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PREFACE

The International Centre for Diarrhoeal [lisease Research,
Bangladesh (1CHDR,B) is an autonomous, international, philan-
thropic and non-profit centre for research, education and
training as well as clinical service. The Centre is derived
from the Cholera Research Laboratory (CRL). The activities of
the institution are to undertake and promote study, research and
dissemination of knowledge in diarrhoeal diseases and directly
related subjects of nutrition and fertilitv with a view to
develop improved methods of health care and for the prevention
and control of diarrhoeal diseases and improvement of nublic
health programmes with special relevance to developing
countries. ICDDR,RBR issues two types of papers: scientific
reports and working papers which demonstrate the type of
research activity currently in progress at ICDDR,B. The views
expressed in these papers are those of authors and do not
tecessarily represent views of International Centre for
Diarrhoeal Discase Research, Pangladesh. They should not he
quoted without the permission of the authors.,



ABSTRACT

The classical Vibrio cholerae of Dacca was replaced by

El Tor Vibrin cholera in 1973, FEarlier studies of El Tor

cholera in the same communities where classical cholera existed
in rural Bangladesh indicated as well as data from other
countries had demonstrated a many more infections for each

clinically i1l case than was true for the classical biotype.
) yp

In the present study the infection rate itself (31.3%) was
hWigher than has been recorded both for classical (13%-24.6%)
and E1 Tor (8.7%-20.6%) disease. The infection to case ratio
of 4 to 53 in this study differs markedly from the ratio of 100

to 1 to 34 to 1 reported earlier.

In past observations multiple cases in families occurred
16.6%-17.7% of the time in classical chelera while in E1 Tor
epidemics only 3.7% of families had multiple cases. In the

present study 83% of families had multiple cases.

Several other interesting facts came to light in our study.
When index cases were children up to 14 years of age or women
the subsequent infection and case rates were higher than when
index cases were adult males, The rate of hospitalisation of

the family contacts of the index cases was several hundred




times higher than the general population in Dacca city during
the same time. From this study it may be concluded that under
certain sotioenvironmental conditions the virulence of V.
cholerae E1 Tor equals to that of the classical biotype. Obser-
vations of a similar kind in other endemic zones of the world

are needed.

INTRODUCTION

Cholera in Bangladesh was due to the classical biotype of
V. cholerae until 1872. Studies on classical cholera (1-6,8)
have shown that the infection rates in family contacts were high
(13% to 24.6%). In cholera due to the F1l Tor(3'7s8) biotype
rates were somewhat lower but overlapping (8.7% to 20.6%). There
was, however, a sharp difference in the number of infections of
classical as compared to E1 Tor cholera associated with each
case of clinical cholera. The infection to case ratio in
classical?s3,8 being 2-4:1 and for E1l Tof3,8,9)4-100:1. The
infection to hospitalisation ratio and multiple case family
rates were also nmuch higher for classical than El1 Tor cholera(7)
Previous observation on cholera El Tor in Bangladesh(3,7) were
in agreement with studies from other parts of the worldgg'll)
More recently a higher secondary infection and case rates,
infection to case ratios and multiple case-per family have been
hobsérved among the contacts of cases hospitalised with cholera

due to V.cholerae of the [1 Tor biotype. These differences



between previously published rates and those observed in Dacca
prompted us to initiate a family study with a 10 day follow up
period of El Tor cholera cases to delineate the characteristics
of this disease in a congested urban setting in the same
community where many former studies on cholera had been done in

Dacca.
METHODRS

Over the past 18 years the Cholera Research Laboratory (CRL)
has become the principle treatment centre for all diarrhoea cases
occurring in and around Dacca. Cases for this study were
selected from the CRL hospital if the family of the index case
was from the city, willing to co-operate and if index cases had
less than two days' history of untreated diarrhoea yielding the

El Tor biotype of Vibrioc cholerae on rectal swab culture. The

families were visited by field teams on the morning following
admission, for collection of data on age, sex, numbher of family

members and history of illness,

The family members were visited daily, asked about diarrhoea
and rectal swabs were obtained on all members for culture. The
swabs were first streaked on Monsur's agar (Taurocholate,
Tellurite, Gelatine, Agar-TTGA) and then placed in bile peptone
'media. Identification of V.cholerae El Tor was done as pre-

viously published12'14_



The first case of a family admitted into the hospital was
defined as an index case. A contact yvielding V.cholerae El Tor
on culture was termed an infection. An infected contact, having
three or more loose motions in a day, was defined as a case and
an infection without symptoms, an inapparent infection. Contact
cases requiring hospitalisation were termed as hospitalised
contacts and the remaining contact cases were field cases.
Members living together and eating from the same cooking pot,

formed a family or household.

RESULTS

Relow the age of five the infection rates for males and
females were 56% and 28% respectively; but older males (5 and
over) also had higher infection rates than females. The overall

rate for both sexes was 31.3% (Table 1).

The case rates for all contacts, infected persons and the
infection-to-hospitalisation ratic is shown in Table 2. Of the
31.3% infection rate 6.7% were asymptomatic, 17.9% had field
diarrhea and 6.7% needed rehydration in hospital. The overall
case rate was 24.6%. The infection rate, case rate and infection
to case rate were higher in 0-4 and 5-9 years age groups than
.the group aged 10 and over. But for 6.5 infections one needed
hospitalisation in 0-4 years age group and one out of 3.6

infection needed it in 10 years or over age group. On the whole



TABLE 1

AGE, SEX, AND INFECTION RATE OF CONTACTS OF
INDEX CASES OF V. CHOLERAE EL TOR

Male Femzale
Age Contacts Infections Rate/100 Contacts Infections Rate/100 Total/100
0-4 16 9 56.2 14 4 28.6 43.3
5-9 17 8 47,0 12 3 25.0 38.0
10+ 28 9 32.1 47 Q 19.1 24.0
Total 61 262 43.3 73 16 22.0 31.3
a vs b Significant

p < 0.01



TABLE 2

SPECTRUM OF INFECTION IN CONTACTS

INFECTIQON SPECTRUM

Asympto- Mild/moderate Hospital- Infection Case Infection

Age Contacts matic Diarrhea ised Rate Rate Case Inf./Hosp:
Group No. No. Na. No. % : % % Ratio
0-4 30 2 9 2 43.3 36.7 84.6 6,.5:1
5-9 29 2 ' 7 2 37.9 31.9 8.8 5.5;1
10+ 7E. . 5 8 5 24.0 17.3. 2.2 3.6:1
Total 134 9 24 ' 9 31.3 24.6 78.7 4,7:1

Total % 6.7 . 17.9 6.7 - - - -



one out of every 4.7 infection needed hospitalisation for re-
hydration. In all, for one hospitalised case there are 3.7 cases

and 4,7 infections.

The duration of excretion of V.cholerae by index cases,
secondary cases and inapparent infections is shown in Table 3.
Excretion of vibrios was 34% for one day, 19% for two days, 16%
for three days, 12% for four days, 1.5% for eight days. The
average for the index cases was 3.2 days; for secondary cases,
2.9 days; and for symptomless infections 1.4 days. All the
index cases, and 9 hospitalised contacts however, were given
Tetracycline. The indexes stopped excretion by 8 days except
one case; the contact cases and inapparent infections stopped

by 7 and 3 days respectively.

The attack rates in small, medium and large families were
17%, 42% and 34% respectively. (Table 4). These differences
are highly significant between the small and the medium groups.
The differences in infection rates in these families, are related

to the number of children below nine.

When the index case was an adult male (Table 5), the
secondary infection rate was 6.3%; and case rate was also 6.3%.
If the index case was an adult female, the rates are 44.4% and
37% fespectivelyy If the index cases were children, the infection
rate was 31.9% and case rate was 24.2%. All of these differences

were significant,



TABLE 3

EL TOR FAMILY STUDY
Duration of Excretion of Vibrio

Days 1 2 '3 4 5 6 7 8 9 10 11 Average
Index ) 6 6 4 4 2 1 - 1 1
3.24
% 24.0 24.0 16.0 16.0 8.0 4.0 4.0 . 1.0
Contact 10 7 5 4 3 3 1 -
Cases _ 2.87
% 30.3 . 21.2 15.2. 12.1 9.0 9.0 3.0
Inapparent 7 - 2 - - - -
Infection 1.44
% 77.7 - 22.2 - - - -
Total 23 13 11 8 5 4 1 1 - - 1
2.82

% 34.3 19.4 16.4 11.9 7.5 6.0 1.5 1.6 . .- - 1.5
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TABLE 4

SI2E, CRILDREN

AND INFECTION

Family‘size No. Percent of _ Secondary Secondary
{Index Excluded) Caontacts Children Infection/100 Case/100
up to 4 41 9.82 17.04 9.8t

5-6 43 69.8P a1.9% 39,59
7+ 50 52.0° 34.0 24.0
Total 134 44 .8 31.3. 24.6.
a vs b P = <.,001
a vs ¢ P = <,01
4 vs e P = <01
£ vs g P = <.0l
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TABLE 5

INFECTION RATES FOR CONTACTS OF INDEX CASES OF VARYING AGES

Age/Sex Index Infection/100 Case/100
Male 15+ 6,32 6.3€
Female 15+ 4440 37.0f
Children 31.9¢ 24.0
Up to 14

a vs b P = < 0.01

a vs c n = < 0.01

[0)]
<
th
i
o
i

< 0.05
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The findings of previous and present studies of Classical
and E1 Tor cholera is summarized in Table 6., The main similari-
ties as revealed from the present study of L1 Tor cholera with
Classical cholera of the past are in the infection-to-case
ratio, hospitalisation rates and index-specific subsequent
attack rates in children. The main differences with previously
reported E1 Tor data are in age distrihution, secondary case
rates, infection-to-case ratios, hospitalisation rates, multiple
hospitalised case family rates, the infection-to-hospitalisation
ratio and the duration of excretion of vibrio under tetracycline

coveragels:lﬁ,

DISCUSSION

For many years cholera caused by Vibrio cholerae biotype

El Tor was considered to be milder than that due to the Classical
biotype. This study shows that this is not so in Dacca where

the secondary infection rate, infectignuto-case rate, infection-
to-hospitalisation ratio and multiple case per family rate were

all higher for Vibrio cholerae of the F1 Tor biotype than for

previous epidemics due to classical Vibrio cholerae.

Since these observations are aqualitatively different than
‘those reported in previocus epidemics due to E1 Tor biotypes,

both an explanation is required and further studies needed. A



TABLE 6

SUMMARY OF PAST AND PRESENT OBSERVATIONS

Observation on

Classical E1l Tor
Up to 1969 Up to 1970 Present El1 Tor
Secondary Infection Rate 4.2 - 20,.9% 17.8-20,6% 31.3%
Rate Under 9 Years 30.3% 17.8-25.9% 40.7%
Second, Case Rate 4,2 - 16,4% 4.0-9.3% 24.6%
Infection:Case Ratio 2-4 ;1 4-36:1 1.3:1
Hospitalisation Rate 6.2, 9.9% 1-1.2% 6.7%
Infection:Hospitalisation Ratio 1.3 - 2.6:1 15-17:1 4,7:1
Multi.Hosp.Case/Family Rate 10.6 - 17,6% 3.6-3.7% 20%
Index .
> 15 Male : Secondary Infec.Rate:Low N.A. 6.3%
> 15 Female Secondary Infec.Rate:High N.A, 44.3%
Child < 15 Secondary Infec.Rate:High N.A. 31.9%
Mean:Duration of Excretion of V.C. 7 - 2.6 Days 5 Days 3.2 Days
(Tetracvcline) (No Tetracycline) (Tetracycline)

At



- 13 -

change in virulence of El Tor organism may be responsihle since,

in the same socioenvironmental condition the Vibrio cholerae of

the E1 Tor biotype has proven to be as virulent as Vibrio
cholerae of the classical biotype. The increase in the popu-
lation of Dacca city and the probable deterioration of sani-
tation may have contributed to the changing pattern as well as
any biological changes in the vibrio. These findings may not
be unique to Dacca alone. Studies are badly needed in other
countries with endemic cholera due to El Tor biotype. In addi-
tion, this study reveals two more important factors: (1) The
age and sex of the first case of a family significantly
influences the subsequent attack rates among the contacts, and
(2) family contacts have several hundred fold greater risk of

being hospitalised with cholera than does the population of the

same area.

ACKNOWLEDGEMENT

We acknowledge our gratefulness to Dr. W.B. Greenough, III,
M.D., Scientific Director and Dr. W.H. Mosley, M.D., Director
for their precious suggestions and modifications, We also thank
the Microbiology Branch for their valuable assistance in this

study.



10,

- 14 -
REFERENCES

Oseasohn OR, Ahmad S, Islam MA, Rabman ASMM: Clinical and
hacteriological findings among families of cholera
patients. Lancet 1:340-34Z, 12 Feb 66

Mosley WH, Ahmad S, Benenson AS, Ahmed A: The relation-
ship of vibriocidal antibody titre to susceptibility to
cholera in family contacts of cholera patients. Bull
WHO 38:777-785, 1968

Bart KJ, MHugq Z, Khan MU, Mosley WH: Seroepidemiologic studies
during a simultaneous epidemic of infection with El tor
Ogawa and Classical Inaba Vibrio cholerae. J Infec Dis
121:Suppl 121(5):817-S24, May /0

Khan MU, Mosley WH: Contrasting epidemiologic pattern of
diarrhea and cholera in a semi-urban community. Pak Med
Assoc 19(8):380-385, Aug 69

Akef QMA, Akhter J, Davies BI, Islam MA, Khan SA, Khan AQ,
Rahman ASMM, Stockard JL, Oseasohn RO: Cholera in East
Pakistan families, 1962-63, Bull WHO 32:205-209, 1965

Martin AR, Mosleyv WH, Sau BB, Ahmed S, Huq I: Epidemiologic
analysis of endemic cholera in urban East Pakistan,
1964-1966. Am J Epid 89(5):572-582, 1969

Philippines Cholera Committee: Study on the transmission of
El tor cholera during an outbreak in Can-Itom Community
in the Philippines. Bull WHO. 43:413-419, 1970

Woodward WE, Mosley WH: The spectrum of cholera in rural
Bangladesh. Am J Epid 96(5):342-351

Van de Linde PAM, Forbes GI: Observations on the spread of
cholera in Hong Kong, 1961-63. Bull WHO 32:515-530,
1965

Dizon JJ, Alvero MG, Joseph PR, Mosley WH et al: Studies of
cholera E1 tor in the Philippines.  I. Characteristics
of cholera E1 tor in Negros Occidental Province,
November 1961 to September 1962, Bull WHO 33:627-636,
1965 '



11.

12.

13.

14.

15.

1(“'

Yen CH: A recent study of cholera with reference to an out-
break in Taiwan in 1962, Bull WHO 30:811-825, 1964

Smith HL, Jr., Goodner K: DNetection of hacterial gelatinases
by gelatin-agar plate methods. J Bact 76(6):662-665,
Dec 1965

Monsur KA: A highly selective gelatin-taurocholate-
tellurite medium for the isclation of Vibrio cholerae.
Trans Roy Soc Trop Med llyg 55(5):440-347, 0Oct 1961

Monsur KA: Bacteriological diagnosis of cholera under field
conditions. Bull WHO 28:387-3890, 1963

Greenough WB, 111, Rosenberg 1S, Gordon RS, Davies BI,
Benenson AS: Tetracvcline in the treatment of cholera.
Lancet 1:355-357, 15 Feb 64

Lindenbaum J, Greenough WB, TII, Islam MR: Antibiotic

therapy of cholera in children. Bull WHO 37:529-538,
1967



ICDPR,B (CRL) publications can be obtained from Publications
Unit, Tnternational Centre for Diarrhoeal Disease Research,
Bangladesh, G.P.0. Box 128, DNacca - 2, Bangladesh.

List of current publications available:

A. CRI Apnnual Report 1976,

CRL Annual Report 1977.

B. Working Paprer:

No. 1. The influence of drinking tubewell water on diarrhea
rates in Matlab Thana, Bangladesh by George T, Curlin, K.M.A.
Aziz and M.R. Khan.

No. 2. Water and the transmission of El Tor cholera in rural

Bdnglﬁdesh by James M. bughes, .lohn M. Boyce, Richard J.
LLevine, Moslemuddin Khan and George T, Curlin.

No, 3. Recent trends in fertility and mortality in rural
Pangladesh 1966-1975 by A.K.M. Alauddin Chowdhury, George T,
Curlin,

No. 4. Assessment of the Matlab fContraceptive Distribution
Project - implications for program strategy by T. Osteria,
Makhlisur Rahman, R, Langsten, Atiqur R. Xhan, Douglas H.
tuber and ¥W. Henrv Mosley.

No. 5. A study of the field worker performance in the
MatlaDh contraceptive distribution project by Makhlisur Rahman,
T. Osteria, J. Chakraborty, Douglas H. Huber and W. Henry
Mosleyv.

No. 6. Constraints on use and impact of contraceptives in
rural Bangladesh: Scme preliminary speculations hy R,
Langsten, .J. Chakraborty,

No. 7. The demographic impact of the contraceptive distri-
hution project by T. Osteria, W.H. Mosley and A.J. Chowdhury.

No. 8. Development of milk teeth in rural Meheran children
of Bangladesh by Moslemuddin Khan and George T. Curlin.

Mo, 9. A follow-up survey of sterilization accentoars in

Matlab, Bangladesh by Makhlisur Rahman, DNouglas Huber and
J. Chakrahortyv.



No, 10. The Demographic Impact of Sterilization in the
Matlab Village-Based MCH-FP Program by T. Osteria, S. Bhatia,
J. Chakraborty and A.1. Chowdhury.

No. 11. Parental dependency on children in Matlab, Bangladesh
by Makhlisur Rahmdn.

Scientific Report:

No. 1. Double round survey on nregnancy and estimate of
traditional fertility rates bv A.XK.M., Alauddin Chowdhury.

No. 2. Pattern of medical care for diarrheal patients in
Dacca urban area by Moslemuddin Khan, George T. Curlin and
Md. Shahidullah.

No. 3. The effects of nutrition on natural fertility by
W Tlenry Mosley.

No. 4. Early childhood survivorship related to the subse-
quent internregnancy interval and outcome of the subsequent
nregnancy by Ingrid Swenson.

No. 5. Ilousehold distribution of contraceptives in
Bangladesh - the rural expericnce by Atiqur R, Xhan, Douglas
H. Huber and Makhlisur Rahman.

No. 6. The role of water supnly in improvin health in noor
EAESLE iy p g !

countries (with special reference to Bangladesh) by .John
Briscoe.

No. 7. Urban cholera study, 1974 and 1975, Dacca by
MosTemuddin Khan and George T. Curilin.

No. 8. TImmunological aspects of a cholera toxoid field
trial in RPangladesh by George T. Curlin, Richard J. Levine,
Ansaruddin Ahmed, K.M,A, Aziz, A.S.M. Mizanur Rahman and
Willard F. Verwey.

No. 9. Demographic Surveillance System - Matlab. Volume
One.” Methods and procedures.

No. 10, Demographic Surveillance Systeé - Matlab, Volume Two.
Census, 1974 by Lado T. Ruzicka, A.K.M. Alauddin Chowdhury.

o, 11. Demogranhic Surveillance System - Matlab. Volure
Three. Vital events and migration, 1975 by Lado T. Ruzicka,
A.K.M. Alauddin Chowdhury,

ii



No., 12. Demographic Surveillance System - Matlab. Volume
Four. Vital events and migration, 1975 by Lado T. Ruzicka,
A.XK.M, Alauddin Chowdhury.

No. 13. Demographic Surveillance Svstem - Matlab. Volume
Five. Vital events, migration, and marriages - 1976 by Lado
T. Ruzicka, A.K.M. Alauddin Chowdhury.

No. 14. Ten years review of the age and sex of cholera
patients by Moslemuddin Khan, A,.K.M. Jamiul Alam and A.S.M.
Mizanur Rahman.

No. 15, A study of selected intestinal bacteria from adult
pilgrims By M. I. Hug, . Kibryia.

No. 16. Water sources and the incidence of cholera in rural
Bangladesh by Moslemuddin Khan, W. Henry Mosley, J.
Chakraborty, A. Majid Sardar and M.R. Khan.

Mo, 17. Principles and prospects in the treatment of cholera
and related dehydrating diarrheas by William B, Greenough, III.

Mo. 18, Demographic Surveillance System - Matlab. Volume
5ix. 7 Vital Events and Migration 1977 by Aporn Samad, Kashem
Sheikh, A.M. Sarder, Stanley Becker and Lincoln C. Chen,

No. 19, A follow-up survey of sterilization acceptors in the

modified contraceptive distribution project by Shushum Bhatia,
Trinidad Osteria, J. Chakraborty and A.S.G. Faruque.

Special Publication:

No, 1., Management of cholera and other acute diarrhoeas in
adult and children - World Health Organization.

No. 2. 1Index to CRL Puhlications and Scientific Presenta-

tions 1960-1976 by Susan Fuller Alamgir, M. Shamsul Islam
Khan, H.A. Spira.

iii



