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Case 1
A 36-year-old aboriginal woman has a 12-mm-diameter reaction to a tuberculosis (TB)

skin test, done as part of a community survey. She was vaccinated with BCG (bacille Cal-
mette–Guérin) at 6 weeks of age. There is no documented history of contact with TB, and
no skin tests were carried out previously. The woman’s family doctor wonders about the
significance of the result.

Case 2
A 27-year-old aboriginal man presents with a 6-week history of cough and fever and re-

cent onset of hemoptysis. He has recently completed 2 courses of antibiotics, but there has
been no improvement in symptoms. Chest radiography shows right upper lobe pneumonia.
A further course of antibiotics is prescribed. What investigations should be completed next?

Case 3
The mother of a 2-day-old aboriginal infant asks for advice about the benefits of BCG

vaccination. She is confused about the side effects of BCG and its effectiveness. 

Tuberculosis (TB) remains a major public health problem for aboriginal
people in Canada.1 Although incidence rates for this segment of the popu-
lation have declined in many parts of the country,2 they remain unaccept-

ably high. These rates tend to be highest in more northerly and remote areas,
communities that were the last to be exposed to TB as European settlers moved
across Canada.3 In 1996 annual incidence rates for status Indians were highest in
Saskatchewan, at 105 per 100 000 population, and lowest in the Atlantic region,
where no cases of active disease were recorded. The annual incidence rate for sta-
tus Indians for 1996 (35.8 per 100 000 population) greatly exceeded that for Cana-
dian-born people of nonaboriginal descent, for whom the rate was less than 2 per
100 000 population, and for the population as a whole, for which the rate was 6.5
per 100 000 population.2 The prevalence of tuberculous infection is much higher
in aboriginal communities4 than among Canadian-born nonaboriginal people, and
it is therefore likely that TB will remain a major problem in these communities for
the foreseeable future. A reduction in rates will likely be achieved only with im-
provements in socioeconomic status and community involvement in disease man-
agement combined with comprehensive medical surveillance and treatment pro-
grams.5 With such high rates of infection, the potential for an increase in rates of
disease is real, especially if control efforts are relaxed or there are significant
changes in risk categories.

Management of TB among aboriginal people

As with all TB programs, the priority for TB control in aboriginal populations is
prompt diagnosis and initiation of antituberculous therapy, particularly for smear-
positive infectious cases. The high prevalence of disease in these communities
means that there should be a low threshold for considering the possibility of TB in
aboriginal people. Therefore, patients with respiratory tract symptoms who con-
tinue to be symptomatic after a course of antibiotics should undergo chest radiog-
raphy as well as sputum smear and culture for acid-fast bacilli. The classic apical
distribution of TB6 will be found in most cases.
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Clinical basics



There are a number of differences in presentation and
prior history between aboriginal people and the general
population. For example, aboriginal people are less likely
than members of the general population to have lym-
phadenopathy (5.9% v. 16.4%), more likely to have pleural
disease (21.3% v. 16.4%) and more likely to have a prior
history of contact (53% v. 17.9%).7 Similarly, cavitary dis-
ease is twice as common among aboriginal people as in the
general population (18.9% v. 9.3%).7

Only about half of all cases of pulmonary TB are smear
positive, and there is no difference in the proportion of
aboriginal and nonaboriginal subjects with smear- or 
culture-positive disease.7 Therefore, in the presence of sug-
gestive radiographic findings and despite the presence of a
smear-negative sputum sample, empiric antituberculous
therapy is warranted while awaiting culture results and a
potential radiologic response.7 This combination of radio-
logic and clinical responses may be the only proof of dis-
ease in the 10% to 15% of cases that are not bacteriologi-
cally proven. The converse is also true. Although its results
were unusual, a recent study from Saskachewan8 reported
that in 25 of 518 consecutive cases of pulmonary TB, chest
radiography results were normal but disease was proven
bacteriologically. Thus, in the presence of symptoms, spu-
tum should be assessed for the presence of acid-fast bacilli
even if chest radiography results are normal. 

Although smear-positive cases have priority, it should
be recognized that people with smear-negative, culture-
positive TB can also transmit the disease.9 Among aborig-
inal people, there is an added dimension to the need for
prompt initiation of therapy to render cases noninfec-
tious, because of the significant risk of clustering (occur-
rence of 2 or more cases of TB with the same genetic fin-
gerprint, determined by restriction fragment length
polymorphism analysis10).11 Data from western Canada in-
dicate that 42% of cases among aboriginal people are due
to recent infection (i.e., the effects of clustering), whereas
the proportion among the rest of the population is less
than 12%12 (the remainder of active cases are due to reac-
tivation of prior infection).

Although controversial,13,14 directly observed therapy
(DOT) has been recommended as a standard of care by the
World Health Organization and endorsed by many other
agencies. In Canada, DOT is currently the standard of care
for all regions where the Medical Services Branch of
Health Canada is responsible for TB control policies on re-
serves. This accounts for the majority of TB control activi-
ties for on-reserve status Indians. As its name implies,
DOT requires the direct observation of the ingestion of
medication by a health care worker or surrogate.15 Such a
program must be implemented with sensitivity and must
include frank discussion with the patient of the difficulty he
or she may experience in maintaining the motivation to
take the medications over a prolonged period, particularly
when, after the initial acute phase, he or she may be essen-
tially asymptomatic. Nonadversarial implementation of

DOT with a well-informed patient is usually seen as an op-
portunity not only to ensure that the patient receives the
medication, but also to assist the patient in prompt recog-
nition of adverse reactions. A systematic review of random-
ized controlled trials of strategies to promote adherence to
TB treatment showed that the best results were achieved
with a combination of patient incentives and health educa-
tion. Compared with traditional administration of therapy,
patients who were given incentives and education were
more likely to complete their course of medication (odds
ratio 2.4, 95% confidence interval 1.5 to 3.7).16 It is impor-
tant to acknowledge the cultural and social issues related to
implementing DOT among aboriginal people. Hunting
and community ceremonial events may interfere with such
a program, so some flexibility is needed. For example, if a
patient goes into the bush to hunt, a buddy system could be
provided whereby a friend or family member would assume
responsibility for supervising medication. The effectiveness
of DOT relative to self-administered therapy has not been
formally evaluated among aboriginal people, but our expe-
rience in using directly observed chemoprophylaxis17 indi-
cates that this method is associated with better rates of
completion of therapy.

Overall completion rates for treatment of Canadian abo-
riginal people living on reserves ranged from 82.1% in 
Ontario to 97.3% in Saskatchewan for the period 1991 to
1996.2 These completion rates are equivalent to or better
than those for the general population.

BCG vaccination

There is controversy about the role of BCG vaccination
in TB control. A recent meta-analysis suggested that BCG
confers a protective effect of nearly 90% against TB
meningitis and miliary TB.18 The protective effect against
pulmonary TB is less dramatic, probably in the range of
50%.18 BCG is generally well tolerated, although when
given half the usual adult dose (the current standard dose
for infants), approximately 2% to 3% of infants have a local
reaction.19 In the early 1990s those responsible for the TB
vaccination program in British Columbia recognized that
these adverse reactions, although occurring in only a small
minority of patients, were a disincentive to the use of BCG;
they therefore started using a quarter of the usual adult
dose, and the rate of local reactions has declined signifi-
cantly (J.M.F., unpublished data). This policy differs from
that in the rest of the country. The original dosing recom-
mendation was based on limited data and as reduced doses
are associated with less adverse reactions, this is a reason-
able compromise. Data for vaccine efficacy with the re-
duced dose are not known.

More recently, a greater concern with regard to the use
of BCG in aboriginal infants is the potential for immuniza-
tion of infants with unrecognized HIV infection and subse-
quent development of what is known as disseminated
“BCG-itis.” BCG-itis is the occurrence of fever and a clini-
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cal pattern similar to that of miliary TB after administra-
tion of BCG to an immunocompromised person20 (or, in
rare instances, use of BCG as a treatment for bladder can-
cer). Therefore, when considering administration of BCG
to infants it is important to first determine that they are not
infected with HIV. Because HIV testing is now recom-
mended for all pregnant women, antenatal recognition of
HIV infection should allow appropriate antiretroviral pro-
phylaxis to be given to the mother, but as the newborn in-
fant may still be infected with HIV it is recommended that
careful follow-up be done and that caution be used before
BCG is given. In addition, there have been recent reports
in Canada of disseminated BCG-itis associated with severe
combined immune deficiency syndrome.20 The use of BCG
against this background is presently being reviewed by the
Medical Services Branch of Health Canada; however, on
the basis of a decision analysis it is likely that BCG use will
continue to be recommended in the foreseeable future
(Dr. Theresa Jordan: personal communication, 1999).

Vaccination with BCG may affect the results of subse-
quent purified protein derived (PDD) skin testing. In gen-
eral, BCG given in infancy is unlikely to lead to a positive
PDD response (induration of greater than 10 mm diame-
ter) in later life. Thus, a positive PPD test result in a BCG-
vaccinated person probably indicates concurrent or previ-
ous TB infection.21 Nonetheless, people who have been
vaccinated with BCG pose special problems in the investi-
gation of possible contacts of a person diagnosed with TB.
In a recent study of a large group of contacts of several ac-
tive cases of TB, we showed that ignoring BCG history
may lead to overuse of chemoprophylaxis.22 Of 732 non-
BCG contacts, 134 (18.3%) were offered chemoprophy-
laxis, whereas 169 (43.8%) of 386 contacts who had re-
ceived BCG were offered chemoprophylaxis (p < 0.001).

Despite the proven efficacy of BCG,18 its use varies
across the country. In Ontario the proportion of aboriginal
infants who receive the vaccine ranges from 1% and 98.5%
in different regions of the province (several different pro-
grams implement BCG vaccination in Ontario); in British
Columbia 90% of aboriginal newborns living on reserves
receive BCG, in Alberta the proportion is 60%, in
Saskatchewan it is 50%, in Quebec it is 35% and for
Canada as a whole the proportion is 35%.2 Concerns about
side effects and efficacy as well as potential interference
with subsequent TB skin testing, rather than concerns
about cost, appear to be the major impediments to its use.
If rates of TB continue to fall, the role of BCG will likely
diminish, but before it is withdrawn completely, it will be
necessary to have in place an appropriate surveillance
mechanism for TB. For aboriginal communities this is es-
pecially important if, as part of health transfer (see below),
TB control becomes decentralized. Criteria for discontinu-
ation of BCG vaccination have been defined.23 Although
individual communities may fulfill these criteria, overall the
decision has been made that BCG vaccination should con-
tinue for now.

Chemoprophylaxis

Chemoprophylaxis has been dealt with in detail earlier
in this series.24 However, several aspects of chemoprophy-
laxis in aboriginal populations should be emphasized. As
the number of TB cases in aboriginal communities de-
clines, there will be an increasing need for active surveil-
lance to ensure appropriate intervention with chemopro-
phylaxis when warranted, particularly if BCG vaccination is
discontinued. Aboriginal people have a significantly higher
prevalence of tuberculous infection than the general popu-
lation (approximately twice as high) and chemoprophylaxis
will be a key component of TB elimination in this group.2

Chemoprophylaxis, which is given to prevent future devel-
opment of active disease, is a challenge because it requires
that the patient take medication even though he or she is
asymptomatic. However, directly observed chemoprophy-
laxis has been associated with greater rates of completion of
medication than self-administered chemoprophylaxis (50.9
v. 36.6%).17 It is likely that the risk of hepatitis infection was
overstated in previous studies; a more recent study from the
United States showed an extremely low rate of hepatotoxic-
ity in a large cohort of patients followed in Seattle
County25: among 11 141 consecutive patients starting ther-
apy with isoniazid, 0.01% of those starting and 0.15% of
those completing the therapy had hepatotoxic reactions.
There was no routine monitoring using liver function tests. 

Recent publications showing the benefit of ultra-short-
course chemoprophylaxis in the context of dual HIV and
TB infection26 suggest that this approach may be useful for
chemoprophylaxis among aboriginal people. The short-
course regimens may be associated with a slightly increased
risk of hepatotoxicity, but the possibility of having to com-
plete only 8 weeks, rather than 12 months, of chemopro-
phylaxis is appealing.

When administering isoniazid prophylactically, physi-
cians must be aware of its potential use as a means of sui-
cide. In our recent case series,17 one person in the self-
administration group committed suicide with isoniazid.
Therefore, this medication should not be prescribed for
self-administration to those at risk of suicide. Issues related
to suicide and isoniazid administration are discussed in
greater detail elsewhere.17

TB control and substance abuse in the inner city

Aboriginal people form a disproportionate group of the
poor and deprived residents of Canada’s inner cities. For ex-
ample, among injection drug users in Vancouver, approxi-
mately 30% are thought to be aboriginal.27 Among partici-
pants in the Vancouver Injection Drug Users Study, 25%
had tuberculous infection and 23% were infected with
HIV.28 These high rates of disease bring with them the risk
of clustering and the potential for significant deterioration
in efforts to control TB. In addition, we have identified a
significant increase in HIV-related TB in Vancouver,
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mainly among young aboriginal women who are injection
drug users.29 Surveillance efforts will be successful only if
they are undertaken in tandem with appropriate measures to
improve housing and provide better substance abuse pro-
grams and greater involvement with community agencies. 

Health transfer

Across Canada many aboriginal bands are now assuming
responsibility for control of their members’ health. This
decentralization of health care, termed “health transfer,” is
to be welcomed, but caution is needed in terms of TB con-
trol. TB control was decentralized in the Northwest Terri-
tories (now the Northwest Territories and Nunavut) in the
mid-1980s, when rates of disease had declined
significantly.2 Recently, however, there has been a major
resurgence of TB in this part of the country, and a major
obstacle to disease control is the lack of central coordina-
tion. TB control in high-prevalence communities brings
with it unique challenges, which are further magnified by
the movement of people from the reserve to local commu-
nities and inner city locations (and vice versa). This mobil-
ity of patients has been identified as a major risk factor for
defaulting from treatment (relative risk 5.5, 95% confi-
dence interval 4.1 to 7.4).30 TB control in this decentralized
environment necessitates education for health care
providers such as public health nurses, community health
representatives and lay drug dispensers. These people will
be required to work within a coordinated program to man-
age active TB cases, investigate outbreaks and carry out
surveillance. Such a program must also address deficiencies
in knowledge about TB, such as those identified in recent
surveys.31

Conclusions

TB control among aboriginal people in Canada, both
those living on reserves and those residing in the inner city,
continues to pose a major public health problem. The poten-
tial for a significant worsening of the situation is real, espe-
cially for the marginalized inner-city population with a back-
ground of substance abuse. Major efforts, involving targeted
surveillance, DOT and chemoprophylaxis, will be needed to
prevent such a deterioration.28 In addition, attention must be
paid to social issues such as housing and programs to reduce
substance abuse. These goals must be achieved in a culturally
sensitive manner with a greater degree of community part-
nership than has been seen in the past.32

Resolution of the cases

Case 1
The positive result for the skin test is probably not related to

the BCG received in infancy; it is more likely related to tubercu-
lous infection and indicates that the woman has a 10% lifetime
risk of active TB. Isoniazid chemoprophylaxis taken for 12

months will reduce this risk by 90%.33 The risk of hepatitis re-
lated to the chemoprophylaxis has probably been overestimated
in previous studies25 and is probably less than 0.5%. In the gen-
eral population, age is often a factor in the decision of whether
to prescribe isoniazid, with people over 35 years of age not re-
ceiving the drug. However, in a high-risk population such as
aboriginal people, use of isoniazid has been recommended for
patients of any age.34 Therefore, this woman should be given the
chemoprophylaxis, even though she is over 35 years of age.

Case 2
A chest x-ray shows a small cavity in the right apex and spu-

tum is positive on smear for acid-fast bacilli. Contact investiga-
tion is initiated after more detailed history-taking reveals that the
man has assisted in ceremonies at the community’s longhouse (a
ceremonial building used for aboriginal cultural events) over a 6-
month period. After extended follow-up in the community, a to-
tal of 20 cases of active TB are diagnosed.

Case 3
The protective effect of BCG against disseminated miliary TB

and TB meningitis is explained to the mother (a meta-analysis
has shown that the protective effect of BCG against these life-
threatening forms of TB is close to 90%,18 although protection
against pulmonary TB is less definitive, likely in the range of
50%18). Recently, there have been occasional reports of dissemi-
nated BCG-itis in Canada associated with HIV infection or se-
vere combined immune deficiency syndrome. However, the
mother’s HIV status was assessed antenatally, and her serum was
nonreactive. The mother is also told that local adverse reactions
to BCG may also occur (the risk being 1% to 2% at most), and
the usual benign evolution of these reactions is explained to her.
She agrees to have the infant vaccinated.
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CMAJ’s tuberculosis series

This series is now complete.
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