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SECTION 1 - RESEARCH PROTOCOL

Title: Enterotoxigenic and Enteropathogenic Escherichia colin:
Serotypes, Antibiotic Sensitivity .and Disecase.

Principle Investigator: Michael H. Merson
Collaborating Investigator: Bernard Rowe, Division of Enteric Pathopens,

Central Public Health Laboratories, Colindale, pgudon.

Starting Date: October 24, 1977,

Completion Date: March 1, 1979.

Total Direct Cost: '

Abstract Summary:

Stools from 1248 persons admitted in a Llyear period to the CRL Hospital withr
acute watery diarrhea will be examined fqr recognized enteric pathogens,
inéludiﬁg enterotoxigeﬂic-g: gg;i_(ETEE);'the classical enteropathogenic E. coli
(EPECL.rotévirus and pafﬁovirus(Norwalk Agent). Clinical featureé of illness
associated with these organisms will be despribed. To better determine the
importance of ETEC and EPEC as etiologic agénts of diarrheal disease, the

.

incidence of these organisms in this population will be compared to the

incidence in persons of the same age admitted to another Dacca hospital with

The serotypes of ETEC isolated from approximately 386 patients in the study

will be compared with serotypes of non-enterctoxigenic E. coli (mon-ETEC)

" isolated from 862 patients with diarrhea of another etiology and 386 pérsons

admitted to another Dacca hospital with non-gastrointestinal illnesses. The
efficacy of a newly prepared pook of antisera against specific O groups belicved
to be most commonly associated with ETEC strains will be determined. Antibiotie

sensitivity of ETEC and non-ETEC isolates will be compared.

Reviews: \
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h) Research Committee:

c) Director:
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SECTION II - RESEARCH PLAN

INTRODUCTION .
1. Objective: To determine (1) éerotypes, seasonal occurrence, antibiotic

sensitivity and-etiologic significance of ETECrin Dacca. (2) serorype
incidence, seasonal occurrence, antibiotic sensitivity and etiologic sig-
nificance of EPEC in Dacca. (3) clinical features of disease associated -
ai;h ETEC, EPEC, rotavirus and parvovirus(Norwalk Aéent). |

2. BackgrOund:

Enterotoxigenic E._coli - Since thq initial rgpofis of Gorbach et al

{1) and Sack et al (2} in 1971 from‘Calcutpa, studies conducted in many
different geogfaphic locations ' {3-14}) have demdngtrated thexiﬁpoitance
.of'ETEC a; a diarrheal pathogen. Three of these studies documented

these organisms ;o’be responsible for cholera-like diarrhea_iﬁ hospital-
ized adults in urban (S5, 8) and rural (6) Baﬁgladésh. In 2 as yet'
unpublished studies conducted in 1676 Black et al isolated these organisms
from stools of 24%‘of children visiting the CRL hospital OPD with

watery diarrhea in January and February, whilé,Merson et al found them

in 62% of male adults admitted to the CRL hospital in October - December

with sevére, acute, watery, non-cholera diarrhea. * This latter stud, also

showed that diagnosis of ETEC could be made in 92% of ETEC infected

hospitalizeducases by testing only 1 isolated colony from the stool

- culture of each patieﬁt.for-toxigenicity. 'Teéting'of 2 cblonies increased
the diagnostic yieid to 95%. Thiéhfinding was_iﬁ contrast ég that of '
Black'et al who found that in outpaticnts with igés severe aiarfhea'
diagnosis was made in only 45% of cases with testing of 1 colony'and 55%

with testing of 2 colonies for toxigenicity.
N ¥

Strains of ETEC can produce‘heat—labile enterotoxin (LT only strains),

heat stable entefotoxin (ST only strains), or both (LT-ST strains). The
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study by Merson et al showed that in hospitalized adults in Bangladesh

(a) LT-ST strains are most commonly and LT only gtrains least commonly
isclated (b) patients infected with LT-ST strains have longer duration of
diarrhea and greater stool volume and fluid gequirement'than those
infected with ST only strains and (c) Sf only strains have more antibiotic,
resistance than LT-ST strains. Insufficient number of LT oply'casgs
occurred in that study to compare the clinical course of LT oniy disease
and the antibiotic resistance qf LT only organisms with that of the other

2 groups. . - S : .

.
" =

- The property of toxin production by E. ¢oli is plasmid mediated (15, 16)
and was originally believed to be unrelated to serotype. However,

4

evidence has begun to accumulate that indicates that the property of
enterotoxigenicity méy be restricted to certain 0 groups (11, i?). Duta
from the study done by Merson et al suggests that thislrestriction
.appeafs to exist in Dacca, Banglédesh for LT-ST étra%ns, but berhaps notl
for ‘ST only or LT only str;ins (table 1]. However,‘this létter study was .
-done over a 3 month period in only adult patienfs and thus these results
rgquiré confirmation. Documentaﬁion-of any such restriction is critical
to the development Gf‘serolégic pools which would allow qﬁick and simple
~diagnosis gf ETEC disease.: Two sucﬁ 9001§ have been prepared by Dr. Bernard
Rowe at the Central ?ublic‘ﬂealth Laboratory,'London for field testing by
laboratories worldwide. The usefulness of thesepooh;requires‘additional
iﬁfOrmgtioh on the scrotybes ofwnon-ETEC strains. -In this regérd it has
been shown that in healthy individuals resident‘straiﬁs of E. coli

consisting of 1 or 2 serotypes are normally preseant (18, 19) and can be

detected from analysis of 5 colonies.

. : :
Enteropathogenic E. coli - In the early 1950's the concept evolved that

certain serogroups of E. coli, commonly designated as enteropathogenic,
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were inherent enteric pathogens. The data supporting this concept was
obtained primarily from outbreaks of diarrhea in children less thén 2
years of agé in the United States and Europe (29). For the most bart
investigators limited these serogroups to up to 15 0 groups (18, 26, 44,
55, 86, 111, 112, 114, 119, 124;128; 142) and believed these organisms .

caused disease primarily in children (21).

In the late 1950's-and ealy 1960's.evidence bégaﬁ to accrue that
questioned the inherent virulence of these organisms, particularly in

sporadic cases of diarrheal disease (22). This issue remained unrésolved,
although most pediatricians and microbiologistg advocated serotyping of

™ LY

E. coli tp laok for these.strains and attributed illness to them when they

were isolqted. With the recent'diSCOVery 6f ETECE studies.of EPEC have

been again initiated worldwide wiph the objective of defining the importance
of thése organisms as pathogens. Although some evidence has recently

be;n presented to validate these organisms as etiologié'agents (23) and
a4 pogsible-pathqgenic mechanism has been propdsed (24), the qdestion of
théir significance remains controversia}.l It‘is-clear'that,q;ganisms'bf

at least one of the EﬁEC serogroups (0128) (table 1) are not @nfreqﬁently
enterotoxigénic (25). To date théré has been only one study of the
incidence of EPEC in Bangladesh, (I. Huq, unpublished}. The results of

this study were not definitive, although they suggesﬁéd these 6rgénism§

were etiologically significant in children.

Rationale: Many cases of diarrhea in infants and children_in Bangladesh
remain undiagnosed. Sinée dfarrhgal'illness is the leadiﬁg cause qf
mortality in this age-grbup; it is important to define the responsibie
agents so that appropriate interﬁention'measureslcan be implemented. For
this reasqn'a study to determine the relaﬁive.importance and associated. -

and. ‘ )
illness of ETEC EPEC is warranted. As part of this evaluation it will be
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necessary to define the .incidence of other etiologic agents of

diarrheal disease, including 2 newly recegnized ones, rotavirus and

parvovirus (Norwalk Agent).

ETEC has been shown to be an important cause of diarrhea in BangTadesh;

-

precise definition of the serogroups associated most commonly with toxin

production will be very helpful in laboratory diagnosis of diarrheal -

illnesses caused by these organisms. The relatively high incidence of
disease caused by these organisms allows us the unique ability to define

any relationship between toxin type and clinical severity and/ or

" e

antibiotic resistance.patterns: C L

r

SPECIFIC AINS

1. fo determine the'mosé common serotypes of the 3 toxin.types of ETEC.

2. To determine-the‘incidence dé these serotypes in persons with diarrhea
of another (or unknown) etiology and personé without diarrheal diséase.

To evaluate the utility of a newly prepared éntisefa-against specific

Wl

0 groups in identifying ETEC.
4. To compare the clinical spectrum of disease caused by the 3 toxin types
of ETEC.

5. To compare the antibiotic sensitivity patterns of the three ETEC types.

6. To compare the incidence of EPEC in persons with and without diarvheal
~ disease.
7. ‘To describe the clinical features of illness associated with isolation

of EPEC an&'compare them with clinical features of other diar:heal"

diseases including viral gastroenteritis.

METHODS OF PROCEDURE -

1. Time Period - The study will be carried-out for one year'(appfoximately
October 24, 1977 - October 24, 1978). Additional 6 months will be

required for data analysis.



2, CRL Hospital Study

a)

b)

Population - All persons who present to the CRL hospital during

this time peried who %it the following ﬁe%inition_will be eligiﬂle
for‘inclﬁsion in the study: |

Male or female:

History of écute, gate¥y diarrhea with onset w;thin 36 hours of
. admission; '

No history of antibiotic usage within 48 hours prior to admission;

Moderdte or severe dehydration (on phyéical,exah loss of at

& L. : ' -

i

' least 5% body welghq . -
Ho conc0m1tanf 111ness 1nc1ud1ng severe mainutr1t16n,
' Adm1551on darkfleld exam;nat1on of stool negative for VlbrlO
cholerae. (N.B. For hospital survelllance purposes persons
initially selected for study who aré darkfield positiﬁe will be
cultured for-!: cholerae).
Persons fit;ing this case definition'wili be stratified.intﬁ.s age .
groups: <2 years, 2-9 years, >10 years. For each age group

8 persons will be selected for study each week (i.e. 1-2 persons per

day in each age group) using a random selection procedure.

Bacteriology Progedures .

Isolation Procedures - Rectal swabs will be obtained from all Study
peréons and plated on Monsur's. TCBS, SS and MacConkey agars. One

swab also will be innbculated into Scc Phosphate buffered Saline (PRS)

. for rotav:rub and parvov1rus {see Virology Procedurcs) The agar

.

plates w1ll be examlned for Vibrios, Salmonellae and Shlgelfae

After 18-24 hours incubation at 377 two lactose-positive (LP) colonies

.that.are the predominant colony type and are typical of [. coli wilt

be selected from each MacConkey plate and inoculated to nutrient agar

slants for further study as described below. in addition i lactose-
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negative (LN) colomy will be selected for the same analysis from

plates'in which there is 2+ ‘or greater growth of these organisms and .

L]

these organisms are found not to be shigellac or salmonellae.

Identification of enterotoxigenic E. colil

S5lide agglutination - These 2 (or 3 if a IN is inciuded) colonies

from eagh patient w111 be tested for slide agglutination in 2 pools
supp}iuiby Dr. Bernard Rowe Central Pub]lc Health Laboratory,
London. These pools ‘contain antisera against 0 groups that are
thought to possibly represent a great majority of ETEC 0 groups
(Pool 1-0 Groups 6, 27, 78, 148, 159; Pool II-0 Groups 8, 1, 20,
25, 63, 115).° ' - ' | o

Toxin Testing - The same colonies will be tested for LT production

by the Chinese Hamster Ovary (CHO) Cell Method' (26) and for ST by the’
infant m;use assay (27) as modified by Morris et al (28). Each
isolate will be grown in 13 x 50 mm tubes containing 2 ml trypticase
soy broth witﬁ 0.6% yeast extract on a roller drum (22 rerl/min) for

18-24 houis at 37°C as recommended by Wachsmuth et &l (29}!

Identification of enteropathogenic E. coli - These coionies will be

sested for direct slide agglutination in 3 poolsucontaining a..tisera
aga@ﬁst the 0 gr&ﬁps'believed associated with EPEC disease. These

pools will be provided by Dr. Rowe (9061 i -pGroups 26, 55, ii1, 118
126; Pool II - 0 Groups 86,114,125,127,128: Pool 11 & Groups iSac, 44'

‘112ac¢, 124, 142,
Species Identlflcatlon - Biochemical confirmation tests and 0, H and

K (if poss1ble) scrotype determination of E. coli will be carlzed

1
 out by Dr. Rnwe on the following isolates:

1. One or more isolates (at least one LP and one IN} from each

\ patlent who has E. coli that are toxin positive.

-- Oﬂ“ or more isolates (at least one LP and one LN) from- eagh

patient who has E, coli that are toxin negative, ETEC pool



c)

d)

positive.

3. One or more isolates {at least'one LP and one LN) from each
patient who has E. coli that are EPEC pool positive.

4. One or more isolates (at least one LP and one LN) patients

whose E. coli are toxin negative, ETEC pool negative, EPEC pool

L

negative.

Antibiotic Sensitivity - The antibiotic senmsitivity pattern of 75

ETEC isolates of each toxin type, 75 EPEC isolates, and 73 non ETEC,
non EPEC isolates will be determined using the Kirby-Bauer methed

(31). Antibiotics to be tested will include triple sulfa, strepto-

- - »

-.mycin, tetracycline, ampicillin, chioramphenicoll.éephalothin,

kanamycin, gentamicin, naladixic acid, and trimethoprim - sulfa-,
. ]

methoxazole. An.attempt will be made to select strains of the same

[

serogroup from each of these types of organisms.

»

N

Virology Procedures - Swabs collected in PBS-will be examined .

for rotavirus by the ELISA assay (32) at CRL and for parvovirus by

a2 new radio-immune asséy at the U.S. National Institutes. of Health.

Clinical Assessment - Clinicél feature of all male study patié ts

{4 per week in each of the 3 age groups) will be systemically

studied. Upon admission they will be queried using a standard

Y

form. about gastrointestinal symptoms, illness duration and severity,

and history.of cholera vaccination and will receive a complete

‘physical examination. Admission and discharge weight and height

. ’ ) - ,
will be determined.
On admission serum will be obtained for measurement of specific

grévity; electrolytes, BUN, osmolafity; protein and acute serologic

. [

", i . ) . .
~determinations (this will only be performed if blood can be

n

drawn from the antecubital vein; -otherwise a fingerstick exam will

[ L
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be done for specific gravity and acute serology). Four hours
after admission a CBC and repeat specific gravity test will be done
from a finger stick specimen. Stool'will be obtaineA on admission
by rectal cathéter for determination of stodl electrolytes and
osmolarity, fecal leukocyte coﬁnls, and parasites. An aliquot of
stool will be saved for future diagnostic studies. Nasal washings
will be obtained from every other patient in the less than 2 yeaf
age group from November, 1977 - February, 1978 and examined for
rotavirus by the ELISA assa}.
During the first four hours after admission, allipatients will
receive replacement fluid intravenously using the standard "Dacca
Solution". Patients will receive additional electrolyte fluid to
match stool losses as determined every four hours. Intra-
venous.electrolyte fluid will be given only. Additional aripking water
will be allowed ad 1ib. A standard diet will be given as tolerated
after 12 hours except milk will be excluded for 48 hours. Antibiotic
therapy wili not be gi§en unless clinically indicated.
All study patients will remain hospitalized at least 24 hours-after
the end of the last four hour period in which a liquid stool is
passed. Cessation of diarrhea will be defined as the abscnce of
liquid stool for 2 four hour intervals. While in hospital the
following parameters will be measured in 4 hour intervals:
‘(1) stool volume; |
{2) »duratioﬂ of diarfhea, vomiting, fever, or other signs or
symptoms.
(3) IV fluid requirement;

(4)  urine output.



All ﬁérsons Qill be asked to retﬁpn 10-14 days after admission for
the purpose of obtaining a convalescent serology by venopuncture
frgm antecubital vein or by fingerstick: Taka payment will be given
for travel expenses. .
It will be important iﬁ the dataAanalysis to comp;re the clinical
features of patients in each etioiogic gfoqp with those of cholera. -
I am assuming that such data is being collected by Dr. Sirajul Islam
- in Protocol No. 77-018. If additional cholera cases are needed a |
clinical assessment will be made of darkfiéld-positive patients.
Females included in the study will intitally bé given standard
hospltal manage&ent and will not receive further study. When a
study ward is established in which they can be studied, they will

undergo the same observations as described for male study patjents.

e) Serology Procedures - As described acute and convalescent sera will

be obtained from studf patients. This sera will be divided into 2
aliquots. One aliquot will be used for measurement of antibody
titers in patients in whom an etiologic diagnosis is not found from
the bacteriolqgic and virologic studies. This will include
measurements of antibedy to E. coli labile toxin by the CHO assay

. and to rotavirus by the ELISA assay (33). The second aliquot will
be. stored for subsequenq antibody determinations to known etiologic
agents for which an antibody test is not presently available (e.g.
ST toxin, parvovirusj and to agents wh%ch will be subsequeﬁtly

discovered,

Dacca Medical College Study'(control group)

LA \
a) Population: All persons admitted to the Dacca Medical College
oo
medical, surgical and pediatric wards during the same time period and

fitting the following definition will be eligible for study: |
‘ £
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a) Male or female:
No history of any gastrointestinal illness within 1 week of
hospitalization; : ’
No history of antibiotic usage within 1 week of admissinn;
Duration of hospitalization less than 24 hours;
,ND serious protein calorie malnutrition;
Living in Dacca or vicinity.
From this population 1248 persons will be selected for study as a
control for each parson admitted into the CRL hospital study. This
control will be matched for age group and sex and selected approx-
imately 1-2 days after’admission of the CRL case.

Bacteriology Procedures

Isolation

N

The same procedures used in the CRL hospital study for identification

of vibrios, shigella, salmonella, rotavirus; parvovirus and for

’selectioﬁ and storage of five LP organisms will be followed.

Identification of enterotoxigenic E. coli strain

In 386 patients two of the 5 LP isolates will be tested for slide
agglutination in Dr. Rowe's ETEC pools and for production of LT and
ST bf the CHO and infant mouse aséays as described in the CRL hospiwa’
study. The patients who will be tested will be selected according

to the projected age distribution of all ETEC positive patients in

.the CRL hospital study (see Figure 1l).

_Identification of enteropathogenic E. coli

All five LP isolates from all 1248 patients will be tested for

direct slide agglutination in Dr. Rowe's EPEC pools.



c)

Data

Species Identification

LA

Biochemical confirmation tests and 0 and H serotyping of E. coli

will be done by Dr. Rowe on the following isolates:
(1} One or more isolates from each patient who has E. coii that

are toxin positive.

{2} One or more isolates from each patient who has E. coli that

i

‘are toxin negative, ETEC pool positive.

(3) One or more isolates from each patient who has E. coli that

are EPEC pool positive.'

(4} One or more isolates from each patient whe has E. coli that
=0 : 13 5 .
are toxin negative, ETEC pool negative, EPEC pdoL negative,
(This group will include a vast majority of the patients; tne

precise numbers of E. coli isolates that will be serotyped aill

be determined in consultation with Dr. Rowe) .

Antibiotic Semsitivity - The antibiotic sensitivity pattern will :=2
determined for a sample of 75 non ETEC- non EPEC isolates as
described in the CRL hospital study.

Virology Procedures - Methods for identification of rotavirus and

parvovirus will be as described in the CRL hHospital study.

Analysis

From

c)

this study data will be obtained on the following:

The seérotypes of ETEC in Dacca for each of the 3 toxin types.
The serotypes of non-ETEC in stools of patients with diarrhea of
another (or unknown) eticlogy (Contr61 group 1} and in pafients
without gastrointestinai illness (Control group 2).

The sensitivity, specificity, and predictive value of Dr. Rowe's

k]

ETEC pools.



d4) The carrier rate of ETEC, EPE(, rotavirus and parvovirus in the
"normal” population in Dacca.

¢) Antibiotic sensitivity of ETEC and non-ETEC strains which will
‘enable us to determine any existing association between antibiotic
,res%stance and toxin type for organisms of the same serotype.

£) Incidence, serotypes, and antibiotic sensitivity of EPEC in patients
with severe diarrhea.

2) Etioiogic significancé of ETEC and BPEC as a cause of diarrhea in Dacca.

h) Seasonal incidence and age distribution Qf ETEC, EPEC, rotavirus,
and parvovirus in hospitéiized persons with severe diarrhea.

i) Clinical course (e.g. stocl duration, stool volume, fluid-require-
ment, stool electrelytes, etc.) of tliness caused by ETEC of

three toxin types, EPEC, rotavirus and parvovirus.

B, SIGNIFICANCE

This will provide information on the value of serotyping in identifying ETEC

and BPEC. In the case of ETEC we will learn what serotypes, if any, are
associated most often with toxin production and whether éhe preséntly available
pools to identify these organisms are adequate in their sensitivity and specificity.
Since identification of toxin-producing organisms presently requires relatively
sophisticated procedures, a demonstration\of the usefulness of a simple method, i.e.
serotyping, for diagnosis will have great significance to countries such as
bangladesh where these organisms are a frequént cause of severe diarrheal disease.
- We will alsc learn from this study whether there is any relationship between the
properties of toxin production and.antibictic resistance; this may lead to a clearer
understanding of the compatibility of plasmids in bacterial cells. We will learn

whether there is any difference betweern the cliinical severity of illness associated



-with the 3 types of toxin producing strains; this will be important for
planning of futurg studies of antibiotic therapy in E. coli diarrhea. In the
case of the enteropathogenic E. coli we will learn some information to help
decide whether there is benefit in routinely looking for these organisms in
stools of perséns with diarrhea. This’diagnostic procedure is presently being
carried out worldwide despite considerable controversy as to whether these
organisms are truly responsible for sporadic diarrheal diséase. We will also
learn if there is a unique clinical syndrome associated with these %trains as
compared to the cliﬁical syndrome associated with ETEC and rotavifus infection. -
The study will also provide valubale information on the wetative frequency of
all currently known diarrheal pathogens in Dacca. Although data will be obtzined
from only‘the most 11l patients, it will indicate what importance should be
placed on vaccine developmenf for prevention of disease caused by such agents

as rotavirus and parvovirus.

FACILITIES REQUIRED

Office space - no additional spacc required.

Laboratory Space - Half a Revco freezer will be needed for stofage of frozen
specimens.

Hospital Resources - A study ward will be needed for study of 24 patients/week
for one year. A procedure will need to be set up to allow darkfield
examinations to be done before patients are admitted to the study ward.

Animal Resources - 4000 infant mice will be needed over a l-year period 4-6 mice
per patient).

Logistical Support - none.

EquipmeAt - none.

COLLABORATIVE ARRANGEMENTS

}?ith the present protocol design ETEC pools will be needed to screen 3,268

isolates and EPEC pools to screen 8,736 isolates. A minimum of ahout 1300
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organisms will require serotyping. Dr. Bernard Rowe, Divisibn of Enteric
Pathogens, Central Public Health Laboratories, Colindéle, London, will supply
the necessary pools and perform all required serotyping.

The ELISA assay for rotayirus antigen detection wiil be set up at CRL by

Dr. Bob Yplken, NIA&D, NIH in December, 1977. Parvovirus’antigen detection will

be done by Harry Greenberg, NIAID, NIH, at the NIH in Bethesda.
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TABLE 1

ot

O Group and Toxin type of E.coli Strains
Isolated from 109 Cases of Diarrhea
Dacca, Bangladesh, 1976

Toxin Type '

0_Group LT-ST ST onky LT only
04 1

06 -9

07 ' : 1

08 19{1) 1 1
015 1

020 | 1o 3(2)

025 2

029 _

034

048 - !
063 2

078 20(3)

085 i 2

096 , / 1
0114" ’
0115 11
0123

0126 B!
0128 '

oo N

0159 1
0X2 o . 1
Neg 01~-0163 1

Rough

{1) Includes one 08:060
(2) Includes three 020:0153 .
(3} Includes three 078:044 and one 078:013
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ABSTRACT SUMMARY

This study is designed to determine the etiology of watery diarrhea in
1248 persons who-visit the CRL hospital appearing moderately to severely
dehydrated. Diagnostic studies will include those that will identify ‘toxin

production (ETEC) and enteropathogenic (EPEC) Escherichia coli, rotavirus and

parvovirus. These 4 pathogens are not routinely looked for at CRL because
they require more sophisticated diégnostic tests.

The study will‘partiéﬁlarly focu§ on the ETEC an& EPEC. 1In the case of
,ETEC'the spécific serotypes and clinical picture of the_three'toxin types will
be determined. For EPEC an attempt will}also be -made to define aiﬁnique

1

- : | L o
- clinical syndrome associated with these organisms. In both instances the

\

freqqency of'isolation of theselorganisms by serctype in a diarrheal population

will be compared with thg frquency in a contrel population'{Dacca Medical

College - DMC).

1. Since the 5tudy~seéks to define the associated illness and laborgtory
feature;.of‘these_organisms in all age groupé, patients of all‘ages MRIST
be studied.

2. Tﬁere are na‘éignificﬁnt Tisks to this study. Only rectal swabs, stool
specimens (via rectal catheter) and blood (via fingerstick or antecubita;
vein) will be collected. . ‘

3. -~ There are no risgs; therefqre this section is not applicable.

4.  Confidentiality of the data collecied will Se ensured. Patieﬁt names will
not be used in analysis of publication of th; data. The original data will
be 1ocked'in a-file in the custody of the principle investigator who will
restrict its use. In all laboratory étudies only the hospital numbérs will
be used to identify patients. "

.'S, A signed consent form will not be used since the étudy risks are minimal.

For CRL patients only routine diagnostic procedures will be done - rectal

swab, stool collection, and blood drawing; standard therapy will be given.



For the NDMC parficipants only a rectal swab will be obtained.

For both groups information on what diagnostic proceéures_ﬁill be
performed will be provided verbally and verbal consent obtained. For miners .
consent will be obtg}ned froum the authorized legai guardian or pa.ent of
the child. The verbal statement made will iﬁclude a) the nature and
purpose of each procedure, b) the physical risks, é) the éenefits derived,
d) thé fight to refuse to participate and e) confideﬂtiality of data.

The only interview pefformed will be the routine taking of a medical
history from ill persons.
IﬁdiQidual patients with diarrﬁea will benefit in that the Cause‘ofl

: .. . :
their illness wi}l be‘obtained. Control persons will learn whether tﬁcy
are garriers of pathégcnic organiﬁms.

The potentidl benefit to society from the study will be a better
understanding of theé relative importance of et{ologic agents as a cause
of.diarrhea. From this information the relatiﬁg importance of such
intervention méasures as vaccine can be_as;egsed. The study will alsa

provide information that will improve methods of diagnosing ETEC diarrhea.

The study requires use of Matlab Hospital records and patient serum and stool

>



Statement to be read to Sub1ects when Verbal Consent
i1s obtained.

CRL Study - The doctors at the Cholera Hospital are trying to find ocut what

" is the cause of your diarrhea. To find out we will do a rectal swah,

obtain a stool specimen from your rectum, aqd draw a blood specimen.

You wili be provided all appropriaie medicine for your illness. You can
ask any questions you want pnd you are not required to take part in this
study. Inférmation'collectéa will not be given to anyone except you, and

doctors will combine it with information from other persons treated heve.

-

pMC Studv - The doctors at the Cholera HOSthdl are t3v1ng to f1nd out

" the cause of dtarrhea in patients coming to the Hospital. They have

found that certain bacteyia can .cause some of these cases and they are
t*ylng to flnd out whether these bacteria can be found in stools of
persons without diarrhea. We would thus like to’ take a rectal swab from
you to look for ‘these bacteria. This procedure will not interfere with
the care you are gettiﬁg at this hospital; You can ask any quest;ons youl
want and you are not required teo take part in thls study. Information'
collected will not be give? to anyone 0§h@r than yourself, and the doctors

will combine it with information from other perscns.



SECTION I11 - BUDGET

A DETAILED BUDGET

1. PERSONNEL SERVICES

Name

Mig¢hael Merson
Ward Physician
Imdadul lHugq
8ob Black

M.U. Khan -

To be named

To be named

To be named

To be named

To be named
Golam Kibriya
To be named

Te be named

fe be named
Or. N-Mahmood
To be named

To be named

To be named
Ansurradin Ahmed
To be named

To be named

To be named

To be named

Position

Investigator

‘Co-investigator

Co-investigator
Co-investigator
Co-investigator

Sr. ward‘nurse

Sr. ward nurse

Ward nurse

Cleaner

Cleaner

Sr. Research Assistant
Bact. Sr. Research Tech.
Bagt. Sr. Besearch Tech.

Bact. Glasswasher

Head, Animal Services Branch

Veterinarian

Biochenm. Research Tech.
Bicchem. Lab Tech.

Head, DImmunology Branch
Immunology Research Tech.
Comﬁ.Serv. Branch F.A.-
Comm.Serv. Branch F.A.

Pathology Sr. Lab. Tech.

% or #- Annual’
of days  Salary
20% $ 42,000
100% Tk 20,712
10% Tk 99,034
10% § 46,000
5% Tk 69,429
100% Tk 15,837
50% Tk 15,857
So% Tk 15,837
365d Tk 5,950
1504 Tk 5,950
50d Tk 63,437
1804 © Tk 30,800
180d Tk 18,480
30d . Tk 17,171
304 Tk 68,856
304 Tk 24,209
100d Tk 15,837
1860d Tk 11,180
5% Tk 71,776
60d Tk 15,837
3654 Tk 11,180
3654 Tk 11,180
G0d. Th 11,180
Sub total -

Project Pequtirement
B A S kb

0,240

7,018
5,590
3,589
2,640
11,180
LI,lSG

1,803

T i72,0A0

s

8,404

4,000



2. SUPPLIES AND MATERTIALS

Items Unit Cost Amount  Project Requirement

Required Taka %

Rectal swahs for SSV . Tk 7.6 2,496 18,970 -
Stock Vials Tk 0.5 18,000 7 9,000 -
CHO assay Tk 3.0 5,000 15,000 ~
ST assay . Tk 3.1 5,000 15,500 -
Aatib. Sens. Tests , Tk 8.5 300 2,550 -
2 dram vials (virus) Tk 0.8 2,500 2,000 -
1 dram vials (stool) ‘ Tk 0.6 . 1,250 750 -
1 dram vials {nasal wash) Tk 0.6 250 . 50 . -
" Rectal Catheters T% 13.5 50 675. -
Glass Slides S § .03 200 - 6
ELISA assay - stool/nasal wash .~ Tk 3.0 2,750 8,250 -
Disposable Syringes - 10cc $ .07 3,000 - 210
Needles 3 .03 1,750 - 53
Test tubss $ .03 200 - 6
Natelson ‘tubes 3 .13 500 - 65
1 ¢dram vials (serum storage) : Tk 0.6 2.0600 1,200 ~
Microcentrifuge tubes $ .06 500 - 30
Stool electrélytes Tk 2.5 1,250 3,125 -
Serum electrqutes, BUN osmol, protein P4 Tk 7.0 1,250 8,750 -
Plasma CBC, SG ' X 3.5 1,250 4,375 -
Stool M/E | STk 2.0 1,250 2,500 -
Urinalysis ' Tk 4.0 1,250 5,000 -
IBM Cards‘ 4 .001 2,500 - 2
Misc. books, paper ; - - - 50

Sub total 97,795 422



3.  EQUIPMENT

tem Unit Cost Amount  Project Requiremeni
: Required Taka 3
150

Darkfield microscope condenser $ 150 1 -
' ' Sub total 150

4. PATIENT HOSPITALIZATION.

1250 hospitalizations for an average of 3 days total hospitalization = Tk506,250.

This total amount is not being included in the total project budget as these
patients would have received this care without this protocol. I am budgeting
1/6 of this amount- to the project as discharge may be delayed up to 1 day in
some patients.

Budgeted expense Tk 84,375.

QUTPATIENT CARE

[¥a)

Reimbursement for visit for convalescent blood

10 Tk/person = Tk 13,DGO
6, CRL TRANSPORT
CRL/Dacca Medical College/CRL
10 miles/day x 312 = 3120 miles = Tk 4,368
Other Dacca Transport - 5000 miles = Tk 7,000

Total lTTEEg

~

7, TRAVEL AND TRANSPORTATION OF PERSONS

Local travel - none

I

International trawel - Meeting Travel $2000

. 14 days per diem (36/day) = § 504
- Total 2504 -

3. TRANSPORTATION OF THINGS

Shipment of 9000 vials to London 33000
Shipment of 2000 vials to NIH : : $1000

Total 4000

9. RENT, CDMMUNICATION, UTILITIES

Postage o . Tk 500
Telephone £ 100




10.

1l1.

12,

PRINTING AND REPRODUCTION

Forms, vecord sheets
Publication Cost

QTHER CONTRACTUAL SERVICES

None.

CONSTRUCTION

None.

8100
$400



10.
I

12.

B.

BUDGET SUMMARY

Personnel

Supplies

.

Equipment’

"Hospitalization

Qutpatients
CRL Transport

Travel - Persons

Transportation - Things
- . S :

Rent /Communication
Printing/Reproduction
écntractual Services

Construction

Taka ‘Dollars
172,040 - 13,000
97,795 422
- 150
84,375 -
15,000 -
11,368 - -
- 2,504
- 4,000
500 - 150,w
- 500
. - ' 'J L | e
Total 372,078 20,676
Total Dollars 45,132

Conversion Rate $1.00 = TK 15.5
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ADMICSIGH SHEET . DRAFT
PRGNSR
'ATIENT NUMBER N o ' E:g-m:m._j
ATH OF LT SSICN | | [::_i::'::;:'::‘:..
dey . mond, year : e e
THE OF ADHISSION _ _ hours N

P e

Gl year ment hs ~ SEA: 1~Nale 2-Female | _1

+

aATICH OF DIARRHEA: __ houre before admission
TE SINCE LAST STCCL PASSED: s, Ao o= 7o barin before admdsedon i

HARACTER OF STOOL: 1-Watery: Yes No  2-iucoidr Yes Ko 4-DBloody: Yes lo

WPTCH3:  1-Abdondnal pain: Yes Mo 2-Miuscle cremps: Yeo No  [=Chilics Yen Ne

1-Fever: Yes No~ é—VOﬂﬁ.Lilllﬁ‘.' Tee Ho - . . . .
— e gy o == A
Duration of vomiting: ..., oo @7 before whdcolon -y
ATy URING PASSED: “xzﬁﬁr’ﬁg‘b‘e’fore adrd ston o ,' o e
EPIWIITCS TAKEN FOR PRESENT ILLNESS: 1-No 2-Yes
Woot artibiolic(s) wérc taken | ' SRE _ . ’
How many times were they taken - | _ : IF 7
ACCINATED ;\G»\II}&;;P CHOLERA: 1-Yes 2=No 3=Don't know
When was last vaccination: | ! : |
ATMIGSION WEIGHT: . kg - . to mi‘“"'"; )
HeIl TULCOM l-Goo.d 2-Failr 3-Poor TYES SUNKEN: 1-Tes 2-lio | - i i
UASHEUCHAN HANDS: 1-Yes 2-No MBITAL STATUS: 1-Clear 2iot cleor T
MUCCUS MIVBRANLES: 1-Dry 2-Moist
SITTICH: l-DBevere 2-T-?ode’rate/Se~.reré J~-toderate v
UETITTCN FINTD RECUIRTEINT (ml): : L b o

e r—

(e Eiza :»4% z w%«b,z—\@éwml-_ L

GIAZACT O OF ‘"i “dL: ~Jatery 2-Liguid 3-Soft A~Formed 5-Dysentery

Clan c'ﬁh:‘.'rmL (Clrcie no mere than 2): 1-Rice watery. 2-Creamy A-Red

1-Yellow ' 2-Brown _L-Green
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CLINICAL LABORATCRY RESULTS.

Y :".;‘I:.) GIVE’I' _Invl lnl '

P.0. {Oral fluid) m

Pa.C, (Other) ml

Uiy WBIGHT ., kg HEIGHT __

S POt COLVALESCENT ZAw0LOGY FOLLOWUP

O3 Mucdcs.v..‘é.. .

L e Attt | e

T :.,'I(t.’ mno__ ez Creatinine __ __ _ mg % i::.:.j

e Csmolality __ ___ _ _ mosm/L  Sp. Gr. 1.0 ____ - i :M _J ) i__

LA __ mEq/L . Ila__m“qu/L -' . [:::t

Fooe e mEq/L C1 __ _____ mEq/L N r .

Proteln . gmh pH . ::_: {

AR N Crmolalily —_— mOsm/L ‘ _._..,,:_

Haaiet co, /U Na__ __ __ mEq/L _________H [

o —— =

K___ . _.migfL CY __ ___ __ mEq/L’ R —

Lo __rhefupr T /opf pus c./hpf C::‘! ....,_...:_.__] [
Bebas Dl J-Cysts 2<Trephs *3-Trophs + ;Bc , o o J
{(Foltomlng purqﬁliieek O~Neg 1-4 - 1=+ } 1 ‘ i;_ iﬁ

flardle . Trichowonas Tric}au:,i S Ascaris. . E

Hookworm_____ P, buski____ Other____( j - E

LA Het _ L EpGr. 1,0 | .‘,. - . i':

“£aC ., 00/cc ) " - .[_—_.:.

5160t Polys __ _ Bands __ ___ Iymps X o1 [

Vomos.__ __ Boe __ __ Baso __ __ L [ 11

O Spe Ora 1.0 URINALYSIS: "1-Normal 2-Abnormal _”:__::w~7
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PR DISCHARGE ASSESSMENT L

s [ o e S

VIO 0T [RING FIRST. 24 HRs ml : e,

DAL T ‘m ::___, j

Vel {hr) OF s 'Diari-héa___ __;__&omlung____ Fever \_:__] _:I:][[,

e sttt ¥ s

'tl‘,w,m.w
] b
- L] . O“;,_

_ . -
———  S—  —— ¥
L * +
' mvauy * wrrvai— " pemente "
. . [} =
L] - 3

(Ta addross form coppleta)




