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state (Blumberg et al., 1969). The small number of patients
investigated in the present survey, which included only the
relatives living in the patients' homes and the fact that we
included cases with transient antigenaemia precludes any
consideration of this hypothesis. On the other hand, most
carriers were children or young people, which supports the
observations of Szmuness and Prince (1971), who stressed
the importance of an "age factor." They showed that the
risk of becoming a chronic carrier is significantly increased
if exposure to the HBAg occurs at an early age.
The detection of chronic carriers of HBAg among house-

hold relatives of subjects with persistent antigenaemia would
suggest that person-to-person transmission needs a close and
long-term contact with the virus reservoir, this being unlikely
among contacts of subjects with transient antigenaemia.
Dietzman et al. (1973) found no evidence of familial spread
of HBAg in relatives of six drug addicts who had acute type
B hepatitis. An outbreak of hepatitis B was observed in one
family included in our survey, however, indicating that in cer-
tain conditions liver diseases associated with transient anti-
genaemia may be source of nonparenteral spread of virus
hepatitis.
Our data suggest that relatives of patients with HBAg posi-

tive liver disease are much more likely .o be carriers of the
antigen than the general population is. Investigation of these
contacts is worthwhile since it may disclose cases of other-
wise unsuspected acute and chronic liver disease as well as
healthy carriers of the antigen, whose identification is im-
portant in order to limit the spread of hepatitis virus B.

Requests for reprints should be sent to Dr. M. Bruguera.
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An Outbreak of Streptococcal Skin Sepsis in a
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Summary
An outbreak of skin sepsis due to p-haemolytic strepto-
coccus group A M33, T3/13/B3264 occurred in a closed
community. Staphylococcus aureus was also present in
many of the lesions, but different strains were recog-
nizable by phage typing. Environmental contamination
was found. The outbreak was controlled by isolating
infected boys and decontaminating the environment.
Various aspects of the epidemiology and the pathogenesis
of streptococcal infections are discussed.

Introduction
The 3-haemolytic streptococcus Lancefields group A, Strepto-
coccus pyogenes, was described by Rosenbach in 1884. The two
most common sites of streptococcal infection in man are the
upper respiratory tract and the skin. The importance of skin
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infections, particularly impetigo, has been more fully recognized
during the past decade, and differences in the clinical appear-
ances, epidemiology, and pathogenesis of streptococcal infections
of skin and pharynx have been reviewed by Wannamaker (1970).
Rammelkamp et al. (1958) produced some evidence that the

drying of oropharyngeal secretions reduced their infectivity and
concluded that contaminated dust played only a minor role in
the spread of streptococcal infections of the upper respiratory
tract. They suggested, however, that in favourable conditions
skin infections would occur. In the outbreak described here
there were no streptococcal sore throats, and skin infection
resulted from abrasions sustained mainly in the gymnasium,
where heavy environmental contamination with the epidemic
strain could be shown.

Epidemics of acute glomerulonephritis associated with skin
infection have occurred in Trinidad (Simon et al., 1965) and at
the Red Lake Indian Reservation, Minnesota (Kleinman, 1954;
Anthony et al., 1967). Investigators of these epidemics have
reported previously unrecognized nephritogenic strains of group
A streptococci. The relation between impetigo and acute
glomerulonephritis is reviewed by Dillon (1972).

The Outbreak

The outbreak occurred among boys in a detention centre in the
South of England. The centre held an average of 100 boys aged
17-20, who usually remained for eight weeks though a few
stayed for longer periods. On arrival they slept in single-bed
cubicles in dormitory A. They then progressed through open

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5929.497 on 24 A
ugust 1974. D

ow
nloaded from

 

http://www.bmj.com/


498

dormitories B, C, D1, and D2, which had 24, 24, 18, and 12
beds respectively.
The boys worked in the centre farm and workshop. Each day

physical exercises and recreational activities were held in a
gymnasium.
The medical care was provided by one of us (C.B.) at a small

surgery in the centre. There was a sick bay with four beds.
During December 1972 an increasing number of boys re-

ported to the surgery with minor septic skin abrasions. The
abrasions had all been acquired in the centre and were mainly on
the knees, elbows, and hands. The lesions were surrounded by
local erythema and an area of tenderness. Most boys also had
some lymphangitis and regional lymphadenitis, and a few had
general malaise, fever, and headache. There was a prompt
response in every case to treatment with a three-day course of
intramuscular penicillin (Triplopen one phial daily) and topical
chlortetracycline (Aureomycin ointment) for seven days.

In the first three weeks of January 1973 a further 15 boys
reported septic skin lesions, and Str. pyogenes and Staphylo-
coccus aureus were isolated from swabs which were taken from
the last four boys. As a result of these findings all further lesions
were examined bacteriologically and a detailed history taken of
how and where the lesion was acquired.

Str. pyogenes was isolated from 22 out of 23 swabs examined
and Staph. aureus from 15. Ten of the 23 boys stated that their
skin had been abraided during exercise or games in the gym-
nasium. All of the 23 boys had been in the centre for more than
12 days before showing signs of infection. A retrospective
analysis of the other boys who had reported with septic lesions
showed similar timings. None of the boys developed any of the
known sequelae of streptococcal infection. During the period of
the outbreak there was no associated increase ofupper respiratory
tract streptococcal infections in the centre.

Samples of dust were collected from the gymnasium and
shown to be heavily contaminated with both Str. pyogenes and
Staph. aureus. Environmental contamination was also found in
the dormitories and some of the communal areas (table I).

TABLE i-Environmental Contamination by Streptococcus pyogenes and
Staphylococcus aureus in 1973 in a Closed Community

Source of Dust
Streptococcus pyogenes

Group A

January March May

Staphylococcus aurcus

January March May

Gymnasium floor + + + + N.I. N.I. + + + + N.I. N.I.
Gymnasium mat 1 + + N.I. ,, + + ,,
Gymnasium mat 2 + + N.I. ,, + +
Dormitory A .. + + +* ,, +
Dormitory B .. + + + + N.I. ,, + + + , ,
DormIiitory C .. + + + ,, + ,, ,
DormitoryD .. + + N.I. ,, + + +
Dormitory D2 .. + N.I. ,, + is

Chapel .. .. + N.I. ,, + ,, ,
Workshop .. + + * ,, + , ,
Dining hall .. N.I. N.I. ,, N.I.
Kitchen .. .. N.I. N.I. .. N.I.

*Strains of Str. pyogenes which were not type M33, T3/13/B3264.
N.I. = Not isolated from at least 0-5 g dust.

Control of the outbreak was achieved by isolating all boys with
septic lesions, closing the gymnasium, and thoroughly cleaning
the dormitories. No new cases were reported after 15 February,
and during the next 12 months only occasional cases of septic
skin lesions were reported and no group A streptococci were
isolated.
The gymnasium was in a separate building. It had an unsealed

wooden strip floor. The gaps between the strips were about
1-4 mm. The floor was cleaned by sweeping. Mats used in the
gymnasium had foam rubber backs and many were badly worn.
The changing and shower areas had waterproof floors which
could be readily cleaned. After closing the gymnasium the
wooden floors were sanded and sealed. The mats were all
burned.
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The dormitory floors were covered with vinyl sheet and were
cleaned daily by the boys with brooms and damp tea leaves.
Once a week the floors were scrubbed. Each dormitory kept its
own cleaning utensils though those from dormitory B were also
used to clean the chapel.
During February the dormitories were closed in turn and

thoroughly cleaned using a 10% solution of Stericol. The brooms
were all replaced and the use of tea leaves discontinued. Vacuum
cleaners were also provided when a dormitory was reopened.
The degree of contamination fell and by May no streptococci

or staphylococci were isolated from dust collected in the
gymnasium and the dormitories.

Laboratory Findings

The streptococcal strains isolated were typed at the Cross-
Infection Laboratory, Colindale. All of them, both from the skin
lesions and the dust, were M33, T3/13/B3264.

In March 1973 a new streptococcal type-T12-was isolated
from dust collected in dormitory A and the workshop. No
associated infection was reported.

Six months before the onset of the outbreak four strains of
streptococci isolated from boys in the centre had been typed.
Three from skin lesions were T Imp 19 and one from the throat
T12.

All the strains of streptococci were sensitive to penicillin,
tetracycline, and erythromycin, as determined by disc diffusion.
Ten boys were bled and their streptococcal antibodies

estimated at the Cross-Infection Laboratory, Colindale, by
antistreptolysin 0 (A.S.O.) tests (Gooder and Williams, 1959),
antideoxyribonuclease B (anti-DNAse B) tests (Nelson et al.,
1968), and anti-M-associated protein (anti-M.A.P.) tests
(Widdowson et al., 1971). Paired sera were obtained from two
boys. The results (table II) are in general agreement with the
studies of Kaplan et al. (1970), Dillon and Reeves (1969), and
Ferrieri et al. (1972). All the boys had serological evidence of
recent streptococcal infection. The greatest increases were seen
in the anti-DNAse B antibody titres though many were lower
than expected, and in one boy there was no increase.

TABLE II-Streptococcal Antibody Studies

Case Days after Onset Antibody Titres
No. of Infection

A.S.O. Anti-DNAse B Anti-M.A.P.

1 6 320 600 20-40
2 12 300 800 40-80
3 16 370 75 40-80
4 17 220 800 20
5 17 320 400 20-40
6 35 610 6,400 20-40
7 42 330 400 40
8 42 280 400-600 20-40
9 J 1 540 150 40

14 470 4,800 10-20
10 f 7 420 150 40-80\21 280 3,200 <10.

Upper limit of normal 200 250 20

Though the A.S.O. titre is generally a poor indicator of
streptococcal skin infection the titres of all the sera examined
were above the upper limit of normal. In the two sets of paired
sera there was a striking difference between the rise in the A.S.O.
and anti-DNAse B titres. These differences may, of course, only
have reflected the different timing of the antibody response to
the two antigens. The anti-M.A.P. titres showed little response
(Widdowson et al., 1971). The place of this antibody in the study
of streptococcal disease and its sequelae is not yet clearly under-
stood. Type-specific antibodies were not estimated.

Staphylococcal strains were phage typed at Epsom Public
Health Laboratory. There were of various phage types in group
I and III. All the staphylococci were resistant to penicillin and
three also showed resistance to tetracycline.
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Discussion

Infections with Str. pyogenes are important not only because of
the direct pyogenic action but also because of the potentially
dangerous sequelae. Rheumatic fever or acute glomerulo-
nephritis may follow upper respiratory tract infection though
only nephritis has been described after streptococcal skin
infections. The occurrance of nephritis is not related to the
severity of the skin lesion, and while it may be associated with
widespread impetigo it may also follow minor skin infections.
Though only certain types of group A streptococci are nephrito-
genic all infections with this streptococcal group should
be treated seriously.
The potential danger of contaminated dust had been recog-

nized by White (1936), who described pharyngitis developing
in a maid who had cleaned a room in which a woman with
streptococcal puerperal fever had been nursed. Measures taken
to control this environmental reservoir have included the oiling
of both the floor and blankets. (Thomas and van den Ende,
1941; White et al., 1944).

In the outbreak we saw, control measures were aimed at the
removal of dust and the disinfection of surfaces. The routine
cleaning procedures were modified to ensure that the level of
dust was kept to a minimum. It was not possible to remove dust
adequately from the wood strip floor in the gymnasium until the
floor had been sanded and sealed. In residential communities it
is advisable that all floors should be sealed and able to withstand
regular washing.

Studies in the Red Lake Indian Reservation (Ferrieri et al.,
1972; Dajani et al., 1972) suggest that streptococcal infections
of both the upper respiratory tract and the skin were preceded
by skin colonization. Serial observations on individual children
showed that group A streptococci could be recovered from
normal skin before the development of skin infections. The mean
interval between acquisition and infection was 10 days. A further
interval of 1420 days followed before streptococci could be
isolated from the nose or throat. Once skin infection was
established there was rapid spread within a family.
During our outbreak the carriage of streptococci on normal

skin and in the upper respiratory tract was not assessed. No boy,
however, developed a proven streptococcal skin infection
during the first 12 days after admission to the centre though all

the boys took part in exercises and games during this time. The
lack of overt infection during the first 12 days may represent a
period of skin carriage.
The principle of containment is important in the control of

any communicable disease. It is now the policy in the centre
where this outbreak occurred to cover all septic lesions with a
waterproof dressing and isolate the boy if necessary. Prompt
bacteriological examination is undertaken of all septic lesions.
It is hoped that these measures will prevent any further similar
outbreaks.
The role of dust as a reservoir of infection in this outbreak

illustrates the importance of studying not only the patient but
also his environment.

We thank the staf of the Cross-Infection Reference Laboratory,
Colindale, for typing the streptococci and measuring the antibody
levels; the staff of the Public Health Laboratory, Epsom, for typing
the staphyloocKci; the staff of the detention centre for their co-
operation; and all our colleagues for their helpful advice.
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Relapses after Withdrawal of Proguanil Treatment in
Tropical Splenomegaly Syndrome
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Summary

After the remission of symptoms and reduction in spleen
size while on proguanil therapy four patients with the tropi-
cal splenomegaly syndrome defaulted from treatment. The
withdrawal of proguanil caused a recrudescence of original
symptoms, splenomegaly, and a return of the initially raised
serum IgM. Complete return to normal values was again
effected with proguanil therapy.
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The role of the spleen in the tropical splenomegaly syn-
drome in the production of the raised serum IgM is dis-
cussed. These patients should be educated as to the nature
of their disease and the importance of continued medical
treatment.

Introduction

The tropical splenomegaly syndrome is associated with
anaemia, lymphocytosis in the peripheral blood and bone mar-
row, hepatic sinusoidal lymphocytosis, and a raised serum
IgM. (British Medical 7ourmal, 1967; Pryor, 1967; Richmond
et al., 1967; Ziegler et al., 1969; Sagoe, 1970). Tests
of immunological competence-phytohaemagglutinin-induced
lymphocyte transformation and delayed hypersensitivity skin
tests-give normal results. Proguanil and other antmalarials
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