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Increases in the incidence of tuberculosis attributed to
the HIV epidemic have been reported from the United
States and several countries in Africa. 1-3 These increases
have occurred particularly in groups who are at high
risk of both infections. There is evidence from the
United States that the disease is often due to reactivation
of latent infection, and it has been estimated that up to
30% ofpeople with previous tuberculous infection may
develop clinical tuberculosis if they become infected
with HIV.4 A slight increase in the number of notifi-
cations of tuberculosis in England and Wales has
recently been observed, but there is no evidence that
this is related to HIV.s Tuberculosis often develops
before other HIV related disease and is more often
extrapulmonary than in the HIV negative patients,
commonly affecting lymph nodes or being disseminated.
Pulmonary lesions may be less often cavitated, but
those patients with bacteriologically positive disease
may be as infectious as HIV negative patients.6 Indeed,
an important aspect of tuberculosis in people with HIV
is that it is one of the few respiratory diseases that can
be infectious to both HIV negative and HIV positive
contacts. Furthermore, those positive for HIV are
likely to be at increased risk of becoming infected and
of developing tuberculosis, particularly if they are
severely immunosuppressed.6 7
The development of cutaneous anergy to tuberculo-

protein with the progression of the immunodeficiency
associated with HIV infection greatly reduces the value
of the tuberculin skin test as a measure of previous
tuberculous infection. In the United Kingdom this is
further complicated by the extensive use of BCG
vaccination since the early 1950s, which means that
up to 80% of the indigenous population aged 13-50
years have been vaccinated. There are no data on
the protective efficacy of previous BCG vaccination in
the people with HIV but it is likely to be reduced as the
immune system becomes impaired.
The impact of HIV infection on tuberculosis in the

United Kingdom will depend on the overlap between
the two infections in the population, and the current
evidence is that it is likely to be small as the risk groups
tend on the whole to be different.8 Over 57% of AIDS
patients are white men aged 25 to 44 years (J Watson,
personal communication) whereas 47% of patients
with tuberculosis were aged 55 and over (51% men)
and only 29% were aged under 35.9 The highest rates of
tuberculosis, however, occur in people of Indian,
Pakistani, and Bangladeshi origin,9 from which ethnic
group very few cases ofAIDS have been reported in the
United Kingdom. However, there are other groups in
which the risk of both infections is likely to be
increased, such as injecting drug users and people from
sub-Saharan Africa. Increased immigration from sub-
Saharan Africa or increased heterosexual spread of
HIV infection, or both, would mean that overlap in
risk groups became greater, leading to an increase in
tuberculosis associated with HIV.

Diagnosis of tuberculosis in people with HIV
PATIENTS PRESENTING WITH TUBERCULOSIS

Tuberculosis can be one of the earliest infections to
occur in the course of HIV infection'0 and therefore
may be diagnosed before the patient is known to be
HIV positive. HIV testing should be considered in all
cases of tuberculosis and undertaken, after appropriate
counselling, in those with risk factors for HIV infection
(box). Extrapulmonary tuberculosis in someone who is
HIV positive has been an AIDS defining illness since
1987, according to Centers for Disease Control
diagnostic criteria." Early in the course of HIV
disease, before serious immunodeficiency develops,
tuberculosis usually presents with upper zone changes
on chest radiographs (with or without cavitation), the
tuberculin test is usually positive; and acid fast bacilli
may be seen on sputum microscopy. As HIV induced
immunodeficiency increases, the presentation of
tuberculosis may become increasingly non-specific and
atypical: acid fast bacilli are often not seen on sputum
microscopy, and mycobacterial culture is often negative;
the chest radiographs may be unusual, with lower zone
changes and diffuse or miliary shadowing, and there is
less often cavitation; extrapulmonary manifestations,
particularly lymph node disease but also disease
affecting the gastrointestinal and central nervous
systems, are much more common; and results of the
tuberculin test are often negative. Bronchoscopy,
bronchoalveolar lavage, and postbronchoscopy sputum
may show acid fast bacilli on culture in patients unable
to produce sputum. Samples from other sites-for
example, liver biopsy specimens, lymph node aspirates,
or blood culture-may also provide bacteriological
confirmation. Patientsmay appear relatively well for the
degree of abnormality shown on x ray films, but if the
shadowing cannot be explained on the basis of other
non-mycobacterial infection or Kaposi's sarcoma then
antituberculosis treatment may have to be started
empirically, pending results ofthe cultures, and clinical
progress monitored.

INVESTIGATION OF PEOPLE FOUND TO BE HIV POSITIVE

Tuberculin testing should be undertaken at diagnosis,
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Risk categories for HIV infection

Men who have sex with men
Injecting drug use
Haemophilia
Blood transfusion before 1985 in United Kingdom or

blood transfusion overseas
Sexual contact in sub-Saharan Africa or other

countries with high prevalence of endemic HIV
infection, including previous residence in these
countries

Sexual partner or child of any of the above categories

Members of the
subcommittee are listed at
the end of this paper.

Correspondence to:
Dr L P Ormerod, Blackburn
Royal Infirmary, Blackburn,
Lancashire BB2 3LR.

BMJ 1992;304:1231-3

1231

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.304.6836.1231 on 9 M
ay 1992. D

ow
nloaded from

 

http://www.bmj.com/


a careful history of BCG vaccination taken (if possible
confirmed from school records), and the presence or
absence of a BCG scar recorded. Skin tuberculin
testing is best performed by the Heaf method, but in
clinical practice the Mantoux test (10 tuberculin units)
is often used. No exact Mantoux equivalent can be laid
down for the various Heaf grades, but those given in
the figure are thought to be appropriate for the
circumstances. Management should be according to
the flow diagram (figure). Ifan HIV positive person with
or without a history of BCG vaccination is negative to
other recall antigens as well as tuberculin and has a
CD4 count below 200/mm3 (2 x 105/1) he or she should
receive chemoprophylaxis ifthere is a history ofcontact
with tuberculosis or a history of, or radiographic
evidence of, previous tuberculosis.

TREATMENT OF TUBERCULOSIS

Guidelines for the treatment of tuberculosis in the
United Kingdom have recently been published by the
Joint Tuberculosis Committee. 12 Management of
patients with tuberculosis and HIV infection should
follow these guidelines, with cases of respiratory
tuberculosis treated by respiratory physicians and
cases of non-respiratory tuberculosis treated in con-
junction with a respiratory physician. Response to
standard regimens is usually good. Rifampicin,
isoniazid, and pyrazinamide should be given for the
initial two months. Rifampicin and isoniazid should
then be continued for a further four months as for
standard treatment,'2 although some authors would
extend this continuation phase to seven months.'" On
the basis of current evidence, at the completion of
treatment, lifelong chemoprophylaxis with isoniazid
should be substituted,'3 because recurrence of tuber-
culosis can itself accelerate the progression of HIV
infection. Patients should be followed carefully to
detect relapse. Primary drug resistance in tuberculosis
in England and Wales is uncommon,'4 and only
resistance to isoniazid is usually of clinical importance.
Management ofdrug resistant tuberculosis is discussed
in the Joint Tuberculosis Committee guidelines.'2

Compliance can be a problem in some groups, such
as intravenous drug users, and supervised chemo-
therapy may be required.'2 Reactions to antitubercu-
losis drugs are commoner in HIV positive individuals,
and this is not confined to thiacetazone,'5 which is

Tuberculin test
(Heaf or Mantoux)

BCG vaccination

I I~~~~~~
Negative Positive Positive
Heaf 0 Heaf 1-2 Heaf 3-4

Mantoux <5 mm Mantoux 5-9 mm Mantoux > 0 mm

I
No action Isoniazid

chemoprophylaxis

recall antigens

(for example.
Mereux Multitest)t

No BCG vaccination

Negative Positive
Heaf 0 Heaf 1-4

Mantoux <5 mm Mantoux >5 mm

Skin test Isoniazid
for at least chemoprophylaxis*
2 or other
recall antigens
(for example,
Mereux Multitest)t

* If chemoprophylaxis is not giren, three monthly clinical and chest radiograph monitonng fortuberculosis should be
undertaken.

tif skin tests show radiological anergy and a CD4 count below 200/mm3 (2xI 05A) chemoprophylaxis should be given
if patient has been in contact with tuberculosis or has history of or evidence of pnor infection with tuberculosis.

Management ofasymptomatic HIV positive patients

hardly used in the United Kingdom. Haematological
and hepatic reactions to rifampicin, isoniazid, and
pyrazinamide are commoner,'6 and occasional anaphy-
lactoid reactions to rifampicin can occur. Rifampicin
and isoniazid can interact with ketoconazole and
fluconazole, reducing serum concentrations of fluco-
nazole and sometimes making antifungal treatment
ineffective.'7 '" If ketoconazole and rifampicin are
taken at the same time, rifampicin absorption is
inhibited and failure of the tuberculosis treatment can
result. '7

Acid fast bacilli seen on microscopy or found in
blood or tissue culture in AIDS patients can be due to
non-tuberculous mycobacteria. Infection with the
Mycobacterium avium intracellulare complex occurs
usually with a CD4 count below 60/mm3 (6x 104/l) and
is rare if the CD4 count is above 100/mm3 (l x 105/1). If
identification confirms this infection the treatment
should be changed to either ethambutol, rifampicin,
ciprofloxacin, and amikacin,'9 although lower doses
of ciprofloxacin and amikacin can be used,20 or
ethambutol, rifabutin (ansamycin), clofazimine, and
isoniazid.21'

Chemoprophylaxis
A small study in the United States in HIV positive

injecting drug users found that the risk of developing
tuberculosis was reduced in tuberculin positive subjects
without clinical tuberculosis who were given isoniazid
chemoprophylaxis.4 Chemoprophylaxis may need to
be given for longer than the six months recommended
for HIV negative patients. Shorter chemoprophylaxis
regimens of two or more drugs including rifampicin,
although not studied in clinical trials, are sometimes
used in the United Kingdom,22 and studies with
shorter regimens in people positive and negative for
HIV were discussed at an informal WHO conference in
February 1990.23 Pending the results of such studies we
would recommend either isoniazid (300 mg a day for
adults; 5 mg/kg for children, maximum daily dose 300
mg) for 12 months, or isoniazid and rifampicin (450mg
for adults under 50 kg, 600 mg for adults 50 kg and
over; 10 mg/kg for children, maximum daily dose 600
mg) for six months. The difficulties of ensuring
compliance and the possibilities of drug interactions
also need to be taken into account. The flow diagram
indicates which patients should be offered chemo-
prophylaxis. If chemoprophylaxis is not given three
monthly clinical and chest radiograph monitoring for
tuberculosis should be undertaken.

Control of cross infection
Guidelines for the management of patients with

tuberculosis have recently been updated by the Joint
Tuberculosis Committee and apply equally to people
positive and negative for HIV.'2 Precautions for the
collection of blood and other specimens from patients
with HIV infection, and in carrying out tuberculin and
other skin tests, should follow locally determined
policies. The increased risk to individuals with HIV
infection from patients with smear positive pulmonary
tuberculosis may require segregation ofthese patients,24
and special precautions as for other immunosuppressed
groups may somtimes be required for the protection of
HIV positive patients. Ventilation must be adequate in
areas used to administer inhalation therapy to HIV
positive patients'3 because of the risk of spread of
unrecognised tuberculosis.

BCG vaccination
Although it is possible that previousBCG vaccination

may protect individuals against subsequently develop-

BMJ VOLUME 304 9 MAY 1992

Skin test
for at least
2 other

1232

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.304.6836.1231 on 9 M
ay 1992. D

ow
nloaded from

 

http://www.bmj.com/


ing tuberculosis, there is currently no epidemiological
evidence on this point. Theoretically, BCG vaccination
should protect ifgiven before HIV infection and before
the first contact or infection with tuberculosis, because
it protects by preventing primary infection with
tuberculosis which could then reactivate when HIV
infection produces immunodeficiency. Hence if BCG
vaccination is appropriate for contacts of tuberculosis
and HIV infection, in accordance with the Joint
Tuberculosis Committee guidelines,24 consideration
should be given to testing the contact for HIV before
vaccination (see box). If the contact is HIV positive
BCG should be withheld and chemoprophylaxis should
be given as appropriate (see figure).
BCG vaccination is recommended for infants and

young children of parents who are at increased risk
of tuberculosis, such as certain immigrant ethnic
groups." BCG vaccination can be given to such
children provided that neither the mother nor the child
is known or suspected to be HIV positive. When HIV
infection is suspected testing should be undertaken
and BCG vaccination given only to those confirmed to
be HIV negative. The vaccination may confer protection
on individuals who are HIV positive but still immuno-
competent, and it is recommended for the infants of
HIV positive mothers in countries with a high prevalence
of HIV.2" Because of the risk of generalised BCG
infection, however, and because BCG is a potent T cell
activator that may speed up progression of HIV
disease, we advise that BCG vaccination should not be
given to individuals known to be HIV positive in the
United Kingdom.

Notification and contact tracing
It is important that all patients diagnosed as suffering

from tuberculosis at any site, whether or not tuber-
culosis is bacteriologically confirmed, be notified to the
proper officer of the local authority, according to
statutory requirement. This allows contact tracing,
which will determine whether the indivdual has infected
others and may also reveal the source of the infection.
There have been a number of reports of the spread of
infection within HIV infected groups, who are at
increased risk,6 7 and the possibility that contacts may
be HIV positive should be borne in mind. In addition,
the system of notification provides the only source of
information on the incidence of tuberculosis in the
United Kingdom, and accurate and complete data are
essential for studying trends in the disease and the
potential impact of HIV infection. Despite the special
requirements for confidentiality in HIV infection all
cases of tuberculosis should be notified. Close liaison
between everyone involved in the management of the
patients and the contacts should help this so that the
contact tracing procedures24 are not jeopardised.

Conclusion
It is predicted that in most technically advanced

countries the HIV epidemic will lead to a relatively
small number ofadditional cases oftuberculosis among
HIV positive individuals and therefore only a small
additional risk to the HIV negative population.26 In
some countries or parts of countries where there is an
appreciable overlap in groups at high risk of tuber-
culosis and HIV infection the impact is likely to be
greater.2 Tuberculosis is one of the few readily trans-
missible infections associated with HIV disease that
can be effectively treated, and all clinicians involved in

the management of the two diseases should be alert to
the association. Changes in the prevalence of either
tuberculosis or HIV infection in subgroups of the
population may result in an increase in the overlap
between these groups, and consequently lead to an
increase in the problem in the United Kingdom.
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