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The Chairman, ERC

DATE .
Dr. K.A. Monsur -

Ethical clearance of a protocol entitled, "Incidence
of diarrhoea dué¢ to Escherichia coli" by: Dr. K.A.
Monsur

From the MacConkey plates to be inoculated for routine
culture of stool in Surveillance patients (Protocel No.
86-022), about 15 isolated, presumptive E. coli colonies
will be picked and preserved in agar Slant for the
present study.

This is for your kind information and approval.

Thank you.
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7. ABSTRACT SUMMARY

From the surveillance series of patienis attending the ICDDR,B
Treatment Centre about 400 cases of diasrrhoea will be selected
for study ﬁer yearf Patients in whom a known entleric pathogen
can be lisolated will be excluded From the study. Fifteen
isolated E. ¢o0li colonies from eabh of. the remaining patients
will be tested fof their phage sensitivity pattern. Those which .
are found to contribute the predominant E. c¢oli flora in -the
patient, as indicated by the uniformity of their phage
sugceplibility pattern, will be tested exhaustively for detection
of EPEC, ETEC, EIEC and enterohaemorrhagic E. goli. The study

will select and make in depth study of the suspect group of E.

¢oli among which the pathogenic ones are expected to be found.
The study will be continued for two years and is expected to give
the spectrum and seasonal variation of the B. coli infection

among the diarrhoeal patients attending ICDDR,B.

8. Reviewers:

a) Ethical Review Commitiee

b) Research Review Commilttee

c) Director




SHCTICON I1 ~ RESHARCH PLAN

A. INTRODUCTION
1. Ohkjective:

Te identify the spscirum of Escherichia coli infections among the

diarrhoeal cases abitending ICDDR,B..

2. Background: . .

Escherichia ¢oli is one of the major causes of diarrhoea in the
developing countries. The recognized pathogenic strains
presently include E. ¢oli that are clsssfied as enterbpathogénic
{EPEC), enlLerotoxigenic (ETEC), enteroinvasive {EIEC) and
enterchaemorrhogic ﬁ1,2,3}. It is possible that there are other
pathogenic E. c¢oli for which we do not know the identification

characteristics and they, therefore, remain undiagnosed.

Normally, E. ceoli in the gut is present as a changing mixtune of
many different strains (4,5,6,7). ‘ But in clinical césea of E.
coli diarrhoea the pathogenic sirain is usually present as the
predominant. E. c¢oli population so that if one examined 10
colonies individually most of them would belong to the aamé
pathogenic strain (8}. However, in endemic areas pathogenic E.

coli can be present in the gut even in asymptomatic healthy

individusals. In such cases they are usually present in amall
numbers and are detected if large numbers of E. coli colonies are

.examined from the same person (9).

To confirm that an E. coli isolate is not a pathogen, the iscolate

has to e examined for all the possible pathogenic



characteristicos Jnown for E. goli. ¥rom the culture plat¢ the
different E. g¢oli cannot be distinguished from each other by
their colonial appesarance. Therefore, 8 large number of
different . colonies have to be examined te make sure that a
‘pathogen, if present, will not be missed. It can, therefore; be
assu@ed that many of the E. g¢oli infections remain undiagnosed
because such large number of coloniea cannct be routinely”

examined from sll ceses of diarrhoea for all their possible

pathogenic characteristics.

In clinical cases of diarrhoea with no identified etiology the
possibility of E. coli being the causative crganism shoulq be
considered.. The most promising approaoh.ta detect the pathogenic
E. ggl; will be Lo examine those E. coli which are present as the
predominant E. ¢oli flors in the intestine and which have ibeeﬁ
obtained from disrvhoeal Qaseslin which no otber pathogen has
been 1isolated. Examinatiug of an adequate number of isolates,
-which fulfill <the above oriteris for wall the pathogenic
properties that are known for E. c¢oli, is expected to give the
ﬁpst complete picture of the spéutrum and freguency of E. ggli

infection in the population,

Differentiation between E. c¢oli streins can be made by their

complete serological profiles {10} the determinstion of which is

too laboricus, expeansive and time consuming end beyond the scope
of most laboratories. The phage lysotype of an E. goli isolate

tested against a suitable selection of phages provides an
- alternative simple and useful method to determine the identity or

otherwise of most E. coli isolates (11}. The technique is simple

r



and a lardge number of celonies can be examined in & day. If g -
or 15 different E. cgli colonies from & normal healthy indivi&ugl,

or from a clinicel case of diarrhoeas not due to E. coli, are

examined for their phage lysotypes, the lysotype patterns wi;l
usually differ. In the case of diarrhoea due Lo E. goli, the
pathogen will normally constitute the predominant E. coli flora
and the phage 1§satypes will be similer for nearly all of the
colonies; If, therefore, 10 to 15 E. c¢oli colonies from all

-

diarrhoea cases are routinely examined for their phage lysotypes

in those cases where the diarrhoea is due to a pathogenic B. coli

wost of the colonies will'belpng o & single strain which will be

indicated by a similar lysotype pattern,

In the present study, bacteriologlc&l exasmination of Lhe stool of

clinical cases of diarrhoea will be carried out. Colonies of E.

coli from those cases of diarrhoes in which no cther ‘pathogen had

been identified and where the E. go i isolates would give
prédnﬁinantly 8 single lysotype wlil be exsmined in depth for
the;f possible pathogenic characteristios. Examination ofr an
adequate- number of the abaove type of imolates is expected to
give the most complete picture of the spectrum of E. c¢oli

infections in a population. The study is proposed to be carried

out over a period of 2 vears. Therefqre, it is aslso expécted to .

g€ive the pattern of geasonal variation in E. coli infections.

3, @g_. tionale:
In view of tLhe difficulties in separating pathogenic E. coli from

the non~pechogenic ones, many K. eoli  infeotions remain



undiagnosed, Using phage lysotype ss an identifving marker the
study will serve Lo screen the suspect £, gg@i,pvpulatiun. Stuﬁwf
of this suspect population of E. g¢oli for pathogenic markers is
expected to, give the best picture of the spectrum of E. coli

infecion in clinical cases of diarrhoes.

The study which will be carried out over a 2 year period is also
expected Lo give & picture of the seasonal variations in E. c¢oli

infection.

B. S8PECIFIC AIMS | _
1. To investigate the diarrheeal cases attending ICDDR,B for
screening the suspect K, goli population among which - the

pathogenic ones are expected to be found.

2. to examine the above suspect populstion in depth for

pathogenic characteristics of E. coli.

Selection of B. cgli isoulptes:

Aboul 400 cases of diarrhoea reporting to the Treatment Centfe:of

ICDDR,B will be selected per year from among the surveillance.
series. Main clinicel festures, naked eyé and microaoepic
characters of the stool will be noted. From the MacConkey plates
to be incoulated for the 2tool oculture about 15 isolate&,.
presumptive E. goli coloﬁies from each patient will be r&ndﬁﬁly"'
picked and preserved in sgar slant. Those cases -iﬁ -xhom:

Salmonella, Shigells, Y. gholerse or other enteric pathogen are’

detected will be excluded from the study. The,piéked up B. coli

colonies from those cases in which no known pathogen can be



ipolated will be tested for their phage 1yﬁvt?p& pattorns as

deﬁgribed by Monsur et a&l. (11}, Lysotypes giving a

‘ﬁredgminantly {260%) single peattern in a cese will be examined in

::dkpth for the presence of pathogenic markers for E. coli as

‘hentioned below, The number of isolates which will reguire

detailed examination is expected to be of the order of 200 per

year.

Test fot pathogenic characteristics:

i) Serotyping oé the iselates using commercislly available
aniisera for presence thé 6f7EPEQs}

i) Test for LT. '

iii} Test for ST.

iv) Bereny test and plasmid profile enalysis for RIEC.

Where all the tests (i) to {iv) age negative the isolate will be

tested on HeLs cells for Lhe grqdﬁction of verotoxin:

For specific isolates additional tests, - .8, accumulation of
fluid in rabbit ileal loop, will be attempted when felt

necessary.,

b. SIGNIFICANCE
Investigation of diarrhoesl cases for detection of all types of
pathogenic BE. coli ism laboriéus, expenaive and time consuming.

obviouaiy cur knowledge of the nature and extent of all types of

 §, coli infections BROng &iarrheaal enges it Bangladesh has'

remained incomplete. The present study will give us a much more

coumplete picture of the spectrum of E. ¢eoli infection among

diarrhoeal cases attending ICDDR, B,

7



BUBGET

Totallrwo yearg’ direct ccs%: 48,258,00

Expense ! : Amount
. Category ! Description :

! 4 Year 1 ; Year 2
! v Jan 1 = Dec 31 ) Jan 1 ~ Deo 31
H '1 1988 ! 1989
: : ¢ {15% infletion
: H : added)
[} iz 4
¢ B E

3100 Local Salaries 9504 9646

3300 Loeal consultant 3960 4019

3700 Supplies and Mat. 8000 5075

4000 Other costa 500 510

4800 Interdspartmental | 4000 3045

s 23964 22294



Erief Budget Bresakdown of Year 1

Local Persopnel (All new recruitment)

Job X No. Level Amount/month Time involvement
Consultant 1 | ~- . 333 A 1060% -
Molecular

Biologist i NO-C 300 50% e
Sr. Res. Officer 1  GS-6 320 100 .
.8r. Res.iOff§per 1 4s-6 32 10%

Sr. Techniciéh 1 G8-4 140 100%

Lab. Attendant 1 ﬁ. @s-2 120 100%

Supplies and Materisla:

Media T s000

. Sera - ‘2693}

Glaseware '  _ R it 1000
Non-stock S a  .§§00 ‘ B

Interdepartmental and other cogsta 7000
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