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Ten adult patients, male or female, 20-30 age group, with typhoid fever

and ten adelt patients, nale

or female, with Lyphoid gut perforation

will be studied to compare the cell-mediated, as well as humoral immune

response in both group of patients. Peripheral blood will be obtained

Lo assess lmmune responses,

The tube dilution test (Widal test) will

be employed to measure the humoral immune response. On the other hand,
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lymphocyte atimulation test will be amployed to assess the cell-
mediated immune response. In this test, T-cell blastogenesis in
. |
pxesence!of_phytohaemagglutinin, LFS and Barber's protein of 5. typhi
will be measured by Tritriated thymidine uptake. Control will be kept

for each sample, The same test will be repeated with convalescent

blood, i.e. one week after recovery.

Reviews

a. Ethical Review Committee

b. Researoh Review Committee

c. Director




A. INTRODUCTION

SECTION~IT ~ RESEARCH PLAN

ll

Objective

The objective of this study is to evaluate the immune response in
typhoid fever with particular emphasis on the role of cell-~mediated

immunity in the pathogenesis of typhoid gut perforation.

Background

Typhoid fever remains a notable cause of morbidity and mortality
in developing countries like Bangladesh. Most of the case
fatalities are due to typhoid perforation. ©One study in ICDDR,B
by Dr. T. Butler, et al (1984), based on ¢linical records of 323
patients with typhoid fever have shown 4.6% patient developed
intestinal perforation. Case-fatality rates were 6 of 9 patients

treat »d medically and 1 of 4 patients treated surgically (2).

A literature review of 57,864 cases of typhoid fever in developing
countries in antibiotic era revealed that perforation developed in
2.5% patients, a percentage that was similar to the incidence of
2.8% reported in pre-antibiotic era (2). These results indicate
that antibiotiec therapv d4id not help much in reducing case fatality

due to typheoid perforation. These results also demand further

study of the pathogenesis of typhoid fever.

Several studies have suggested that patients who do not develop
cell~mediated immunity have an increased incidence of complications

and relapse in typhoid fever (13}.
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Cell-mediated immune mechanism appears ta be important in host resistance
to infecuion with Salmonella. It has been found that about one-~third of
patients who are hospitalized because of salmonellosis have some type of
major underlying diseases, such as jeukemia, 1ym§homa, systemic lubus

erythematosus or aplastic anaemia (6).

A major characteristic of typhoid is the activation of macrophages,
Phagocytosis is a major host defense mechanism and substances released
from macrophages probably piay a significant role in the pathogenesis of
the disease (1l). Diarrhogenic strains of Salmonella evcke a polymorpho-
nuclear cellular response when they reach the lamina propria.
Prostaglandins released from the inflamatory exudate stimulate the
adenylate cyclage-cyclic AMP system which enable the epithelial cells

to actively secrete fluvid and electraelytes (4).

‘On the contrast, typhoid baeilli when pénetrates the gut lining and reach
the lamina propria, they evoke a mononuclear rather than the polynuclear
levkoeytic response due to lack of enterotoxin activity {4). Thus, they
also do not activate the adenylate cyclase system through prostaglandins
since neutropbil leukocyte response that would release these chemicals

is not evoked (4). .There are some evidence to suggest that mononuclear

cellular response could be dve to small amounts of endotoxin released at

the site of bacterial multiplication (7).

Immune cells probably play a critical role in the host's response to
5. typhi infection, but this response has not been studied adequately

in human.
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Kumar, et_al {1574} using 'leuvkocyte migration inhibition test' {LMIT)
as measure of 'cell-mediated immune response' (CMI response) showed that
a CMI response develops during typhoid fever. In their study of 22
ratierts, they alse noted a correlation between an adeguate CMI response
and the absence of complications like intestinal haemorrhage, paralytic

ileus, intestinal perforation, relapse {117,

Bala Krishna Sarma, et al (1977) showed that' 67% of 60 adults had a
positive CMI response which was higher in the second and third weeks of
illness than in the first week, a negative CHMI response was found in

the lst week in patient with no complication {L).

On the contrast, one study in Sri lLanka by V. Thevanesam, et al (1981)
using the same LMIT as a measure of CMI respense did not £ind any
correlation between the develovpment of adequate CMI response and the
occurrence of complications though they have confirmed a positive CMI

response in typhoid fever (147}.

From the above background, it is clear that there is paucity of studies
designed to prove the correiaticn bebween altered celi- and antibody-
mediated immune responses and typhoid perforation. We want to do this
in the present project using assays guantifying both immune responses

tin which LMIT will not be used).

SPECIFIC AINS

1. To compare the cell-~mediated, as well as humoral lmmune response

in pexrforated and non—pérforateé cases of typhoid fever
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2. To determine whether there is a correlation between immune

deficiency or altered immune response and typhoid perforation
. L]

METHODRS OF PROCEDURE

Selection of Patients

Ten adult patients, sither sex, aged 20~30 years, with typhoid fever
without perforation and ten adult patients, either sex, with typhoid

perforation will be included in this study.

‘Patient's Sample

al From typhoid fever without verforation

' E .
10 m} of peripheral blood will be taken twice, during acute and
convalescent stages, from selected cases of typhoid patients
routinely admitted at ICDDR,B Hospital or Dhaka Medical College

Hospital with the consent of respective consultant concerned.
Diagnosis will be established by [ >sitive blood cultare.

b) ‘From typhoid fever with perforation

10 ml of peripheral blrad will be drawn twicé, dﬁring acute and
convalescent stages, i.e. one week after reccvery. Patients will
be gelected from routine typhoid perforation ;ases admitted at
the Dhaka Medical College Hospital with the consent of respective

-

consultant concerned.

As typhoid perforation usually occurs around 3rd week when theras

is less possibility of blood culture to be positive, diagnosis

* 10 ml blood will be taken in addition to the amount of blood required

for routine test
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will be astablished by elther positive blood cultuie ox positive
swab culture taken from site of perforation, or
intestinal 1:>-i!:1_:’s.y'-11-t with significant Widal test and typical

¢linical features.

Assessment of humoral imenne response

widal test will be done to see antibody titre against 0, Vi, H antigens.

Assassment of cell-mediated immune response

Cell-medfated immune response will be assayed by lymphocyte stimmulation

test, In this test, a pure lymphocyte fraction obtained from peripheral

blood by Ficoll-hypague density gradient method will be cultured with
phytohemaggliutinin (PHA), Barxber's protein and LPS of 5. typhi and
blastogénesis will be assayed by tritriated thymidine uptake. Control

will be kept for each sample.

Lymphocytes from normal persons will show 50% or more conversion to .

blast forms, whereas, cells from indivicuals with cell-mediated immune

ddeficiency'will demonstrate little or no transformation of lymphocytes

in culture.

SIGNIFICANCE AND RATTONALE

There has been no significant decrease in the freguency of typhoid gut
perforation with the advent of specific antibiotic therapy in comparison

to that seen in pre-antibiotic era. And most of the case fatalities are

* Intestinal tissye for biopsyxwill be taken only from resected portion
of gqut at the time of its surgical repair. This is a routine

procedure at bDhaka Medical College Hospital.
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due to the Lyphold gut perforation, This result necessitates a search

brevious studies suggest that

for eticlogy of typhoid perforation.

¥

immune mechanism prebably play a eritical role in the pathogenesis of
the disease; This study will help us to better understand the role of
immune svstem in the pathogenesis of the typhoid fever. 1K wilil
parvticularly help to evaluate the possibile correlation between immune

response and the incidence of typhoid gui perforation.

FACILITIES REQUIRED

The Biochemistry Branch and Host Defense Laberatory have adeguate

facilities to support this pileot study.

COLLABORATIVE ARRANGEMENTS

Collaborative arrangements with the Dhaka Médical Colliege Hospital will
be pursued. Since P.I. is a graduate of that institution, it will be
sasier, ngipheral blood, as well as biopsy materials (for confirmation
of diagnosis} of perforated group of patients will be obtained from that

institution with the consent of respective conzultant concerned.

ANALYSIS OF DATA

. #
1. Data sheets containing information on history and laboratory

data will be kept for all cases

Statistical correlation will be examined by Fisher's Exact Test

and Student's T-test
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ABSTRACT SUMMARY

“

The subject popul;tion of this study will be adult, male or female,
20~30 age group, with typhoid fever. As most of the typhoid '
pééfnratiohs occur around this age greup. Two groups of patients will
bae included in the study, typhoid fever without any complication and

typhoid fever with intestinal perforation.

Bs no test will be done on any of these patients, except peripheral

blocd drawing, the study does not pose any risk to the patient.
Sterile technigue will be adopted during blood drawing.

Bll patients enrclled in the study will be assigned a study number,
and this number will be used during analyzing the information. No

confidential information will be used.

Informed consent will be obtained from the subjects. No information

will be withheld from the subjects.

Not: applicable.

No direct benefit to the individual subject. Society will be benefitted
as we shall possibly gain a better understanding of the pathogenesis of
typhoid perforation which is the gingle-most important cause of mortality

in typhoid fever.

10 m1 of peripheral blood will be obtained.
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PERSONNEL SERVICES

Name

Dr.
Dr.
Dr.
Dr.
Dr.
Mr.
Dx.

br.

Amar Bin Ashraf
Ivan Ciznar
Ansaruddin Ahmed
Asma Khanam

R. N. Majumder
Akbar Ali .
Shahid Hossain
T. C. Butlex

SECTION-III ~ BUBLGET

A. DETAILED BUDGET

Position

Principal Investigator
Coinvestigator
Coinvestigator™
Coinvestigator
Coinvestigator
Coinvestigator

Guest Investigator

Consultant

Laboratory Technician (one)

SUPPLIES AND MATERIALS

LABCRATCORY EQUIPMENT

Clinical supplies:

needles, gloves, syringes,

test tubes

Lab test:
Blood culture
Widal test
Biopsy

Swab culture

50 x Tk.150
50 x Tk. 50
25 x Tk.150
30 x Tk.150

Reagents and chemicals

Tissue culture media

1rS and Barber's protein preparations

available at the Centre

Time  Project Requirement
Effort Taka Dollar
70% - -
5% 1,000
10% 6,000 -
5% 2,000 -
5% 1,000 -
5% 2,000 -
100% 6,000 -
17,000 1,000

\

4

- 300
7,500 ~
2,500 -
3,750 L4
4,500 -
- 2,000
- 500
- 500
18,250 3,300



HOSPITALIZATION

QUTPATIENT CARE

IChDR,B TRANSPORY

5¢ trips te Dhaka Medical College
Hospital

PRINTING AND REPRODUCTION

CONSTRUCTION, RENCVATION

TOTAL:

Conversion rate US$ 1 = Tk.Z6

TOTAL:

- A H
Total direct cost (excluding Personnel Services):-

-

Less

Project Requirement

Taka

10,000

3,000

48,250

48,250

185 6,156
1,654

L r——

188 4,502

e

Dollar
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B. BUDGET

SUMMARY

PERSOMNEL SERVIC&%

SUPPLIES AND MATERIALS
LABORATORY EQUIPMENT
HOSPITALIZATION
OUTPAT;ENT'CARE

ICDDR,B TRANSPORT

PRINTING AND SEPRODUCTION'
CONSTRUCTION AND RENOVATION

TOTAL

Total cost : US$S 6,156

‘1ess Personnel Services : 1,654

Total Project Cost : USSE 4,302

Froject Keguirement

Dollar
LARRY TV EPH YRy %Y Ty

(:l,654

4,002

3g4

i1l6

Ka.gdxy-PSMniﬁ-




CONSENT FORM

Y&u are suffering from typhoid fever. This disease can be dangerpus if
complications develop. The single-most important complication is intestinal
perforation that may lead to death. oOur present knowledge cannot explain
why certain individual with typhoid fever develops intestinal perforations
and athers do not in spite of same treatment. We are searching for an

answer. We need your help.

If you agree, we shall include you in our study. We shall toke a detailed
history from you concerning your disease-related problems and shall record

your laboratory findings,

We shall take twice 10 ml of peripheral bloocd from you using sterile
technique to assess your immune mechanism. The amount of blood drawn will

not cause you any harm,

This study will not hamper or alter your treatment. VYou will continue to
receive usual treatment. You are free to give consent for the study. Even
if you do not give consent for the study, you will get the usual and

appropriate treatment,

We shall let you know the reports of the investigations done if and when

you desire so., We shall answer any question you have concerning this study,

If you agree to participate in this study, please sign your name here,

Investigator's signature Signature/left-hand thumb impression

Date Date
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MEDICAL COLLEGE HO"PITAL
DHAKA, BANGLADEaH

August 12, 198%°

The Associate Director :
Host Defense Working Group

International Centre for Diarrhoeal

Disease Research, Bangladesh

Dhaka

Dear Sir

Apropog our discussion with Dr. Amar Bin Ashraf, we agree to collaborate,
as reguired, with International Centre for Diarrhoeal Disease Research,
Bangladesh, for Dr. Amar Bin Ashraf's protocol "Immune response in human
typhoid fever and its role in the pathogenesis of typhoid perforation.”

¥ours faithfully

h

¥

| W LA A '
Prof\/ Abu med owdhury
Professor of Surgery

Department of Surgery . '
Dhaka Medical College and Hospital



