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An act of imagination….
• You have been diagnosed with XDR TB and are
offered segregation for life
– You argue that your sputum smear demonstrates
only a small number of organisms and you should
be excluded from such consideration

• Two of your three household contacts
(husband & two children) demonstrate
evidence of latent infection for who the
infection control officers suggest segregation

…and you are not Andrew Speaker

Objectives
1. Describe historical, international,
national and local burden of TB
2.
Understand the definition of drug
resistance
3.
Describe the challenges to TB
evaluation and treatment

4. Discuss the ethical challenges we face
with drug resistant TB

TB in Canada
• Rapid decline in TB disease and
death rates for second half of
20th century
• Most cases of TB occur in
aboriginal peoples and foreignborn.
• In 2004, incidence rate of new
active and relapsed TB cases in
Canada was 5 per 100,000
– = 1,612 new active and
relapsed cases
– 0.7/100,000 in PEI
– 107.8/100,000 in Nunavut

• Drug resistance is rare

In 2006, Canadian TB Committee
set a goal to reduce the
incidence rate of TB in Canada to
3.6 per 100,000 by 2015.
(Canadian Tuberculosis
Standards 6th Ed, 2007)

TB was dispersed early via fur trade
routes – expansion came later

Wobeser et al. PNAS2011

The decline of TB is the first world attributable to social improvements
Respiratory tuberculosis death-rates in
England and Wales (based upon McKeown, 1979)

TB incidence
normal BMI
24.7 per 100,000
Underweight
260.2 per 100,000 (12.4)
overweight
8.9 per 100,000 (0.28)
obese
5.1 per 100,000 (0.20)*
* Adjusted hazard after controlling for demographic, socioeconomic, and
medical characteristics.

Drug resistant TB – basic
definitions and burden
• MDR = resistance to isoniazid and rifampin
– ½ million cases per year
• 50 % of which are in India and China

– 150,000 deaths per year

• XDR = MDR + fluoroquinolone + injectable
• TDR = total drug resistance
– First reported in Italy 2007, followed by Iran 2009
and last year in India
Miglori Eurosurveillance 2007, Velayati Chest 2009; Udwadia CID 2011

Drug resistant TB - associations
• A result of “therapeutic anarchy”
• Often associated with HIV
• Mortality rate (TDR) ≈ 75%

Drug resistant TB –
diagnosis
•In 2010
•Sputum smear remains most common
means of diagnosis
•< 5 percent of TB patients were being
tested for MDR TB in most parts of the
world
(WHO, 2011).

Most high burden countries have fewer than 1
laboratory per 10 million population

Drug resistant TB - treatment
•< 20% of global MDR TB cases are enrolled in MDR TB
treatment regimens
•Even under the best of circumstances (Tomsk and Peru)
• only 48 percent and 60 percent, respectively, of XDR
TB are treatable
•Currently there are no consistent policies for dealing with
patients whose TB is untreatable.
•Proof that the disease is untreatable may take months,
during which time they may spread their resistant
organisms to family members and others in the
community, including health care workers.

Keshavjee 2008, Mitnick 2008

Current challenges in TB treatment
1.
2.
3.

Poor completion of treatment of latent infection
Lack of proven therapy for close contacts of patients with MDR-TB
Inability to easily identify TB in evolution from latency to active disease
in young children and those with HIV
4. Poor completion of treatment of active TB in some high-burden settings
5. Suboptimal treatment outcomes among patients with advanced HIV
disease or extensive cavitary pulmonary disease
6. Substantial toxicity associated with the standard regimen
7. Drug interactions between rifampin and many drugs, particularly
antiretrovirals
8. Poor outcomes, prolonged duration, and toxicity of current regimens for
drug resistant TB
9. Development of resistance to new classes of drugs (fluoroquinolones)
10. Lack of data on TB treatment among children

Transmission

Classically smear positivity guides our
evaluation of risk of transmission

Canadian TB standards 6th edition

Drug resistant TB - transmission
In the past, infection control has been overlooked
because there was a belief that drug-resistant strains are
not spread as easily from person to person as susceptible
strains.
Whereas in the 1970s and 1980s, most MDR TB appeared
to result from a lack of patient compliance with
treatment or sequential treatment regimens,
transmission of MDR and extensively drug-resistant (XDR)
TB strains appears to dominate today, as evidenced by
experience in Shanghai, South Africa, Tomsk, and Lima

Drug resistant TB – control
the case of the 1990’s New York City
epidemic
• The New York epidemic primarily affected HIV
positive persons, the homeless and/or
prisoners.
• The fact that prison guards and health workers
were also infected and killed by multidrug
resistant (MDR) TB strains sent off alarm bells
that ‘ordinary people’ as well as the socially
marginalized were threatened.

Drug resistant TB – control
the case of the 1990’s New York City epidemic

• Relied on coercive public health measures—
mandatory DOTS (Directly Observed Therapy
Short Course) treatment and detention of
‘recalcitrant patients’—and spent over a
billion dollars (US) in the process
• (Coker, From Chaos to Coercion 2000).

Drug resistant TB – ethical
considerations
• The fact that TB primarily affects the poor raises issues
of social justice.
• The fact that drug resistance—which exacerbates the
TB threat worldwide—is largely a product of the way
that drugs are distributed likewise raises issues of
justice
• (Selgelid, 2007).

• Public health TB control measures such as isolation and
quarantine, finally, raise questions about how the goal
to protect public health should be balanced against the
goal to protect individual human rights and liberties.

Drug resistant TB – keeping the health
workers safe
• Preliminary evidence suggests that treating
XDR-TB patients may be highly dangerous –
especially for those health workers infected
with HIV (Daley 2007)
• Safety can be improved via numerous
infection control measures
• Compensation for working in such an
environment as may be provision of care if
affected

The future – key factors
• Prevention
• A global commitment
• Vigilance

