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Abstract Summary:

Shigellosis is a common cause of morbidity and mortality among
patients treated at ICEDR,B. Shigellae commonly contain plasmid
nediating such phenctypic characteristics as antimicrobial resistance
and invasiveness. The presence of one or more plasmids may correlate
with clinical and epidemiologic characterstics of illness. The
purpose of this study is to identify plasmid patterns among s sample
of Shigellae isolated at ICDDR,B. The plasmid profiles will be
correlated with clinical and epidemiologic data available through

ongong Surveillance Activity,
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SECTION IT - RESEARCHE PLAN

-
INTRODUCTION
1., Objectives:
a. To examine the plasmid profiles of (1) a random sample of
Shigella isolates from patients with shigellosis seen at .
ICDDR,B and (2} the plasmid profiles of Shigella isolat%es
from patients with shigellosis admitted to the medical ward.
b. To correlate clinical and epidemioleogic features of shigellosis
with plasmid profile using available surveillance data and
hospital case records.
%
2. Background:
Shigella species are the second most common pathogen isolated from
patients over 2-year-old seen at ICDDR,B; illness is associated with
a case'fatality rate of 0.7%{(1l) in 4% systematic random samples of
all patients seen at ICDDR,B and 17% in hospitalized patients(2).
In rural Bangladesh dysentery is the most common cause of diarrhoea-
-

related death (3). Patients with Shigella infections are not homo-
genous and certain strain-related properties such as plasmid profile

may distinguish groups of patients,

Shigella commonly ccntain Plasmids, extra~-chromosomal circles of DNA
that may be transferred from one bacterium to another. The genes

coded on plasmids may mediate invasiveness (4,5), antimicrobial .



resistance, or other characteristics, ICDDR,B has recently begun to
extract plasmid DNA using an alkaline-denuaturation proceddre requiring
only small amounts of broth culture {(6). This procedure been used to

detect even large molecular mass plasmids in enteric pathogens.

As an epidemioclogical tool, plasmid pfofiles have been used as a marker
to identify single clones of bacteria. This has facilitated studies A
of secondary spread of 1llness among contacts, spread of illness through
community due to a single strgin, and 1dentification of vehicles in

common source outbreaks (7,8). At CDC we have used plasmid profile analysis
te study the relatedness of ‘shigella and other enteric pathogens a#d used

these data as an epidemiologic tool in the investigation of several out-

breaks of Shigella and Salmonella infectlons. We have examined a large ¥

group of Shigella strains and found that the plasmids visualized are a good
marker for a single clone, making it possible to trace transmission of
disease and ldentify common sources (7).

Another epidemiclecgic application of plasmid analysis might be to identify
strains assocliated with more severe disease, those affecting a certain
age group, those with ahigher mortality rate, or other groups. Since
plasmids carry genes coding for clinically important phencmena such as
invasivepess and antimicrobial resistance, the plasmid profile may be
expected to correlate with certain clinical or epidemiologic features of
shigellosis, The findings of this investigation will describe plasmids
assoclated with endemlc shigellosis in Dhaka and examine clinical and epi-

demiologic features associated with the rresence of certailn plasﬁids or

groups of plasmids,



SPECIFIC AIMS

1. To examine plasmid profiles of a random sample of all Shigella

isolates (including flexnexi,-§ysenteriae, sonnei, and boydii)

from patlents treated at ICDDR,B.

2. To examine plasmid profiles of Shigella isolates from all patients

admitted to the medical ward at ICDOR,B. R

3. To study clinical and epidemiclogic features of shigellosis
using available surveillance data and determine whether the
presence of certain plasmids correlates with these descriptive

features,

MATERIALS AND METHODS

All available Shigella isolates from "surveillance patients" (a 4%

random sample) who presented to ICDPDR,B for treatment in 1982 will be

examined, ,This will include isolates of Sh. flexneri, sSh. dysenteriae,
Sh. sonnei, and Sh. boydii from approximately 150 patients. In
addition, available isclates fram a cohort of all patients with shigellosis

admitted to the medical ward in the last quarter of 1982 will be .

studied,

DNA from each isolate will be extracted using a modified version of
the Birnboin-Doly technique (5). Plasmid DNA will be separated on an
agarose gel by electrophoresis, stained with ethidium bromide, and

visualized under ultraviolet light.



Clinical and epidemiologic data (available through ongoing Surveillance
Activity) which correspond té eath isolate will be cbtained. These
data include age and sex of patlent, time of onset, duration of
symptoms before presenting to ICDDR,B,degree of dehydration, nutri-
tional status, dietary habits, nature of diarrhoea, method of treatment,
and outcome. Patients with similax glasmié prcfiles will be

grouped and these characteristics compared.

SIGNIFICANCE

This investigation may reveal associations between the presence of,
one or more plasmids and certain clinical and epidemiologic charac-
teristics of shigellosis. If plasmids mediating antimierobial
resistance are identified, characteristics of infectien with resistant
strains will be studied. This study is an applicatien of the estab-

lished surveillance system and a new epidemiologic tool, the plasmid

profile.

FACILITIES REQUIRED

1. Materials and equipment available in the plasmid laboratory.

2. Computerised surveillance data. (alveady availablel,

3. Reference Shigella strains isolated from "surveillance patients"
in 1982 and from medical inpatients from October l-December 31,i

1982 (already present in stock],

[



F.

COLLABORATIVE ARRANGEMENTS

The study will be done in collaboration with Centers for Disease

Control, Atlanta, USA.

~
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EBSTRACT SUMMARY

The investigation will involve 2 study populations (1) all patients

with shigellosis in the 4% random sample used for ICDDR.B Surveillance

+

Dacca Station, in 1982 whose isclates are stocked and {2} all patients witﬁk
chigellosis admitted to the medical ward between October 1 - December
31, 1982 whose isolates are stocked. The second group was.chosen
because these patients have the most severe and complicated infections
and should be examined as a specizal group. )
%

No risks.

NA

The study will provide a practical application of a new epidemiologi -al

tool to further the understanding of endemic shigellosis in Dheka.

The investigation requires the use of hospital case record and

surveillance data.
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SECTICN IIT - BUDGET

A, DETAILED BUDGET

PERSQNNEL SERVICES

% effort ov Annual

Name Pasition No. of days Salary
Dr C. Tacket 100% T
Dy N. Shahid 15% TR85 120
Dr I Hug 5% $ 54,700
Mr. ARMA Alim 15% Tk75,980
SUPPLIES AND MATERTALS
Media
Chemicals
EQUIPM@&i_ ~ HNone
PATIENT HOSPITALIZATION - None
CUTPATIENT CARE -~ Hone
ICDDR,B TRANSPOQE‘ -~ None
TRAVEL AND TRANSPORTATION GF PERSONNEL 1580
TRANSPORTATION OF EQUIPMENT - None
RENT, COMMUNICA?§9§%AND UTILITIES 1255

INFORMATION SERVICES {(LIBRARY AND PUBLICATION)

PRINTING AND REPRODUCTION

COMPUTER TIME Tk 200/hr 5 hrs

CONSTRUCTION,WBENOVATION, ALTERATIONS

- None

Project Requirements

Taice bollar
3192
680
2850
20
50
4500
1Cc00

S



BUDGET SUMMARY

TAKA  US _DOLLIR
Personnel Services 6,042.00 £80.00
Supplies and Materials - 100.00
Bguipment - -
Patient Hospitalization - -
2

Outpatient Care

ICDDR,B Traasportation

Travel and Transportation of Personncl - 1,586.00
Transportation of Equipnent - -
Rent, Communication and Ctilities - 1,255.00
Infermation Services (Library and Publication) - -
Printing and Reprcduction 400.00 -
Other Contractual Servides (Computer Time) 1,000.00 -
Construction, Renovation and Alterations - -
TOTAL : -~ 7,442.00 3,015.00
Grand Totai: Us$ 3,952.00
Staff Commitment:. US$E 955.00
Contingency Cost: US$:  2,998.00

Conversion Rate USS 1

00 = Tk. 22.00




