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Peaslake

PRIMARY atypical pneumonia is a clinical syndrome of variable
aetiology. The infecting agent can only be determined serologic-

ally or by culture. During summer or autumn a combination ofhead-
ache, sore throat, fever, and increasing cough, with the development
of rales on the second or third day of illness.especially in the right
lower or middle lobes.and radiological evidence of local consolida-
tion should suggest infection by Eaton agent (Eaton et al. 1944) or

Mycoplasma pneumonia (Chanock et al. 1963). Such infections may
occur at any period of the year (Wormald et al. 1956; Cook et al.
1960; Grayston et al. 1965) but in winter they are harder to dis-
tinguish clinically from similar illnesses of viral origin. However, if
one or more of the home contacts of a primary case also develops
similar symptoms 14-18 days later, the diagnosis of a mycoplasma
infection may confidently be maintained even in the absence of
laboratory tests.
Jordan (1949) reported the occurrence of two or more cases in 25

unrelated families. Serological surveys have shown the presence
of' primary atypical pneumonia ' in Britain between 1949-51 (Virus
Ref. Lab., 1953) and in East Anglia during 1954-55 (Wormald
et al. 1956). Wood (1956) and Goodburn et al. (1963) have described
short epidemics in English schools, while Alton and Hickey (1948)
reported a family outbreak in Ireland. * Eaton agent pneumonia '

was endemic from January to October 1959 among successive
intakes of Marine recruits in an American training camp (Chanock
et al. 1961). Grayston et al. (1965) found M, pneumoniae causing a

significant amount of acute febrile respiratory disease in Seattle
during 1962 and 1963.
An outbreak involving 13 out of 15 members of related families

in the author's practice was seen in 1960 (Watson 1961) and several
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other families were affected in 1961. The epidemic described in this
report was the longest and largest so far recorded in any small
settled community.

Materials and methods
The practice population of about 4,500 people lives in twelve

villages or hamlets of the Tillingbourne Valley in south-east England.
There are seven primary schools in the practice. Between some of
the villages and schools there is little social contact, mainly because
of transport difficulties.

All but two of the patients reported were seen personally by the
author. Swabs and blood samples were taken from several but not
all patients in each family under study. Double throat swabs were
collected from each patient, one of which was broken off in transport
medium (Hank's medium plus 0.2 per cent bovine albumin); a nasal
swab from the same patient was placed in the same bottle which
was kept chilled but not frozen. About 5-7 ml. of blood was
collected whenever possible into a sterile vacuum ' venule', main-
tained at body or room temperature until specimens reached
the laboratory on the same day, about eight miles away. All
laboratory investigations were carried out by Dr G. T. Cook and his
staff in the P.H.L.S. Laboratory, Guildford. A few of the specimens,
sent to Colindale for reference, were examined further by Dr B. E.
Andrews. The only specific serological test for mycoplasma infec¬
tion used in these studies was for M. pneumoniae complement-fixing
antibody.

PART I

Results
Extent and duration of the outbreak

Case 1. On 4 June 1963 I attended a female teacher aged 39,
who had been ill for five days with malaise, dry throat, and increasing
cough at night, and with fever between 100-101 °F for two days.
Widespread crepitations were present in the lower lobe of the right
lung. A provisional diagnosis of primary atypical pneumonia was

made; blood was collected for antibody estimations and treatment
begun with tetracycline. Her fever subsided in 24 hours but abnor¬
mal signs in the chest persisted for nearly a fortnight.

Case 2. Eighteen days after case 1 became ill, her daughter, aged
11, who attended school in another village.Abinger.developed
headache, sore throat, then a slight cough and fever up to 102°F;
although oxytetracycline was started at once and the fever subsided,
coarse crepitations increased throughout the lung fields, and per¬
sisted for more than ten days.

Case 3. One day after the onset of case 2, her father began a
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milder but similar illness. On 18 June, the day case 2 became ill,
another child in case l's school developed earache and crepitations
at the left base and, a few days later, children in another family
attending this school were found to have fever and signs of pulmonary
infection. Within the same week three other families connected with
the school were traced with similar symptoms. In one of these
families a girl aged nine years.since she became ill about 18 May
i.e. about 14 days before case 1.may have been the primary source
of case l's infection.
Case 4. On 30 June in Abinger, a girl aged 11 developed a

pneumonic illness. She usually sat next to case 2 at school and had
spent the day with her on 17 June, the day before case 2 fell ill.

Case 5. Only one more child in this school developed similar
symptoms, on 29 July, namely 29 days, or two serial intervals after
case 4, which suggests that an untraced child had been infected by
her (figure 1). By mid-July cases of primary atypical pneumonia
were observed in five other villages of the Tillingbourne Valley
besides Peaslake, where the outbreak was first recognized.
For the rest of August the unusual prevalence of respiratory

infections with signs of pulmonary involvement continued in several
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villages and at least three more families with multiple cases were
encountered. On 14 September a boy in Peaslake village school
took ill, from whom eventually at least six other families were
infected.

While the epidemic in Peaslake continued into November, fresh
cases began to occur at Holmbury St Mary in a family with frequent
contacts in Peaslake. Here, from early October 1963 to early March
1964, ten generations of infection were traced among eight epidemio-
logically connected families; six generations were confirmed
serologically (figure 2).

In the whole outbreak the first seropositive case took ill on 31
May 1963 and the last on 3 February 1964. There were 32 sero¬

positive cases; one or more in each of 24 households. Seven other
patients in these families who had similar illness were seronegative;
one of the seropositive patients lived alone. In one other family
M. pneumoniae was isolated from a child with bronchopneumonia,
making a total of 25 households in which infection was confirmed.
Of these, 35 (73 per cent) out of 48 children under 20 years and 21
(41 per cent) out of 51 adults had an infectious respiratory illness
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probably or certainly due to M. pneumoniae. None of the patients
was admitted to hospital.
In other households in the same villages, 37 other children and

adults had illnesses which were clinically similar and epidemiologic-
ally related to the main outbreak; these were classified as probable
cases of mycoplasma infection, but they could not be fully investi-
gated at the time. In addition to these 93 confirmed or probable
cases, there were multiple cases of lower respiratory infection in a

few other families unconnected with the outbreak; in them no

evidence of mycoplasma infection was found.

A. CLINICAL STUDIES
Diagnosis

(/) Serological tests

Serological tests were made on 58 people during the outbreak; 43
of these were members of the 25 infected families and 15 were patients
with respiratory infection in other families unconnected with the
outbreak (table I). All the latter were negative for M. pneumoniae
CF antibody. Among the infected families, 32 (82 per cent) out
of 39 tests on those with respiratory symptoms were positive for
M. pneumoniae CF antibody; tests on four symptomless contacts
were all negative (table II). Of those with positive CF titres, 23
showed rises in paired sera, five had titres of 1/40-1/2560 in a single

TABLE I
DISTRIBUTION OF CIF TITRES TO Mycoplasma pneumoniae AMONG PATIENTS WITH

* Add one child positive at 1/10, tested several months after illness
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convalescent specimen taken two weeks after first attendance, one
child tested several months after onset was positive at 1/10, while
three patients had titres of 1/40 or 1/80 in both sera; two of the latter
had had symptoms for more than two weeks before their first test,
while the third was tested during and after a known relapse. The
age distribution of 56 patients in the 25 families is shown in table III,
in relation to diagnostic tests.
At least 24 patients in other families, who had lower respiratory

infections between November 1963 and March 1964, had no known
epidemiological contact with the outbreak. Fifteen of these had
CF tests carried out, 12 of them on paired sera; all gave titres of less
than 1/20 for M. pneumoniae. Coxsackie virus type A.5 and adeno-
virus type 3 were isolated in three of these families during that
period.
On sera from 15 of the earliest cases, all with M. pneumoniae CF

TABLE II
Distribution of upper respiratory and pneumonic illnesses among 99
PEOPLE IN 25 HOUSEHOLDS, SHOWING M. pneumoniae CF ANTIBODY RESPONSES

TABLE III
AGE DISTRIBUTION OF PATIENTS IN 25 FAMILIES IN RELATION TO MYCOPLASMA

ISOLATION AND CF ANTIBODY RESPONSE

* M. pneumoniae isolated from one patient
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antibodies present, tests for cold agglutinins and antibody to
Strep. MG were performed (table IV). Only in two of these were all
three tests positive. In five cold agglutinins were present but no

Strep. MG antibody; in five Strep. MG antibody was detected but no
cold agglutinins; in three sera both were negative in spite of rising
titres of mycoplasma antibody. The highest titre of cold agglutinins
was 1/32 and of Strep. MG antibody 1/20. The geometric mean
titre of mycoplasma antibody was highest (1/2560) when both the
other tests were positive and lowest (1/64) when the other two were

both negative. When either one or the other tests was positive,
the GMT for mycoplasma antibody lay between 1/120 and 1/160.

TABLE IV
MEAN TITRES OF M. pneumoniae CF ANTIBODY IN RELATION TO POSITIVE AND
NEGATIVE TITRES OF COLD AGGLUTININS AND Strep. MG ANTIBODY (FIRST 15

PATIENTS TESTED)

** + = titres of 1/5-1/20
* + = titres of 1/2-1/32

(w) Isolation of Mycoplasma pneumoniae
Nose and throat swabs, collected at first attendance from 20

patients with clinical evidence of pneumonic infection, were exam-

ined on PPLO agar. M. pneumoniae was isolated from three, all
children (table II).
The first was a boy aged 10 years (case 6), who fell ill in Peaslake

on 23 October; coughing began on 27 October and evidence of
pneumonia was present when he was first seen and swabbed on 29
October. Paired sera taken on the sixth and twentieth days after
onset of symptoms showed the following titres:

Sixth day M. pneumoniae CFT +1/40, Strep. MG 1/2, Cold
agglutinins +1/2.

Twentieth day M. pneumoniae CFT +1/320, Strep. MG 1/2,
Cold agglutinins +1/8.
The second child (case 7) was a girl aged five years. She began a

head cold on 1 December but developed actue dyspnoea on 3
December. Her left ear drum was pink and she had extensive
crepitations throughout the right lung; the left lung was clear. She
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and her family were reported to have had the infection during the
May/June prevalence in Peaslake and, without the evidence of a

positive swab, her illness in December would have been classified as
bacterial bronchopneumonia, sensitive to penicillin.
The third was a boy, aged three years (case 8), who began cough-

ing about 14 January 1964 in Holmbury St Mary. His elder brother
had been coughing for three weeks. I was called on 21 January
because he had been vomiting at night and his mother suspected
whooping cough. On oxytetracycline his vomiting soon ceased but
signs in the chest continued. On 3 February, while still on reduced
doses of antibiotic, he developed a relapse of acute bronchitis. This
responded again to an increased dose of oxytetracycline.
(iii) X-ray examination
Nine patients from the infected families were x-rayed during

early convalescence. In four no abnormal lung shadows were seen;
three of these developed mycoplasma antibody. In four patients
radiological changes were present in the same areas that crepitations
could be heard, but in two of these other areas also showed x-ray
changes. In one youth the x-ray changes present were on the right
side while crepitations were audible on the left. These five all had
positive antibody titres.

Symptoms
Thirteen out of the 56 patients (23 per cent) only contracted an

upper respiratory infection. About three times this number (37 or
66 per cent) developed a characteristic pneumonic illness. Details
about chest signs in six patients are incomplete (table II).

Headache. This was an early symptom, mentioned more by
adults than children. In nine out of 32 patients, it is recorded that
headache was not present; of these nine, six were children aged ten
years or less. Out of 23 patients with recorded headaches, only six
were children of this age. In three patients headache was mild. In
one man, aged 27, persistent severe headache was the worst symptom
of his illness.
Sore throat. A sore or dry throat was also an early symptom,

mentioned by more adults and teenagers than young children.
Tonsillar exudate was not present and the cervical lymph nodes were
not tender. Sore throat was seldom mentioned when coughing
began.

Hoarseness. Eight patients in the infected families, six of them
adults, had noticeable hoarseness at some stage of their illness. In
none was it severe.

Cough. This was the principal symptom in 42 out of 56 patients;
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in eight others cough was only slight and two had no cough. Of
these two, one had a rising titre; his main symptom was sore throat.
In 14 patients cough was recorded as increasing considerably during
their illness. Of these, seven were adults, four teenagers and three
younger children. In two teenagers and one adult the cough became
incessant and severe in spite of treatment with tetracycline. One
child, liable to bronchospasm, developed this during a seropositive
attack.

Pain in chest or abdomen. Unlike influenza, pain was not a feature
of the cough. Seven patients complained of pain in the chest apart
from coughing; four were adults, two teenagers and one younger
child. In one of the adults no abnormal chest signs were detected.
Pain was also felt in the abdomen by two children, one with chest
pain also and one without.

Fever. Out of 31 febrile patients in whom the peak of fever was

recorded, 21 reached 101°F or more. Of the 56 patients with res-
In five they appeared later in the illness; in 13 others none was

afebrile throughout. Among those without fever, four adults aged
24-50 years were negative on paired sera and three patients were

seropositive: two of these aged seven years had convalescent titres
of 160 and 2560 and one woman aged 28 had a rising titre of 40.
Six were children aged 11 months to eight years, not tested sero-

logically.
Examination of respiratory system

Crepitations were often absent when the patient was first examined.
In five they appeared later in the illness; in 13 others none was

detected at any stage. For six patients the record about chest signs
is incomplete. Of 37 patients with recorded signs in the chest at
some stage of their illness, crepitations were heard on the right in
23, on the left in 11, and in three bilaterally. In one-third of patients
with audible signs in the chest, these were present only in the right
lower lobe. In two cases the crepitations had been noticed by the
patient or relative without the aid of a stethoscope.

Relapses
Apart from case 6 who was thought to have had the infection in

May and from whom M. pneumoniae was isolated during broncho-
pneumonia in December, seven out of 56 patients (13 per cent) in
the infected families had a relapse of coughing after stopping or

reducing treatment, with or without a relapse of chest signs and
fever. Three relapses occurred in June or July, three in October or

November and one (case 7).the youngest.in February (from whom
also M. pneumoniae was isolated). Five of the seven were children
aged seven years or less. The worst affected was a pregnant mother,
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aged 29 years, during whose relapse earache and reddening of the
right drum also occurred. Her pregnancy continued undisturbed.
The baby was normal at birth and has remained healthy. There
was a titre of 1/1280 against M. pneumoniae in the mother's blood
on 27 July after her relapse (the highest adult titre recorded); in
the cord blood at term on 13 September the CF antibody titre
was 1/20.

Complications and associated illnesses
Otitis media

Five out of 56 patients (nine per cent) in the infected families
complained of earache. Three were adults, aged 29, 39 and 52, all
with other respiratory symptoms and rising titres of mycoplasma
antibody; in the last, slight earache had preceded the onset of other
symptoms. Two were children aged three and five years; from the
latter M. pneumoniae was isolated. Three of the five had reddening
of one drum without distortion.

In the nursery school which the three-year-old child attended,
there had been during the preceding week a sharp outbreak of
primary acute otitis media involving six children in five days. No
serological studies were made on these patients. " In three cases
the ear was discharging when the child was first seen, apparently
from ruptured blisters. No pathogens could be isolated but the
condition promptly cleared in all, while taking penicillin orally "

(Watson 1964).
Neurological disorders
No convulsions or other abnormal neurological signs or symptoms

were detected, if the severe headache at onset in some patients is
excluded.

Anaemia
No cases of haemolytic anaemia developed in any of these families

during or within two years of this epidemic; nor among those seen
here in previous years.

Slow convalescence
Two features during convalescence were notable. First, a com¬

plete absence of mental depression, so common after influenza;
secondly, a prolonged and troublesome physical lethargy which in
adults might persist for two or three weeks after fever subsided.
Slow convalescence was less troublesome in children than in adults,
though frank relapses were more common. No remedy was found
to influence this lethargy, but the patients often recognized that the
end was abrupt; a day carne when the clouds had cleared.
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Treatment
Young children were treated with oxytetracycline; older children

and adults received tetracycline hydrochloride. Doses were given
four times a day. Each dose for adults was usually 250 mg, occasion¬
ally 500 mg for the first 24 hours. With this treatment fever subsided
within one to two days and the patient felt better but the cough usually
persisted; treatment was continued as long as crepitations could be
heard. In two patients, cough and physical signs returned after
stopping treatment; in one child these returned while only reducing
the daily dose. In each case a return to full doses checked the
relapse.
In the father of one infected family (case 8), the development of

symptoms and signs was studied in relation to early treatment.
Expecting an attack, he reported one Sunday morning at the onset
of headache. He was then afebrile and there were no abnormal
signs in his chest. He began treatment at once. By that evening
he had a slight fever and on the Monday coughing began. On the
Tuesday he was feeling better but when seen on the Wednesday he
was still coughing and had developed crepitations in the right upper
lobe. On the Friday a chest physician reported a few crepitations
and an occasional rhonchus over his right lower lobe but nothing
over the upper lobe. X-ray examination at that time showed scat-
tered consolidation in the anterior basic segment of the right lower
lobe. Paired sera showed a rise in titre of mycoplasma antibody
from < 1/20 to 1/40. An appearance or increase of physical signs,
in spite of early drug treatment, was also noted in six other patients.

PART II

B. Epidemiological studies
Infectivity

Infection by M. pneumoniae was spread by contact both in school
and at home. The children attended five of the seven schools in the
valley. Table V shows the month of onset of the 56 cases, by schools
through which infection was spread. One or more infected case was

identified in 25 households, giving a clinical attack rate of 56 out of
99 people. In four families all 11 members had respiratory symp¬
toms at one or more serial intervals before or after the confirmed
cases (table VI). In each of nine other households all but one of the
occupants took ill (28 cases out of 37 people), while in the remaining
12 houses only one or two cases occurred out of three to six people
in each family. The household attack rate did not appear to depend
upon the size of the household nor upon the age composition of the
affected families; the mean age of those who took ill was similar in
the three groups, as was the mean age of the healthy contacts. In
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the whole practice about 100 confirmed or probable cases occurred
during the nine months epidemic, giving an estimated attack rate of
about 20 per 1,000 for the valley.
Serial intervals and incubation period

In only one instance was it possible to measure the incubation
period from a known occasion of contact. This was 12 days. The
serial intervals between the primary case in a house, or known contact
in another household, and 38 secondary and tertiary cases are shown
in table VII. The commonest serial intervals lay between 16 and 18
days; the mean was 16.5 days. Among those with intervals of 12
days or less, four out of eight were tertiary cases, some of whose
intervals might be expected to be shorter than those of secondary
cases (Hope-Simpson 1954).

TABLE VII
Serial intervals for 38 confirmed and other secondary or tertiary cases

The serial intervals between relapses in six out of seven patients
lay between 11 and 21 days (mean 17.0); the seventh was 34 days or
two mean serial intervals. This was in a boy who passed the infec¬
tion to several school mates and then appeared to catch it again
from one of them.
Attack rate by age and sex
The age distribution of 56 patients in the 25 families is shown in

table III in relation to diagnostic tests. More males than females
were affected (table VIII), both among children and adults, but the

TABLE VIII
Attack rates by sex and age for respiratory infection during outbreak
IN families with at least one confirmed case of mycoplasma infection
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differences in attack rate between the sexes did not reach statistical
significance for adults, children or both groups combined. The
attack rate did, however, differ significantly (at the one per cent
level) between adults and children under 20 years. When the rates
were broken down still further by age groups (table IX) the highest
was found among children under 15 years with the peak (90 per cent)
in the five to nine group, while the lowest rate (30 per cent) was

among those aged 40 and over.

TABLE IX
Attack rates by age group for respiratory infections during outbreak
in 25 families each with at least one confirmed case of mycoplasma

infection

The secondary attack rate

When a primary case of mycoplasma infection occurred in a

family, the number of secondary cases varied from three out of
three to one out of six. The secondary attack rate has been calcu¬
lated in a number of ways: first, according to the age of the primary
case, then in relation to the age of the contacts within each family
(Watson 1960) and also in relation to season.

Age ofprimary case

The secondary attack rate did not appear to be influenced by the
age of the primary case (table Xa). The rate among those in con¬
tact with a primary case under ten years of age was 12 out of 33
contacts (36 per cent); when the primary case was ten years or over
the secondary attack rate was 15 out of 38 contacts (39 per cent).
Age of contacts

The secondary attack rate did, however, vary considerably
according to the age of the contact (table Xb). In only two out of
25 infected households were no children affected. Among contacts
up to 15 years of age the rate was 14 out of 22 (64 per cent); among
those over 15 years the rate was 14 out of 49 (29 per cent). The
highest secondary attack rate was nine out of 13 contacts (70 per
cent) aged 6-15 years; the lowest eight out of 31 (26 per cent)
among family contacts aged 40 years and over. The oldest secondary
case, untested, was 60; among seropositive cases the oldest primary
was 43 and the oldest secondary 52 years.
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TABLE X
Secondary attack rates for respiratory infection during outbreak

in 25 families each with at least one confirmed case of
mycoplasma infection

The influence of season
The secondary attack rate was slightly higher around primary

cases who fell ill during May to September inclusive (12 out of 25
.43 per cent) than around those taking ill from October 1963 to
February 1964 (16 out of 43.37 per cent), but the difference did not
reach statistical significance (table XIa).

Because the serial interval between some of the last cases in the
epidemic was unusually prolonged (longest: 25 days), the influence
of season has also been tested in relation to the serial interval between
successive clinical cases in the infected families (table XIb). Fourteen
secondary and tertiary cases whose onset of illness occurred in May
to September had serial intervals varying from 11 to 22 days; mean
16.3; for seven of these, confirmed serologically, the intervals varied
from 12 to 18 days; mean 14.9. When the onset occurred in October
to March, for 24 secondary cases the serial intervals varied from
nine to 25 days (mean 16.5) and for 11 confirmed cases the variation
was from 11 to 22 days (mean 16.7). These mean serial intervals
do not differ significantly in the two seasons either for the sero¬

positive cases or all cases.

Antibody response
The antibody response of those with respiratory symptoms in the

infected families were studied in relation to age, season and order of
illness in family. Among children up to the age of 20 years the mean
antibody titre was 1/160 whereas among those over 20 the mean
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TABLE XI
INFLUENCE OF SEASON ON SPREAD OF M. pneumoniae IN 25 infected families

titre was only 1/44.6 (table XII). Up to the age of 39, antibody was
detected in 27 out of 30 patients tested; whereas out of seven

patients with respiratory symptoms but no rise in antibody titre,
four were aged 40 or over (table III).
The level of antibody response fell towards the end of the outbreak

(table XIII). From November 1963 onwards, but not earlier, some

clinically and epidemiologically typical cases among children and
adults did not develop a rise in titre ofC/F antibody to M.pneumoniae.
The antibody titres differ significantly at the five per cent level for
the periods June-October and November-March both for children
and adults. For the period November-March the differences
between all cases and those with positive titres are also significant.

In each of five families, two or more patients were tested sero¬

logically. In three families the first patient tested had the higher
titres, in two the second was higher. In four families three or more

patients were tested serologically; in none did the third or the fourth
patient have the highest titres. The strongest serological reactions
were seen among the earliest cases in most households, while the
weaker or negative titres were to be found among the later cases,
whose symptoms and physical signs were also often less severe. This
feature was particularly noticeable among the families taking ill in
winter and early spring.
Severity of illness, antibody response and mycoplasma isolation

All three children from whom M. pneumoniae was isolated had
fever and abnormal physical signs in the chest. In four families in
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TABLE XII
M. pneumoniae CF ANTIBODY TITRES BY AGE AMONG THOSE WITH RESPIRATORY SYMPTOMS

The difference between children and adults is significant at 5 per cent level both
for ' all cases ' and for * positives only.'

TABLE XIII
M. pneumoniae CF ANTIBODY RESPONSE BY AGE AND SEASON

The difference between children and adults is significant at 5 per cent level both
for * all cases' and for k positives only.'

which all had respiratory symptoms, ten out of 11 patients were
tested serologically. Eight showed raised convalescent titres and,
of these, seven had fever and signs in the chest; one had an afebrile
cough without chest signs. The two seronegative cases both had
coughs without chest signs or fever.

In nine other families, comprising 37 people, in each of which all
but one member had respiratory symptoms, several patients were

afebrile. Sixteen out of 28 patients were tested serologically and
12 were positive; all these had chest signs but four were afebrile.
Of the four seronegative cases three had chest signs but one was

afebrile; while the fourth case only had a cough without fever or

chest signs. Of the nine healthy contacts four were tested sero¬

logically after their families had recovered; all were negative.
The two patients in whom all three serological tests were positive

(table IV) were children, one of whom had a long febrile illness and
the other a relapse. The three in whom the mycoplasma antibody
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test alone was positive were all adults, one afebrile with a negative
x-ray, one had only slight fever but a positive x-ray and the third
was febrile with marked chest signs and earache.

Discussion
This outbreak lasted longer in one locality than any previously

reported in Britain. A strange feature was that so little similar
respiratory infection was being notified during that time from else-
where in the Guildford Rural District; nor was primary atypical
pneumonia being investigated by the Public Health Laboratory
Service more frequently than usual in other parts of south-east
England. There was, however, a rise in notifications for whooping
cough in the Guildford R.D., particularly during December 1963,
some relating to children who were thought to have been previously
immunized against pertussis (personal communication M.O.H.); it
is tempting to ask if some of these children might perhaps have been
infected with M. pneumoniae. In fact, one boy, attending a school
at Ascot, who was seen at half term in November with typical
symptoms and signs in his chest, was found to have a high con-
valescent titre of CF antibodies to M. pneumoniae. He said
"

everyone in the school" was coughing. Experience in the Tilling-
bourne Valley certainly did not support Chanock's view (Chanock
et al. 1961) that Eaton agent was a

"

poor spreader " and " not
highly communicable". It seems probable that infection may be
widespread even if the effects are usually mild or even subclinicai
(Jansson et al. 1964) though no evidence of subclinicai infection
was detected serologically in this outbreak.
Many features noted by previous observers were confirmed during

this epidemic, notably the long incubation period (Jordan 1949) and
slightly longer serial intervals (Harding and Snyder 1960), the
symptomatology (Mufson et al. 1961; Grayston et al. 1965) especially
with regard to headache being commoner in adults (Stuart-Harris
1965); the frequency of minor illness among those in contact with
pneumonic patients (Reimann 1947; Jordan 1949; Grayston et al.
1965), the distribution of physical signs in the chest, especially at
the right base (Alton and Hickey 1948; Harding and Snyder 1960);
a discrepancy between physical signs and x-ray changes (Harding
and Snyder 1960), the duration of physical signs being longer than
x-ray changes (Dingle et al. 1944), the value of tetracycline in quickly
reducing fever and malaise (Kingston et al. 1961) but not the physical
signs (Harding and Snyder 1960; Mufson et al. 1961); a higher
antibody response in children than in adults (Jansson et al. 1964);
the slow convalescence (Jansson et al. 1964) and a tendency to
relapse (Harding and Snyder 1960).

Opinions have differed about the commonest season of prevalence.
While Chanock and his colleagues (1960) found illnesses associated
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with rises in titre of Eaton antibody endemic at all seasons of the
year, their rates for seropositive and clinical cases were lowest
between March and May (Cook et al. 1960). Findings in other
reports also suggest that mycoplasma infections are less common in
late spring. Harding and Snyder (1960) found an increase in the
incidence of sporadic cases in late summer, with a peak in late
autumn, fading out in the late winter and spring; they saw no

sporadic cases in April or May. In the series reported by Grayston
et al (1965), isolation rates over two years were lowest in the April-
June quarter and highest in October-December or January-March.
Out of 40 patients with Eaton agent pneumonia Jansson et al
(1964) reported that 29 took ill in September to December but only
11 in January to April.
The question arises why the Tillingbourne epidemic carne to an

end in March 1964, since there were still several uninfected families
who remained well in spite of frequent contact with those who had
symptoms. A clue may come from the increase in number of patients
with upper respiratory rather than pneumonic infections and of
seronegative cases during and after November 1963, associated with
a slight lengthening in the serial interval, a fall in the secondary
attack, and a significant fall in the level of positive CF antibody
titres; all of which suggest that less mycoplasma antigen was passing
from the patient to his contacts in the period from November on¬

wards. The reason for this change could not be determined but the
matter deserves further study when an opportunity arises.

The apparent failure of tetracycline to arrest the development of
clinical and radiological signs in the chest of case 8 was interesting,
even when the drug was started at the very onset of his symptoms.
At the end of the incubation period, infection had reached a stage
when changes leaaing to the production of physical signs and altered
x-ray appearances were evidently not reversible by tetracycline. This
contrasts with the findings by Kingston et al. (1961) but it is in line
with the failure of tetracycline and a variety of other antibiotics to
shorten the total time required for x-ray evidence of infection to
clear (Harding and Snyder 1960). It might be instructive to make
serial x-ray examinations of the lungs in known contacts, starting
tetracycline treatment on successive days during their incubation
period, to find when the development of x-ray changes becomes
irreversible.

The low titres both of cold agglutinins and of antibody to Strep.
MG were in marked contrast to the relatively high titres of M.
pneumoniae C/F antibody. These low titres are also in contrast with
findings during earlier outbreaks in this practice: using the same

laboratory methods, titres of cold agglutinins up to 1/2048 and over
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1/4096 and of Strep. MG antibody up to 1/160 were found then in
patients who had been ill for several days or weeks before a blood
sample was taken. In the present epidemic the first specimen of
blood from all but a few patients was collected and treatment with
tetracycline started on or before the fifth day of illness. Grayston
et al. (1965) suggested that similar early treatment might have
accounted for the absence from their series ofthat correlation between
severity of illness and cold agglutinin titres, reported by previous
authors (Clyde et al. 1961). In this practice the duration as well as
the severity of illness appears to have influenced the height of all
three titres.
No reference has been found to mycoplasma infection during

pregnancy. This mother, who had a severe relapsing illness, was

infected during the 31st week of pregnancy and her baby was
unharmed.
A truer picture of the epidemiology of mycoplasma infection may

probably be drawn from the families exposed during this outbreak
than from hospital cases or a changing population of recruits. The
youngest confirmed case was aged three years; his brother aged 11
months had a cough and slight coryza. The highest clinical attack
rate (90 per cent) was among children aged five to nine years (table
IX). The attack rate among 41 children under 15 years was 78 per
cent; among 26 people aged 15-39 years it was 54 per cent and
among 32 people over the age of 40, 31 per cent. While both attack
rates and levels of antibody titre have been reported as varying with
age (Harding and Snyder 1960; Jansson et al. 1964; Grayston et al.
1965; Andrews 1965), the striking difference in antibody conversion
rate between patients under 40 years, namely 27 out of 30 (90 per
cent) and those aged 40 or over, five out of nine (56 per cent), was
not expected (table III). This prompts the suggestion that a little
over 40 years ago, namely in the early 1920's, there may have been a

previous epidemic of mycoplasma infection in the valley.
With an incubation period of about 12 days and a mean serial

interval of about 16 days, a patient developing mycoplasma infection
ought to be most infectious about the fourth day after the onset of
his symptoms (Hope-Simpson 1954). This would fit in with the
usual increase in coughing which so often occurred about the third
or fourth day of illness.

Differences in attack rate between the sexes have been noted by
other observers. Twice as many females as males, few of them
children, were admitted to hospital in Harding and Snyder's series
of sporadic infections but, they say, this might not have been due to a

higher attack rate among females. Grayston and his colleagues
isolated M. pneumoniae about 50 per cent more frequently from males
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than females. In the Tillingbourne epidemic, though more males
than females showed clinical evidence of infection (table VIII), both
among children and adults, the differences did not reach statistical
significance.

In experimental infection (Rifkind et al. 1962) myringitis occurred
in 11 out of 27 volunteers without previous antibody but Stuart-
Harris (1965) states that myringitis is a rare finding in naturally
occurring atypical pneumonia. In this outbreak nine per cent of 56
patients complained of earache. An outbreak of non-bacterial
bullous myringitis in the nursery school attended by the boy, whose
mother concurrently had a confirmed attack of mycoplasma infection,
and the fact that the two youngest children fromwhom M. pneumoniae
was isolated both suffered earache, suggest that otitis due to this
infection may be more frequent than has been recognized hitherto.

In experimental infection Rifkind and his colleagues isolated Eaton
agent from six of 12 volunteers on the twentieth day and thought the
agent may have persisted longer. Grayston ei al. (1965) isolated
M. pneumoniae from three patients 20 to 30 days after onset of
illness and as late as 45 from one. In the present series case 6,
from whom M. pneumoniae was isolated during a pneumonic illness
in December 1963, was thought to have been also infected about
10 June by her sister who attended case l's school and who was ill
on about 25 May 1963; their father and grandmother became ill
with lower respiratory infections on 20 and 21 June respectively but
C/F antibody tests on the father were negative. Apart from this
child, 13 per cent of patients suffered a relapse of symptoms at one

or more serial intervals after the onset of their original attack,
suggesting that at least in these people M. pneumoniae had persisted
in spite of antibiotic treatment. It appears that for Eaton agent, as

for larger organisms, tetracyclines are bacteriostatic, but not
bacteriocidal.

Slow convalescence, so typical after this illness, may only be
another expression of this persistence of mycoplasma infection in
the body.

Summary
1. An epidemic of primary atypical pneumonia or upper respira¬

tory infection, caused by Mycoplasma pneumoniae, involved 56
patients out of 99 people in 25 families over a period from May 1963
to March 1964. This is the longest and largest outbreak in a rural
community so far reported.

2. With probable cases in other epidemiologically connected
families, about 100 patients in all may have been infected, giving an

estimated clinical attack rate of about 20 per 1,000 in the district.
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No subclinical attacks were detected serologically.
3. The symptomatology was similar to that described elsewhere.

The ratio of pneumonic to upper respiratory infection was about
3:1. Three adults and two children (nine per cent) of patients
developed acute otitis media during pneumonic attacks.

4. Seven patients (13 per cent) had early relapses; five of these
were children aged seven years or less. One was a pregnant mother
whose infant was unaffected.

5. In one girl aged five years M. pneumoniae may possibly have
persisted from an unobserved attack in May till it was isolated during
illness in December.

6. Tetracyclines, though helpful in controlling fever, did not
prevent the development of x-ray positive changes in the lung, even
when given within a few hours of the onset of first symptoms.

7. The attack rate and titres of complement-fixing antibody to
M. pneumoniae were significantly higher among children than
adults. The highest clinical attack rate was among children aged
five to nine years.

8. From November 1963 to March 1964, positive convalescent
titres of CF antibody to M. pneumoniae were significantly lower
than during the earlier months of the epidemic. After but not before
the beginning of November some typical pneumonic cases among
adults and children had negative convalescent titres.

9. During and after but not before November, some home con-
tacts of confirmed cases only developed upper respiratory-not
pneumonic-infections with or without positive convalescent titres.

10. The influence of these and other factors upon the ending of
the epidemic is discussed.

11. No case required admission to hospital.
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