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SECTION 1 - PILOT RESEARCH PROTOCOL

1. Title: Investigation of the Prevalence and Etiologic Significance
of Campvlobacter-like Organisms (CLO's) in the
Gastrointestinal Tract of Patients in Bangladesh.

2. Principal Investigator: Judith N. Wasserheit, M.D,
Coé-Investipators: ~Jeffrey R, Harris, ™.D.

K. Zaman, ¥.B.P.S,
Y. Ansaruzzaman, }M.A.
Cynthia L. Fennell, M.T.
Patricia A, Totten, Ph.D.
M

3. Startinc Date: damn vy 15, 1985

g redatr
4. Completion Date: Jenua * 15, 1086

L. Total Direct Cost: £2926.00

Py

Scientific Procraz Head: Thie protocol has heern z

een aprreved by the
LUSEESE T3 IS 47y oriing Groue,
simnature of Scienuific rogran head: e

Lats: 7 Marcd [ FF 5

-

~uznarv: Over the past 15 morthe in the vnic
roup of new organisms which resembie Campy a
e, have been called Camoviobacter-like organis;
nave been identified. They are distinguished from traditional
bacters by their growth dynamics, micfoscopic and colonial
biochemical and antibiotic sensitivity profiles, and DNA
n patterns. CLC's have been reported in patients heing
upper gastrointestinal symptoms such as dvspepsiz or burping
ocliated with endoscopic or microscopic evidence of gastritis or
- 1n the lower gastrointestina) tract, CLO's have been linked
litis syvndrome similar to that caused by C. dejuni. The
v at this site, too, is that of invasive disease,

Using minor modifications of previously emploved Campviobacter
culture techniques to examine_gge_ﬂatlah;ﬂgggngagg,diarrheal surveillance
populaties, this studv will help define the place of this new organism in
aiarrheal disease, Fundamental questions about the prevalence, seasonality,
epidemiologic associations, clinical characteristics, and etiologic
significance of CLC's remain to be answvered., This studv will address those
questions,
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¢) Director:




SECTION 11 - RESEARCH PLAN

A.  IKTRODUCTION:

1. Objectives: This pilot protocol will examine the prevalence,
seasonality, cpidemiologic associations, clinical characteristics, and

etiologic significance of Campylobacter-like organisms (CLO's) in the

Matlah ciarrheal surveillance population. Tt will also investigate the

patterns of other enteric crganisms recovered with CLO's from these patients,
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ir husans.  Thev were first described in detai) by Fennell, et al (§)
iror rectaloswa® specinens of homosexusd men. Subseguentlv, ssveral

investigators have described CLO's in gastric biopsy specimens fror patients

underzoinz endoscopy for pastri
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HSTCRNEIOLOGTC CHAPACTERISTICS - Microbiologicaliv, CLG's reseomble the

currently recognized Camnpvlobacter spp. in that they are

microaerophilic, motile, oxidase- and catalase-positive, curved gram negative

rods which cannot utilize glucose. CLO's differ froz Campvlcbacter spp.

in the following ways:
i) Growth characteristics —

CLO"s grow more slewly than do Campvlobacters., Plates must




therefore be beld for 7 or 8 days bhefore being considered negative (6).
Microaerophilic incubation at 35-37 C, rather than at 25 C. or at 42 C.
is optimal for CLO growth (6).
ii) Microscopic and colonial morphology -
CLO's are more cdelicate in appearance than is L. dejuni. They
nave variously been reported to be slender spiral organisms 1.35-5.0um in
length and 0.3-0.7um in diameter (4, 6-11) with a periodicity of 0,9-1.2 um
(7,11). Although the rectal isolate characterized by Fennell, et al (6)

\

had a single polar {lagellus like traditional Campviobacters, the

lacelia, and thoss of
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“olonies of CLC's ook like miniature (. <esuni colonies. Thev

20w from pinpoint transluscent colonjes, a: 45 hours inte smal
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erevish-white, nonhemolvtic, flat, spreading, "wet” colonies at 7. houre {
i11} Riocnexical and antihiotj- sensitivity profile -
in contrast to C. dejuni, bur like most C. fertus subspp.
fetus, CLO's do not hvdrolyze hippurate (6). Like other

Cemprlobacters, the majority of Fennell et al's strains reduce

nitrate (6), however three of their strains and all of Marshall and Warren's
isolates (9) were reductase nepative. CLO's cannot be distinauished from

classical Campvlobacters on the basis of I S production either in

triple-sugar iron agar or in agar with lead acetate strips because both are

negative in the former case and at least trace positive in the latter (6).



One of the most important differences between CLO's and C. jejuni
is the sensitivity of the former to cephalothin (MIC's in the 4 to 64ug/ml
range for most strains) (6). Cephalothin must, therefore, be deleted from
the selective growth medium for recovery of CLO's. Like C. jejuni,
CLO's are inhibited by 30ug naladixic acid discs (6).
iv) DA homology -
Hybridization did not occur between the CLO strains of Fennell, et

al (6) and any of their reference Campylobacter spp. Strains of each

of the three types of CLO's described by them did, however, exhibit homology

with itself and with other strains of the same type.

p)  CLINICAL MaUIFESTATIONS - Doth upper and lower nastrointestinal tract
syndromes have been linked preliminarily with CLO infection:
i} Upper pastrointestinal tract -

Several authors have reported culture and/or silver stain evidence of
Cil0's in the stomachs of patients with ill-defined complaints such as
dyspepsia or burping (5-10) or with endoscopic evidence of peptic ulcer
disease or gastritis (7-11, 132-14)}., These studies have, however,
demonstrated no eradication of hacteria followihg ulcer healing. CLO's have
a2lso been identified in & (50%) of 16 symptomatic patients with normal
endoscapic examinatioﬁs (9) and in 6 (25%) of 25 asymptomatic patients (10).
Ir both studies, however, histologic evidence of gastritis was subsequently
documented in almost all culture-positive patients (see below:

histopathologic associations).

ii) Lower gastrointestinal tract -



Among homosexual patients studied by Quinn, et al (12), the
presenting lower gastrointestinal tract symptoms of infection with CLO's were
similar to those caused by infection with C. jejuni. They constituted a
proctocolitis-like syndrome of bloody diarrhea, abdominal cramps, tenesmus,
and hematochezia with or without anal discharge. In two of the 13
symptomatic patients from whom CLQ's were identified az the sole pathogen,
fever was also noted. CLO bacteremia resembling that seen in patients with
C. fetus subspp. fetus infection was documented in two other
patients from Texas (13). In Quinn's series (12}, 6 (19%) of the 32
homosexual patients with CLG infection and 2 (17%) of the 12 homosexual

patients with €. dedurni infection denied gestrointestinal symptoms.

m

Neivher

nor other Campyvlcebacters were recovered from asvmpromatic

heterosexusls. Symptomatic heterosexual patients were not evaluated in that
sTtucy,

At sigroidoscopy, focal and diffuse,mucosal friability and ulceration
were seen in symptomatic patients (12). These lesions extended beyond 13 cxm.

in » of 4 patients in whom only CLC infection was detected.

¢} HISTOPATHOLOGIC AND CYTOPATHOLOGIC ASSOCIATICNS - Both in the upper and
lover pastrointestinal’ tract studies to date are more consistent with an
invasive than with a toxin-mediated pathophysiology:
i) VUpper gastrointestinal tract -
A strong association between the presence of CLO's and the presence of
histologic evidence of pastritis has been reported in each of the five

studies in which this relationship has been examined (7-10, 14). The



association persists among asymptomatic patients (10) and among patients
without concomittant peptic ulcer disease (8,9). Although endoscopic
evidence of peptic ulcer disease was assoéiated with the presence of CLO's 1in
5 of 7 studies (8-11, 13), in two of these studies histopathologic
examination revealec concomittant microscopic gastritis or gastric metaplasia
(11, 13). Two additional studies (7, 14) argue against an association
between ulcers and CLO's.
ii) Lower gastrointestinal tract -
Rectal biopsies from patients infected with CLQ's and with C.

2

iejuni both showed polyvmorphonuzlear leukocvite (VDD infilivation of the

:aminz propria with or witpout crvept abscess {ormetion (
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d) EPIDEMTOLOGIC PATTERNS - To dat%e, no pepulation-based studies of the

point prevalence, incidence, or seasonalirv of unper or low

1]

sastrointestinal CLO infections have been published. The reservoirs of TLG

infection also have not been established. Campvlobacters are commonly
encountered both ws commensals and as pathogens in domestic pets and in farm
animals (16). Similarly, CLO's have been recovered from cats, dogs,
seagullis, hogs, monkevs, and ocelots (4). The hunman mouth is also a

reservoir for commensal Campylobacters (9), but CLO's have not been

studied in this mileau.

The mode of spread of CLO infection is not yet understood. The



~,

fecal-oral route proposed in homosexual men (12) may well not explain

transmission in heterosexual patients.

3. Rationale: In light of the fact that a bacterial, viral, or

parasitic pathogen could beiide;tifiedrinronly 567 ofWMaflaﬁ patients Qith
diarrhea (17) and 66% of Dhaka station patients with diarrhea (18), ongoing
research. into new gastrointestinal pathogens is mandatory. CLO's are now
taking their place as new gastrointestinal pathogens in developed countries
and, due to their probable animal reservoir, are likely candidates for
disease in Bangladesh,

Prior studies of C. jejuni in both rural and urban Rangladesh
(1¢, 20) found frequent infection both in diarrhes patients and in healthy
controls which decreased with increasing age. These studies, however,

employed culture conditions which would have precluded recovery of CLO's. By

miner modifications of previously emploved Campvliobacter culture
techniques, we will be able to assess the role of CLO's in gpastrointestinal

disease in Bangladesh.

BE. SPECIFIC AIMS:

1. To examine the age-specific prevalence, and seasonality of CLO's in
Matlab field station.

2. To establish the clinical manifestations and etiologic significance
of CLO's in a third world setting and to compare them to those in a developed

country.



3. To evaluate the patterns of co-infecting organisms detected with

CLO's in the Matlab population.

C. MATERIALS AND METHODS:

Rectal swabs from patients in the Matlab surveillance study will be

examined for CLO's in the following manner:

1. Culture technigues:

selective Campvlobacter agar

Laboratories, Detroit; 42 gm

Rectal swabs will be inoculated on to a
consisting of brucella agar base (Difco

with 1000ml distilled water) which has been

auteoleved for 1! minvies at 121 T, and 15 1Yhe nresserc, cooled in a water
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(2.5 TU/ml), and trimethopriz (5.0 ve/nd). If funszel overgrowth becomes =

problem, amphotericin T (2.0 ug/ml) will 2lsc be sdded to the mediurn.
SHudculture agar will be made using the same recipe, hut deleting SR&C
entibiotic supplement. 17 absolutely necessary, swabs mav be he€ld irn
modified Cary-Blair transport medium at 4 C. for up to 24 hours bhefore
incculation of plates.

Within one hour of inoculation of selective isolation medium, plates will
be incubated microaerophilicallyv in BPL GasPak ja?s with the catalyst
removed. A maximum of 8 plates/GasPak 100 jar or 24 plates/GasPak 150 jar

will be set to optimize the microaerophilic environment. One GasPak § + CO

envelope with 10 ml of water will be placed in each 100 jar (or 3 envelopes



in each 150 jar). If GasPak envelopes are unavailable, incubation may be
attempted using CampyPak envelopes, but the former are preferable. Jars must
be incubated at 35-37 C. and should be examined every 48 hours for 7 to 8
davs,

2. Identification tests: If typical colonial morphology and gram

stain characteristics are observed (see above, Background), the following

identification procedures will be performed:

a) OXIDASE & CATALASE TESTING - by standard methods (6). These tests should

both be positive if CLO's are present.

py EIPPURATE UYDROLYSIS - using ninhvdrin (21). CLO's will be negative in

¢} NITRATE REDUCTION - using brain-heart infusion broth with 0.2% EXC and
0.3%7 eagar by standard nethods (22). A¥though Fennell's type 1 CLO's cid

reduce nitrate, types 2 and 2 did not (6).

d) MCTILITY - in trypticase sov broth (or other broth medium) under
darkfield microscopy. The slide will be examined for characteristic
spiralina and back-and-forth darting motion (6). If activity persists
following addition of cholera antiserum, distilled water will be added and
the test will be considered positive if the motion is extinguished. The
predictive value of a darkfield examination performed in this manner in

conjunction with stool microscopy which is positive for leukocytes and



erythrocytes has been demonstrated to be approximately S0% for C.
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3. Microscopv: Stool character, pH,

macrophage) will be recorded as per the surveillance study protocol.
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TESTING - Colonies found to be
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0.8%7 carbol fuschin counterstain instead of safranin, pram stains of
suspicious colonies will be examined and saved.

4. Confirmatory procedures: Isolates consistent with CLO's by the

above criteria will be lyophilized and sent for confirmatory studies to
Cynthia Fennell, M.T. at the University of Washington in Seattle, Washington.
Stool specimens will also be spotted on nylon membrane filters and sent to
Datricia Totten, Ph.D. at the University of Washington for DNA probe
analveis. In addition, Dr. Totten will receive nitrocellulose filters

or which suspected CLO's have been spotted (as 10 aliguots of 2 3 McFarland

" suspension of the organism in 507 inactivated horse serum and 300 trypticase

Y e e Ten - my e o + < I~ R ARSI - 3 . 3
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‘iatiab diarrheal surveillance population, th

standard laboratory examinations and thz TLL studies discussed above will be

ohtained from sex— and age-matched {<1f ng.: <41 yr. for »1€ mo. & <5 wr.:
<% ovr, for 35 vr., & ¢ 20 wr.: +Dovr, for 327 vr,} controls who have not hagd

diarries within the past 14 davs, These contrels will be selected {ror thne

eligible house in the next bari as specified in the D55 census.
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D, SIGNIFICANCE:

This study will be the first in DPangladesh to exarine the role of Clo's,
a newly reccgnized gastrointestinal pathogen in other parts of the world.

Because of the vast numbers of patients with diarrheal diseases seen at



ICDDR-B, if CLO's are found in Bangladesh, this study wil] help the

international medical community define the spectrum of disease caused by this

organism,

E. FACILITIES REQUIRED:

No new facilities will be required.

¥, COLLABORATIVE ARRANGEMENTS:

Ms. Cynthia Fennell and Dr. Fatriciz

o |

Washington in Seartle, vashington will celleboreie or <oas proiect and will

P

ates. Thiv work will bz done in Seattle.

o
ot
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perform confirmatory studies on the CLC 1s
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ABSTRACT SUMMARY

This study is designed to examine the role of a new pathogen,
Campvlobacter-like organisms (CLO's), in gastrointestinal disease in
Bangladesh. 1In doing so, it will also further define the epidemiologic,
¢linical, and microbiologic spectrum of disease produced by this bacterium,

!. Subject population - the Matlab-Nayergaon surveillance population, a
systematic sampling of DSS patients presenting for treatment of diarrhea.
This group will include children because they constitute the majority of
patients presenting with diarrhea. 1In these cases, verbal consent will be
obtained from parents or guardians as per the surveillance protocol.

2. Potential risks - none. The study will require only additional
microbiologic laboratory work on specimens which are already being collected
for the surveillance protocol.

3. Methods for protecting against or minimizing potential risks - not
applicable. MNo risks are involvec,

. Methods for safeguarcding confident - @2 in the surveillance
arotocol, confidentiality will be mairia ¥ @ssigninz each patient a
unigque number by vhich he/she will be jig ied in the gGate forms.

S, Z)waiver of signed consent — 25 in tne surveiliance protoccl, verbal
rather than signed, written consent will he obtained because no risks to the
vatient are involved, Instead, participation will provide the ¢linician with
rdditional information which right aid in patient care.

i)Witnholding of information - no information will be withheld from the

atient,

h . - .
¢)Compensation and/or treatment for risks - not applicable. Ne riske

are involved.

6. Interview procedures - each ratient (or parent/guardian) will be
interviewved for about 5 minutes after urgent patient-care decisions have been
made.

7. Potential benefits - for individual patients, the availabilityv of
additional laboratory data mav result in beneficial theraputic decisions,
Longterm, should CLO's prove to play a significant role in enteric disease in
RBangladesh, this study may allow us to reduce the number of cases of diarrhes
in which no etiologic agent is identified. By characterizing a new organism,
it may provide a scientific approach to a2 broader spectrum of disease. It
may also be the first of several studies to link upper and lower
gastrointestinal symptoms of infecrious etiology.

8. Required specimens - the same stool and rectal swab specimens required
by the surveillance study will be used in this study.
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. SECTION III: BUDGET

4. DETAILED BUDGET:

1. Personnel services:

Name Position % Time Salary/yr
Taka Dollar
J.N. Wasserheit Principle i e , 620.00
Investigator
J.R. Harris ~ Co-~Investigator NA (Covered by vaccine trial
surveillance study)
K. Zaman Co-Investigator 5 6410 ——
M. Ansaruzzaman Co-Investigator 5 3600 —
C.L. Fennell Co-Investigator NA (I, of Washinpgton funded)
P.A, Totten Co-Investigator NA (0. of Washington funded)
. ]
(Subtotal 10010 620.00)
2, Supplies and materials:
item Unit cost-% Number Total cost-%
kirrow's antibiotic 30.25 7 211.75
supplement (SR69)
Antibiotic susceptibility testing discs
30uz cephalothin 20.835 2 41.70
30ug naladixic acid 20.85 2 41.70
5ug rifampin 24,55 2 49,10
Triketohydrindene 16.15 1 16.15
crystal hvdrate
Hippuric acid sodium 38.20 1 38.20
Oxidase test reagent 20.70 10 207.0C
(Subtotal 605, 60)
3. Eaquipment: None -
4. Patient hospitalization: None —-—
5. Qutpatient care: None -—
6. . ICﬂDR:@_Transport; None_ . . I
7.. Travel and transportation of persons: 1200.00

One round-trip air ticket between Seattle, Washington and Dhaka
for Dr. Wasserheit to work with Ms. Fennell and Dr. Totten on
collaborative parts of study
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8. Transportation of things:
Transport of lyophilized specimens, nylon membrane filters,
and nitrocelllulose filters from Dhaka to Seattle

9. Rent, communicatieons, and utilities:

1

1

]

—

0. Information services: None

1. Printing and reproduction: None

Py

. Other contractual services: None

2. Construction, renovatijon, alterations:

None

None

100.00

T




v

B. BUDGET SUMMARY:

Dollars/yr*
1. Personnel services - ©1020.40
2. Supplies and materials 605.60
3. Equipment _—
4. Patient hospitalization _—
5. Qutpatient care ——
6. ICDDR-E transport _—
7. Travel and transport of persons 1200, 00
©. Transport of things 100.00
.. Pent, communications. and utilities ——
1T, Information s=rvices —_—
1i. Zrintin: anc renroduction ——
12, Other contractual services -
12, Construction, renovaticn, alterations —
L §
Total 2926.00

Conversion from takas to dollars is at the rate of 25 taka to 1 dollar.

~

£. The consent forms used in the surveillance protocol will also be used
this investigation.
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