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Although deaths from tuberculosis in England and Wales
fell from 3,806 in 1959 to 900 in 1978, and over the same
period deaths from measles were reduced by four-fifths,
mortality from meningococcal infection showed no reduc-
tion; it was 205 in 1973 compared with 170 in 1959,
despite the fact that effective treatment has been available
for over forty years and that, moxre recently, intensive
care has been widely available and freely utilised (Fig. 1).

In 1978 there were 96 deaths in England and Wales
attributed to meningococcal infection in the OPCS moxr-
tality statistics[!]. The question as to whether gy of these
deaths could have been prevented is the subject of this
article.

Goldacre's excellent work a decade ago in the North

West Metropolitan Region indicated that death certifica-
tion of meningococcal infection was likely to carry = high

of notification

degree accuracy[2] though statutory

missed about half of those infectedB]. His work also

reflected the zpparent inability to abolish a gignificant
mortality despite effective treatment[4] and the part
played by diagnostic and therapeutic delay[5,6]. The
DHSS Multicentre Postneonatal Study also stressed the

importance ©f delay in diagnosis and treatment(7,8].

Methods

The OPCS kindly supplied copies of death certificates for
those coded 036 (meningococcal infection) and 320.9
(meningitis with no gpecific organism specified as cause)
during the year 1978. If death had occurred in hospital,

the consultant in charge was approached, usually through
the Medical Records (Qfficer, with an explanation of the

Fig. ! Mortality trends in England and Wales for tuberculosis, measles and meningococcal infection, 1959-78-
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aim of .
the stydy, and permission te see the hogpital notes

s requested. If death had occurred at home, the family
octor ang the coroner were asked for as much inlor
Nation ¢

was

possible about the circumstances of death and

e pathological findings.

Ascertainment

The
OPCS was able to send copies of 92 of the 96 death
certificates coded o3e and all of the 147 coded 320.9.
Information about 4 of the 92 coded 036 was refused,

?ne
by the coroner and 3 by the hospital because the notes

could
POt D€ traced. In 2 others, death seemed unlikely o

have
24t been due o meningococcal infection and in another
was ghown conclusively to have been caused by other
Organisms ) .
deagths £ {Staph, pyogenes 2nd Dip, pneumonia). Twe
rom by . )
bilateral adrenal haemorrhage (which is

always coded 036) were also discarded because in one it

was : X . .
associated with hepatic cirrhosis due to gyphilis and

1n the

other ] . .

of , there was no evidence to support 2 dlagnos]_s

n}felnln%ococcal infection. This left 82 cases, 62 being
confirme ; : . Coa

Srounds bacteriologically, and 20 appearing o= clinical
to be attributable to meningococcal infection.

of e
the death certificates coded 320.9 information was

Pro\ j ;
ided in 140 of the patients. TwWO of these deaths were

confirmed . : ) .
ection . dacteriologically s due to meningococcal in-
and a further two appeared to be so caused.

Thus, there o
£ ! d was a total of 86 cases, 64 bacteriologically
CONLIIMEd and 22 where the Organism was not isolated

but iy, . .
the dlagnosm was not in doubt. Table ! summarises

Table 1,
Reasons for jocepting the diagnosis

Meningococcal jnfection without bacterio ogica

(a)

firmatjon.

Purpurlc ras:h. CSF sugar less than 4 mmol/htre.
Gram-negative giplococci seen

) Purpur}c rash. Bilateral adrenal haemorr sg° 2
a Eurpurjl-c rash. CSF gugay less than 4 mmol/ ih »
Urpuric rash ~
| Bilateral

Gram-

=

adrenal haemorrhage
?negative diplococci seen ]
Total .

o

the
grounds for

prove accepting the diagnosis in " 92 e3.scs not

" bacteriologically.
Results

There
Were 45 males and 41 females

from
three yeeks to 76 : the
distribution of e oee
ey ©f the whole series and tig- t*ose
©ON€ year. There was no dis Qf the

, - ; gross
eXpECted distribution of social class.

Elght patients died at home anm
arrival ¢ .
hospital; all were children ana
than _. ht g
Theelg €€N months o14.
d1agnosis of yeningococcal m

before , A
autopsy in 18, of whom 9 €C ?U.nder eighteen
months ™ .4 5 "
indicate the

in the older
?n0Sed at
i cre Obtained

six were dead on

o~
n was not made

Cep OVer gixty years, irve

difficulty o 4 s i '

age Y diagnosis in the very young @
groups. In 13 of the 18 cases

AuULOPSY positive cyltyres of i, neningi

Jou Tnal
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from postmortem material; however, = purpuric rash was

present in 13, meningitis in 9 and bilateral adrenal

haemorrhage in 12 cases. Among these 18 were the 8 who
died at home and 5 of the 6 who were dead on arrival at

hospital.

Diagnosis was made in life in the remaining 68
patients; 52 of these had the characteristic purpuric rash
and 32 had gigns °f meningitis.

Lumbaxr puncture w=s performed in 71 of the 86
patients and a positive culture of N. meningitidis obtained
from 51. In gpe, organisms were grown from a ventricu-
lar tap, However, in only 16 patients did the cerebro-
spinal fluid provide = diagnosis previously met made. In
38 patients the diagnosis was obvious on clinical grounds
and in gogt, but not g]], of these 38 treatment had already
been started before the results of the lumbar puncture
were known.

Blood culture was done in 59 of the 86 patients and was
positive in 27. In 12 patients it was the only source from
which the organism was isolated but in no instance was

blood culture the diagnostic instrument.

Grouping of Organisms

Cultures obtained from the cerebrospinal fluid and blood
during life and in 3 instances from the nose, gpleen and

meninges 2t postmortem, were grouped 1P a total of 34

patients; 27 were group B, 5 group & and 2 were

group C-

Coning

Six patients With meningitis died from coning[9]. ©ne
died in a convulsion without a lumbar puncture bej_ng
performed. In two the lumbar puncture provided the
diagnosis but in the other three the diagnosis Pad already
been made and treatment started before the lumbar

puncture was done.

Interval Between Onset of Gymptoms, Diagnosis, Treatment
and Death

In 15 of the 86 patients ne evidence of delay in diagnosis
or treatment could be found at any stage ©f the illness; the
infection was se overwhelming that nothing could have
been done to prevent = fatal outcome. The rapidity with
which the infection mgy, kill is exemplified by parents who
awoke in the morning to find their child dead or mori-
bund beside them. One bgpy died on the day she was
christened and a 9-year-old wes admitted to pogpita]
moribund six hours after attendj_ng a wedding.

Once = diagnosis w== made, appropriate treatment was
started promptly in the majority of patients, but there
were exceptions. However, the overall jmpression was
that, i% many, diagnostic uncertainty made a serious
contribution to the fatal outcome.

The interval between the onset of symptoms and death
has been examined at four main stages. First, between the
onset of illness and the pirentg or adult patient recognis-

ing the severity °f symptoms and calling for professional
help; second, between the call for help and the arrival of
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Fig. 2a. Age distribution of the 86 patients dying from meningococcal infection it England and Wales in 1978.

Fig. 2b. Age distribution gf the patients dying under the 5qe of

oneyear from meningococcal infection it England and Wales in
1978.
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the general practitioner; third, in the general practitioner
recognising the gravity ©f the situation, and fourth, in
diagnosing previously undiagnosed patients after arrival

at hospital. An attempt was made to assess the stage and
extent of any possibly avoidable delay, but it was deemed

inappropriate to contact those concerned for retrospective
consideration of such factors.

The most frequent and lengthy intervals occurred in
the first gtage, In 21 cases the pareptg failed to recognise
that their child was seriously ill. Some couples were very
young and some mothers were either unmarried or
unsupported by husbands who were abroad. These con-
trasted gtrongly with others who, alarmed }y the illness,
showed tenacity in demanding help and, in some in-
stances, took their child directly to the casualty depart-

ment. In 6 adults and 2 older patients there was

young

serious delay in gseeking medical care. One of the former

received no medical attention because he was suspected of

being drunk, and one husband was reluctant to call his

doctor 'on his Saturday' while his yife, aged 62, sank into
unconsciousness at home.

In 11 patients there was a substantial interval in the

second stage, that is between the call for help and the

arrival of the general practitioner. The parents of one

child, who phoned their general practitioner twice, were
told at 6.30 a.m. by the doctor's wife that 'steam would

help'. By 11 a.m. the child was dead. In 22 there was
apparent delay in the third stage, that is between the
general practitioner's visit and admission to hogpital. IR
most instances this ¢learly resulted from failure to make
or gsuspect the diagnogig. For 2 children = domiciliary
consultation was arranged, but no treatment was pre-
scribed meanwhile, and one became moribund while the
consultant opinion was awaited. In others, oral antibiot-
ics were prescribed and before the doctor's next visit the
purpuric rash had developed. In another 6 no treatment
was given before death and in none of the patients were

intravenous antibiotics administered before arrival at

hospital.
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I .
" 13 there was delay in starting treatment in gtage
four, that is after admission co hospital. In 2 children the

d1agnosis of meningococcal meningitis was made at one
hospltal and they were transferred to another without any
treétment being given at the first. In others with Sigl’lS of
meningococcal infection, laboratory confirmation was
avyaited pefore treatment was started and in one the
dee\"elopment °f purpura during the night was noted by

nursing staff but it was not regarded as a Significant
development.

The t 1
: nterval between the onset of symptoms the call
or !

h61p, the start of intravenous therapy, and death, is
summarised in Taples 2(a), (), (c) and (q),

Table
2. Interval between onset of symptoms, diagnosis,
E}iesatment and death in those of the 86 patients W ere
information was available.

(a) Hours b
etween f{rgt and call
None symptoms for help

1 2
-5
6-12
13-24
25-48
More than 48

Found geaq (duration of symptoms uncertain)

HOUYS petyeen call for help and i.v. treatment
None

1- 2
3- 5
6-12
13-24
25-48
More than 4g
Dead

=

o \

on arrival (quration of symptoms ! ou

Hours petyeen
onset of and i v. treatment
None OL symptoms .

- 2
1
3- s
6-12
21
13-24
25-48 -
2 12
OY€ than 48 13
5
lee between onget of symptoms and death
€S8 than 12 hours °
12-23 hours 15
24-48 nours 2
3 days
4

W o 9 o u;

10 or
more days 3

fiere

especial
and ip

were §

who all presented
- m had purpura

| . patients over 6

dlagtnostlc difficulty; only 2

. ©ne Il was not until s or . before death;

in ;
only one of apparent y

with the 5 was neck stiffness e ici died
a g )

?ther d1agnosis of cerebrovascular \£
three o lumbar acc tuntii the

puncture was done
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day after admission; the laboratory findings were not

reported with gpy sense of yrgency.
The question as to whether reduced hospital cover or

diminished gccessibility ©f general practitioners at week-
ends mj_ght be a related factor was considered (Fig. 3)_ A
smaller number were admitted on Wednesdays and Sat-
urdays than on other days.

Fig. 3. Day of the week on which the 86 patients dyingfrom
meningococcal infection if England and Wales in 1978 were
admitted to hogpital.

Discussion

There was no control series of patients Who survived, but
the gtudy of these 86 deaths gyggests that the cardinal
needs are prompt diagnosis and immediate and effective
treatment. Even g, it appears that in some patients the
infection is so overwhelming that life cannot be saved.
That treatment is curative in a high proportion ©f patients
is shown by an epidemic in Bolton between 1971 and
1974 which has been the gubject of a separate study by the
Medical Services Study Group[10,1 1]; 68 of the 82
patients survived.

The most promising measure to reduce portality ap-
pears to be that of familiarising doctors with the clinical
features of the disease and the disastrous consequences Of
diagnostic failure and therapeutic delay. Rare though
meningococcal infection must be in the practice of any

individual general practitioner, it is the cause of 2 per
cent of all deaths between one and four yea,yg and it killed

65 children under ten in England and Wales in 1978. The
5 elderly patients described in this gypyey reflect the

greater delay 379 (difficulty in diagnosis among older
people and indicate that the incidence may Pe higher in
this group than the 6 ey cent we have found.
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Parents, especially those of low iptelligence 2nd poor
educational gchievement, cannot be expected to recognise
the gravity of their child's illness or to appreciate how
quickly it may progress. Adults who saw much meningo-
coccal infection and meningitis in members of the Ser-
vices during the Second World Wax will recall how swiftly
those afflicted were deprived of coherent thought and
action and could become violent in behaviour. General
practitioners and hospital doctors cannot be blamed for
diagnostic failure in yegpect ©f a relatively uncommon
disease which they have not previously encountered, but
a febrile patient with a purpuric rash or meningeal signs

demands immediate intravenous antibiotic therapy. In 7

patients, 2» erythematous rash was observed before frank
purpura developed, and this or febrile convulsions are not
infrequent early features of the disease.

Transfer of a djagnosed ©r suspected meningococcal
patient from home to hogpital or from one hogpital to
another must not preclude the immediate institution of
appropriate treatment, and whenever gymptoms ©r phys-

ical gigns suggest the possibility ©f meningococcal infec-
tion, to await bacterial confirmation of the diagnosis

before instituting treatment 1s to court almost certain
disaster. If the toll of deaths £from this life-threatening
infection is to be diminished, the only avenue is reduction
of the intervals between the onset of symptoms, diagnosis
and treatment. Table () shows that in 9 patients there
were less than twelve hours between the first symptoms
and death, and in more than half the cases death ensued
within the first 48 hours.

A great deal of concern was expressed by the doctors
involved regarding these deaths from meningococcal in-
fection and the proceedings of three postmortem case
conferences were made available to the Medical Services
Study Group.

Though it is not the purpose of this article to examine
the effectiveness of different treatment regimens, several
of the consultants who kindly participated in this gyurvey
raised the quegtion ©f the use of heparin in patients with
evidence of disseminated intravascular coagulation. A
controlled gtydy Would be difficult, if not impossible, and
in such a desperate situation the use of heparin could
scarcely be criticised.

Our experience of coning is limited to 6 patients. It can
be caused Ly the disease itself but it can also be precipitat-
ed py lumbar puncture and, where the diagnosis
obvious on clinical grounds, immediate treatment is the
clamant need. Some may feel that lumbar puncture 18
better omitted.

The fact that many who die from meningococcal
infection do not Thave meningitis is  well
nisedA,4,7,8], and was a feature of this series.

recog-

The majority ©f the organisms grouped were found to
be N. meningitidis B and this precludes the benefits in this

country ©f vaccine prophylaxis which is at pregent only
effective against groups A and C.
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