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patients with a progressive than those with a remittent onset.
Overall, a late onset of the disease, a short interval between
the first two relapses, and the occurrence of the progressive
phase were all associated with a poor outcome.
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BCG in Britain

Tuberculosis is almost always transmitted by the airborne
route. In Britain today chemotherapy is the most successful
tactic used against this mode of spread, rapidly rendering
patients whose sputum contains Mycobacterium tuberculosis
non-infectious. Chemotherapy may be backed by chemo-
prophylaxis in those infected (tuberculin positive without prior
BCG vaccination) but disease free, thus reducing the numbers
later becoming infectious to others. For specific prophylaxis
vaccination with BCG is offered to certain groups of people
who have not been infected naturally. These groups include
contacts of active cases, 10-13-year-old schoolchildren, and
those at high risk of infection such as some hospital personnel.
Is this use of BCG reasonable?
The effectiveness of BCG vaccination in British school-

children is not in doubt. In the controlled trial organised by
the Medical Research Council in 1950-2 vaccination led to a
77% reduction in the incidence of tuberculosis over a 20-year
period, though 10-15 years after vaccinationprotection dropped
to 59% and after this no valid comparison could be made
because of the low incidence of disease in both test and control
groups.' Neither miliary tuberculosis nor tuberculous menin-
gitis was seen in the test group whereas 10 cases occurred in
the controls, and all other forms of tuberculous disease were
reduced.2 More recent evidence suggests that from 1967 to
1976 the school BCG programme continued to offer more
than 70% protection for at least 10 years.3 Neither study tried
to assess how race or place of birth may modify this protection
and, in view of the variation in protection-from zero to 80%
-in BCG trials worldwide no extrapolations should be made.

Extensive experience has shown that BCG vaccination is
one of the safest vaccinations,4 though complications at the
site of injection include prolonged ulceration and subcutaneous
abscess, and the draining lymph nodes occasionally suppurate.
These complications occur more frequently in neonates and

infants and are related to the dose and possibly to the strain
used. Disseminated infection is rare.
The estimated total cost of a -vaccination in the school

programme at June 1975 prices was 99p.5 This is not expensive,
but even with favourable assumptions calculations showed that
by the early 1980s the school programme would be four times
more expensive than stopping vaccination and treating the
resulting cases of tuberculosis. The difference in costs will
increase further if recent advice about reducing the length of
hospital stay is widely followed.6 Moreover, a consequence of
BCG administration is tuberculin sensitivity for a variable
period, and this devalues the later use of tuberculin testing
both as an aid to individual diagnosis and as an epidemiological
tool. It would also preclude the use of chemoprophylaxis on a
scale as wide as that recommended in the United States.7
Thus BCG vaccination is safe, protective, and cheap, though

the school programme does not pay its way financially. Who
then should receive it? On the unproved assumption that the
effectiveness ofBCG in British schoolchildren will be mirrored
in the general population, vaccination might reasonably
continue to be offered to tuberculin-negative people in high-
risk groups, including contacts and hospital and laboratory
workers. We have long appreciated that the school programme
has a limited lifespan in view of the decreasing incidence of
tuberculosis, although pockets of relatively higher incidence
remain. There were 6810 notifications of respiratory tubercu-
losis in England and Wales in 1979, a further decrease of
3.6%.8 For each 100 000 BCG vaccinations given in the
programme during 1979, an estimated 44 cases of notified
tuberculosis will be prevented over the next 15 years.3 This is
not the cheapest way of managing tuberculosis, but how can
we price the value of a prevented case? Emotional decisions
are inevitable, but the school programme could reasonably be
stopped in areas of the country where the likelihood of contact
with the disease is minimal.
As a report of an outbreak of tuberculosis in the West

Midlands in 1979 shows, the use of the tuberculin test in
children who have not yet received BCG vaccination com-
bined with intensive contact tracing can define and help
control an outbreak.9 Discussion of the role of BCG vaccina-
tion should not be allowed to detract from the emphasis
placed on the diagnosis of patients with symptoms, the search
for infected individuals without symptoms, and the effective
treatment of both.
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