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SECTION I - RESEARCH PROTOCOL

1, Title . Studies on the isolation rate of an anaerobic
bacterium Clostridium difficile causing
diarrhoea in Bangladesh.

2. Principal Investigator : Dr. 5. Q. Akhtar

Co-investigators - Drs. D. A. Sack, M.Q.K. Talukdar and Van Loon

3. Starting Date : Dec. 1986

4. Completion Date : June 1587

R . LS T I e SR e . i
5. Total Direct Cost : $5000
6. Scientific Program Head : Dr. David A. Sack
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Abstract Summary:

The study plans to determine the frequency of isolation of C. dificilg
and its toxin from fecal specimens of patients with gastroenteritis,
Preliminary studies performed at ICDDR,B have indicated the presence of
this organism in stools of patients with antibiotic-associated diarrhoea
and in animals treated with lincomycin and ampicillin. Tissue culture
assay using WI-38, Y, adrenal, chinese.hamster ovary (CHO) and Hela cell
lines will be performed to detect C. difficile toxin. Toxin detection
will be attempted directly from stools and also from the recovered
isolates. Tissue culture assay to detect cytopathic effect (CPE) on cell
lines and neutralization with specific antiserum will be performed with

individual specimen. The study population will comprise of 100 patients




with antibiotic-associated diarrhoea, 50 with chronic diarrhoea,
50 children under 1 yr of age with diarrhoea, 50 without diarrhoea
and 50 diarrhoea patients above 5 yrs. of age without any antibiotic

association to form the control group.

8. Reviews:

i} Ethical Review Committee

ii) Research Review Committee:

iii) Director:
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SECTION 11 - RESEARCH PLAN

INTRODUCTION

Qbjective:

The main objective of this study is to determine whether anaerobic
hacteria are responsible fér diarrhoeal illness in Bangladesh. The
incidence of C. difficile in clinical and pseudomembranous colitis,
or as a whole in diarrhoeal illness in Bangladesh will be

determined.

Background:

Toxigenic strains of C. difficile have been shown to be a major cause
of antibiotic-associated pseudomembranous colitis (PMC) of man (1-5).
Feces from the vast majority of PMC patients contain a cytopathic
toxin which is neutralized by antitoxins of C. sordellii and toxigenic
C. difficile in high concentration, Toxigenic strains of this organism
have been isolated also at a high rate from feces of healthy nconates

and infants (6-8) but rarely from those of healthy adults (6,9).

C. difficile was first isolated from the maconium and feces of the
newborn infants in 1935 by Hall and 0'Toole (6). The organism was

named Bacillus difficilis because of the difficulty they experienced

in studying it. Isolation of this organism has been facilitated by the
development of a selective and differential medium -
cycloserine-cefoxitin-fructose-agar (CCFA) (10). This medium has been
reported to allow detection of as few as 2 X 103 colony-forming units
(cfu) of C. difficile per ml of feces. A selective enrichment broth

medium which combined enrichment and antibiotics to facilitate



detection of relatively small numbers of C. difficile in feces has very
recently been reported (11). Taurochclate-containing media were reported

to enhance spore recovery and is more sensitive than CCFA (12,13},

C. difficlie is now routinely identified in advanced clinical laboratories
by culturing on selective media. Tissue culture assay of C. difficile

cytotoxin is a recommended diagnostic test (14). C. difficile cytotoxin

is detectable in broth cultures (15).

Although clinical presentation of antibiotic-associated diarrhoea and
pseudomembranous colitis (PMC) has been known since late 19th century, it
appears to have been more common since the introductinn of antibiotic
therapy. 1In particular, lincomycin and clindamycin have been associated
with PMC, but most other antibiotics have also been increminated. The way
in which the antibiotic precipitate the disease is not clear. The most
favoured hypothesis is that they supress the normal intestinal flora and
allow overgrowth by rapidly multiplying clostridium which have survived
exposure to antibiotics or have been ingested after the antibiotic was

discontinued,.

C. difficile is a normal member of the indiéenous, anaerobic bacterial

flora in the bowel of adult human and infants but it is usually numerically
insignificant and represent less than 0.1% of the cultivable flora found in

healthy subjects. After various antibiotic therapies; €. difficile may
prolifirate at the expense of the repressed normal bowel flora and produce

toxin which is believed to be involved in the pathogenesis of PMC. This

disease is believed to be toxin mediated, and recent publications from three

groups indicated that €. difficile produces two distint toxins (16, 18}.



The toxin designated A and B, are antigenically distinct, large molecular
weight proteins which are separated by anion-exchange chromatography.
Both toxins cause actinomorphic changes with fibroblast cells in tissue
culture, although titers are substantially different and results with
other assays of blological activity show considerable variations. Toxin
B is a potent cytotoxin (18j, 1,000-fold more cytotoxic than toxin A and
responsible for most of the activity in the usual tissue culture assay.
It is also lethal to mice (17). Toxin A appears to be more active in
assays of enteric disease in experimental animals, suggesting a paramount
role in the clinical expression of the disease, Toxin A has been observed
to cause fluid accumulation in rabbit ileal loops and has been called an
nenterotoxin.” Two toxins are immunologically distinct molecules and are
acid and heat labile. Molecular weight of toxin A ranges from 440,000 to

500,000, and of toxin B is 360,000 to 470,000,

Enzyme immunoassay for detection of antibody to toxins A and B of

C. difficile has been develéped (19). The ELISA assays should provide a
sensitive, specific and practical method to define the prevalence of antibody
to C. difficile toxins. These assays could be readily applied to human sera
to examine and study the immune response of patients with C. difficile
induced disease. Enzyme immunoassays for detection of C. difficile toxins

A and B were developed with use of a double-sandwich microtiter plate

format. The specificities of the toxin A and B ELISAs were 98.6% and 100%
respectively (20). This could serve as a substitute for the tissue culture

cytotoxicity assay.

Recently counterimmunoelectrophoresis (CIE) has been proposed as a method

for detecting the toxins (21,22). But further study revealed that the



antitoxins used for the detection of C. difficile by CIE react with other
C. difficle antigens in addition to the toxins produced by the bacterium
(23). The potential of CIE for detecting cross-reacting antigens and,
therefore, f;r yielding false positive results has been confirmed in a
recent clinical study. Epidemiological study of outhreaksof C. difficile
toxin-positive diarrhoea in day care centre using polyacrylamide gel
electrophoresis technique has also been performed. The studv indicated
the importance of searching for C. difficile in day care centre children
who develop diarrhoea and that the electrophoretic patterns of isolates
may be used as an cpidemiological tool to study the potential chain

of transmission of C.difficile (24). Recently, polyacrylamide gel
electrophoresis-electroblot technique has heen applied for immunochemical
fingerprinting of C. difficile without information abhout their origin.
The PAGE-electroblot technique indicated that it could greatly aid
investigations into the epidemiology of C. difficile infections (25).

A bacteriophage and bacteriocin typing system for C. difficile has been
developed recently for use in studies of the epidemiology of colitis
induced by C. difficile (26). The typing system was used to determine
whether antibiotic-associated colitis in hamster results from overgrowth
of C. difficile that was already part of the hamster's howel flora, by
acquisition of C. difficile from the environnment, or from both
mechanisms. The result suggested'acquisition‘of C. difficile from the

environnment (27].

A fluorescent antibody test applied to stool smears detected 81% of
C. difficile positive stools from patients with antibiotic-associated

diarrhoea {8), but many cross-reactions were noted hetween antisera



raised against (. difficile and other clostridia. Studies to detect

C. difficile in feces by direct gas liquid chromatography has been performed

and it was concluded that gas chromatoaraphic detection of volatile fatty
acids or p-cresel in feces are not satisfactory screening tests for the
presence of C. difficile (29, 31). (A table on Background information is
added at the end to show the rate of isoclation in other laboratories}.

C. difficile was isclated also in Bangladesh from antibiotic-associated
diarrhoea patients through pilot studies performed by the principal
investigator at ICDDR,B. BAn abstract on this work was accepted by the

ASM and was given a press release. A manuscript has already been submitted
for publication in international journal. Antibiotic induced diarrhoea in
animals has also been experienced in ICDDR,B studies and the manuscript is

in preperation.

Rationale:

The role of an obligate anaerobic spore-forming bacterium, C. difficile in
diarrhoeal illness, spécifically in pseudomembranous colitis, antibiotic-
associated diarrhoea, even in their contacts has been established. The
organisms is now routinely identified in advanced clinical laboratories by
culturing on selective media. Bacterial toxins have been directly detected
from stool samples. Uptil ndw, the etioclogy for 20-30% diarrhoeal cases
are not known. Exploring for new diarrhoeal etioclogy like C. difficile

might aid our knowledge of unknown causes.

Isolation of this bacterium from antibiotic-associated diarrhoea patients
at ICDDR,B through two previously performed pilot studies indicated that
C. difficile is a cause of diarrhoeal illness in Bangladesh. This finding

demands further studv.

SPECIFIC ATMNS

1. To determine the incidence of C. difficile in patients with
gastroenteritis and to investigate the role of this organism

in diarrheceal illness in Bangladesh.

2. To assess the stool samples for the presence of C. difficile toxin

by tissue culture 1issay.



C. METHODS OF PROCEDURE:

Patient selection criteria:

a. One hundred antibiotic-associated diarrhoea patients, the onset of
diarrhoea occuring during the course of antibiotic treatment for other
complications, or if diarrhoeal illness become more severe due to

antibiotic administration as a control of gastraintestinal complications.

b. Fifty ~  patients with chronic diarrhoea (more than 3 weeks) with no

established diarrhoea pathogens.

¢. Fifty @ : .. children under 1 year with diarrhoea from ICDDR,B and IPGM&R.

d. Fifty children under 1 year without diarrhoea from ICDDR,B and
IPGMER.

e. Fifty ... . diarrhoea patient above 5 years of age without any antibiotic

association to form the control group.

Collection of Stool Samples:

Catheter sample will be collected in all cases; 2-3 ml of the stool samples

remmpreiiidlbe.collected jin small yials and, will, be immediately, frozensfor.direct crummm,c e
toxin assay. Second part of the catheter drawn stool sample (2-3 ml) will be
&
directly inoculated into cooked meat medium for enrichment purposq#. Rest of

the sample will be collected under liquid paraffin for direct inoculation

and for keeping stock,

Direct toxin assay:

Attempt will be made to test all fecal samples directly for C. difficile
cytotoxin within 4 hrs of receipt of the sample. Samples that cannot be tested

immediately will be stored at -40°C until examined. Ten percent suspensions



of fecal specimens will be prepared in 0.05 M phosphate-buffered
saline (pH 7.0), and will be centrifuged at 10,000 ypm for 10 min.

The supernatant will be sterilized by filtration through membrane filter
with a 0.4§7um poresize., 0.1 ml of serial 10-fold dilutions of stool
filtrates will be added to tissue culture monolayers. The tissue cultures
will be observed for the characteristic (actinomorphic/rounding} cytopa-
thogenic effect (CPE) hourly for 8 hr and again at 24, 48 and 72 hr.
Cytotoxicity is defined és fhe demonstration of CPE in at least 50% of the
cells. All positive filtrates will be retested and neutralized by the
addition of 0.1 ml of a 1:25 dilution of C. difficile antitoxin. The
antitoxin will be purchased from the Anaerobic Laboratory, Virginia
Polytechnique Institute. Neutralized cell cultures will be examined at
the same intervals as the non-neutralized cells. A toxin standard (from
the Anaerobic Laboratory, Virginia -Polytechnic Institute) will be used,

a positive control and a CPE negative fecal filtrate from an asymptomatic

volunteer will be used as a negative control.

Examination of feces for C. difficile

Fecal samples collected under liquid paraffin will be directly inoculated
on CCFA (10), for the recovery of the vegetative form of the organism, on

: Py SN s AN S S 5 T - E b e
TCCFA L12) for the recovery from spore-form. 1- 2 ml of the fecal samples
will be heated at 80°¢ for 20 min and the heated samples will be inoculated
on blood agar plates. Characterisitic spore formation is best observed on
blood agar plates. Inculated media will be iﬁcubated anaerobically at 37%
in an anaerobic chamber or jar for 24-72 hr. C. difficile on CCFA, TCCFA
or blood agar plate will be identified by characterisitic features in
culture, Gram-stain aﬁd fluoregéence. The API 20A (Analytab Products,

Montreal, Canada) anaerobic system will also be used for confirmation of

the identity of all isolates as C. difficile.
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The enrichment medium, cooked meat carbohydrate-selective broth (II) will
berinitially incubated with the .sample in screw capped tubes for 4-6 hrs.
at 37°%¢ and then will be inoculated on CCFA and TCCFA. [Lnrichment broth

will be incubated upto 72h and subsequent subculture:will be made at 24,

48 and 72k. Identical culture condition and identification criteria will

be maintained for enrichment broth as well.

SIGNIFICANGE

pseudomembranons colitis, antibiotic associated diarrhoca, necrotizing
enterocolitis, cven . difficile induced diarrhoea through acquisition
of dessiminated vegetative or spore form has been reported to be fatal,
specially in neonates. Correct diagnosis is essential for therapeutic

measures and vancomvein is usually used. Commonly used antibiotics have

shown to <etriorate the cases.This study should previde significant know-
ledee and mabe contributicn sownrds new diarrhoeal ctiology. Through this

nrotocol an angercbic ldboratory will be established that will provide
scope for cxpioring other snacrobes causing diarrhocal iliness. Other
anacrobic hacteria than €. difficile have also been reported to be involved

in causing diarrhoea,

FACILITIES REQUIRED

Arrangements have been made.

COLLABORATIVE ARRANGEMENTS

Collaborative arrangements with Dr. J.G. Bartlett of Division of Infectious

Diseases, School of Medicine, -Johns Hopkins University, & pioneer researcher
in exploring the role of C. difficile in antibioticQasséciateﬁ diarrhoea and
pseudomembranous celitis, has already been made. He has assured of all

possible help and cooperation and been sending us research materials, literatux

- a
. . T S SR S
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Tissue Culture Assavs for Clostridium difficile Toxin .

Patent category NO. pasitive no. tested

Antibiotic-associated PMC

Larson et of. {1978) 9y
R. H. George et al. {1978} 8.8
Keighley er al. (1978) . : 16/16
Bartlett er al. (1980} . 1377141
Delmee and Wauters (1981 23028
W. L. George er af. {1982h) 29438
‘ Antibiotic-associated diarrhes without LxNhIthd PMC
Bartlett er «f. (1980} 193710
Gilligan 7 al. (1981} 1359
Lashiman ef wf. (1981 » 9352
Delmee and Wauters (1931 362
Arvnsson er of. (1981) 2Rb-E2T
i Gilligan ef al. {1981 1561
W. L. George et ul. {1982b} 29138
Diarrhea unrelsted 1o anhibiotics
Baaleu et af. 11980} . . G 562
Gilligan er af. (1981} 2100
Keighley er of. 11978) 02y
W L. George et al. (1942b) 017
ik Antbwtic exposure without diasthes
yif Bartlett er al. (1980) 2110
! , Lishman er of. (1981) 453
F3 ; W. L. George er af (1982 312
i1 Healthy adults
i Bartlctt et af. (1980) w60
) Lishman et al. (1981) 021
i ; Meuwissen and Rielra ([980) 1/421
: ; Healthy neonates

Viscidi er af. (1981) 1245
Bomello (1979} . [O/19
Kim er af. (1981) 9/21
Sherenz and Sarubbi (1982) 10/37
Gurwith er al. {1981) 9/47
» Docta and Meyess (1982) P e e el T ke NG T e e
Mcuwnsscn and Rictra {1980) 174121
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3100 Local Salaries 2 : t, 100 » o ; 1,200
3200 Intl. Salaries 8 e o e L :
3300 Comnsultants 14 . . R . :
3500 Travel Local 15 T S R b :
3700 Supplies & Mat. 18 2,850 . Ly 2,80 ;

*
3600 Travel Intl. 16 v :

0300 Capital Expenditure ' 3 3
Refer Page 21 :
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¢ Refers to entire life of project.
t% For Fipance use only.
Budget86.1-3

AZIZ-5.



' No.of i+ No. of Man
Positiens @ Months

A. Divect Project/Protocel/Branch : .
Staff at 1.1.1986 : : :
Sourced from Page 3

Add: : : . )
; . 1,100 .
B. New Recruitments '
Sourced from Page 4 : ;

€. Staff allocated from other area |- . : :
Sourced from Page 5 : ; . :

{1} Sub-Total ; ‘ J :

Less: : 3 :
D. Separations ; . .
Sourced from Page B : : :
E. Staff allocated to other ares . : : : '
Sourced from Page 7 : ' :
{it) Sub-Total ;
vi1Y-{11) TOTAL ; ©ox 1,100

"¥fAgrees with.
Page | :
. A/C No.i3100:
dgetB6.1-3 . Column D



' . Start | No. . *¥¥No. ! %X¥Rate
Job Designation . Level: Date | of i of Man. Fer i $ Amount .
: b iPosit.! Months! Month !
GS 5 1 15.12.86! 1 i & X 190 1,100
i TOTAL :% 1 % g » 190 : %1,100 :
** See annexure A for a list of rates. ! * AGREES WITH PAGE 2 ROW B :
*¥% Calculate man month from the month A

Page 4 of 21

i iy e i i ol . o o iy o aom R e e T St e re e e e —ar e~ ———

of joining upto the end of December
1986 i.e., if joining month is March
1986 then man month will be 10 for one
person. If no. of persons is more than
one, say 4 then man wonth will be
(1oxd)=40.

BudgetB86.4



Page 17 of 21

AsC , : :

‘Code | ftem n“qutp+ : $ Amount :

s e m - - - -~ P Mmook mas s e mm g e = -—-——--—-—u-—-—-——-—-.........._-;

F370 Iruga {us=4 for medicoation in the : :
; ' Lospitals ud fi 9Id 3tﬂtions} H ‘

fd?ﬂ Glagsware {Bn!tle, beaker,cylindar, : :

; petraidish, atuminium seal, slides, : :

" slopper, tube etc,) : 5

2763 Hoapitsl Supplies {bandage, :

: ¥auze, blade, bowl, catheter, cotlon, ; . ;

; ' needle, syri&ié, solution, ieukoplast, | 100 :

: towel eto. ] ; :

- G e am e e F md i s ke s e et e s = A A e e ame e b e e —_— ..__-...'

3704: Stationery %&é_9£§522-§5221135 ? 200 '

: {Battery, book register. binders, : :

: : files, pencil, tastener, paper, ribbon,: ;

: . “*dpao- et ' ;

; e e e e h i s mmam a4l e e e A e o e ey e __.._..._..-__.._........_..,.__.__.__...,,,...,........__._._._...._,:

37060 Chemicals and_Medis :Acid, reagent, ! ;

. dextrose, sodium, bactoagar etc.) : :

'-..‘._.—..A‘-.-.“. - e e e TN TNt TS rkm s mime s m i dh e M e e e e e am A e b e e e m Tre o e o s . t

3706, Materisls for Unmiform 'Cliaih, button ! :

! ste. reaguiced for making uniforms) . 1

3707 Fuel, 0il_and_ Lubr¢§§25$ (Biesel, ! !

¢ mebil, petroel, Kerusene cheo. ' :

+3¥C81 Laboratory Suplies (Aluminium foil, : :

© Lag, blade, brush, cep, container, : o

e e ot f‘ Im X""‘Ra-‘f p{'(‘ } N Byl Y WW“#‘M 2 o #,-.J. Y, ok . kS .

137068  House ;ggp1ng oupglzea {&e ru%Ol ; :

¢ battery, wiping cloth, duster, ; :

‘ bock and key ote.) ! ;

'37101 Janitorial Suppies {(Blcachiong f :

powder, hrush, detol, detaorgent, : ;

: inzectrcide, sovap oo, : :

' : {Contd. toe Page No. 1R) ' :

BudgetB86.17
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Page 8 of 21

cContd, from Page Mo, (7]

CASC :
Code ! Pom D oegesaplien ‘% Amount J

and spaves fAuiomobille spares, .
ttdoery, storey reauived |

1
: faor marsionsbee gervices ote, )

plies (Materials netb .
: : normal by kepi in stork and purchased : 1,500 '

only ageinst specific requisitions) : :

: : Sub-Total . 1,500 :
'3713! Freight_and_other Charges = 400 i
. : Add 20% to above sub tetal : 450 ‘
; : TOTAL : 2,650 '
. AGREES WITH !

: PAGE 1 ;

A

e W g, TR noo L T PSS F T e TE RNUICL N - . FIRTEIE N

obte: VPor rates ploase contact Supply Extb. 2580 (add 10% to
vates lor nfiation:

dudgerya 18



Page 19 of 21

OTHER_COST-1886

e ey  —— . e e A A8

- — e R - T e e Bl

PA/C N !
iCode ) Accounts Description ' $ Amount :

: : (Maintenance and repairs of vehicles, : 100
' ; equipments, furniture and buiiding) :

: i {Postage, telephone, telegram. ]
: ¢ electricity etc.) ;

: i fee, audit fee etc.)

e S S R e S L L RS

+4400: Eptertesinment,

S e e e s R R e S S D e RN P

:4500: Service Charges (Porter, labour,

'-r-———-----—-.--_—.-.-—2——_——...—-—_.-—.-._—-.,-"-..—-.-.-_.—-.-——---u..-..-_—____-..—--».-.m-..---.._-—--—...»--.

14600 Staff Development_and Training i =
: ' (Training course fee, training ; :
materials, stipend,scholarship,

subsistance paid to the staff) : :

AGREES WITH
PAGE 1
A/C Neo.3800
i COLUMN D
Budget86.19 lEE==-s==zz=z=z=!



RN ' o Page 20 of 21

TASC : i i
.Code ! Service Arega - ! $ Amount :
4801 Torniputer ; f
P 4802 Transpert bhaka ‘ : 600 :

‘4803 | Transpert Matlab :

i W BRI 'y BN Rt T T R LR S st
swr e wah AB0GT o WEEEFFPFERS p o ¥t S WS DY LR . .

4805 ¢ Transport Tekmar T |
4806 1 Yerox and Mimeograph 17 00 :
4807 © pathology T T
. }Xééé"?"“52;;;;Egi;;;"}éélg””"”””“"“*"W”"'”""“"*?“”"""""’"'"'"}
4RO 1 Biochemisiry | TTTTTmemessd
R .
e e
e T e e
813 0 Potient bospiiebieation seegy 7
4814 0 Amimal Researen T
4815 0 medical Tilusiration T ey T

(4817 Telex

‘4818 ! Qut Pati

ent care

E T T s e e e e e e e e S T T e e e e e —— b Ll T e,

‘48B30 Transport Subsidy H ;

: TOTAL R 1,000

S R T T R T O MmO MmN L mim e om oot o e et e T R I M A e e o ru sk e e e e o e . e .
_.—.....—..—.-_......-.._....-......_._._..-_._.__..._-_—v._.....-....__.-._—-—_:!-.-.--_—-.--uu—..—-.--._.--—--

. FAGREES WITH :
*% See annexure B for rates. . PAGE .1 Cor
. A/C 4B0O :
' ‘ i COLUMN p :
Budgel 86.20 : v ;
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