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Case fatality rates for meningococcal disease in an
English population, 1963-98: database study
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Meningococcal septicaemia and meningitis are common causes of death in children and young adults. In
fatal cases, the time from onset to death is often short.
We analysed case fatality rates for meningococcal
disease between 1963 and 1998 to determine whether
they have decreased.

Methods and results
We used data on meningococcal disease from the
Oxford record linkage study database, which includes
anonymised statistical abstracts of records of admission to hospital and death certificates in a defined
population of 0.35 million people from 1963, 0.9 million from 1966, 1.9 million from 1974, and 2.5 million
from 1987 to 1998. We calculated incidence of menin-

gococcal disease and case fatality rates and assessed
the significance of trends over time with logistic
regression.
From 1963 to 1998, 1223 people had a record of
admission to hospital for meningococcal meningitis or
meningococcal septicaemia and 25 for other
diagnoses—mainly meningitis or septicaemia without
specification of an organism and a death certificate
that specified meningococcal disease. The median age
of these 1248 was 6 years; 255 (20%) were < 1 year old,
422 (34%) were 1-9 years old, 279 (22%) were 10-19
years old, 290 (23%) were ≥ 20 years old, and the ages
of two were unknown; 116 died within 30 days and five
more within 365 days of admission.
Analysis of the database showed that a further 25
people had died from meningococcal disease. Fifteen

Cases of meningococcal disease* from the Oxford record linkage study database, number of deaths within 30 days and case fatality
rate per 100 000, 1963-98
Cases admitted to hospital
Time period

596

No of
deaths

All cases

Case fatality rate
(95% CI)

No of
cases

Incidence per 100 000
population (95% CI)

No of
deaths†

Case fatality rate
(95% CI)

1963-8

41

5

12.2 (2.2 to 22.2)

42

1.23 (0.86 to 1.60)

6

1969-73

72

6

8.3 (1.9 to 14.7)

74

1.72 (1.33 to 2.11)

8

10.8 (3.7 to 17.9)

1974-8

108

12

11.1 (5.2 to 17.0)

111

1.24 (1.01 to 1.47)

15

13.5 (7.2 to 19.9)

14.3 (3.7 to 24.9)

1979-83

113

11

9.7 (4.3 to 15.2)

113

1.09 (0.89 to 1.29)

11

9.7 (4.3 to 15.2)

1984-8

147

16

10.9 (5.8 to 15.9)

152

1.33 (1.12 to 1.54)

21

13.8 (8.3 to 19.3)

1989-93

303

25

8.3 (5.2 to 11.3)

308

2.40 (2.13 to 2.67)

30

9.7 (6.4 to 13.1)

1994-8

464

41

8.8 (6.3 to 11.4)

473

3.55 (3.23 to 3.87)

50

10.6 (7.8 to 13.3)

1963-98

1248

116

9.3 (7.7 to 10.9)

1273

1.97 (1.86 to 2.07)

141

11.1 (9.4 to 12.8)

P value for trend‡

Tables for specific
age groups are on
bmj.com

No of
cases

0.31

<0.001

0.28

*International Classification of Diseases, 9th revision, code 036 and 10th revision code A39.
†Includes 25 people who died outside hospital or who had no record of hospital admission.
‡P values refer to the change in annual rates 1963-98 from logistic regression modelling. Visual inspection of the annual incidence and further modelling showed
little change in incidence during 1963-88 (P=0.10) and a significant increase during 1989-98 (P<0.001).
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Our study has several limitations. Answering questions about a sensitive topic on the telephone can be
difficult, a questionnaire with a fixed choice of answers
prevented doctors from qualifying or justifying their
responses, and we lacked detailed information about
doctors who did not respond.
Previous studies found similar patterns, but the
French counterparts to Italian general practitioners
and US oncologists were more in favour of legalising
euthanasia.3 4 Our findings contradict the argument
that opinions on euthanasia are related to cultural differences in English speaking countries; comparative
studies are needed.2 In France, the support shown for
euthanasia may be due to a lack of professional knowledge on palliative care.5 Improving such knowledge
would improve end of life care and may also clarify the
debate over euthanasia.
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Comment
Case fatality rates for meningococcal disease in the
Oxford region have not fallen since the late 1960s.
Others have also reported no recent reduction in case
fatality rates in population based studies,1–3 although
recent declines in a specialist paediatric unit have been
described.4 In our study, a relatively high percentage of
people who died outside hospital, or on arrival, were
adults and perhaps had been less closely observed than
children in their illness outside hospital. Our case fatality rate of 11% is the same as that found in a study
based on multiple source case ascertainment and case

note review in an adjacent health region in 1969-74.4
In that study, 22% of all deaths, compared to 17% in
this study, occurred without admission to hospital or in
people who were dead on arrival.5
The time from onset to death is usually rapid. This,
and the fact that death rates have not declined, emphasises the need for vigilance in making the diagnosis
and the importance of prevention through immunisation and, when appropriate, chemoprophylaxis for
contacts.
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Prophylaxis for venous thromboembolism during
treatment for cancer: questionnaire survey
C C Kirwan, E Nath, G J Byrne, C N McCollum

Venous thromboembolism is common in patients with
cancer and is often the cause of death.1 Patients receiving treatment for cancer are at even greater risk of
thromboembolism. Thromboembolism occurs in 5%
of patients receiving chemotherapy for early breast
carcinoma,2 and up to 17.6% of patients receiving
chemotherapy for metastatic breast disease are
affected.3 Patients with node-negative breast cancer
taking tamoxifen were six times more likely to develop
venous thromboembolism.4
Adjuvant use of tamoxifen carries a relative risk of
1.22 compared with no treatment. Combining
methods of treatment further increases the risk of
thromboembolism. Chemotherapy with tamoxifen
increases risk by 3.5 times compared with chemotherapy alone,5 and preoperative radiotherapy for rectal carcinoma doubles the postoperative risk of venous
thrombosis.5 Low doses (1 mg) of warfarin throughout
chemotherapy for metastatic breast cancer are
associated with a relative risk reduction of 85% with no
increase in serious bleeding complications.1
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Participants, methods, and results
We sent a postal questionnaire to all oncologists
in northern England, identified by internet search
and in the Medical Directory 2002. We used a scoring
system to establish specialty, main type of cancer
treated, main method of treatment (chemotherapy,
hormone therapy, or radiotherapy), and current
prophylaxis practice and estimate of risk of venous
thrombembolism.
Of the 123 responses to the 166 questionnaires we
sent, 106 (64%) were acceptably completed. Half the
oncologists (56) specialised in clinical oncology, 31 in
medical oncology, seven in surgery, five in gynaecological oncology, five in paediatrics, one in urology, and
one in radiology. We have no information about the
specialties of oncologists who did not respond. The
most common treatment was chemotherapy, used by
41 (39%) oncologists; 10 (9%) used hormone therapy
and 44 (42%) used radiotherapy. The oncologists
treated many types of tumour.
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died in a hospital in the region but had no record of
admission; they had probably been brought in dead or
died soon after arrival at hospital without a formal
admission. Ten had died at residential addresses. The
median age of the 25 was 16 years, and 11 (44%) were
aged at least 20 years. Of all 146 people who died, 25
(17%) died without admission to hospital, 41 (28%)
died on the day of admission, and 40 (27%) died the
day after admission.
Incidence has risen substantially in recent years
(table). Case fatality rates have not significantly
declined over time (P = 0.31 for cases admitted to
hospital, and P = 0.28 for all cases). We found no
significant trends in case fatality rates within individual
age groups (see tables on bmj.com). For those admitted
to hospital, case fatality rates at 30 days were similar in
the teaching hospital (8.9%; 95% confidence interval
5.6% to 12.2%) and non-teaching hospitals (9.4%; 7.6%
to 11.3%), and in males and females.

