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SUMMARY

During a laboratory study of diarrhoea in a large urban area during the years
1953-68, 5319 Sonne dysentery infections in 2620 households and six cases of
Flexner dysentery in five households were confirmed. The annual incidence per
10,000 population fluctuated between 2 and 31 with an average of 12.

Shigella sonnei was found in 10 9%, of new cases of diarrhoea investigated. Plural
infections were found in 58 9%, of the households studied and 309, of all contacts
examined were shown to be infected. Among these contacts the infection rate was
higher for children (42 %,) than adults (20 9%,), and higher for adult females (24 9%,)
than males (16 %,). The duration of infection was under 2 weeks in nearly half the
index cases followed up and longer than 2 months in only 3 %,. Intermittent excre-
tion was observed in 159%,. Repeated Sonne dysentery infection and illness was
observed after intervals as short as 5 months. Antibiotic sensitivity was recorded
after 1955 and colicine typing after 1960. Changes in antibiotic sensitivity were
noted. Children of primary-school age were most susceptible to Sonne dysentery,
but symptoms in ill cases were as severe in adults as in children. During years of
high incidence cases were concentrated within a small number of primary schools.

Sh. sonnes infections were compared with salmonella infections studied concur-
rently. Sonne dysentery was a winter disease and most cases were under 11 years
old, and case-to-case infection was the usual means of spread. Salmonellosis was
prevalent in summer and affected nearly as many adults as children, often persons
sharing an article of food. It was more prolonged and severe than Sonne dysentery,
but less infectious. In all these respects S. typhimurium occupied an intermediate
place between Sonne dysentery and ‘other salmonellas’.

INTRODUCTION

Bacillary dysentery is a common cause of diarrhoea in England and many out-
breaks have been well documented. However, its importance in general practice
has been studied less than in outbreaks. Such a study has been made over the
years 1953-68 in parallel with a study of salmonellosis already reported (Thomas
& Mogford, 1970), among a population of approximately 274,000 in general
practices in Enfield. The family doctors in the area, the local health department,
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and the Edmonton Public Health Laboratory co-operated in the diagnosis and
observation of the cases. The findings are reported below.

METHODS

All bacteriologically confirmed dysentery infections were recorded on cards and
filed in the laboratory. The first case of dysentery in any household, referred to the
laboratory spontaneously by a general practitioner, was listed as an index case.
Such cases were defined as GP index cases and the home was visited by a Health
Inspector. When there were known cases of dysentery in schools or nurseries,
samples from suspected contacts were often sent by a medical officer of health to
the laboratory for confirmation. Further, the medical officer of health enlisted the
co-operation of the school head-teachers to exclude from school any child who
developed diarrhoea or vomiting. These children were referred to their family
doctors and not re-admitted until a negative bacteriological report had been re-
ceived. Infections discovered by such means were listed as MOH index infections
and they and their households were followed up in the same way as GP index cases.
Infected households without a determinable index infection, discovered during the
follow-up of contacts, were also visited and listed separately. Wherever possible a
record was made on the card of the age, sex, school attended or occupation of each
member of the household, and also the date of onset of any symptoms. Each person
was asked to send a faecal sample to the laboratory. First specimens were usually
received before the start of any treatment. Thereafter the patients were treated by
their doctors in various ways.

Patients in whose faeces shigellas were found were asked to send weekly speci-
mens, starting three or more days after concluding any antibacterial treatment,
until a negative result had been obtained. The rest of the family were then re-
examined. Most families were persuaded to remain under observation until two or
three consecutive negative specimens had been collected from each infected person.
Negative results from unsatisfactory or dry specimens were disregarded.

Ninety per cent of faeces specimens sent for diagnosis from GP index cases were
examined during the first week of illness. Microscopy was followed by culture on
MacConkey and on deoxycholate citrate agar plates before and after selenite-F
enrichment broth. A second specimen was requested from patients with cellular
stools, if no pathogen was isolated from the first. Common pathogens were recog-
nized by conventional methods while rarer species were identified at the Dysentery
and Salmonella Reference Laboratories. Colicine typing of Sh. sonnei strains was
done by the technique of Abbott & Graham (1961) and drug sensitivity by standard
disk methods.

RESULTS

The estimated total population concerned in the survey at its mid-point was
273,857, Of these, 53,699 were children aged under 15 years.
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Table 1. Dysentery index infections according to year

Sh. sonnes
p A - Sh. flexneri,
Year GP index cases MOH index infections GP index cases Total
1953 127 22 — 149
1954 131 38 — 169
1955 43 16 — 59
1956 184 70 — 254
1957 63 8 —_ 71
1958 16 — — 16
1959 125 10 1 136
1960 293 109 —_ 402
1961 33 10 — 43
1962 192 164 — 356
1963 111 32 2 145
1964 85 86 1 172
1965 111 168 — 279
1966 44 2 1 47
1967 114 51 — 165
1968 43 34 — 77
Total 1715 820 5 2540

Incidence of ascertained infection

The annual rate of Sk. sonne: infection varied from 2 to 31 per 10,000 population,
with a mean of 12. A total of 5319 individual infections were recorded in 2620
households. There were 1715 GP index cases and 820 were MOH index infections.
A further 80 infected households with 166 infected children and 56 infected adults
were found during the follow up of contacts. Five infected households with 11
infected persons were found during the screening of new nursery entrants. There
were also five index cases and one contact with Shigella flexneri infections. Thus,
there were episodes of infection in 2625 households during the 16 years and 4-4 9
of all households in the area are known to have been affected. Most of these house-
holds included primary-school children. Among the MOH index infections 47 %, of
pre-school and 57 9, of school age children admitted to symptoms.

Table 1 shows the annual numbers of dysentery index infections and Fig. 1
shows the incidence in each month for all 16 years combined. The greatest numbers
of cases were diagnosed in the months January to May.

Dysentery was notified under the provisions of the 1936 Public Health Act.
Fig. 2 shows the annual notification rates per 10,000 population in Enfield, in
Greater London and in England and Wales. Average annual notification rates in
the three areas were 13-0, 7-0 and 6-5 respectively. The Enfield rates seemed to
follow a local pattern and were below the others for years of low incidence, but
were much higher during local epidemic years. The notified cases from Enfield were
bacteriologically confirmed and included index and contact infections. The
England and Wales notifications corresponded closely to total dysentery isolations
reported by the Public Health Laboratory Service (CMO, 1953-68).

Except where otherwise specified the following observations refer to Sh. sonnes.
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Fig. 1. Incidence of Sonne dysentery according to month.
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Age and sex

Table 2 shows the average annual incidence of index infections per 10,000 of
population in different age groups. By far the highest incidence was in the age
group 5-9 years, especially of MOH index infections. Within the 10-14 year age
group 75 (479,) of the 160 GP index cases and 33 (66 %,) of the 50 MOH index
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Table 2. Sonne dysentery: incidence according to age group

Annual incidence/

Total no. Total no. 10,000 population
of GP of MOH Annual incidence/  of GP index cases
index index Mid-period 10,000 population and MOH

Age group  cases infections population of GP index cases index infections
0-4 years 370 217 17,343 13-3 21-2
5-9 years 783 505 15,676 31-2 51-4
10-14 years 160 50 20,680 4-8 6-3
Child age group
unknown 46 5 — — —
All children 1359 777 53,699 15-8 24-9
Adult 15+ 356 43 220,158 1-0 1-1
Total 1715 820 273,857 39 58

Table 3. Sonne dysentery: severity of GP index cases according to
age group and sex

Diagnosed at home
AL

Age and sex Admitted early

group to hospital Cells found No cells found Not recorded Total
Child
Male 31 (4%) 237 (349) 427 (61%,) — 695
Female 27 (4%) 285 (43%) 347 (529%,) 5(1%) 664
Adult
Male 5(4%) 50 (41 9%) 65 (53 %) 2 (2%) 122
Female 13 (6%) 111 (479%) 106 (459%) 4(2%) 234
Total 76 (4%) 683 (409%) 945 (559%,) 11 (19%) 1715

infections were aged 10 and attended primary schools. Only 102 index infections
were found among secondary-school children. Among children there were slightly
more male than female index cases — 695 as compared with 664 GP index cases
and 399 as compared with 378 MOH index infections. Most of this small male excess
was in the 5-9 age group. Among adults there were far fewer male than female
index cases — 122 as compared with 234 GP index cases and 6 as compared with 37
MOH index infections.

Severity of illness in GP index cases

These 1715 index cases were sufficiently ill to have called in a doctor. Two criteria
were used to assess the severity of index cases — early admission to hospital for
medical (not social) reasons, and a record of blood or pus cells in the faeces.
Seventy-six (49%,) of the 1715 GP index cases were admitted to hospital (Table 3).
Among the 1639 (96 %,) treated at home, cells were found in the first faeces speci-
men of 683 (40 9, of 1715), thus 44 9, were considered to have had a severe illness.
Of the 170 faecal samples examined for cells in the second week of illness 29 (17 %,)
were found still to have cells present. A slightly higher proportion of female than of
male children had cells in the stools (P < 0-001). The severity of illness showed no
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Table 5. Sonne dysentery: duration of infection in GP index cases according
to age group and number of terminating negative specimens

2 to 4 to 2 months and
Age group No. of cases < 2 weeks < 4 weeks < 8 weeks longer
Three or more negatives

0—4 years 200 93 (479%) 64 (329%,) 31 (16 9%,) 12 (6%)
5-14 years 496 194 (399%) 167 (349%) 124 (259%) 11 (29%)
<15 [age

unknown] 15 9 3 3 —
154 159 110 (69%) 32 (209%) 16 (109,) 1(1%)
Total 870 406 (47%) 266 (31%,) 174 (209%,) 24 (3%)

Two negatives only

04 years 104 47 (45%,) 32 (319%) 20 (199%) 5(5%)
5-14 years 342 124 (36 9,) 127 (379%,) 80 (239%,) 11 (3%)
<15 [age

unknown] 11 7 3 1 —
154 108 73 (68 %) 23 (219%) 11 (10%,) 1(1%)
Total 565 251 (449,) 185 (33%) 112 (20%) 17 (3%)

relationship to the colicine type or drug sensitivity of prevailing strains of 8.
sonnet. Although the incidence of dysentery was very much greater in children it
was noted that among ill index cases symptoms were of broadly similar severity in
children and adults. No deaths were recorded.

Drug sensitivity and treatment

Samples of strains isolated from cases and excreters were tested for drug
resistance from 1956 onwards. Table 4 shows results of sensitivity tests to the
eight most commonly used antibacterial drugs. The rate of sulphonamide resistance
was high, but fell temporarily during 1960 and 1961. Resistance to tetracyline
varied, but in some years 80 9, or more of strains tested were sensitive. Resistance
to streptomycin increased, all strains being sensitive in 1959, but less than half
from 1965 onwards. All but two of 867 strains tested were sensitive to chloram-
phenicol and all but 12 of the 929 strains tested with nitrofurazole were sensitive.
All strains tested were sensitive to kanamycin until 1966 when four resistant strains
of colicine type 0 were isolated in a family outbreak (Thomas & Datta, 1969).
Subsequent strains were sensitive until the end of 1967, when a school outbreak
began from which 43 kanamycin-resistant type-7 infections were identified
(Thomas, Haider & Datta, 1972). Only 2 of 219 strains tested were resistant to
nalidixic acid and these were in one family (Thomas & Datta, 1969). About a
quarter of 130 strains tested were resistant to ampicillin.

Many cases were prescribed for by their family doctors, but medicine was not
always taken as directed. However, 262 children who received supervised treatment
with one of the drugs named in Table 4 were studied closely. Sk. sonnes: persisted
or recurred after treatment in 145 (55 %,) cases, regardless of the in vitro sensitivity
to the drug used.
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Bacteriological clearance and intermittent excretion

Intermittent excretion was recorded in 159, of all index cases (264 of 1715).
However, 122 of these cases had only a single intervening negative specimen liable
to have been collected too soon after antibacterial therapy. Within the survey 745
child index cases were followed up to three or more concluding clearance specimens.
Intermittency was recorded in 157 (21 9,). In 92 (12 9,) there was a single negative
and in 60 of these it was the first specimen to follow diagnosis. There were two or
more intervening negatives in the remaining 65 (99,). Only 162 adults were
followed to three clearance negative specimens. Intermittency was recorded in
14 (99%,) and in 9 of these there was a single negative from the specimen following
diagnosis. There was no sex difference in the occurrence of intermittent excretion.
For bacteriological clearance the aim was three consecutive negative specimens,
which should have given complete clearance in over 90 9, of cases.

Duration of infection in GP index cases

The duration of infection was taken to be from the onset of diarrhoea to the
point midway between the last positive and the first negative specimen of a clear-
ance series. Table 5 shows the duration in 1435 (84 9%,) of the 1715 index cases which
were followed to two or more terminating negative specimens. Infection lasted less
than 2 weeks in 47 9, of 870 cases followed to three or more negatives and in 44 9,
of 565 cases followed to two negatives. In both groups 239, of infections lasted
more than 4 weeks, including 3 9, which persisted longer than 8 weeks. It appears
from this table that infection persisted longer in children than in adults. However,
some long infections may have been missed in adults since follow-up was incomplete
in 89 (259%,) of 365 adult index cases as compared with 191 (149} of 1359 child
index cases. Adults were not compelled to send in follow-up specimens unless their
occupation carried a public-health risk.

Seven infections lasted more than 4 months. These were 18 weeks in a woman
aged 81 years, 18 and 21 weeks in girls aged 4 and 2 years respectively, 19 weeks in
a girl aged 4 years who also had a Giardia infection, 17 weeks in a boy aged 7, 23
weeks in a boy of 15 sent home from boarding school, and 30 weeks in a boy aged
8 years.

Source of infection

More than half the index cases were pupils at primary schools. A special study
was made of schools within the old Edmonton distriet of Enfield. This area had an
average population of 7487 children of primary-school age, which was about 39 9%,
of children of that age group in Enfield. During the 16 years of the survey, 17 of the
18 Edmonton primary schools studied here had bacteriologically confirmed cases
of dysentery with a total of 911 children infected. Table 6 shows the annual
incidence of GP index cases and MOH index infections in these schools.

An outbreak was defined as five or more proven infections in one term and a large
outbreak as ten or more. It is clear that even in years of high incidence (e.g. 1960,
1962) large outbreaks affected only a few schools and most escaped with a few
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Table 7. Colicine typing of samples of Sh. sonnei strains tested, 19611968
Colicine type 1961 1962 1963 1964 1965 1966 1967 1968 Total (%)

Type 0 6 8 52 33 69 18 63 42 291 (619,)
Type 7 — 2 26 13 26 — 1 43 111 (23%)
Type 2 2 — 2 7 — i 6 — 18 (49,)
Type 6 — 1 15 — 2 — — — 18 (4%,)
Type 4 — 6 5 — 3 — — — 14 (3%)
Type 13 — 1 8 2 1 — — — 12 (39%)
Type 11 — — 2 1 1 — 7 — 11 (29%)
Type 1B — — — — — — — 1 1

Type 3 — — — — 1 — — — 1

Type 3A — — 1 — — — — — 1 (1%)
Type 8 — — 1 — — — — —_— 1

Total tested 8 18 112 56 103 19 77 86 479 (100%)

sporadic cases or none at all. The largest proportion of pupils with proven index
infection during an outbreak at any of these schools was 15 %,. The ten secondary
schools with 4382 pupils had no dysentery outbreaks and individual cases in this
age group were usually in contacts of infected primary-school children.

In one day-nursery which was open in. Edmonton throughout the survey, a total
of 95 cases were confirmed. The nursery accommodated 55 children. There were
four considerable outbreaks during the survey, the largest of which affected 28
(519,) of infants attending.

Nineteen GP index cases of Sonne dysentery were thought to have been con-
tracted abroad. Four of the five index cases of Flexner dysentery had recently been
abroad. These were a Flexner 4 A from South Africa, a Flexner 6 from Spain, a
Flexner 2A from Yugoslavia and an untyped strain from Canada. These strains
were studied by the late Dr K. P. Carpenter at Colindale.

Colicine typing

Four hundred and seventy-nine strains of Sh. sonnei were colicine-typed from
1961 onwards (Table 7) — 61 9, (291) were type 0 (non-colicinogenic) and 23 9, (111)
were type 7. Five strains from infections contracted abroad were tested, of which
two were type 2 and three were type 0.

Repeated infections

Second infections with Sk. sonnet were observed, sometimes after quite short
periods of time. For example, during 1954-6 two nurseries suffered two distinct
epidemics of dysentery each, separated by clear intervals of 5 and 18 months. Cases
and contacts were followed up until three or more consecutive negative specimens
had been obtained. Altogether 46 children and one adult were found to have been
infected twice within 20 months. At one nursery 11 children were infected twice,
7 were ill in the first outbreak and two of these 7 were ill in the second outbreak 5
months later, while 4 were symptomless on each occasion. At the other nursery 6
children were infected twice, 3 were ill during the first outbreak and 4, including
these 3, were ill during the second outbreak 18 months later, while 2 remained well
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Table 8. Infection rates among household contacts of Sonne dysentery

Age of Age and sex of No. of household contacts
index exposed - A N
case household contact Tested Found infected
Child Child
Male 1728 765 (44 9,)
Female 1692 711 (429%,)
Adult
Male 1799 286 (16 9,)
Female 2118 525 (259%)
Adult Child
Male 230 67 (299%)
Female 205 85 (419%,)
Adult
Male 290 44 (159%,)
Female 264 48 (189,)
All All exposed children 3855 1628 (429%,)
All exposed adults 4471 903 (209,)

NortEe. There were a further 20 infections found among 63 household contacts tested whose
sex or age was not recorded.

during both infections. Among infected household contacts 18 of 28 children were
reported to be ill on the first occasion and 9 on the second. The one adult was
symptomless throughout.

The median duration of excretion was shorter in the second infection, being 11
days for the second compared with 24 days for the first infection. However, the
interpretation of this comparison is in doubt because the children were older and
tetracycline rather than sulphonamide was used to treat the later cases.

Multiple infection

Fifty-two of the 2535 Sonne dysentery index infections were found to harbour
other pathogens. These included 29 Giardia, 8 Salmonella and 7 enteropathogenic
E. coli infections.

Household infection

Specimens of faeces were collected from other members of the households of 2397
(959,) of GP index cases and MOH index infections. Of these 2397 households 1380
(58 9,) were found to contain further infected persons, a few with double infections,
many without symptoms. The average number of additional persons tested in each
household was 3-6 where the index case was a child and 2-8 where the index case
was adult. The contact infection rate also tended to be higher when the index case
was a child. Infection was higher among contact children (42 9;) than adults (20 %)
and among adult females (24 9,) than males (16 %,).

https://doi.org/10.1017/50022172400022828 Published online by Cambridge University Press


https://doi.org/10.1017/S0022172400022828

Mair E. M. THOMAS AND Hitary E. TILLETT

384

sype
uBy} UOIjRAND
Je3uoy A1pydrys od® [ooyos
P8y ueapyp) $[003s I16Y3} Ul -Areuruad s [ootjos
§058D JO
o ‘syjuowt g snd 10 poolq pey -oxd jo soseo Auewr
%08 ueyy ezour % 13 Iepureulod o} §8 001 J, 'So[euro]
pue syeem F By pue [Bydsoy F9GT [1duUn  UBY3 se[ewr exowr (-0 SyOpe
uByg 010w PeIse[ 01 pejIups $500X0 puB (T:§-1) $0880  ‘G.g ULIPIIYD)
SUOT}ORJUL JO %, 0S eI10M. %, ¢ JOWWINS Y 4[NP8 UBY3 P[IYo 00 8-0 66—¢ €¢ wnganwydfy g
( s1pe UQIPTIYD [ooy9s-exd
uey) uonRINp S8 U9JJO 8 00IM]
Jo8uor Ay3ris S[009S I10Y1} Pejoejye ueIpiyo
o8 pey eaey Aewr  ul snd J0 poolq [ooyas- £18WLL
o UQIPIY) "SYJUOW  PBY JOPUIBTULL *s1[npB. of8uI
30 %91 7 uBy) eIoul o131 Jo J18Y UBY[) O[BWIS] SI0UI
% ¢ pue syoom § 8 zopun gsnf (1:8-¢) syjupe  (0-1 synpe
uBy) olour Pejse]  pue [BIIdSOY 01  SSE0Xe uBY} UGIPIIYP §-GJ USIPIIYD)
SUO0eJUI JO %, ¢7 PejupB elem%Y P JIojulM Y orour AUBY 6-¢ 6297 LOT AroyuesAp euuog
U011010X0 uo1}9eJul sseU[I UOTJBLIBA Xo8 pus o3y ‘udod 0gg‘gy  oSueyy Jeok
qUeIW  JO UOTYBIN(T Jo Kureneg [euoseeg Jod egueprour zod ‘ou
-I09U] renuuy odeIioAy
(a9) SASVO XHANT ‘4
%73 1-¢ 08¢ LT16 SISO[[OUOWI][BY
%01 1-31 0293 61¢¢g A1equesAp euuoy
BOOYLLIBIP JO uoyemdod sployesnoy suosIog
§0880 MOU JO oFejuediod 00007 Tod eousprout fenuUUY - ~ s

89—€G6T punog ‘oN
SNOILOHANI TVIOL 'V
8961-€G6T ‘satpnys pparfuyy omy 2y Jo saungwaf : pauvduios sisojauouivs pup Fipjuaship suuog *¢ 9[qer,

https://doi.org/10.1017/50022172400022828 Published online by Cambridge University Press


https://doi.org/10.1017/S0022172400022828

385

Dysentery in general practice

*(sp0v3u00 9npe Jo % 9T pus pryo jo %%$g)
Po100JUI OUIBIAY §108TU0D PlOYLsnoYy Jo % 8T

pue sj08)

uoo Pejosjul pey sployesnoy jo 9, 9¢

*(sgoequ0o

npe 3o % 0g pue pPyo Jo % g¥) pojoeyut

pus s308)

oureoeq §90BIU0D ployesnoy Jo % 0g
U090 POORUI pey sployesnoy Jo % 8¢

§908JU0D PIOYESNOY JO UOTP0OJUT

89880 .«O
%02

snpe
uBl) UoyRIND
Jo8uo] Ay31s $[0098 J10Y} Ul
pey werp[y) snd o pooiq pey

COw&OHONO
Jue) I
-I0quy

‘oIvl s8Mm ProIds 0sB80-0}-0880
Jo eoueplal ‘IMyspoo] Jurreys esoyy Suowrs soposide proyesnoy
orpriods oJom Jopurewial o, ‘proIqe pejorIuod Aqeqord
orom %, ¢ pPuUB SYBSIINO OUI0Q-POO0J UMOUS Ul 65018 S9SBI
30 %8 ‘o8e jooyos-Areurrid Jo oJom §0SBO XOPUI JO I B UBYYJ S50

‘uowrod sem peords

0s80-0}-088)) ‘[9ABI} US010] SunLmp pejoojur ewreoeq Ajqeqord soseo
XopuI Jo Y% T s[00y9s AIBpu09es $0U JN( ‘SelIesInu ut pejroder
orom sYBeIqINQ ‘s3yBeIqino SuLmp Juisure AUBUW ‘S[OOY0S

Areurtrd Surpue))s USIPIIYO SIOM SO8BO XpUI oY) J[B8Y 10A() AI0jUesAp ouuoy

UO0T1390JUl JO 00IN0Y
NOILOHINI 40 @vHddS O
o3e

jooyos-Arsurtad se
[ooyos-oxd Jo sesB80

*SYJUOW g Jepureurod oY) Auewr s eolM T,
ueyy exow %9z Jo paryy ® Jepun *SOTEUI UBY) SO[BuIe]
pue syjoom § gsnl pue [8idsoy orowr ApPydis pur  (g-0 sympe
uBY) OI0UL POjse] 0} pepTuIps $800X0 (1:L-0) seseo qnpe ‘8. ULIPIIYD)
suorgooyur Jo 9% 1.g oxom 9, 1,1 Jowrmuns y uey3 pye Ieme $-0 17-¢
uorgoeFul SSOU[L UOT)BLIBA xo8 pue o3y -udod ggo‘0T  eBueyy
J0 uoyBIN(T Jo AjuIeAeyg [euoseog 1ed eoueprour
renuuy

(u00) (d9H) SHSVO XHANI "9
(‘qu00) 6 olqel],

11

8ok
1ed ‘ou
ogeioAy

SISO[[oUOUIfeg

SB[[OUOWI[BE I0Y}O

https://doi.org/10.1017/50022172400022828 Published online by Cambridge University Press


https://doi.org/10.1017/S0022172400022828

386 Mar E. M. Taomas AND Hitary E., TiLLETT

Dysentery and salmonellosis compared

Table 9 summarizes findings in the concurrent surveys in Enfield during the
years 1953-68. The salmonella study has been reported (Thomas & Mogford, 1970).

The incidence of Sk. sonnes was 6 times that of salmonella infection, with a much
higher proportion of child cases and infections. More than 4 times as many
households were infected by Sh. sonnei, and case-to-case spread was evident. Most
Sonne infections arose from outbreaks in primary schools. Salmonellosis did not
spread in schools, but was more often associated with infected foodstuffs, especially
in the summer season. Little evidence of case-to-case spread was found. More of the
salmonella than of the Sonne dysentery infections were associated with severe
illness and prolonged excretion. Intermittent excretion was seen in 209, of sal-
monella and 159, of Sh. sonnet infections. Cellular stools were more common in
Salmonella typhimurium infections than in other salmonella or Sonne infections. In
several respects S. typhimuriuwm occupied a position intermediate between ‘other
salmonellas’ and Sh. sonnes.

DISCUSSION

This 16-year study of shigellosis in family practice in North London was made
concurrently with our investigation of salmonellosis. It had the same advantages
of a reasonably stable community, the co-operation of family practices in the same
district over many years, the active participation of the public-health department
throughout, and co-ordination by a single laboratory of the Public Health Labora-
tory Service.

During the period concerned, 1953-68, an average of about 30,000 cases of
bacillary dysentery and 30 deaths were notified each year in England and Wales.
There has been an unexplained sharp fall in notifications since 1969, although
there has not been as great a fall in deaths. Meanwhile, however, the diagnoses of
dysentery and gastroenteritis, taken together, recorded by the Royal College of
General Practitioners since 1967 have shown an increase.

There was a remarkable general fall in dysentery notifications in England and
Wales after the war, but this trend was reversed by 1950. In the 5 years preceding
this study Sonne dysentery had at first been a rare disease in Enfield — only four
cases being diagnosed from 1948 to November 1950. Then an increasing number of
school and nursery outbreaks arose. During the years of survey, 1953-68, Sh.
sonnei accounted for 10 %, of all new diarrhoea cases investigated, whereas salmon-
ellosis accounted for 29, and only six Sh. flexnert infections were seen. No other
shigella species was encountered. In England and Wales at this time Sh. flexners
represented 2-1 9, of the total dysentery isolations reported by the PHLS, but in
some British cities studied from 1962 to 1966 by Hunponu-Wusu (1970) Flexner
dysenteries were common — in Birmingham 13 %, and in Glasgow 28 9%, of dysentery
isolations.

The liability to Sh. sonnei infection and to gastroenteritis was greater in child-
hood than in adult life. The incidence, already high in the pre-school age group,
rose greatly in primary-school children and then fell sharply in secondary-school
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children and was lower still in adults, where it was only a little higher than that of
salmonellosis. Repeated infection was noted in several families and in index cases
at two day-nurseries. It appears that immunity to infection and to disease can be
very short-lived. The duration of immunity after oral vaccination has not yet been
fully assessed (Mel et al. 1971; Linde, Koch & Urbach, 1972; W.H.O., 1972).

We found little evidence of case-to-case spread of salmonellosis. In contrast
there was evidence of a considerable amount of case-to-case spread of Sonne
dysentery within primary schools and nurseries, but not in secondary schools,
where sporadic cases were the rule. Multiple infections were found in 589, of
households and in many of these a clear history of successive cases of clinical
dysentery was available. Nearly twice as many adult females as males were found
to be infected in households where the index case was a child. This we assume to
indicate the greater exposure to infection of the mother of young children. These
proportions were not unlike those reported by Hollins (1970), particularly with
regard to the high incidence in primary-school children.

In contrast with our observation that salmonella infection showed a summer
predominance until 1965, Sh. sonnes infection tended to follow the school year, with
its large September intake of susceptible 5-year-olds. A few cases in October were
often followed by outbreaks later in the winter. Since epidemics were not found to
be associated with a uniform rise in incidence, but were the sum of localized out-
breaks, it would appear that the early detection and limitation of such outbreaks
could prevent large epidemics.

Sharp (1972) has observed that undernotification is common. Notifications for
Enfield included a proportion of cases which ordinarily remain undiagnosed,
especially during epidemics. Reid (1969) indicated the importance of engaging the
support of the local population to identify cases and carriers. The Enfield policy
involved the co-operation of the Medical Officers of Health with school teachers in
the identification of cases and the supervision of strict hand and toilet hygiene
(Thomas, 1966). It has been reported that about two-thirds of children become
infected in uncontrolled primary-school outbreaks (Annotation, 1966). The highest
incidence of index infections in any school in this study was 159, of the school
population - a figure which does not include infected siblings.

It became clear that outbreaks in primary schools and nurseries were the foci of
dysentery dissemination and that the control of these outbreaks contributed to
the health of the community. In this survey only a small proportion of pre-school
children attended nurseries, but even among this small number many cases of
dysentery were observed. No outbreaks were related to a particular foodstuff. The
school meals staff in the area were screened regularly for intestinal infections, but
Sh. sonnei was very seldom found except during outbreaks in the school concerned.
Perhaps infected catering staff, initially victims of an outbreak, may have helped
to extend some of the outbreaks.

Some family doctors prescribed antibacterial drugs for cases of gastroenteritis.
Knox (1972) concluded that antibiotic treatment made no difference to bacterial
clearance of shigella infections. We commonly recovered Sh. sonnei from patients
after treatment, Like Farrant & Tomlinson (1966) we observed changes in anti-
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biotic sensitivity. By the end of the survey most strains of Sh. sonnei were resistant
to sulphonamides and streptomycin, many to tetracycline and ampicillin; but very
few to chloramphenicol, nitrofurazole and nalidixic acid. The first strains in England
resistant to nalidixic acid and to kanamyecin were reported (Thomas & Datta, 1969)
and an outbreak of kanamycin-resistant infection was observed (Thomas et al.
1972).

Sh. sonnei infection was less prolonged than salmonella infection — a quarter of
the cases as compared with a half lasted longer than 1 month and 1 9%, as compared
with 109, longer than 3 months. Excretion may have persisted longer in children
than in adults. There was no card index of cases before 1953 available for analysis,
but it may be interesting to record that during 1951 and 1952 a median duration of
26 days for Sh. sonnet infection in a group of 292 untreated children was compared
with that of 23 days among 148 given sulphonamides. These median spans were
longer than those of about 17 days observed in children throughout the period
1953-68, but the distribution of duration in the earlier cases is not recorded. If
this difference is real it may possibly be explained by changes in immunological
experience, infecting strains, or treatment. In 1944 Fairbrother found that half of
all cases were still positive 2 weeks after onset and 309, were still positive at
1 month.

The traditional view that a single negative is not sufficient for clearance was again
substantiated. Hollins (1970) reported intermittent negatives in 179, of cases,
which compares with the 219, we found among child index cases. Three con-
secutive negatives appear to have provided a practical margin of safety. Among
children 99, were observed to relapse after two negatives, and so it appeared that
three negatives should have given complete clearance for over 90 %, of infections.
The amount and virulence of infection offered by intermittent excreters may well
be less than from regular excreters (Andreeva et al. 1972), but there are circum-
stances in which they pose a danger. In residential institutions three negatives
might not be sufficient and four or five would be safer.

A smaller proportion of Sk. sonnet than of salmonella index cases were admitted
to hospital. Paradoxically, cellular dysenteric stools were seen rather less fre-
quently in Sonne dysentery than in salmonella infections.

Sh. sonnei and salmonella infections were compared in the same population over
the same period of time. The Sonne dysentery infections were somewhat briefer
and milder, but their much higher incidence and infectivity and their liability to
cause repeated infection pose a public-health problem which is at least as great as
that of salmonellosis.

This study was made possible by the co-operation of General Practitioners,
Medical Officers and many individual members of the Health and Education
Departments, also the Head Teacher and staff of many schools in Enfield and in
the old boroughs of Southgate and Edmonton. Our thanks are due to them and to
the technical staff of the one-time Edmonton Public Health Laboratory, especially
the late J. H. Cowlard, and to Dr T. M. Pollock for much help with the report.
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