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SECTION I - RESEARCH PROTOCOL (PTLOT)
Title: MORTALITY FOLLOWING SHIGELLCSIS IN MATIAB

Principal Co-investigators: Dr. N. Huda
Dr. J. Harris

Co—~investigators: Dr. K. Zaman
Dr. B. Wojtyniak
Dr. M. Yunus

Starting Date: January 1, 1985

Campletion Date: June 30, 1985

Total Direct Cost: $605

Scientific Program Head: This protocol has been approved by the

Disease s.mssg_,c}ja rking Group
Scientific Program Head's Sigrature 4 Zi N Cfé_ Date £ 7 _/V"-“ v (983

Abstract Sumary:

At the ICDDR,B, we are attempting to design interventions for reduction
of mortality among children under the age of 5 years. One group of
children shown to be at high risk for mortality are children who present
to the Matlab treatment center with diarrhea. Of these, children with
shigellosis may be at exceptionally high risk for mortality,
particularly during the current multiply antibiotic-resistant S. :
dysenteriae type 1 epidemic, which began in 1983. We propose here a
retrospective review of 1983 and 1984 records to allow us to calcnlate
species-specific mortality following shigellosis, to compare this
mortality to that following other diarrheal illnesses, and to determine
risk factors for post-shigellosis mortality. With this information, we
hope to guide intervention efforts aimed at decreasing mortality among
young children.

Reviews: a) FEthical Review Committee Date

b) Director Pate

.
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u -SECTION II - RESEARCH PLAN

IY'LTFODUCI‘ ION

|
Chijectives
¥

T‘b determine the mortality following shigellosis during an epidemic of S.

dysenteriae type 1, compare this mortality to that following other diarrheal

iir-llnesses, and determine risk factors for post-shigellosis mortality.
|

I ’ -
Background

!

4t the ICDDR,B, we are attempting to design interventions for reduction of
fiortality among children under the age of 5 years. One group of children
shown to be at high risk for mortality are children who present to the

f

Matlab treatment center with diarrhea (1}. Mortality rates for children

ischarged from the treatment center exceed those of children of the genexral

;gopulation and, for discharged children in the third year of life, are 5
times the expected. Unfortunately, about half of the 4,000 to 6,000
}%)emographic Surveillance System ({DSS) residents who present to the Matlab
treatment center each year are children under the age of 5 years, so this is
probably too large a group for effective intervention. Further
identification of risk factors for mortality among this group would be
fiseful. One such risk factor is severe malnutrition. Severely malnourished

children discharged from the treatment center have mortality rates which are

14 times higher than those of discharged well-nourished children (1).

|
EI
|



Sngellosls may well be ancther risk factor. Shigella are the fourth most
cgmmonly isolated diarrheal pathogens from persons who present to the
tﬁeatment center (2). All of the three more commonly isolated pathogens,

rotavirus, enterotoxigenic Escherichia coli, and Vibrio cholerae Ol, cause

an acute watery diarrhea that would be expected to result in death primarily
by dehydration before or during hospitalization. Shigella, on the cther

d, frequently causes grossly blocdy dysentery (3) which can be prolonged
aTd may cause or exacerbate malnutrition and result in post—~discharge

mortality.

JLong the Shigella species, S. dysenteriae type 1 causes the most severe
iklness. 1In Stoll et al.’s stud§ of shigellosis at the Dhaka treatment
%%nter, bloody diarrhea was a symptom at presentation of 83% of S.
gysenteriae type 1 patients and only 47% of patients with other Shigella
ébecies. This severe illness may lead to death. In the Central American
multiply antibiotic-resistant §. dysenteriae tvpe 1 outbreak of the early

1@70'5, case-fatality ratios of 10% to 15% were seen (4)..

- Bangladesh and Matlab are in the midst of a similar'outbreak. Figure 1
{hows the marked increase in the incidence of Matlab treatment center-
dlagnosed S. dzsenteriae type 1 diarrhea in 1983 and 1984. Similar

increases have been seen in northern Bangladesh and West Bengal (5, 6).

fultiply antibiotic-resistant isolates have been documented in all these
focations (5-7), and case—fatality ratios as high as 12% have been

#ocumented in the 6 months following illness in northern Bangladesh (6).



V#e propose here a retrospective analysis of mortality following Matlab
treatment center presentation with shigelleosis in 1983 and 1984, the first 2
Jr:ears of the curyent S. dysenteriae type 1 outbreak. We plan to calculate

species—specific mortality to determine if mortality following S.

| Cy :
dysenteriae type 1 illness is higher than that following other Shigella

llness as well as compare mortality following shigellosis to that following

WA

—t

ion-Shigella diarrheal illness. In addition, we will attempt to determine

i"uther risk factors for post-shigellosis mortality. With this information,
we hope to guide intervention efforts aimed at decreasing mortality among

}I:foung children.
I

SPECIFIC ATMS
|

L. To determine the species-specific mortality following shigellosis during
l an epidemic of S, dysenteriae type 1.

2. To determine if the mortality following shigellosis is higher than that
following other diarrheal illness.

3. To determine risk factors for post-shigellosis mortality.

[
METHODS OF - PROCEDURE

Post-shigellosis mortality

To ascertain DSS residents who presented to the Matlab treatment center with

lculture-proven shigellosis in 1983 or 1984, we will simultanecusly review
|
|

P'the Matlab treatment center and microbiology loghocks. For each of the

4



a-’pproximately 1,400 DSS residents who presented to the treatment center and
}*-!ad a stool culture positive for Shigella, we will list the name,
registration number, hospital number, date of admission, Shigella species
isolated, age, and sex. We will then verify the registration number, age,
and sex of these persons with updated 1982 DSS census volumes and enter the
data on a Kaypro microcomputer.

|

To determine the mortality following shigellosis, we will use the

anicrocomputer to link the list of DSS residents with culture-proven
shigellosis to lists of DSS residents who died or out-migrated in 1983,
i'ri984, or the first half of 1985. We will then calculate age-, sex—, cause-,

pnd species—specific mortality rates for the first 3 maths and first 6

I . . : .
anonths after presentation with shigellosis.

i

Mortality among a comparison group of treatment center attendees
‘r
|

T'o determine the mortality following presentation to the treatment center

f

with an illness other than shigellosis, we will again simultanecusly review

the Matlab treatment center and microbiology logbocks and list a sub-sample
r, £ DSS residents who presented to the treatment center in 1983 or 1984 on
dates similar to the dates of admission of the shigellosis patients, and who
were culture-negative for Shigella. We will list these persons, verify
‘their information, and use the microcomputer to determine post-treatment

center presentation mortality rates exactly as above. While controlling for

age and sex, we will then compare mortality rates following shigellosis and

"fol lowing non-Shigella diarrheal illness.

|



The exact number of non-shigellosis controls necessary will be calculated

after the post—shigellosis mortality has been determined. However, if there

a’lfe 1,400 DSS residents with culture-proven shigelliosis in 1983 and 1984,
and their subsequent mortality is twice the 3% post—discharge rate observed
H& Roy et al. (3}, then a sample of 700 controls (one for every twc cases)
Jould, with 80% power, be adequate to detect a statistically significant

] .
qgfference between these groups.

Aisk factors for post-shigellosis mortality

|

After completion of the above analyses, if post-shigellosis mortality rates

are found to be higher than mortality following a non-shigellesis diarrheal
%11ness, we will attempt to determine risk factors for death among the
?atients with shigellosis. To do this, we will compare the demographic and
£1inical characteristics of persons who had shigellosis and died to those of
%ersons who had shigellosis and survived. We will ascertain the clinical
¢haracteristics, including nutritional status (weight-for-age at discharge),
%uration and character of diarrhea, presence or absence of fever, degree of
dehydratién, and antibiotic treatment received, from a review of treatment
Lenter records. The exact sample sizés of cases and controls will be

aetermined later.

]

SIGNIFICANCE

fl

!

?his study should provide us with further information ahout exactly which
\

persons are at risk for death following presentation to our diarrheal

&reatment centers. With this information, we hope to be able to design more

specific interventions for prevention of death., Examples of interventions

W



|

based on information that might be gained from this study include, 1)} a

chinge in first-line a&ntibictic therapy for shigellosis in general or for '
sh%gellosis caused by specific species, 2) admission to the planned Matlab
nutritional rehabilitation center of severely-malnourished children with S.
dzéenteriae type 1 dysentery, and 3) prolonged hospitalization for patients
wiﬁh dysentery until the eticlogy can be determinea, and more focused
ankibiotic therapy can be given. In addition, this study ﬁay provide an
inlreased impetus to efforts at the ICDDR,B and elsewhere to develop a S.

dysenteriae type 1 vaccine. Of course, actual intervention strategies will

I,
aﬁklt the results of the study.

FACILITIES REQUIRED — ncne

R

COLLABORATIVE ARRANGEMENTS - none
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The study population will consist of persons “Wt;,g visited the Matlab
treatment center in 1983 and 1984 for routine cliﬂiqgl care. NoO hew
contacts will be made with these persons, and no conse.;ﬁt;__:frill be
necessary.

This study involves no risks. s
This study involves nc risks. s
In order to preserve confidentiality, after identities are confirmed,
persons will be identified only by number. In addition, written records
and computer diskettes will be kept in a locked drawer in the office of one
of the principal investigators. No person will be identified individually
in any published report of this investigation.

Since this is a retrospective review of non-sensitive records, no consent
will bhe obtained other than the implied consent already obtained when the
patients originally presented for treatment.

Mo interviews will take place.

The potential benefit from this study is an increase in our ability to
prevent mortality following shigellosis. There is no risk, so the benefit
outweighs the risk. v

The study involves the use of Matlab treatment center records and DSS

death records.



SECTICN II1 — BUDGET

SUMMARY BUDGET

1986

Project

Cost In
Ttem Dollars
31Fo - 1OCAL PERSONNEL 360
3%00 — INTERNATTONAL PERSONNEL ' 0
3300 - CONSULTANTS 0
3500 - LOCAL TRAVEL ) 125
3600 ~ INTERNATIONAL TRAVEL | 0
3700 - SUPPLIES AND MATERIALS 8
3%00 ~ OTHER COSTS 0
4800 - INTERDEPARTMENTAL SERVICES ° 112
TOTAL DIRECT COSTS 605

|
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DEFATLED BUDGET

3100 ~ LOCAL PERSONNEL

|

Total Monthly
- Person- Personnel
Name or Title - % Time Maonths Cost
CJaing/Data Entry Asst — GS 3 100 3 120
Dr. N. Huda _ No Incremental Cost
Dﬁ; K. Zaman "
Dﬂ. M. Yunus "
3i00 ~ TNTERNATTIONAL PERSONNEL
Total Monthly
Person- Personnel
Name or Title % Time Months Cost
31. J. Harris No Incremental Cost

Dr. B. Wojtyniak "

|

3500 - LOCAL TRAVEL

|

Lkem

ﬁ%r Diem (3.90/day X 4 days/wk X 8 wks)
|
3700 - SUPPLIES AND MATERIALS

Teen
|
Xerox {0.03/page X 260 pages)

4800 — INTERDEFARTMENTAL SERVICES

ftem
T

ﬁatlab trip (14.00/person—round-trip X 8 trips)

|
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1986

Project
Cost In
Dollars

360
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1986
Project -
Cost In
Dollars

1986

Project
Cost In
Dollarsg

1986

Project
Cost In
Dollars

1986

Project
Cost In
Dollars

112
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MATLAB. S. DYSENTERIAE TYPE 1 ISOLATES
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FIGURE 1



