
infected with HIV or not. Mortality in these outbreaks has
been high, and measures to control tuberculosis are therefore
being urgently reviewed in the United States. In the Medical
Research Council's surveys of notifications of tuberculosis in
England and Wales in 1978-9,1983, and 1988,95% ormore of
initial isolates of M tuberculosis from respiratory specimens
from previously untreated patients were fully sensitive to
isoniazid, rifampicin, ethambutol, and streptomycin."2 1 22 In
the 1988 survey resistance to isoniazid was present in only 1%
of specimens from white patients and in 3%/o of those from
people of Indian subcontinent origin. In only seven patients
(08%) were strains isolated that were resistant to more than
one drug; none was resistant to both isoniazid and rifampicin.
The Mycobacterium Reference Unit of the Public Health

Laboratory Service reports a small increase in strains resistant
to isoniazid in 1991 (unpublished data), but it is too early to
assess the importance of this increase. Although a small
number of multiresistant strains have been received by
the Mycobacterium Reference Unit from various parts of
England and Wales, none has been formally reported in
association with HIV infection and no outbreaks are known to
have occurred. The experience in the United States, and
particularly in New York, makes it essential that vigilance for
such cases should be maintained and procedures to control
infection reviewed.23
Though undemotification of tuberculosis in Britain is well

recognised, its extent is unknown. Some 27% of cases were
not notified in a recently published study of over 600 cases in
east London; in another inner London district 18% of 438
cases were not notified.2425 Little information is available
for other parts of England and Wales. In a Scottish study in
1981-4, 400/o of 69 histopathologically confirmed cases of
tuberculosis were not notified.26 The scope for improvement
is therefore considerable. The appointment of a new cadre of
consultants responsible for communicable disease control
may have increased the proportion of cases notified, but there
is no way of knowing this.
A further national survey of notifications of tuberculosis is

being conducted in England and Wales this year,27 with a
parallel study planned for Scotland. This will estimate
notification rates in different ethnic groups, assess trends
over time, and obtain information about clinical features
and treatment. A new feature of this survey is that the
prevalence of HIV infection will be estimated in all adults
aged 16 to 54 notified with tuberculosis during the year,
using the well established unlinked anonymous HIV testing
methodology.28 Information from this year's survey will help
clinicians in their approach to investigating and managing
suspected tuberculosis. It will also assist in the planning of
future measures to control tuberculosis, including BCG
immunisation policy (see editorial below).29

Different factors seem to be responsible for the recent
changes in notifications of tuberculosis worldwide. These
changes may have relevance to Britain, and we must maintain
vigilance. Notification of all cases of tuberculosis remains
essential not only for local control but also to strengthen our
understanding of the occurrence of the disease through
epidemiological surveillance.

JOHN M WATSON
Consultant Epidemiologist,
PHLS Communicable Disease Surveillance Centre,
London NW9 5EQ
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BCG vaccination against tuberculosis: international perspectives

Vaccinate the newborn in developing countries and those at risk in developed countries

The risk of tuberculosis in young white adults in England and
Wales has fallen greatly over the past 20 years, and as a result
the discontinuation of BCG vaccination at the age of 13 has
been proposed.' A national survey of notifications of tuber-
culosis in England and Wales is to be conducted this year
before any decisions are made, but in the meantime
controversy continues over the shape of the BCG programme
in the United Kingdom. At least in the United Kingdom the

evidence of the vaccine's efficacy is strong. In developing
countries, where evidence on efficacy is less clear cut, a
different controversy exists over whether BCG vaccination
programmes are useful at all.

In England and Wales in 1969, 460 vaccinations were
needed to prevent one notification of tuberculosis whereas in
1989, 3600 were needed. A decision to discontinue vacci-
nation for 13 year olds will depend on anticipating a contin-
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uing decline in notification rates in young adults. Total
notification rates in England and Wales declined until 1987,
but since then there has been a small increase both in the
United Kingdom and in several other European countries.
The reasons for the increase are uncertain but may be related
to immigration, unemployment, homelessness, and HIV
infection. All these factors will be investigated in the national
survey of notifications.

In Britain the evidence that BCG protects against tuber-
culosis is conclusive.2-4 A large randomised controlled trial of
BCG in 14 year olds started in 1950 showed protective efficacy
averaging 77°/O over 20 years of follow up.2 Since 1953
schoolchildren have routinely received BCG at the age of
about 13, and retrospective cohort analyses in 1973, 1978, and
1983 showed an efficacy of about 75°/0 throughout the period.3
Vaccination of Asian children born in England, evaluated in
two case-control studies, also showed substantial protection
in this high risk group.56
The high and consistent efficacy of BCG vaccination in

Britain contrasts with the disparate results reported from
other parts of the world. Randomised controlled trials in Haiti
and two from the United States showed high efficacy, but
three other studies in the United States, two in south India,
and one in Puerto Rico showed little or no protection.7 The
explanations for these apparently widely differing findings
include differences in the vaccines' potency; vaccination
techniques; and the age, genetics, and nutrition of the
participants.

In some tropical developing countries infection by environ-
mental non-tuberculous mycobacteria may protect against
tuberculosis and may therefore reduce or abolish the demon-
strable efficacy of BCG vaccination. Communities may differ
in the relative proportion of tuberculous disease due to
endogenous reactivation and exogenous reinfection, and BCG
may give better protection against reactivation than against
reinfection. But no single explanation seems adequate to
explain all the differences, and several mechanisms are
probably responsible.7-9
The widespread use of BCG in developing countries came

under challenge after a large, detailed, and prestigious study
conducted in Chingleput, south India, produced negative
results.'0 The World Health Organisation reviewed this trial
in 1980 and concluded that while the results were valid they
might not apply in other countries because of the unprece-
dented behaviour of tuberculosis in the trial area. Also the
trial was not designed to establish the efficacy of BCG
vaccination in newborn or older children,9 " and the WHO
recommended that countries with a high prevalence of
tuberculosis should continue and expand programmes for
BCG vaccination of newborn and young children. It recog-
nised the urgent need to evaluate the programme in develop-
ing countries.

Case finding and chemotherapy
Case finding and chemotherapy are the most effective

methods of controlling tuberculosis. In developing countries
young children usually acquire tuberculous infection in the
home before the disease is diagnosed in the index case,
sometimes resulting in disseminated and meningeal disease,
which is still often fatal in young children. Only the effective
vaccination of infants is likely to reduce this risk. Factors that
have been suggested to explain the reduced efficacy of BCG,
including infection by environmental mycobacteria and a
predominance of disease due to exogenous reinfection, are
less likely to apply to young children.

In developing countries randomised controlled trials of the
efficacy of BCG are inappropriate because of their high cost

and long duration. Case-control, contact, and cohort studies
are cheaper, quicker, and more realistic, measuring the
efficacy of vaccination given routinely by community health
services (P G Smith, paper presented at 26th world congress
of the International Union Against Tuberculosis, Tokyo,
1986).

Studies using these methods to examine vaccination of the
newborn and children up to the age of 6 years in Togo,"2
South Africa,'3 Thailand,'4 Korea," and Argentina7 have
shown efficacies of 53-74%. Studies in Indonesia (J Putrali
et al, paper presented at eastern region tuberculosis con-
ference of the International Union Against Tuberculosis,
Jakarta, 1983) and Burma'6 showed low overall protection but
good protection against meningeal and disseminated disease.
In six studies in which meningitis was separately evaluated the
protective efficacy was 52-100%/7 (P G Smith, 26th world
congress of the International Union Against Tuberculosis). In
six other studies that included older children and adults
efficacy varied widely, mirroring the disparate results of
controlled trials7 18 (P G Smith, 26th world congress of the
International Union Against Tuberculosis).
The reasons for this variation need elucidation. Inter-

national agencies should cooperate with developing countries
to help them apply new epidemiological and immunological
techniques to investigate the vaccines and the host reaction in
both tuberculosis and leprosy; vaccines and their applicability
to different populations could then be improved.

In the meantime we can conclude that BCG vaccination of
the newborn usually protects against serious forms of tuber-
culosis, is safe and cheap, and should be used in developing
countries where tuberculosis is most prevalent. In Britain and
in other developed countries with a low prevalence of
tuberculosis BCG should be given to high risk groups,
including immigrants and their newborns and contacts of
patients with tuberculosis. Vaccination of hospital staff and
others at higher risk of being exposed to tuberculosis may also
become increasingly important in view of the epidemics of
multidrug resistant tubercle bacilli occurring in patients with
HIV infection in the United States. 19

K M CITRON
Consulting Physician,
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London SW3 6NP
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