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Disease due to echovirus type 19 in Birmingham, England, 1975:
relationship to 'epidemic neuromyasthenia'
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Summary
In the summer of 1975 an extensive epidemic of disease
due to echovirus type 19 occurred in the West Mid-
lands. The features of this outbreak, and their
relationship to the syndrome referred to as 'epidemic
neuromyasthenia', are discussed. The two diseases
are considered to be separate entities.

Introduction
Before 1974, relatively few cases of disease due to

echovirus type 19 (ECHO 19) were reported in
Britain, but in that year an increasing number of
isolations heralded an epidemic which was to last
throughout the year and which would reappear in
larger numbers in 1975. In 1974, 566 isolations of
ECHO 19 were reported to the Director of the
Public Health Laboratory Service (P.H.L.S.), the
majority of which occurred in the North-East of
England. From this area, Codd et al. (1976) re-
ported an epidemic of disease in 1974 with clinical
features varying from viraemic shock syndromes in
infancy, upper respiratory tract and gastrointestinal
infections, Bornholm disease and pyrexia of un-
certain origin, to viral meningitis with typical cere-
brospinal fluid changes. These authors noted that
as the epidemic declined in the North-East, the
disease became more widespread elsewhere and that
isolations continued into the winter months. This
latter phenomenon, unusual in disease due to entero-
viruses, suggested to them that a recrudescence of
the disease to epidemic proportions would occur in
1975. This view was shared by the editorial staff of
the British Medical Journal (Leading Article, 1975)
who, commenting on the continued isolations of
ECHO 19 over the winter of 1974-1975, predicted a
further series of epidemics in the following summer.

These predictions proved increasingly accurate, as
over the spring and summer months of 1975 isola-
tions rapidly increased to major proportions, over
1500 cases of disease due to ECHO 19 being re-
ported to the P.H.L.S. in that year. The brunt of the
epidemic fell on the West Midlands, and in particular
the City of Birmingham and its environs.

The spectrum of disease seen in patients and their
families during the Birmingham outbreak (Gould
et al., 1977), and its relevance, or otherwise, to the
continuing problem of identification of the entity of
'epidemic neuromyasthenia' previously referred to
as benign myalgic encephalomyelitis or Royal Free
disease, will now be discussed.

The Birmingham outbreak
Between January and September 1975, 290

patients from the Greater Birmingham area were
admitted to East Birmingham Hospital (EBH)
suffering from aseptic meningitis. The diagnosis was
confirmed by the isolation of the virus (ECHO 19),
or cerebrospinal fluid examination, or both. The
CSF showed a predominantly lymphocytic pleo-
cytosis in 86% of the patients. ECHO 19 virus was
cultured in 204 (70%o) of the patients, and in 192
(66%), including all of those with normal CSF at
the time of examination, it was recovered from CSF.
Although ECHO 19 was not isolated from all 290
patients, the prevalence of this virus in Birmingham
during the outbreak makes it likely that the majority
of 'culture negative' patients were infected with it.
During the period of the epidemic, 2751 specimens
from patients throughout Birmingham were ex-
amined by the Regional Virus Laboratory at EBH.
Of these, 24% yielded ECHO 19 virus, whereas
isolations of all other viruses amounted to only
4.5/o.
The epidemic began in January and February in

the centre of the City, from whence it rapidly spread
during the spring and early summer, to the North
and East, particularly affecting Chelmsley Wood
new town sited at the eastern border of Birmingham.
The admission rate from Chelmsley Wood during
the outbreak was 85/100 000 of the population
compared with an average for Birmingham as a
whole of 20/100 000.
When the size of the outbreak was appreciated, a

prospective study of admissions to EBH was
commenced, and a total of seventy-eight patients
with confirmed ECHO 19 aseptic meningitis were
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studied. Of these, 56% were male and 44% were
female. Peaks of incidence were noted in school
age (5-15 ycars) children and in ferrales in the third
decade (mothers of young children).
Prodromal symptoms were reported by 65%

of the seventy-eight patients. Pyrexia (60%), upper
respiratory tract symptoms (52%), and myalgia of
the Bcrnholm type, affecting principally the inter-
costal and abdominal musculature, (40%) were
predoninant. The prodromal phase merged, without
rcspite, into the meningeal phase of' the illness.
Symptoms thereafter were headache (100%). neck
stiffness (90%), photophobia (82%), vomiting
(67%) and pyrexia (53%). Most of the patients
presented within 1-3 days of the onset of symptoms.
Myalgia, when present, persisted over several days
and in a number of patients was sufficiently severe
as to mimic an 'acute abdomen'. Conjunctivitis
occurred in 22% of patients and a faint maculo-
papular rash wxas present in 6%.
No objective focal neurological signs were

detccted in any of the patients but 44% complained
of dizziness and unsteadiness on their feet and
mental confusion or delirium was a feature in 13%.
In the latter patients, hyperpyrexia was not a
feature, the mean temperature elevation being
38 2%.

In almost all patients the total duration of the
illness was less than 2 weeks and the majority were
ambulant and convalescent 1 week after the onset of
symptoms. There were no deaths associated with
infections due to ECHO 19. Following the acute
illness, approximately 10-15% of patients, pre-
dominantly young adult females who returned home
to care for young families, complained of inter-
mittent headache. This symptom lasted for periods
of up to 3 months. One adult male was readmitted
I week after discharge with severe headache but
lumbar puncture produced normal CSF. An adult
female patient complained for several months after
discharge of muscular weakness and myalgia, head-
ache and photophobia. No objective neurological
features were elicited and repeat lumbar punctures,
EEG, brain scan and lumbar air encephalogram
were all normal. Her symptoms finally settled after
her negative investigations.

Family contacts of twenty-five of the seventy-eight
patients were requested to provide stool specimens to
assess the prevalence of the virus in the patients'
environment. A specimen was returned by ninety-
two of 102 family contacts and ECHO 19 virus was
isolated from thirty-seven (40%). These isolations
came from eighteen of the twenty-five families.
Twelve of the positive contacts admitted to malaise,
and headaches (10), pyrexia (6), and vomiting (3),
between 1 and 3 weeks before examination of their
stools. Twenty-five positive contacts gave no history

of discernible illness. It is of note that twenty-nine
of the positive contacts were children aged 15 years
or less but this bias corresponded to the age distri-
bution of the families and did not indicate a higher
prevalence in this age group.

In mid-August of 1975 the numbers of new
isolations of ECHO 19 showed the beginning of a
marked decline and by mid-September the epidemic
was replaced by sporadic cases. At that time the
prevalent virus became ECHO 30 which resulted in
a number of small clusters of cases of disease
before this virus, too, declined during the early
winter months.

Discussion
ECHO 19 disease and 'epidemic neuromyasthenia'
The epidemic of disease due to ECHO 19 described

above resulted in a large number of admissions to
hospital of patients with a fairly clear-cut syndrome
of aseptic meningitis, from whom the virus was
isolated in a major proportion (70%/). Although the
spectrum of disease described by Codd et al. (1976)
was not observed in the admitted patients from
Birmingham, close liaison with general practitioners
during the outbreak revealed major morbidity in the
general population. Their patients suffered illncss
varying from gastrointestinal upsets to myalgia of
the Bornholm type and, especially in the Chelmsley
Wood area, it seems likely that much of this mor-
bidity was due to ECHO 19. Other hospitals in the
City also admitted cases of disease due to ECHO 19
and the Children's Hospital saw a number of cases
of the viraemic type of presentation recorded by
Codd et al. (1976). The illness seen in Birmingham
was, therefore, closely comparable to that seen in
the North-East of England in the previous year.
The syndrome of symptoms referred to as

'epidemic neuromyasthenia', sometimes called 'be-
nign myalgic encephalomyelitis' or 'Royal Free
disease', has some similarities in its presentation to
the disease produced by ECHO 19. There are also
distinct differences.
The observations by the medical staff of the Royal

Free Hospital (1957) and the Newcastle group
(Hope Pool et al., 1961), amongst others, have led
to the description of a disease entity. In a summary
of features, Brain and Walton (1969) noted a
febrile illness, with pharyngitis, upper respiratory or
gastrointestinal symptoms, and lymphadenopathy,
followed in a variable proportion of cases by CNS
involvement. In these latter cases, emotional lability
and depression, sleep disturbance, muscular weak-
ness and tenderness, cranial nerve palsies, and
sensory disturbances occurred. Electromyographic
studies were said to be typical by a number of
observers (Medical Staff of the Royal Free Hospital,
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1957; Hope Pool et al., 1961). No aetiological agent
has been described in outbreaks of the disease.

Analysis of the prodromal features of the Royal
Free outbreak with those of the current ECHO 19
epidemic reveals a basic similarity, particularly in the
frequency of myalgia (Table 1). The description of
myalgia of the Bomholm type in both series, suggests
an enterovirus aetiology which, in the case of
ECHO 19, was confirmed. However, although the
Royal Free patients suffered from headache and, in
a third, neck stiffness, the presentation apparently
did not suggest meningitis, and no lumbar puncture
data were reported. This contrasts sharply with
disease due to ECHO 19 (Table 2). Further, con-
junctivitis and skin rashes were not reported in the
Royal Free series, nor by Hope Pool et al. (1961).
However, mental disturbance in 'epidemic neuro-
myasthenia' frequently referred to as 'hysteria'
by subsequent opinion, involving dizziness, con-
fusion, delirium and other features, are common to
the series (Table 3).
The major area of dissimilarity, which refutes the

argument suggesting that enteroviruses and in

TABLE 1. Comparison of prodromal features of ECHO 19
disease and those of 'epidemic neuromyasthenia'

ECHO 19* Royal Free outbreakt
(%/) (%/)
n=78 n=200

Upper respiratory
tract infection 52 64

Myalgia 40 47

Malaise 35 62
Gastrointestinal 21 16
symptoms
* Gould et al., 1977.
t Medical Staff of the Royal Free Hospital, 1957.

particular ECHO 19 may be responsible for out-
breaksS of 'epidemic neuromyasthenia', is the incid-
cnce of objcctive neurological deficit present in 74%4
of the Royal Free patients (Table 2), again reported
in 20% of the cases seen in Newcastle (Hope Pool
et al., 1951) and totally lacking in the Birmingham
series of aseptic meningitis due to ECHO 19.
Further, although certain ECHO and Coxsackie
X iruLses, as with poliovirus, have been associated
v. ith motcr paralysis (Ranzenhofer et al., 1958;
McAllister, 1960), the paralysis produced tends to
be of the ascending type and does not involve
sensory change.

TABLE 2. Comparison of major clinical features of ECHO
19 disease and those of 'epidemic neuromyasthenia'

ECHO 19* Royal Free outbreakt
(%o) (%s)
n=78 n= 200

Headache 100 77
Neck stiffness 90 33
Photophobia 82 -

Vomiting 67 12
Fever 53 89
Myalgia 44 47
Conjunctivitis 22 -

Duration I week 2-3 weeks
(occasionally,
1-3 months)

* Gould et al., 1977.
t Medical Staff of the Royal Free Hospital, 1957.

It therefore appears unlikely that the fully de-
veloped disease due to ECHO 19 can be compared
with 'epidemic neuromyasthenia'. However, the vast
majority of cases of disease, presumptively due to
this virus, did not present to hospital, having milder
disease of the type noted in the family contact study
described above and by general practitioners.

TABLE 3. Comparison of neurological features of ECHO 19 disease and
those of 'epidemic neuromyasthenia'

ECHO 19* (%) Royal Free outbreakt (%)
n=78 n=200

Non-specific features:
Dizziness 44 (vertigo, rare) 34 (vertigo, common)
Confusional state 13 Common: emotional lability

and 'hysteria'
Specific signs: Not observed 74 (148 patients)

Cranial nerve palsy 46
Bulbar palsy 5
Motor signs:

weakness, almost
fasciculation, invariably
myoclonus.

* Gould et al., 1977.
t Medical Staff of the Royal Free Hospital, 1957.
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Hope Pool et al. (1961) suggested that the disease
should be considered in patients with a relapsing
illness associated with muscular weakness and
emotional disturbance. This description covers a
wide range of possibilities, factual, functional or
fictional. Although the cases of disease due to
ECHO 19 in the community might be broadly
described by this description, the fully dveloped
diseases only must be compared, and on this basis
the disease epidemic in the North-East in 1974 and
in the West Midlands in 1975 was not 'epidemic
neuromyasthenia'.
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Discussion

CHAIRMAN: Dr Ball has made the comparison between
echovirus meningitis and "Royal Free disease" very
well. I was particularly impressed by the factor of
myalgia.
DR A. T. RODEN (London): I should like to ask Dr Ball

one short question on one of his slides which puzzled me.
It showed a comparison of the clinical features of echo-
virus type 19 infection and 'epidemic neuromyasthenia'.
If my memory is right, it showed against 'fever' 53°%
under echovirus and a somewhat higher percentage

under 'epidemic neuromyasthenia'. I wondered if he
regarded this as a usual feature in echovirus infection,
because my impression was that the ratio should be
reversed in these two conditions.
DR A. P. BALL: Our patients were, of course not

admitted precisely at the onset of their illness. Fever is a
common feature of enterovirus illnesses. By the time
patients come into hospital, they may have had their
major illness type of features for two or three days and
are frequently afebrile, as was the case in our study.
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