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Abstract
Background - The guidelines on control
and prevention of tuberculosis in the
United Kingdom have been reviewed and
updated.
Methods -A subcommittee was appointed
by the Joint Tuberculosis Committee
(JTC). Each member ofthis group drafted
one or more sections ofthe guidelines, and
drafts were made available to all members
ofthe group. In the course ofseveral meet-
ings drafts were altered and incorporated
into a final text. The guidelines were ap-
proved by the full JTC and by the Stand-
ards of Care Committee of the British
Thoracic Society. In revising the guide-
lines the authors took account ofnew pub-
lished evidence and recent concerns about
drug resistance and possible effects ofHIV
on tuberculosis.
Conclusions - (1) All cases of tuberculosis
must be notified. (2) A few patients need
hospital admission. (3) Patients with pos-
itive sputum smears and sensitive or-
ganisms should be considered infectious
until theyhave received two weeks' chemo-
therapy. (4) Treatment of all tuberculosis
patients should be supervised by a re-
spiratory physician employing standard
medication guidelines and monitoring
compliance at least monthly. (5) Health
care workers at risk should be protected
by BCG vaccination and appropriate in-
fection control measures, and evidence of
infectious tuberculosis should be sought
among prospective NHS staff, school
teachers, and others. (6) Prison staff
should be protected. (7) Tuberculosis
should be considered in the elderly in long
stay care with persistent chest symptoms.
(8) Contact tracing should be vigorously
pursued with chemoprophylaxis, BCG
vaccination, or followup where applicable.
(9) Entrants to the UK from high risk
countries (tuberculosis incidence more
than 40/100 000 population per year)
should be screened. (10) BCG vaccination
should be offered where appropriate but
not in subjects with known or suspected

HIV infection. (11) The local organisation
of tuberculosis services should be
strengthened and should include adequate
nursing and support staff. (12) Contracts
between purchasers and providers should
specify management oftuberculosis in line
with this and other JTC guidelines.

(Thorax 1994;49:1193-1200)

In 1990 the Joint Tuberculosis Committee of
the British Thoracic Society issued updated
guidelines for the control and prevention of
tuberculosis.' This revised Code of Practice
takes account of new evidence in relation to
contact tracing" and control of tuberculosis
in NHS hospital staff,7 10 and recent concerns
about the emergence of drug-resistant disease
and possible effects of HIV on tuberculosis.
The relationship between HIV infection and
tuberculosis is here considered only in relation
to protection of NHS staff since other aspects
of this relationship are covered in a recent
report from this committee."

Notification
All forms of tuberculosis are statutorily no-
tifiable (by the doctor making or suspecting
the diagnosis) to the local "proper officer" -

normally the Consultant in Communicable
Disease Control in England and Wales, the
equivalent in Northern Ireland, or the Director
of Public Health/Consultant in Public Health
(CDEH) in Scotland, from whom notification
forms can be obtained. Detailed advice on
notification is available.'2 The purpose of no-
tification is twofold. Firstly, it provides data to
monitor epidemiological trends. Secondly, and
even more importantly, notification triggers
contact tracing procedures. Local studies'314
have recently reported significant under-
notification of tuberculosis, including those
cases recognised as most infectious. Failure to
notify may mean failure to screen close con-
tacts. Contacts eligible for chemoprophylaxis
orBCG vaccination, as well as those with active
disease, will then be denied specific inter-
vention. Such circumstances could lead to
an action for medical negligence. Various meas-
ures such as reporting by a pathologist"5 or

bacteriologist have been suggested to help en-
sure full coverage. These steps may need to be

The Joint Tuberculosis Committee is a subcommittee of the
Standards of Care Committee of the British Thoracic Society.
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added in areas/districts where they are not
already an integral part of the local notification
arrangements.

Infectiousness and segregation of
patients with tuberculosis
Patients with smear positive pulmonary disease
- that is, with sufficient tubercle bacilli to be
seen on direct sputum examination - should
be regarded as infectious; those with smear
negative (three sputum samples) or non-pul-
monary disease need not. Patients whose bron-
chial washings are smear positive should not
be regarded as infectious unless their sputum
is also smear positive or becomes so after bron-
choscopy. Patients with smear positive disease
and fully sensitive organisms become non-in-
fectious after two weeks oftreatment with drugs
including rifampicin and isoniazid and remain
so if regular, adequate chemotherapy is con-
tinued, even though bacilli might still be seen

hest ~~~~~~~~~~Informanid
chesti No action Give BCG advise

clinic)(see text)

Figure 1 Protection ofNHS staff. guidelines for Occupational Health Services. *Some
units may prefer to repeat the Heaf test in older persons to detect a boosted reaction and

avoid unnecessary BCG vaccination,

in sputum smears. The bacillary response to
chemotherapy appears to be equally good
in HIV positive and negative tuberculosis
patients.'6 It is not necessary to separate an
infectious person on treatment from other
household members.'718

Control of tuberculosis in hospitals
Most patients with tuberculosis can be treated
at home; a few need hospital admission for
severe illness, adverse effects of chemotherapy,
or social reasons.

Patients with smear positive pulmonary
tuberculosis should be segregated for two weeks
after starting chemotherapy in a single room
vented to the air outside the building and the
door should be kept shut as much as possible.
Ideally this room should be ventilated by
a mechanical extract system, without recir-
culation, to a safe location. Barrier nursing
is unnecessary; staff need not wear gowns and
masks. Even more rigorous measures have been
suggested, particularly for HIV units or for
patients with multiple drug-resistant or-
ganisms.'9 The appropriateness of these ad-
ditional measures will be decided on risk
assessment by individual units treating patients
with HIV, those with multiple drug-resistant
tuberculosis, or both. Marked crockery and
separate washing up facilities are unnecessary,
and no special precautions are needed for bed
linen, books, etc. Sputum specimens should be
transmitted in plastic bags and labelled "Bio-
hazard". Disposal of infected material should
be by incineration. Fumigation of rooms that
have housed patients with tuberculosis is un-
necessary. The person who cleans the room is
not at special risk, nor are other members of
staffwho attend the patient in a routine manner.
Staff undertaking mouth-to-mouth resus-
citation, prolonged care of a high dependency
patient, or repeated chest physiotherapy should
be managed as close contacts (see below). Only
those, including small children, who have al-
ready been in close contact with the patient
before diagnosis should be allowed to visit.

Adults with smear negative or non-pul-
monary disease may be nursed in a general
ward. If a patient in a general ward is diagnosed
as having infectious tuberculosis, particularly
after a delay of several days, other patients in
the ward should have their exposure doc-
umented and their GPs and consultants should
be advised. No other action is required unless
patients are unusually susceptible to infection
or the index case proves to be highly infectious,
in which case appropriate contact examination
should be undertaken (see below).

Babies born to mothers with infectious pul-
monary tuberculosis should receive chemo-
prophylaxis for six weeks and then be
tuberculin tested: if negative, BCG should be
given; if positive, chemoprophylaxis should be
continued. Such babies can be breast fed. Chil-
dren with tuberculosis and their visitors should
be segregated from the rest of the ward until
the visitors have been screened to exclude them

20as the source of infection.
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Heaf test grades

Grade Reaction Appearance

Negative No induration

1 4-6 papules

2 Confluent papules X
form indurated ring .4L.

3 Central filling to . l&
form disc 4

4 Disc>lOmmwith
or without blistering

Protection against tuberculosis in health
care workers
Staff at risk should be protected and measures
taken to detect tuberculosis in new and existing
staffin order to protect their patients (especially
if these are children or immunocompromised
individuals) and colleagues. The recom-
mendations are summarised in fig 1. These
measures update previous guidance from the
Health Departments2'-23 and the British Thor-
acic Society.'

STAFF AT RISK
All staff in regular contact with patients and
laboratory workers handling specimens are at
potential risk of contracting tuberculosis, with
a higher risk in those who have regular contact
with tuberculosis patients or laboratory spe-
cimens infected with tuberculosis. Evidence
from the 1980s suggests that the incidence of
tuberculosis in health care workers is now no
greater than in the general population24 with
the possible exception of mortuary workers.
However, the AIDS epidemic has led to an
increased incidence of tuberculosis in im-
munocompromised patients, and this may put
staff at higher risk of contracting the disease.

Staffprotection begins with pre-employment
screening and on-employment measures. It also
includes the adoption of safe practices for
patient care and methods of detecting possible
tuberculous infection in staff at an early stage.
Pre-employment and on-employment meas-
ures include recording any symptoms of tuber-
culosis, details of previous BCG vaccination
and the presence or absence of a BCG scar, and
tuberculin skin testing and chest radiography
where indicated.
A tuberculin skin test (preferably the Heaf

test, table) is only necessary in new employees
who do not have a definite BCG scar; virtually

all those with a BCG scar have a positive skin
test even after many years.'0 Individuals with
a negative or grade 1 Heaf reaction should
receive BCG vaccination and the site should
be inspected six weeks later. Those without a
satisfactory reaction require a further tuber-
culin test and, if this is negative, a second
vaccination. IfBCG is refused, the risks should
be explained and the refusal recorded.

Recent evidence confirms that strongly pos-
itive tuberculin skin reactions are common in
asymptomatic health care workers and do not
indicate active tuberculosis.79 The requirement
for chest radiography should not be based on
the tuberculin skin reaction alone, but rather
on the presence of symptoms after careful en-
quiry.25 If the chest radiograph is abnormal,
with features that require further investigation,
the individual should be referred to a chest
physician. If the clinical and chest radiographic
examinations reveal no evidence of tuber-
culosis, then subsequent pre-employment man-
agement should follow that for asymptomatic
individuals (fig 1).

In general, asymptomatic individuals with
grade 2, 3, or 4 positive Heaf tests should be
advised that they may have encountered the
tubercle bacillus in the past, do not require
BCG vaccination, and should report any future
suspicious symptoms. However, when such an
individual comes from a country where tuber-
culosis is common (as defined below in the
section on "Screening of immigrants"), chest
radiography should be undertaken.

Routine periodic chest radiography is not
necessary for any group of NHS staff and is
not effective in early detection oftuberculosis.24
It is very uncommon for hospital staffto acquire
tuberculosis from patients.26 Staff concerned
about contact with a case of smear positive
tuberculosis should be reassured and reminded
of the possible symptoms of tuberculosis and
the importance of reporting such symptoms
promptly. Special arrangements may be ad-
visable for mortuary staff, such as annual re-
minders as to the symptoms of tuberculosis
and early notification of sickness absences to
the Occupational Health Department.

MEDICAL AND NURSING STUDENTS, LOCUM
DOCTORS, AGENCY STAFF, AND CONTRACT
ANCILLARY WORKERS
The measures described above apply. Locum
agencies should preferably undertake suitable
pre-employment screening themselves so that
locums can provide evidence of this.

HIV AND PROTECTION OF HEALTH CARE STAFF
AGAINST TUBERCULOSIS
HIV infection is relevant both to staff im-
munisation and to the risk of staff contracting
tuberculosis in their work. It is recommended
in the UK that BCG vaccination should not
be given to any individual known or suspected
to be infected with HIV.27 Screening for HIV
infection before BCG vaccination of new staff
is not appropriate, but routine enquiries should
include questions to determine ifthe individual
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Figure 2 Examination of close contacts ofpulmonaty tuberculosis. Contacts of non-
pulmonary tuberculosis need not usually be examined (see text). Note: children under two
who have not had BCG vaccination and who are close contacts of a smear positive adult
index patient should receive chemoprophylaxis irrespective of tuberculin status (plus BCG
vaccination later if applicable). *Negative test in immunosuppressed subjects does not
exclude tuberculous infection. tAdvise patient of tuberculosis symptoms, inform GP of
contact. tPersons eligible for, but not given, chemoprophylaxis should have a chest
radiograph at three and 12 months.

is at risk of being immunocompromised. Staff
should be encouraged to report HIV infection
to the Occupational Health Department so that
they can receive advice about any modifications
to their work that may be required.28 As they
become immunocompromised, HIV infected
staff are at increased risk of infections con-
tracted at work and they should be offered a
move away from work with a high risk of
infection, such as on wards with numerous
patients with tuberculosis or laboratory work
with known tuberculous material.

Recent reports from the USA have described
a risk to staff of contracting tuberculous in-
fection, including multidrug-resistant strains,

from patients with HIV infection.2930 As well
as checking staff protection on employment,
proper infection control measures are im-
portant. These include isolation of infectious
patients, as previously described, and minimal
staff presence with adequate ventilation during
activities likely to induce coughing such as
inhaling pentamidine, sputum induction, and
bronchoscopy. 9

Tuberculosis in prisons
Tuberculosis is not common in HM prisons.
Even in the era of HIV infection no episodes
of transmission of tuberculosis within prison
have been recorded in the UK."'2 Most pris-
oners (96%) are aged under 50 years."2 They,
and most prison officers, should have been
protected by BCG vaccination. New staff
should be screened as for at-risk health care
workers (fig 1) and offered BCG vaccination
iftuberculin negative. A high index ofsuspicion
for tuberculosis should be maintained in all
prisons with early bacteriological and radio-
logical investigation followed by directly ob-
served chemotherapy supervised by a chest
physician. Smear positive prisoners should be
segregated as for smear positive hospital in-
patients. Notification of cases is essential to
enable contact tracing. Routine radiological
screening of prison populations is unnecessary.

Other groups working with patients or
prisoners
Probation officers, police officers, community
workers, and volunteers who work with patients
and prisoners are not normally at risk. In-
dividuals who are at higher risk deemed to be
similar to health care workers with clinical
contact should be offered similar protection.
Volunteers should not normally be required to
carry out duties that expose them to infectious
cases. Contact with undiagnosed infectious
tuberculosis should be covered by normal con-
tact procedures.

The elderly in long stay care
The elderly in nursing homes are at risk of
endogenous reactivation of tuberculosis as well
as exogenous reinfection." Although outbreaks
of tuberculosis have been reported in nursing
homes in the USA,"1-36 recent evidence suggests
that the risks are much less in the UK.'7 New
admissions to nursing homes should all be
considered candidates for reactivation tuber-
culosis. Any evidence that a patient has had
tuberculosis in the past should be noted on
admission. Residents developing symptoms
suggestive of tuberculosis ("bronchitis" or
"pneumonia" not responding to antibiotics)
should be investigated microbiologically and,
where indicated, radiologically for tuber-
culosis.'8

Schoolteachers and others working with
children
The important consideration in this group is
the detection of active pulmonary tuberculosis
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by medical examination and appropriate in-
vestigation of those about whom there is any
suspicion on the pre-employment health ques-
tionnaire or at any time thereafter.

Contact tracing procedures
Recent studies2 show that up to 10% oftuber-
culosis cases are diagnosed by contact tracing,
that disease occurs in about 1% of all contacts,
and that it is usually found at the first clinic
visit in unvaccinated close contacts of smear
positive disease. The recommended procedures
are shown in fig 2.

PULMONARY DISEASE
Close contacts
People, particularly small children, sharing a
house with someone who is smear positive are
at most risk. Household contacts of someone
who is smear negative run a lower risk but
should be examined in case they prove to be a
source case. Occasionally a contact at work
or in a hospital ward is close enough to be
equivalent to a household contact.

Casual contacts
These include most occupational contacts. If
the index case is smear negative, casual contacts
need not be examined. If the index case is
smear positive, casual contacts need only be
examined if they are unusually susceptible -

for example, young children or immuno-
compromised adults - or if the index case is
thought to be highly infectious as evidenced
by transmission to more than 10% of close
contacts.39

Teacher

No.

Figure 3 Tuberculosis in schools: whom to screen.

NON-PULMONARY DISEASE
The incidence oftuberculosis among close con-
tacts generally reflects the background in-
cidence in the relevant population subgroup.
If the index case is considered to have been
recently infected - for example, a child - contact
tracing may identify a source or secondary cases
and is therefore recommended.

EXAMINATION OF CONTACTS
Investigation of contacts (fig 2) may include
inquiry into BCG vaccination status, Heaf test-
ing, and chest radiography. If the index case is
smear positive, contacts who have not had BCG
vaccination and who have a negative or grade 1
positive Heafreaction should ideally be retested
two months after the last contact to allow time
for tuberculin conversion. If retesting is not
practicable, BCG vaccination should be given
after the first negative Heaf test; chemo-
prophylaxis may also be given in children under
five years of age.

MANAGEMENT
BCG vaccination
Previously unvaccinated children and young
adult contacts who are persistently Heaf test
negative or grade 1 positive are offered BCG
vaccination.

Chemoprophylaxis
Chemoprophylaxis may be given to some con-
tacts with strongly positive Heaf test reactions
but no clinical or radiological evidence oftuber-
culous disease. The risk of developing disease
after infection depends on age, BCG status, and
whether infection is recent. Chemoprophylaxis
should therefore be given to contacts under
the age of 16 years who have not had BCG
vaccination and who have positive Heaf test
reactions (grades 2-4), and to all those in whom
recent tuberculin conversion has been noted
(details of drug regimens for chemoprophylaxis
are given elsewhere40). In addition, children
under two years who are close contacts ofsmear
positive cases and who have not had BCG
vaccination should receive chemoprophylaxis
irrespective of their tuberculin status, followed
by BCG vaccination, where appropriate, at the
completion of chemoprophylaxis.

Follow up
Most disease in contacts is found at initial
examination. Those without findings of disease
on initial screening should be advised to report
suspicious symptoms to their general prac-
titioner who should also be informed of the
history of contact with tuberculosis. Routine
radiographic follow up at three and 12 months
is recommended for asymptomatic contacts
who were eligible for, but did not receive,
chemoprophylaxis, and for those with strongly
positive Heaf tests (grades 3 or 4, or grade 2
with no previous BCG vaccination) after close
contact with smear positive cases. The yield
from radiographic follow up is small and varies
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between districts"; im some areas local audit
may show that it is unnecessary.234'

Tuberculosis in schools
If the index case is a teacher, contact pro-
cedures are required if the sputum is smear
positive or, to be extra safe, culture positive (fig
3). Children with tuberculosis, even if smear
positive, are rarely a source of infection but, if
the index child is smear positive, all children
in the same year should be screened (fig 3).
Child contacts who have not had BCG vac-
cination should ideally have a second tuberculin
test two months after the last contact, especially
in a primary school, but in practice a single
later test may be the better compromise.

In child contacts who have not had BCG
vaccination tuberculin reactors (Heaf grades
2-4) should be referred for clinical examination
and chest radiography and should have chemo-
prophylaxis if there is no evidence of dis-
ease (fig 2). No action is required in child
contacts who have good documentary or scar
evidence of previous BCG vaccination. Tuber-
culin convertors (Heaf 0-1 to 2-4 with min-
imum of two increases in grade) who have
no clinical or chest radiographic evidence of
disease should receive chemoprophylaxis.

Screening of immigrants
The incidence of tuberculosis is high among
many immigrant groups in the UK. In 1988
the crude incidence in indigenous white res-
idents of England per 100 000 population was
4*7, compared with 135 in Indians, 101 in
Pakistani/Bangladeshis, and 29 in Afro-
Caribbeans.42 The incidence is considerably
increased in the first few years after first entry
into the UK,43 and also after subsequent return
visits to countries with a high prevalence of
tuberculosis." Screening of new immigrants is
therefore recommended, not only to detect
active tuberculosis, but also to identify infected
subjects who may require chemoprophylaxis
and uninfected subjects who might benefit from
BCG vaccination.45

GROUPS TO BE SCREENED
All immigrants (or other entrants planning to
stay longer than six months) from Asia, Africa,
South and Central America (including the Car-
ibbean), and other countries where tuberculosis
is common, should be screened. The World
Health Organisation has estimated the in-
cidence of tuberculosis in different countries.46
An incidence of 40 per 100 000 population per
year is suggested as an arbitrary but reasonable
level above which tuberculosis might be con-
sidered "common". In addition, all refugees
should be screened.

PROCEDURES AT PORT OF ENTRY
Most tuberculous disease in immigrants de-
velops after arrival in the UK and is not evident
on admission. Whilst some initial screening
occurs, it is neither comprehensive45 nor very

effective in informing districts.47 It is vital that
information on all new immigrants is passed
to the Consultant in Communicable Disease
Control, or equivalent in the district ofintended
residence, so that comprehensive screening can
be arranged.

PROCEDURES AT IMMIGRANT'S INTENDED
DISTRICT OF RESIDENCE
Health authorities should endeavour to identify
all new immigrants, not only for tuberculosis
screening, but also for other relevant health
promotion and disease prevention measures.
Methods in addition to the current port of
entry forms48 should be used - for example,
through family health service authority records,
applications to register with a general prac-
titioner,45 records of new entrants to local
schools, and informal contacts with local im-
migrant voluntary and statutory agencies.

Screening consists of an interview about
health status including current symptoms, pre-
vious tuberculosis, and previous BCG vac-
cination. Tuberculin testing, preferably by Heaf
testing (table), should be limited to those with-
out a definite BCG scar. Screening and tuber-
culin testing should be carried out in the home
or at a community hospital clinic at the con-
venience of the new immigrant. Consultation
with local immigrant groups about these ar-
rangements is advisable.

Individuals with symptoms suggestive of
tuberculosis, and asymptomatic immigrants
with strongly positive tuberculin tests (Heaf
grades 3 or 4; 2, 3, or 4 in children under 16
years), should be referred to a chest clinic for
clinical and radiographic examination. BCG
vaccination should be offered to tuberculin
negative children and young adults who have
not previously received BCG. Chemo-
prophylaxis should be given to children
under 16 years (Heaf grade 2 or more) and
considered in young adults with grade 3-4 Heaf
positive tests. If chemoprophylaxis is not given,
the patient and general practitioner should be
advised of the need to report suspicious symp-
toms. The same advice should be given to older
adults with strongly positive tuberculin tests.

BCG vaccination
BCG vaccination is recommended by the
Departments of Health27 for the infants and
children, wherever born, of immigrants from
countries with a high prevalence of tuber-
culosis. Neonates and infants up to the age of
three months who have had no known contact
with tuberculosis may be offered BCG vac-
cination without prior tuberculin testing. Older
infants and children should undergo tuberculin
testing before BCG vaccination. School entry
is an opportunity to offer BCG vaccination to
children in this group who have previously been
missed.
The Health Departments recommend that

BCG vaccination should be routinely offered
in schools to all children aged 10-14 years.27 It
was thought at one time that the schools' BCG
programme might be stopped at the end of the
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1980s49 but, because of the rise in tuberculosis
notifications since 1987 and uncertainty about
the degree of interaction between tuberculosis
and HIV infection in the UK, the schools'
programme should continue and its future
will be reviewed in 1995 when detailed
epidemiological information from the 1993
national notification surveys is available.
Whatever the ultimate decision on the schools'
programme, BCG vaccination of certain high
risk groups will continue to be advised - that
is, health care workers at risk, young tuberculin
negative contacts, tuberculin negative im-
migrants from countries where tuberculosis is
common, and infants in high prevalence ethnic
groups.
Neonatal BCG vaccination is effective505'

and can be given by intradermal injection or
by the percutaneous method27 recently ap-
proved for neonates and infants.

Because of the risk of generalised BCG in-
fection, BCG vaccination should not be given
to individuals known to be HIV positive in the
UK." When HIV infection is suspected in
infants or in tuberculin negative contacts of
tuberculosis, HIV testing should be undertaken
and BCG vaccination only given in those con-
firmed to be HIV negative.

In the schools' BCG programme tuberculin
testing is not necessary in those with a definite
BCG scar. In children who are tested, those
with Heaf grades 0-1 should be vaccinated, no
action is required for those with Heafgrade 2,52
and those with Heaf grades 3 and 4 should
be referred for clinical and radiographic
examination. If these are normal, chemo-
prophylaxis is recommended for those with a
history of contact with infectious tuberculosis
or residence in a high prevalence area within
the preceding two years, and should be con-
sidered for others in high risk groups.

Treatment and compliance
The Joint Tuberculosis Committee published
detailed guidelines on the chemotherapy and
management of tuberculosis in 1990.40 A num-
ber of studies53-55 have clearly shown that, when
treatment is not supervised by respiratory phys-
icians, prescription errors and excessive or in-
adequate treatment occur in an appreciable
proportion of patients. It is therefore re-
commended that all adult respiratory tuber-
culosis should be supervised by the respiratory
service, and that chemotherapy of all forms of
non-respiratory tuberculosis should, at the very
least, be supervised in conjunction with a re-
spiratory physician. The management of chil-
dren should be shared by a paediatrician and
the respiratory service.
Poor compliance is the main cause of re-

lapse.56 Follow up in national surveys has shown
inadequate compliance in up to 10% of
patients.57 Those patients felt likely to be non-
compliant, or those shown to be so, should be
treated with a fully supervised twice or three
times weekly regimen,40 either in hospital or
in the community, depending on individual
circumstances. The role of tuberculosis health

visitors and clinic nurses in monitoring com-
pliance is vital. All patients on treatment or
chemoprophylaxis should have compliance
checked at least monthly throughout treatment,
with monitoring by pill counts, prescription
checks, and random urine tests for rifampicin as
appropriate. Tuberculosis health visitor/nurse
staffing levels must be sufficient for this mon-
itoring, together with contact tracing and new
immigrant screening.-

Drug resistance
A recent analysis of trends in drug resistance
over the past 10 years59 and serial notification
surveys42 show no rise in initial drug resistance
in England and Wales. The rate of initial
resistance to isoniazid remains low,42 whilst
resistance rates to the other first line drugs -
rifampicin, pyrazinamide and ethambutol - are
very much lower still.59 Resistance to strep-
tomycin is more common,4243 but this is not
important in the UK where streptomycin is not
a first line drug. Unlike the situation in the
USA,60 multiple drug resistance is uncommon
in the UK.59 To ensure that overall drug re-
sistance rates remain low, recognised treatment
guidelines should be followed.40 These guide-
lines also give detailed advice on the man-
agement ofpatients with drug-resistant disease,
who should be treated by respiratory physicians
experienced in such cases and in liaison with
the microbiological services.

Organisation of tuberculosis services
The responsibility for the screening of contacts
rests, in Scotland, with the Director of Public
Health/Consultant in Public Health (CDEH)
and, in England and Wales, with the local
Consultant in Communicable Disease Control,
but there must be close involvement with the
local respiratory services. There should be an
agreed integrated policy which covers ar-
rangements for contact tracing, follow up and
compliance testing of patients, new immigrant
screening, and contingency plans in the event
of an outbreak. Each policy should identify a
consultant, preferably a respiratory physician,
to whom staffconcerned should be accountable
for clinical matters. Such policies require ade-
quate levels of support from clerical staff and
trained tuberculosis health visitors/nurses. The
Joint Tuberculosis Committee has recom-
mended that the minimum level is one full
time equivalent health visitor/nurse for every
50 notifications per annum, with full clerical
support.58
The statutory responsibility for the pro-

tection of NHS employees rests with trust
boards or district health authorities (health
boards in Scotland), and should be discharged
through their occupational health services.

Purchasers and providers should agree con-
tracts for the control and treatment of tuber-
culosis in accordance with this Code ofPractice
and the recommendations on chemotherapy
and management of cases.40

1199



10oint Tuberculosis Committee of the British Thoracic Society

1 Joint Tuberculosis Committee. Control and prevention of
tuberculosis in Britain: an updated code of practice. BMJ
1990;300:995-9.

2 Hussain SF, Watura R, Cashman B, Campbell IA, Evans
MR. Tuberculosis contact tracing - are the British Thor-
acic Society Guidelines still appropriate? Thorax 1992;47:
984-5.

3 Esmonde TFG, Petheram IS. Audit of TB contact tracing
procedures in South Gwent. Respir Med 1991;85:421-4.

4 Teale C, Cundall DB, Pearson SB. Time of development
of tuberculosis in contacts. Respir Med 1991;85:475-7.

5 Ormerod LP. Tuberculosis contact tracing: Blackburn
1982-90. Respir Med 1993;87:127-31.

6 Kumar S, Innes JA, Skinner C. Yield from tuberculosis
contact tracing in Birmingham. Thorax 1992;47:875.

7 Chaturvedi N, Cockcroft A. Tuberculosis screening among
health service employees: who needs chest X-rays? Y Soc
Occup Med 1992;42:179-82.

8 Burge A, Kumar S, Skinner C. Control of tuberculosis in
NHS staff: West Midlands 1990-92. Thorax 1993;48:463.

9 Madan I. Pre-employment chest X-rays for health service
staff: who needs them? BMY 1993;306:1041-2.

10 Cockcroft A, Chapman S, Insall C, Soper P, Kennard Y,
Hollis C. Tuberculin reactivity in new employees in a
London Health district. Thorax 1988;43:834.

11 Subcommittee of the Joint Tuberculosis Committee. Guide-
lines on the management of tuberculosis and HIV infection
in the United Kingdom. BMJ 1992;304:1231-3.

12 Joint Tuberculosis Committee. Notification of tuberculosis:
a code of practice for England and Wales. BMJ 1982;284:
1454-6.

13 Sheldon CD, King K, Cock H, Wilkinson P, Barnes NC.
Notification of tuberculosis; how many cases are not
reported? Thorax 1992;47:1015-8.

14 Hickman M, Ellam T, Hargreaves S, Gazzard B, Porter J.
Managing TB and HIV infection. BMJ 1992;304:1567-8.

15 Bradley BL, Kerr KM, Leitch AG, Lamb D. Notification
of tuberculosis; can the pathologist help? BMJ 1988;297:
595.

16 Brindle RJ, Nunn PP, Githui W, Allen BW, Gathua S,
Waiyaki P. Quantitative bacillary response to treatment in
HIV-associated pulmonary tuberculosis. Am Rev Respir
Dis 1993;147:958-61.

17 Rouillon A, Perdrizet S, Parros R. Transmission of tubercle
bacilli: the effects of chemotherapy. Tubercle 1976;57:
275-99.

18 Riley RL, Moodie AS. Infectivity of patients with tuber-
culosis in inner city homes. Am Rev Respir Dis 1974;llO:
810-2.

19 American Thoracic Society. Control of tuberculosis in the
United States. Am Rev Respir Dis 1992;146:1623-33.

20 George RH, Gully PR, Gill ON, Innes JA, Bakhshi SS,
Connolly M. An outbreak of tuberculosis in a children's
hospital. Y Hosp Infect 1986;8:129-42.

21 Department of Health and Social Security. Health service
management: control of tuberculosis in NHS employees. Lon-
don: DHSS, 1978 (HC(78)3).

22 Scottish Home and Health Department. Control of tuber-
culosis in NHS staff in Scotland: routine chest x-ray screening.
Edinburgh: SHDD, 1985 (DS(85)55).

23 Scottish Home and Health Department. Control of tuber-
culosis in NHS staff in Scodand. Edinburgh: SHAD, 1988
(DGM(88)49).

24 Lunn JA, Mayho V. Incidence of pulmonary tuberculosis
by occupation ofhospital employees in the National Health
Service in England and Wales 1980-84. J Soc Occup Med
1989;39:30-2.

25 Cockcroft A. Pre-employment chest radiography and NHS
staff. BMJ 1993;306:1286.

26 Capewell S, Leaker AR, Leitch AG. Tuberculosis in NHS
staff: is it a problem? Thorax 1986;41:708.

27 Departments of Health, Joint Committee on Vaccination
and Immunisation. Immunisation against infectious diseases.
London: HMSO, 1992.

28 Department of Health. AIDS-HIVinfected health care workers
- guidance on the management of infected health care workers.
Department of Health, 1993.

29 Centers for Disease Control. Nosocomial transmission of
multidrug-resistant tuberculosis in health-care workers
and HIV-infected patients in an urban hospital - Florida.
MMWR 1990;39:718-22.

30 Centers for Disease Control. Probable transmission ofmulti-
drug-resistant tuberculosis in a correctional facility -

California. MMWR 1993;42:48-51.
31 Darbyshire JH. Tuberculosis in prisons. Possible links with

HIV infection. BMY 1989;299:874.

32 The first report of the Director of Health Care of Prisoners. HM
Prison Service, 1993.

33 Leading article. Tuberculosis in old age. Tubercle 1983;64:
69-71.

34 Stead WW. Tuberculosis among elderly persons: an out-
break in anursing home. Ann InternMed 1981;94:606-10.

35 Welty C, Burstin S, Muspratt S, Tager IB. Epidemiology
of tuberculosis in achronic care population. Am Rev Respir
Dis 1985;132:133-6.

36 Stead WW, Lofgren JP, Warren E, Thomas C. Tuberculosis
as an endemic and nosocomial infection among the elderly
in nursing homes. N Engl_J Med 1985;312:1483-7.

37 Nisar M, Williams CSD, Ashby D, Davies PDO. Tuberculin
testing in residential homes for the elderly. Thorax 1993;
48:1257-60.

38 Stead WW, Dutt AK. Tuberculosis in elderly persons. Ann
Rev Med 1991;42:267-76.

39 Veen J. Microepidemics of tuberculosis: the stone-in-the
pond principle. Tubercle Lung Dis 1992;73:73-6.

40 Subcommittee of the Joint Tuberculosis Committee.
Chemotherapy and management of tuberculosis in the
United Kingdom; recommendations of the Joint Tuber-
culosis Committee of the British Thoracic Society. Thorax
1990;45:403-8.

41 Leitch AG. Rationalising tuberculosis contact tracing in low
prevalence areas. Respir Med 1992;86:371-3.

42 Medical Research Council Cardiothoracic Epidemiology
Group. National survey of notifications of tuberculosis in
England and Wales in 1988. Thorax 1992;47:770-5.

43 Medical Research Council Tuberculosis and Chest Diseases
Unit. National survey of notifications of tuberculosis in
England and Wales in 1983. BMJ 1985;291:658-61.

44 McCarthy OR. Asian immigrant tuberculosis - the effect of
visiting Asia. BrJ' Dis Chest 1984;78:248-53.

45 Ormerod LP. Tuberculosis screening and prevention in new
immigrants 1983-88. Respir Med 1990;84:269-71.

46 World Health Organisation. Tuberculosis notification update -

July 1992. World Health Organisation, 1992.
47 Hutchison DCS, Higgon M. Screening of immigrants for

tuberculosis at airports. Is this of value? Thorax 1991;46:
778.

48 Hardie RM, Watson JM. Screening migrants at risk of
tuberculosis. BMJ 1993;307:1539-40.

49 Sutherland I, Springett VH. The effects of the scheme for
BCG vaccination of schoolchildren in England and Wales
and the consequences of discontinuing the scheme at
various dates. Jf Epidemiol Community Health 1989;43:
15-24.

50 Rodrigues LC, Gill ON, Smith PG. BCG vaccination in
the first year oflife protects children ofIndian subcontinent
ethnic origin against tuberculosis in England. _J Epidemiol
Community Health 199 1;45:78-80.

51 Packe GE, Innes JA. Protective effect of BCG vaccination
in infant Asians: a case control study. Arch Dis Child 1988;
63:277-81.

52 Outbreak forum IV. High prevalence of tuberculin sens-

itivity. Communicable Disease Report 1992;1:R67-9.
53 Wardman AG, Williams SE, Curzon PDG, Page RL, Cooke

NJ. Tuberculosis: who should prescribe? BMJ 1982;284:
569-71.

54 Monie RDH, Hunter AM, Rocchiccioli K, White J,
Campbell IA, Kilpatrick GS. Management of extra-pul-
monary tuberculosis in south and west Wales (1976-8).
BMJ 1982; 284:571-3.

55 Monie RDG, Hunter AM, Rocchiccioli K, White J,
Campbell IA, Kilpatrick GS. Management of extra-pul-
monary tuberculosis (excluding miliary and meningeal) in
south and west Wales (1976-8). BM3 1982;285:415-8.

56 Ormerod LP, Prescott RJ. Inter-relationships between re-

lapse, regimen and compliance. Respir Med 1991;85:
23942.

57 Medical Research Council Tuberculosis and Chest Diseases
Unit. Treatment of pulmonary tuberculosis in patients
notified in England and Wales in 1978-9: chemotherapy
and hospital admission. Thorax 1985;40: 113-20.

58 Joint Tuberculosis Committee. Nursing services for tuber-
culosis. London: British Thoracic Society, 1988 (News-
letter No. 3).

59 Warburton ARE, Jenkins PA, Waight PA, Watson JM. Drug
resistance in initial isolates ofMycobacterium tuberculosis
in England and Wales, 1982-199 1. Communicable Disease
Report 1993;3:R175-9.

60 Frieden TR, Sterling T, Pablos-Mendez A, Kilburn JO,
Cauthen G, Dooley SW. The emergence of drug resistant
tuberculosis in New York City. N Engl J Med 1993;328:
521-6.

1200


