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PREFACE

The Internaticnal Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B} is an autonomous, internatiocnal, philan-~
throplc #nd non-profit centre for research, education and
training as well ag 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 xnowledge in diarrhoeal diseases and
directly related subjects of nutrition and fertility with a
view to develop improved methods of health care and for the
prevention and control of diarrhoeal digeases and improvement
of public health programmes with special relevance to develop~
ing countries. ICDDR,E issues two types of papers: scientific
reports and working papers which demonstrate the type of
research activity currently in progress at LICDDR,B. The views
expressed in these papers are those of authors and do not
necessarily represent views of International Centre for
Diarrhoeal Disease Research, Bangladesh. They should not be
quoted without the permission of the authors,



ABSTRACT

To characterize the epidemiclogic pattexn of shigellosis
47 families from which Shigellae dysenteriae type 1 was isolated,
11 families from which Shigellae flexneri was isolated and
23 control families have been studied in urban Dacca.

The secondary infection rates in children less than 10 years
wexe 29.3% for Shigellae dysentery type 1, 24,0% for Shigeliae
flexnert and 10.6% for control group. The secondary case rates
were 22.9%, 8,0% and 3.8% respectively in these 3 groups. None
of the contacts aged over 10 years who developed Sh. flexner:
infections or members of the control group were symptomatic.
€5.3% of the infected contacts of the Shigellae dyesentery group
became symetomatic, All 3 groups had rates for mixed infections
ranging from 4.6% to 6.4%. Undiagnosed diarrhoea in all 3 groups
exceeded the number of secondary cases. 8ix percent of the
control family members had infection with Shigellae and 2% of
them had symptoms compared with 14.1% who had diarrhoea of un-
known etiology, suggesting the presence of an unseen epidemic
of dysentery/diarrhoea in these families. The secondary attack
rates were higher in a case of a female aged 10 years or older or
children of both sexes less than 9 years. Higher secondary
attack rates were associated with use of water from open and
closed sources together and use of open latrines. Secondary case
rates were higher in the lowest socioeconomic group. At the time
of this study all Shigellae were sensitive to ampicillin,
kanamyecin, colistin and furazolidone. Extensive community based
study is needed to explore the extent of disease and possible
intervention measures,



INTRODUCTION

With a reported case fatality rate of 0,24 par 1000,
dysentary was not considered a great medical problem in
Bangiadesh (1], However, strains of Shtgellae that were sengiw
tive to most antibictics have hecome resiztant to several anti-
biotics during the past decade {2}, Shigellosis has now beaen
shown Lo be associated with 8 high rate of moxbldity and
wmortality in Bangladesh {3}, similar in pattern to that seen in
the United States during the 1940s {4y,  "The mortalivy rate from
shigeilosis has bsen found to be higher than for chelera cases
treated in the wards of the International Centre for Diarvhoeal
Disoase Pesegarch, Bangladeﬁh'§ICEDR,Bi, Dacca {unpublished

i ibicn), buring the past decade, the Shigeilae it
HOSE cummon type isolated {Z}. During +he neriod

. i, the incidence of Shigellae dysenteriae type L
i eaned manvfold, This species caused 8300 dezvrihs in
in 1use {5y Comparsble statistics fop ghigells gl
o Bangladesh are not préegsentliy avaliable.
The hazaxyds of shigellosis includea prolongerd
ganth Tates, development of drug resistance and A5
Lhe rate of Shigellee dugenteriae Ly¥pe i isoletion
nmore closely at the epidemioclogical features of
lesis, We also sdpiored the epidemioloyical Charanterigh, om
ilae dysentertae type 1, Sh. flcanert and other dyvsenpory-
nestes not assoclated with Siigelige to see I difrerences
Foundg,

BACKGROUND

The population of na ca, the capital of Bangladesh,
increased rapldly. In 1961 the population was 556,712 Y
1974 the population had increased to 1,310,875 (7)., Miring the
war of liberation (19713 maiority of the residents left Dacog
{or the villaves or West Bengal in India. After liberation,
most of the refugees returned to Lacea. I addition, many
villagers rushed to Dacca in search of enplovient, A marked
vpheaval of the urban population resulted in the deterioration of
an alveady marginal sanitation system and created a severo housing
problem in the City. Feople ¢onstructed innunerable bamboo op
plastic~covered huts on any available public land, preferabiy
/EAY A Zource of surface WAteY, with lithle or no attention o
sanitation,



The ICDDR,B (former Cholera Resmearch Laboratory) has bheen
the principal facility te which most of the cases of diarrhoea
and dysentery, eceurring in andg around Dacca, were referred for
frae investigation and treatment, This offered an unigque
Situation fer the study of dysente Y oceurring in an urban area.
A prospective study of dysenterv was conducted during the perios
August through December, 1972,

MATERIALS AND METHODS

Culture confirmed cases of shigellesis andg patients with a
clinicyl Glagnosis of dysentery were identified on the CRIL ward
Bervice, From thi groups index cases and their families were
andomly selectesd for study. Cultire negative hospitalised
Elarly selected as controls. Steps

clicwed were identical for all groups of families. fTrained

ield workers interviewsd the study cases and controls or their
Sontgcts In the hospital apd then visited thoiy famiijes, taking
i of the attendants as a guide, Every family was interviewed
daiiy for 19 davs and guestioned TOnCerning the presence of
diarrhosal iliness. Rectal swabs were obtaiued for culture.
Adult wage ROAUDEYE were nod alwaye available for culture. Family
TMass whe were cgls red for less than 3 days were excluded from
#alysis unisss 3 positive culture was obtained during the home
vigicm.  Demog *LC and sociceconomic data ware collected.
Sanitayy 4 B#, wWater use, and housing were alsc oteqd,
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Fectal swabs were cultured using Salmonella~Shigella agar
gar; and HacConkeyts agar pPlates. After Oovernight incuba-
tion, suspected colonies wers subculitured in Kliglar iron BGAr,
Motility indole urea {MIU) and Simmon's citrate media for con-
tirmation, Siide bacterial agglutination tests were performed the
following day with type specific shigellae antisera. Multodisks
{0x0id Ltd., London) Were used to assess antibiotic sensitivity,
A mixture containing kaolin powder and tincture of cardamom
#as supplied te mild diarrheea cases as a placebo. Fami,ly
members having clinically significant diarrhoea/dysentery were
referred to the ICDDR,? hospital for treatment, Contacts
vielding positive culiures Ldentical to index cases and having
¢linical findings consistent with_dysentery-(S or moere loose
stools with or without mucous and/or blood within a 24 pouz
reriod} were defineqd as secondary cases. A contact yiel@ing“a
positive culture was defined ag “infection®, a contact vielding



only positive culture put ne symptom was termed inapparent
infection®, Contacts having infectioen with shigelige diffexent
from the index cases were termed ®infection with other types®
and contacts suffering from diarrhoea without any shigellae ox
known infection. were defined as "“diarrhoea/dysentery of unknown
cause”, o

Only a few index cases were infected with Si.boydii or
Sh.zonnet ané they have been omltted from analysis.

ESULTS

Tazble 1 shows the number, age and sex distribution of the
index cases admitted to the study. A total of 81 index cases
and their families were followed. The index cases were distri-
buted by etiology as follows: 47 Shigellae dyseaterige type 1,

1} Bhigellae flemneri, and 23 Controls. Majority of the cases
in all groups were infants below the age of § years. In the
group Shigellae dysentery type 1, males were 66% and females 34%.
In other two groups, male and female distribution were more or
less identical.

Table 2 shows the age, sex and secondary infection rates in
contacts of the index cases. In the group of patients with
8h,dysenteriaa type 1, the secondary infection rate was 35.7% for
male and 23.8% for female family members under the age of 5 years.
It was identical in the age group 5~%. Por the age groups 10 and
over the rates weve 14,0% and 12.3% for male and female Tamily
members respectively. The owverall secondary infection rates
were 25.5% for males and 16.7% for females. These differences
were statistically significant (P<.02} when the age group 0-9
and 10 and over were compared.

In families where the index cases was infected with Bhigellce
flexner? the secondary infection rates in contacts were consi-
derably less for the age group 0-4 years than in the age group
5-9 years, For the 5-9 years olds the rates were 40.0% Yox male
and 27.3% for female. In persons aged 10 years apd older, the
infection rate. for males was 16,7% and for females 18.8%. The
overall rate for contacts infected with Shigellae flexnert was
25,08 for males and 19.4% for females which are similar to the
rates seen with $higellae dysenterige type 1,

In patients wiﬁh ¢linical dysentery who were culture negatlive,
the highest rate of subseguent infection was 9.1% in male and



DISTRIBUTION OF INDUX CAZES STUDIED 3Y AGE, 38Y
AMD ROR SHIGELLAE TYPE AND JONTROL
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Sh. dyst, type 1 Sh. Flexner: Contyols{dvsentery 1iks}

Age groups

Male Temaie  1ntal Wale  Temale Total Male  Female Total
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TABRLE 2

SECONDARY INFECTION RATES{PER 100 CONTACT) BY AGE, SEX

&

FOR SHIGELLAE TYPE ANMD CONTROL

Shigellae dysentery [ype 1 . Shigeilae flexneri Control {dysentery like)
Age Male Female Male ___Female ‘Male Female
Ho.Cont. Rate No.Coni. Rate No.Cont. Rate Ro.lont. Rate HNo.Cont., Rate No.lont. Rate
All agis 1z 25.5 i38 6.7 16 25.0 31 19.4 43 4.7 56 7.1
04 28 35,70 21 23.8 5 20.0 4 0.0 15 6.7 13 7.7
:
5-9 24 37,52 36 22.2 5 40.0 11 27.3 11 9.1 13 15.4 @
{
10 § oyer 50 14.05 81 12.3 6 16.7 16 18.8 17 0.0 30 3.3

{1+2Vs 3 p<D.02)



i5.4% in fewale in the age group 5-9 years., Children aged
=4 vaars had the noext highest rates of infection. The over-
ail rave For males was 4.7% and for temales 7.1%, ‘Thase
aiffersnces were not statistically significant.

In the first 2 groups, the males less thuﬂ 10 years of age
had higher secondary attack rates than females of the same
age. The rate for ﬁmmala children of the rettrol JTOUpR was
nigher than for male. The attack rates nowever, in DETSONnS
: thar 10 vears of age were nearly sgual for both zexes

Table 3 shows the development of secondary cases amony the
contacts who d =Lred the same types of infeutlons as the
index cases. FPor O, Ausenterioe typs 1, 100% UF the infectad
children aged less than 5 years develcped syspioms.  In tho
age group 5-9 vears and 10 yoars or nldw~' the %’COnPdry Can

Yotes among the infeorad contacits were 59.8% and 41.2% res-
p@r*lvwiw The secandary case rate among ail infected contacke
5 05,2%,  fhe overall secondary infaction rate and secoendary

case rates (including all contacks) were 20.4% and 12,32 reg-

pectively.

In the Silgeiie flaaneri infected group, the secondary case
rate among infected contacte was highest in the age group 5-9
vears (40,0%), The combined secondary'case rate for infected
contacts of all ages was ””.O . The overall secondary infection
Yate among all contacts was 23 . 2% and secondary case rate was
+.3%, considerably lass tbuJ the rates for patients infected with
fooduzenterice type 1. The differences in the attack rates

vetwesan ﬁ,,ﬁwvwwﬂ;ﬁ.ax Eype 1 and 54, fTewneri were not however,
atatistically significant, but the difference in the infection
Lv case rate was statis ETudJLV sionificant (P = <_01}.

in the control qroup the subsequent case rates among
infocted cnnuacbs, was 50.0% in 0~4 vears age group, and 33,33
in the 5-9 years age ﬁvaap The overazll subsequent infection
and case rates amonyg all contacts woare 6, l% and 2.0% reg-

pactivel LY .

Table 4 zhows the rates of mixed ’nfpc%inn, secondary case
rates and the rates of diarrhoea of UNXNown cayses among the
family contacts of different groups by age. In all three groups,
the rates of mixed infections, the rates of subpseguent cases
due to same type of infection, and the rats of diarrhcea of un-~
KNROWn Causes wers about *wice the rate in childpen up to
9 years, compared to contacts 10 years andg slder,  Shigelia

species different from the index case wers isclated in 4.6% of



SECONDARY CASE RATES{PER 100 INFECTION} BY AGE, SEX, FOR

SHIGELLAE TYPE AND CONTROL

Shig. dyst. type 1 Shig. flexneri Control
Age

Mo, of infection Rate No. of infection Rate Mo, of infection  Rate
(0 € (3
All ages 49 65.3% 10 20.0° ‘ 5 33.3
G-4 is 160.0 i 8.9 Z 5G.0
5.9 i7 58.8 5 4G, 0 3 3.3
il § over 17 43.2 4 g.¢ 1 ¢.0

aVs. b* p= (.01



TABLE 4

MIXED INFECTION RATE AND DIARRHORAL ATTACY RATE{PER 100 CONTACTS)

BY AGE, SHIGELLA TYPE AND CONTROL

Age N Sh. dyst. type 1 S5h. Flexneri Control{dysentery like)
group Inf. with Diar. with Diarr.of Inf. with Diarr.with Diarr.of Inf. with Diar.with Diar.of
other Zhig, other Shig. unknown other shig. other shig. unknown any shig. any shig. wmknown
cause cause cause
All zges 4.6{11) 2.1(5) 21.2{15) 6.4(3) 2,101 14.5(7) 6.0(5) 2.002 14.1¢14)
0-4 8.2(4) 4.1{(2) 30.6(15) 11.1(1) I1.1(1) 44,404} 7,023 3.6(1) 17.8(5)
5-9 5.0(%) 3.3(2) 33.3(20) 12.5{2) G.000) 12.5¢2} 12.5(% 4.2(1)  20.8(%)

1)

el

10 § 3.0(4) 0.8(1) 12.2016)  0.0(0) 0.0{0) 4.501)  2.1(1) 0.0(6) 8.5
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contacts where the index case was infected with Shigella
dyeenteriae type 1. Similarly 6.4% of contacts in the Shigella
flexneri exposure group and 6.0% in control group had infections
with different Shigella species. The subsequent case rates for
mixed infections for the three groups were 2.1%. Rate of the
diarrhoea of unknown eticlogy were 21.2% in the Shigella
dyaenteriae . type 1 group, 14.9% in Shfgella flexneri group and
i4.1% in control group. Mixed infection rates were alsc higher
anong children than adults,

The rate of hospitalisation of contacts with dysentery is
gnown in Table 5., The hospitalisation rate of contacts of
Shigella dysenteriae type 1, was 2.1%. . None of the contacts of
Satgella flexnmer? group or the control group reguired hospitalisa-
tion. The ratio of infection to secondary cases anrd hospitalisa-
tion were not uniform,

The percentage of families in the three different groups,
who had mized infections is shown in Table 6. ©Of the 47 families
affected with Shigella dysenteriqe type 1,9 families had mixed
infection or one out of every five families. In these families
Y contacts had infection with Shigeilic fleanert, one had
Shigelie boydii? and three Shigella sonnet.

Qut of the 11 families in the Shigella flexmeri group three
had mixed infections. All three had infection with Skhigella
dysenterice type 1.

In the contrcl group, one out of 23 or 4.3% had mixed
infection. Two contacts had infection with Shigella dysenterias
type 1 and three had infection with Shigellae flexners.

Table 7 shows the secondary infection rates by age and sex
of the index cases. For index cagses less than 10 years of age,
the secondary infection rate for Shigella dysenterice was 19.9%
for Shigella flexneri 20.0% and in the control group 5.0%. IX
the index cases were males aged 10 and over, the secondary
infection rates were zero in all the three groups. When the
index cases were females 10 years of age and older, the secondary
infection rates were 35,0% for Shigellq dysenteriae, 50% for
Shigellq flazneri{ and 14.3% for the control group. The
difference in the secondary infection rates between families
where children were index cases and families with adult male
index cases were, highly statistically significant (P = <,001).

Isolation of shigella from contacts were common during the
10 day follow-up period. Serial isclation data is shown in
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SECONDARY INFEOTION, CASE AND HOSPITALISATION RATES BY

SHIGELLA TYPE AND CONTROL

Contacfs of Secondary Secondary _ Hospitalisation Infect: Case

Index cases Inf. rate Case rate Rate Hospitalisation
per 100 contacts per 100 infection per 100 infection Ratioc

Shig. dyst, _ 20.4 13.3 2.1 9.8:6.4:1

type 1

Shig. flexneri - 213 4.2 0 5:1:1

Control 6.1 2.0 ik 3:1:0

{dysentery like)

i1 -

-




RATES OF MIAED INFECTION BY TYPE OF SHIGELLAE OF

INDEX FAMILIES AND CONTROL

No. of No. of family Rate of mix inf. other than indexes
Shigella type families with mix inf. inf. families ;Sh.D.T, Sh.Piex Sh.Boyd.  Sh.Somnie
shig. dyst. 47 9 15.1 - 9 1 3
type 1 :
Shig. flexmeri 11 z 27.3 3 - - -
Control 23 1 4.3 2 3 - -

(dysentery like)




TARLE 7

STOONDARY INEROTTION RATRSY (PER 100 ZONTACT) BY AGE AND SEX OF INDBX

wd

AND FOR SHIGELLAE TYPH AND CONTROL
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Table 8. In the Shigellq dysenterige group, 51% of isolations
were obtained on the first and second day of follow-up, =~ -
Isolation were made as late as 10 days, In the St flexneps
group, 30% of the isclations were obtained on the first day and
isolation were made as late as the Sth day. In the control
group 66,7% isolations were on the first day. In all the three
groups the isolations were not continvous In character and
there were some days when there were no isolations.

The relationship between the secondary infection rate and
the number of persons per room of the house is shown in Table ©.
In families where the total number of persons including the
index case does not exceed 5 per room the rate of infection was
21.6% for Shigella dysenteriae type 1, 22.6% for Shigella
fleznery and 2,5% for contrxols, If there wers six persons per
room or over, the secondary infection rates were 18.9% for
Shigella dysenteriage type 1, 17.6% for Shigella flezneri and
20,0% for controls, In families with shigella infected index
cages, the rates were higher in smaller familtes than the larger
enes. But in the cases of non-shigella index families the
secondary infection rate was higher in larger families.

Table 10 compares family income ito secondary infection rates.
The families have been grouped arbitarily into three income
droups. " In the grovp with a Shigella dysenterice type 1 index
Cage, the highest rate of gecondary infection (23.6%) was found
in the lowest income group and the lowest rate of secondary
infection {(13.8%) was found in the highest income group. In
the 3kigellia fleammert and control groups all the cases were from
the lowest income groups. These differences were not statisti-
cally significant.

The spread of shigellosgis through water has not been clearly
demonstrated. Table 11 shows the pattern of assoclation of
water used either from closed sources and cpen and closed
sources together. Families infected with Shigella dysenteriae
type 1 who used water from both closed and open gsources had a
secondary Infection rate of 28.2% as compared to 12,0% among users
of closed water sources.

In families infected with Shigelle Fflexmepi, the users of
water from mixed sources had a higher rate (23.8%) of secondary
infection whenp compared to users of water from closed sources
(17,7%). In the contxol group the same pattern was ohserved.
This indicates a potential association of water quality with the
spread of shigsllosis, The differences fom the Shigellq
dysant@ﬁiqe,gxaup WA statiatiaallypsign$ficant (P = <,01}.
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TABLE 9

SECONDARY INPECTION RATES(PER 100 CONTACTS) BY CROWDING

AND FOR SHIGELLAZ TYPE AND CONTROL

T

No. of persons . ___Shig.dyst. type 1 Shig, flexneri : Contrel

‘per Toom Persons Rate ~ Persons Rate . Persons Rate
2.5 1 21.6 0 233 . 0™ 2.
6+ 106 18,9 17 17.6 20 20.0




SECONDARY INFECTION RATES(PER 100)CONTACT,BY FAMILY INCOME

AND POR SHIGELLAE TYPE AND CONTROL

P

19

r

“Monthly Income

Shig. dyst. type 1

Shig. flexneri

Contyol

601 and over

{taka) No. contacted Rate No. contacted Rate No. contacted Rate
‘ALl incomes . 230 20.4 47 21.2 99 6.1
Upto 400 154 23.6 47 21.2 83 7.2
401600 57 15.8 0, 0.0 11 9,0

29 13.8 T0 0.0 5 0.0

LT




FAvLyE L1

SECONDARY INFECTION RATE(PER 100 CONTACT) BY WATER SOU
AHD FOR SHIGELLAE TYPE AND CONTRCL

8T

nLh

a vs b :

Shig. dyst. type 1 Shig. flexmeri Control
Wazter Source o _ C .
: ‘Persons Rate Persons - Rate Persons Rate
Mixed source 124 28.2% 35 23.8 38 10.5
Tap/T.well/Dw
_ Closed source 116 12.0° 12 17.7 61 3.3
P =0.01

~ 8T =
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The use of closed versus opened latrines by the membexs of
the affected families is compared with secondary attack rates
in Table 12, .In all three groups those who used open latrines
had a higher secondary attack rate than users of closed latrines.
The secondary attack rates for open latrine users ranged from
11.3% to 23,.5% compared to rates of zero to 20.0% in closed
latrine users. These differences were not statistically signi-
ficantq :

Table 13 shows the antibiotic sensitivity patterns of
shigella isolates. The three isolates tested, Shigella
dysenteriae type 1, Shigelia flezners and Shigella sonnei were
uniformly semsitive to Ampicillin, Kanamycin, Colistin, and
Furazolidone. All Shigella sonne? isolates were sensitive to
chloramphenicel. All three species had isolates resistant to
Tetracycline and Streptomycin with the most resistant strain
being Shigella dysenteriae type 1. This was the pattern up to
the time of this study. .

DISCUSSICN

As observed earlier by Reller et gl., (9) shigellosis is
most common in the age group 0-9. Over 65% of all the secondary
infections and 78% of the secondary cases of Shigella dysenteriae
type 1 occurred in this age group. This pattern was also seen
for Shigella flexneri and the control groups. Male children
had highexr attack rates than female children, confirming the
sex specific prevalence rates (9) in the U.S.A. A possible
explanation for the high prevalence rate among children is poor
- nygiene including lack of hand washing at meal time. Other
factors which might play a role in the prevalence of shigellosis
in young children include close social contact with adult
carriers or other children, more freguent exposure to conta-
minated water sources through frequent swimming and lack of
acquired immunity.

Secondary infection rates are higher in families with female
index cases despite the overall lower secondary infection rate
in females compared to males, This finding may be due to their
association with preparation and distribution of food and
drink.

65.3% of the contacts‘inﬁected‘with,shigelia dysenteriae
type 1 developed symptoms compared to only 20% of the contacts
infected with Shi{gellq flexner{, %he relative rates of



TABLE 12

SECONDARY INFECTION RATE{PER 100 CONTALT) RY PLACE OF DEFARCATIONS

AND FOR SHIGELLAE TYPE AND CONTROL

Place of defaecation Shig. dyst. type 1 Shig, flexneri . Control
L PRTSONS Rate Personsg Rats Parsons Rate
Open-latzine 178 75,5 LY 21.4 23 11.3
Closed latrine 70 12.9 5 20.0 46 0.0

oz -
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TABLE 13

SENSITIVITY OF SHIGELLAE TO ANTIBIOTICS

i

Shigellae Number Percent (Number ) sensitive to _
type exanined | Tetra- Ampi - Chioro- Strepto-~ Kanamycin Colist Furazoiidone
cycline cilline mycetin mycin Meth. Sul. {Furoxone)
Shigella _
dyst.type 1 93 2.1 100.0 65.0 6.4 100.0 100.0 100.0
(a) : ' (2} (93) {61) -(6) (93) (92} (88)
Shigellae 34 79.0 i00.0 - 94,0 50,0 100.0 100,0 100.0
flexneri 27n (34) (32) (17) (34) {34) (34)
(8) - - -
Shigella 5 80.0 100.0 100.0 20.0 100.0 100.0 100.0
somie (4)

(D)

(53 {(s) (1) (5) {5) {5)

_'[z_



pathogen virulence and host susceptibility needs to be explored,
The preserice of shigella infection among' the contacts of non-
shigella controls is interasting. " The rate of secondary
infection in controls is about one third of that of the
shigella infected families. This indicates that shigellosis is
widespread in the community. It 1is calculated that for every
100 people 219 episcdes of shigella infection pexr year may be
expected and 73 episodes of clinical dysentery result, A
thorough community based study is needed to further clarify
these findings, : : ' '

Another interesting finding is the large number 0f diarrhoga’
cases not explained by the usnal pathogens, i.e. Shigella,
v.eholerae, Salmonelia and E.ccli. The rate of diarrhoes of un-
kxnown etiology was higher than the secondary case rates with
known organisms. in all three groups. Some of thege diarrhoea
cases might be caused by the same organisms as the index cagesn
vhich wexe not detected. The other possible cause is ETEC, &
possibility not explored in this study. Another poseible
cause is rotavirns infection. The facility for identificatlon
of rotavirus dié not exist at the time of this stude in our
iaboratory. Supporting this hypothesis, many of the undiagnosed
diarrhoaas of infants are, now, found to be rotavirus
diarrboea (10), Yf the rate of diarrhoeas of unknown oxigin
is calrulated on annual basig than there would be 511 episcdes
of diarrhoesa annually for every 100 in addition o the diarxhceas
of known origin. The total loss of working days per yesr can bo
imagineé. Thersfore, the extent and route of spread of )
rotavirus and other infections in the community uneeds o0 be
investigated thoroughly. '

In a few cases, two types of shigella exizted in one
patient. This may indicate that Shigetlla do not involve cross-
resistance as is seen in chelera.

~ Secondary c¢ase rates, case to infection ratios and haspitali-
sation rates due to Shigella dysenterige type 1, are all higher
than the Shigella flaxmeri. It may be inferred that the severity
and virulence of Shigella dysenteriae type 1 15 greatex than the
Shigeila flexneri group as has been reported earlisr (11).

the high -secondary infection rates, among the contacis of

female index cases aged 10 years and over is best gxplained by
the social practice of women being responsible fon preparing
food and drink for. all family members. Adult males, on the
otherhand, work outside the home and pass stool where the
possibility of infacting other family memberns are rare.



w 23 -

From data on isolation of subsequent infections in the
three study groups, it is evident that the first wayves of
infectlon were succeeded by secohd waves, In fact, some of
the subsequent infections may be co-primary cases. Infections
occurring later are. most likely due to spread of infection from
an infected famjily member to a susceptible, :

On the 10th day of follow-up, 10% of cases were still
positive for Shigella dysenteriage type 1. Had further, follow-
up occcurred, it might be possible to establish that the wave
of secondary infection would not subside until the exhaustion of
susceptible family members.

The association between the subsequent infection rates in
the Shigeila dysenteriae type 1 and Shigella flexneri families,
and the crowding could not be established from this study. The
association between the income and secondary infection rates
indicates that hygienic conditions, which would be expected to
vary with income, may have some role in the spread of disease.
But factors .other than income obviously have a role as
shigellosis has not been eradicated from highly developed
countries. '

Though- other investigators have suggested that shigellosis
might be waterborne we could not thoroughly examine this possi=-
bility. It is clear from our data that water guality has
direct vole, We could not establish directly the relationship °
between use of open latrines angd disease., There are several
hypotheis. It ig the poor who use open latrines. They often
do not have the means to adequately cleans their hands after
defecation, as soap is often lacking. Flies may act as a
mechanical carrier, transporting bacteria direct from the
stool or open latrine to the food. During a shigella epidemic
on St. Martin Island (8) this mode of spread was considered the
most probable.

There is a world wide trend for the development of anti-
biotic resistance by all shigella species. We have observed
a marked change in sensitivity patterns over the past 7 years.
There are repoxts of development of resistance against
Ampicillin, by $khigella speciea, One has to be very cautious
in diagnosing diarrhoea and treating shigellosis, especially in
prescribing a dpug without sensitivity testing.

In summaxy, we need further exploxation of the extent of
diarrhoea and .dysentexry, theirx causes, xoutes of spread and
possible Intexvention measures. :
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