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fifty admitted to ICDDR,B

nhospital with cholera and £ifty as control, will be selected
for a caseee control study to determine the association
between iron deficiency and cholera. Finding a causal relation
between the two would encourage future interventions e.g.,
iron supolementation and/or fortification in endemic cholera

areas.



SECTION II - RESEARCH PLAN

Introducticn

Objective: The objective of this study is to determine
whether iron deficiency is more prevalent in cholera
patients than in a matched control population. The
findincs will test the hypothesis that iron deficient
subijects are more susceptibile to cholera.

Background: & correlation between infection and iron
deficiency is not clear. Studies have argued both

ways, that is that iron deficlency provides resistance

to infection and that iron deficiency also can impair
immune resistance. The former view is supported by

studies of malzria in which pat;fnts with iron deficiency
were found to have fewer attacks™., Alsc, the finding

that newborns treated with iron have an eight fold increase
in the rate of bacterial infection supports the contention
that iron itself is necessary for bacterial proliferationZ.

On the other hand a number of studies indicate that
lack of iron impeirs resistance to infection. Iron deficient
rats nave been shown to be more susceptible to §. typhuminium
and strepto pneumcnococcal infection?.

Explanation of these cobservations have ascribed the
probles caused by iron deficiency to the faulty granulocyte
function, impairment of cellular response and a mucosal
defect?.

Mucosal atrophy has been related to mucocutanecous
candidiasis. In one study 27 of 31 patients were deficient
in iron 2nd responded to iron treatment®. Our hypothesis
cf a relation between iron deficiency and cholera also
depends on this pechanism. Chronic gastritis and gastric
atrophy freguency occur in patients found to be iron deficient.
A causal relation between these factors has not been established,
in manv cases the gastric improves with iron therany.

Ghosh et al’ showed decreased acid secretation in iron
deficient individuals. Naiman® et al found a mucositis and
enteropathy associated with iron lack that improved remarkably
with only iron treatment. Shearman et al® reperting on 17
patients with moderate to severe iron deficiency observed that
there are two greoups of patients with gastric and iron

—— e -
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deficiency: One in whom the gastritis is dependant on
the iron status and the cthexr group in which the gastric
atrophy has occurred independently of the iron status.

It is our hypothesis that in a poorly nourished
population iron deficiency and the development cholera
are related. The mechanism of this correlation 1is the
development of gastritis and hypochlorhydria in iren
deficient patients. The decreased gastric acid production
compromises the acid barrier toO vibrio cholera and results
in increased incidence of cholera in those who are ixon
deficient.

studies of the epidemniclogy and pathogenesis of
cholera support this concept of a relation between iron
deficiency and cholera. piypst, the major groups affected
by choclers are children under 10 and women of childbearing aqelOt
These groups are same as those with the highest prevalence of
iron d@eficiencyli,1Z. Secondly, it has been shown that
cholera occurs more frequently in patients wigh gastric
hypoacidityl3. Acid in the <tomach apparently protects
against the development of cholera. This contention is
supported by the observations that the administration of
picarbonate with a dose of cholera organisms greatly
increases the chance of infectionl4. in no study to this
@ate has the cause of the gastric hyposecretion and atrophy
found in cholera patients been identified. However, iron
deficiency is well known to cause gastric atrophy and
hypoacidity. The effect of iron deficiency on the acid
secretory caﬁacity of the mucosa can be profound and long
lastinggfle 6,17

Because cf these intriguing observations, a comparison
of the iron status of cholera victims with matched controls is
indicated. The hypothesis that iron deficiency causes
increased susceptibility to cholera would be confirmed by
finding leower hematcerits and ferritin levels in the test
group as opposed to the comparison group.

Methods & Materials

The purpose of this study is to determine the relation if
between iron deficiency and the occurrance of cholera in

an individual. Two groups of adult male subjects, fifty in each
group, will he studied. The first group will be patients
diagnosed as having cholera and admitted to the ICDOR,B hospital
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in Dhaka. The second will be apparently healthy individuals,
matched for ags, SeX and socioeccnomic status and recruited
from the same nousehold or neighbourhood of the index Case
preferably within a day or two of the cholera case and during
the same period of the epidemic. patients with a history of
diarrhoeal disease within three months will be excluded from
the conhtrol group.

The cholera patients will be accepted into the study
consecutively as rheir diagnosis 1is confirmed by culture.
Theiy socioeccnomic status will be determined by asking for
the family Ilncome nunbey of membDers and education of the
mother and that of the study subject.

The tests to be per formed in all patients, the hematocrit
apnd the ferritin, can te completed with bloed obtained by
fingerstick. Because infecticus problems can interfere with
the ferritin level, the optimal timing after the acute phase
of cholera, for drawing the blood sample will need to be
determined. To study this, a small sample of 5 patients with
diagnosed cholera will have ferritin 1evels performed on
admission and after 5. 10, 15 znd 20 days. Tt is anticipated
+hat the ferritin level will stabilize between 10 and 20 days
after the resolution of the infection. The data from this
preliminary study will guice th= timing of the semple taking
in study patients.

Testing Procegure:

Two tests will be done on all patients in the study-—-
hematocrit and ferritin. The nematocrit will be performed
using the standard micromethed. The ferritin will be determined
psing at ELISA method that allcows accurate assays with only
50 to 70 lambda of serum. This amount of maternal can be obtained
from one microhematocrit tube with a second tube being taken for
duplicate determination. ToO allow for duplicate determinations
a total of 4 microhematocrit tubes per patients will be used.

Interpretation of Tests:

Whether iron lack is a risk factor in the development of
cholera is not known. From the comparison of the hematocrits
and ferritin levels in cholera patients and controls it is
hoped some relationship will emerge.
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if there is not causal“relation petween ixon deficiency
and cholera there should be no difference in the prevalence of
anaemia and average ferritin 1evels of cholexa patients and
controls. 1f on the other hand the hematocrit and ferritin
levels in study patients are significantly lower thanh the
controls it will point to a relation between 1ron deficiency
and the occurrance of cholera.

significance and Rationale:

The role of iron in infectious process in general, need
clarification. There are conflicting reports indicating
direct effect of jron on the imaune system and pacterial
replicationlsrl9:20:21n22. In cholera it is felt that the
neither of these mechanisms are active. Rather, the mechanism
of the hypothesized,association'may be the decrease in the
gastric acid,production, rhat can occur with iron deficiency
and which appears also to increase susceptibility to cholera
infection.

Finding & causal relation between iron'aeficiency and
cholera would be of great jmpertance. Interventions ingluding
iron supplementation and fortification would assume 2 higher
public health priority in endemic cholera areas. Such a
relation would also encourage furthex research into the
immunolegic affects of iron 1ack and the role of iron in
infectious processes.

Facilities Required:

TCDDR,B hospital facilities in Dhaka will be gytilised for
the study. The ICDDR,B clinical pathology-laboratory will provide
facilities for hematocrit and ferritin estimations. No animal
source Or new equipment will be required.

Collaborative Arrangements

[ .
Dr. M.A. Rashid, +he Hematologist at IPGMi& R has agreed -
+o work on this study as a coinvestigatox. DI- James D. Cook of
University of Kanasas hastagreea to perform the ferritin levels.
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ABSTRACT SUMMARY FOR E.R.C.

Two groups of adult male subjects, 5C in each group
will be studied. The first group will be patients
diagnosed as having cholera and admitted to ICDDR,B
hospital in Dhaka. Patients with complicaticns e.g.,
fever, pneumonia, convalsion or any other associated
illness will be excluded from the study. The control
group will be subjects from same househcld of the
first group matched for age, sex, scciceconomic
conditions and not having cholera, excluded by rectal
swab culture.

Except the mild pain associated with obtaining finger
blecod samples, there are no potential risks to the
subjects.

All possible care will be taken and trained personnel
will be used during fingerprick to cause minimal pain.

Only hospital identification numbers of the study
patients will be used.

Inforred written consent will be obtained from all
study subjects.

The study will involve obtaining information about

clinical historv and socio-economic status by asking
about family income, number of members in family

and education level of the study subject.

It will take less than 5 minutes the interview of the

control subjects will be obtained at their respective

homes.

The study patients will be treated in the hospiteal.
2ll study subjects who show anaemia (from HCT
determination} will be treated by proper therapy.

This protocol reguires the use of hospital records
and body flinds.
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SECTION 11I - BUDGET

Personnel Services:

% of
Mame Positicn effort Dollar
Dr. A.N. alam Principal Investigator : 15% $.858.-
Dr. Paul £f Co-Investigator : - -
Dr. M.A. Rashid - : - -
Dr. M.M. Abncal == i 25% 3.18L.-
Dr. M.M. Ranman Consultant : - -
To be named Health Assistant fMale) : 100% 2,364, -
—t L (Female) . 100% $.364. -
Sub~Total: $.1767.-
= Tk.44,175.-
Laboratory Test: Taka
i} HCT 900
ii) Ferritin -
iii) Rectal swab culture 1575
Eguipment:
Microhematocrit tube 1250
Hospital zatient 7500
Qut patient care -
ICDDR,B Transport 14800
Printing and Reporduction 5000
Travel & Transport of nerson =
Transportation of materials
(HCT tube for ferrition estimation) 5000
Medlcines 1000

Sub-Total: Tk.29,465.-

Grand total = Tk.44,175% + 29,465
Thk.73,640 = $2946 {(8Tk.25/- = 31)

Incremental Cost = Tk.29,465
+ 10% overhead cost = Tk.,2947

Total: Thk.32,412
= $,1296 [(@Tk.25 = 351)
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Consent Form

International Centre for Diarrhoeal Disease Research,
Bangladesh is carrying on research on choclera. We are working

on the relationship between cholera and anaemia.

We will examine your stool and a small amount of blood
taken from your finger tip (this blood test will be repeated
every 5 days for 4 times:). These tests will not cause any
harm to you. You will be treated if any abnormalities are

T found. We will also have to know about your family status.

Your co-operation will help us to know more about cholera.
vYou will still be treated if you do not participate cr if you
withdraw from the study. I1If you agree, please put your

signature/thumb impression below.

Signature:

Name ;

Date:

Investigator



Consent Forms (for CONTROLSG)

Recently one of the members cf your family has suffered
from cholera and was treated in our hospital. We are studying
the relationship between cholera and anaemia. We would like to
know whether as a member of this family, you have anaemia
or not. For this, we will take a small amount of blood from
your finger tip. This will not cause any harm. We will provide

prover treatment if anaemia 1s found.

Your co-operation will help us to know more about cholera.

You may or may not like to participate in this study. If you
agree to participate, please put your Signature/Thumb impression

below.

Signature:

Name :

Date:

Investigator
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