVESTIGATORS

Supervise antibody studies

Low gastric acid as

application of a new non-invasive gastiric

As Pl of the oral cholera vaccine trial project
of 1985, he has overall knowledge of this
project. He will help with the analysis and

interpretation of data.
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BUDGET

“an
ib)

ey

d)

Ce)

LTotal

i

Cost ELISA kit

Freight charge

Salary of a technician for 3 months

Communidétiod,'publication, etc.

Miscellansous

I
T p
t
i
'
i
n
T
'
i
i
|
|

—

11

US$ 1,500
100
610
200
100
uss 2.510



{ifz’jl.‘i‘;'e 1u§u. bt st ‘*ﬁ“'i?"lf‘
: ;

Eq%ﬂ@ ’WCT

8
VNT@@}H% %h?lram ﬂpazm elad BIPT IANTITET +
WS G5 wiE, \mmzr 51(5; B8 HBasiosr @i Ry
DAy SR28 /AT 20 :s | '%',- Né
V]R3 ey o\%‘é‘ﬂz’lm WNG\\T@E (507 R SRy PAA e
VTR I SN TR 1T DI 2 '5:*5@”‘
AT o ORI 2Py BT T | @S\T@mﬁ Ay
TSI /ORToyIT! “Tosvessar I RPNy a:r/mm T (ma»—
BT T amn@n 'Zﬁlﬁ rw(ﬁr’a?»rtusﬁ ECE

@WNHR\'/WNRTZI %mszr @mmw S R
AT/ ST T Ieﬂ?ﬁ'ﬂ ‘mmr@gam E)FEN Zﬁlﬂz@r
R SNT VAN TINR NATZF | T G ST g giSacy
BTATHBI @I OINTR BT S5 er DT 330 o

e \mw mmm/wwma Tty 2 2SI BT 7;117;1—4’»554
(@Jtzﬁ ZITW?@mIFﬂ r

o | fer&
IR \9 f\i@"z‘rmﬂ—m TR A Y Iy TRl 25(4‘
e QAT ST/ (FB'W‘Q‘ & | E’ ‘

iy

i
NP AT W ol s/
— . &~ ’
ol - - ‘@@w‘g '

| | - b



