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ABSTRACT

In 2014, there were 480 000 new cases of multidrug-
resistant tuberculosis (MIDR-TB) around the world, but
only 25% of them were diagnosed and reported. Drug resis-
tance in TB is necessarily a laboratory diagnosis. An urgent
priority in everyday practice is to diagnose tuberculosis and
rule out drug resistance as quickly and as accurately as pos-
sible. However, worldwide, only 12% of new bacteriologi-
cally confirmed TB cases and 58% of previously treated TB
cases were tested for drug resistance in 2014.

New tools for diagnosis of TB and drug-resistant TB have
been introduced for clinical practice during the past decade.
Those new tools can detect and identify drug resistance to
antituberculosis drugs in less than 24 hours, and they
should be urgently integrated into clinical practice, espe-
cially in high-burden regions.

Ongoing transmission of TB generates new infections, and
this infected population is the inexhaustible source of new TB
cases. If we are really determined to stop the global TB epi-
demic, we need to treat active cases and also halt the trans-
mission of the infection. The only strategy for preventing the
development of active disease in individuals with subclinical
infection is to give treatment for this latent infection.

Global control of TB requires a huge investment of funds to
address current detection and treatment gaps. We must
reconsider our current strategy and combine social compo-
nents with biomedical interventions. This will require the
development of alliances between government and civil soci-
ety, as well as leadership and true political commitment at
the highest level of government.
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The ability of Mycobacterium tuberculosis (MTB) to ac-
quire mutations that result in resistance to antitubercu-
losis drugs was described when the very first clinical
trial with streptomycin was conducted 70 years ago (1).
Unfortunately, we have allowed the bacillus to mutate
to a practically untreatable form through the selective
pressure of inadequate treatment regimens adminis-
tered by national tuberculosis (TB) programs that are
poorly structured and implemented (2).

Worldwide resistance to antituberculosis drugs is pre-
venting the control and eventual eradication of TB,
which is still a leading cause of death globally (3). The
World Health Organization (WHO) estimated that glob-
ally in 2015 there were 580 000 new cases of multi-
drug-resistant TB (MDR-TB, that is, with simultaneous
resistance to at least rifampin and isoniazid) or
rifampin-resistant TB (RR-TB), but only 125 000 of them
(20%) were diagnosed and reported. It is also estimated
that 250 000 patients died from MDR-TB/RR-TB in 2015.
According to the WHO 2016 Global Tuberculosis Report
(4), in 2015, 3.9% of new TB cases and 21% of previously
treated cases had MDR-TB/RR-TB; approximately 9.5%
of those had extensively drug-resistant TB (XDR-TB,
that is, with resistance to af least rifampin, isoniazid, any
fluoroquinolone, and any second-line injectables).

Even more serious, XDR-TB strains have now mu-
tated to what has been called totally drug-resistant TB
(TDR-TB), which represents the most extreme form of
drug resistance. Patients with TDR-TB harbor strains
that are resistant to all the drugs for which we have the
ability to test in a mycobacterial laboratory. The WHO
has recommended avoiding the use of the TDR-TB
term since these patients still might have one or two
“usable drugs” available for treatment. The term rec-
ommended by the WHO for these patients is resistance
beyond extensively drug-resistant tuberculosis (2).

Highly resistant MTB strains (MDR, XDR, and
beyond XDR) will be transmitted in the community,
leading to treatment failure when these new cases are
treated empirically with a combined regimen of the
first-line drugs (5).

MDR-TB and XDR-TB require treatment with drugs
that are generally less effective, more toxic, and consid-
erably more expensive than first-line drugs; in addi-
tion, treatment must be prolonged for 18 to 24 months.
This reduced efficacy and increased costs of drug
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regimens make the treatment of MDR-TB/XDR-TB vir-
tually unaffordable to TB programs in countries with
limited resources, which, almost without exception,
have the highest rates of drug-resistant TB (6).

This article will discuss current challenges in the
prevention, diagnosis, and treatment of drug-resistant
TB, as well as some of the possible solutions to these
challenges.

CHALLENGES IN DIAGNOSING
TUBERCULOSIS

Drug resistance in TB is necessarily a laboratory di-
agnosis since there are no clinical signs or symptoms
that can be used to diagnose a case caused by a drug-
resistant MTB strain.

According to the WHO 2016 report (4), globally, only
57% of the pulmonary cases reported to WHO were
bacteriologically confirmed. The undiagnosed cases,
including ones caused by drug-resistant strains, will
go untreated and will transmit the disease in the com-
munity. An urgent priority is to diagnose all cases as
early as possible, including those that are drug resis-
tant, and treat them until they are cured.

Therefore, an imperative in everyday practice is to
diagnose tuberculosis and rule out drug resistance as
quickly and as accurately as possible. This will re-
quire an increase in laboratory capacity in every coun-
try in order to allow the detection of drug resistance to
first- and second-line drugs in every case of TB. In fact,
one of the core components of the WHO post-2015
End TB Strategy is universal drug susceptibility test-
ing (DST) (4).

Sputum microscopy is usually the first diagnostic
test carried out to detect TB. It is rapid, widely avail-
able, quite specific, and very low cost, thus affordable
in high-burden countries. Microscopy, however, cannot
distinguish between drug-susceptible and drug-
resistant mycobacteria. Therefore, that test should be
followed by rapid tests to detect drug resistance. New
cases that have been infected in the community with a
drug-resistant strain and are treated empirically with a
standardized first-line drugs regimen will frequently
fail, amplify resistance, and prolong the chain of trans-
mission (7).

The traditional diagnosis strategy for drug-resistant
TB is phenotypic culture-based DST. The most impor-
tant limitation of this strategy is its slow turnaround
time; culture DST on a clinical isolate can take up to 16
weeks (4). However, a greater problem is that in most
high-burden countries there are very few (and in many
countries there are no) reference laboratories. In addi-
tion, the infrastructure for sample transportation to
centralized or reference laboratories located outside
the country is often suboptimal (8).

Fortunately, new tools for diagnosis of tuberculosis
and drug-resistant tuberculosis have been introduced
for clinical practice over the past decade. Some of these
tests have received WHO endorsement and are now
being used routinely in some countries (7). These in-
clude the Xpert MTB/RIF (Cepheid, Sunnyvale,
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California, United States of America) and such line
probe assays (LPAs) as the GenoType MTBDRplus VER
2.0 and the GenoType MTBDRs! VER 2.0 (Hain
Lifescience, Nehren, Tiibingen, Germany). The Xpert
MTB/RIF can identify M. tuberculosis and detect resis-
tance to rifampin in just 2 hours, while the LPAs pro-
vide identification and can detect mutations associated
withresistance toisoniazid, rifampin, fluoroquinolones,
and second-line injectables in 24 hours (9).

The Xpert MTB/RIFis an automated, cartridge-based
nucleic amplification assay. One of its advantages is
that it can be used at the point of care since it does not
require a sophisticated molecular biology laboratory
or highly trained personnel to deliver molecular
results. The main disadvantage of current Xpert equip-
ment is that it requires electricity, and that the car-
tridges must be maintained at 28 °C or lower.

The LPAs’ main advantage is that they can diagnose
MDR-TB/XDR-TB in just 24 hours. An important
drawback is that they require a specialized laboratory
and highly trained personnel, representing large in-
vestments that many countries are unable or unwill-
ing to pay for. In practice, this means this technology
remains largely limited to centralized reference labo-
ratories (9).

Advances in whole-genome sequencing (WGS) have
reduced the cost of sequencing the whole mycobacte-
rium genome, and also increased the speed of se-
quencing, with the potential for cutting the turnaround
time from weeks to just a few hours. As soon as the
liquid culture system reports growth (7-10 days), WGS
could be carried out directly from the liquid culture.
This would allow for the identification of the precise
subspecies and also detect resistance to all remaining
drugs. Currently, WGS still cannot replace phenotypic
DST for all antituberculosis drugs, given the incom-
plete understanding of the genetic basis of drug resis-
tance (10).

In response to this challenge, high-burden countries
must upgrade and streamline their laboratory net-
works. Molecular techniques should replace pheno-
typic methods for initial diagnosis and detection of
drug resistance, while traditional cultures will still be
needed during follow-up to detect viable bacilli. The
Xpert system should be introduced at point-of-care fa-
cilities for rapid detection of rifampin resistance, and
LPAs can diagnose MDR-TB and XDR-TB in just a
couple of days, allowing for the early institution of ef-
fective treatment.

CHALLENGES IN TREATING DRUG-
RESISTANT TUBERCULOSIS

Even with appropriate treatment regimens, success
rates for MDR-TB range between 62% and 69% (11); the
success rate for XDR-TB treatment is even lower, just
40%. According to the currently reported success rates,
the probability of a cure for a patient with XDR-TB plus
resistance to all second-line drug injectables is practi-
cally the same now as was the probability of cure for
patients with TB in the pre-antibiotic era (12).

Rev Panam Salud Publica 41,2017



Laniado-Laborin e Clinical challenges with multiple and extensively drug-resistant tuberculosis

Only a minority of MDR-TB patients are being
treated with an optimal regimen. Given that fact, a
massive scale-up in diagnosis and treatment is needed
to stop the ongoing transmission and the ever-growing
proportion of drug-resistant cases (6). If these patterns
are not changed, the exorbitant costs of treating
MDR-TB and XDR-TB will become unaffordable for
low-income countries (13).

CONTROLLING AND EVENTUALLY
ELIMINATING TUBERCULOSIS

As described below, there are three major problems
that must be addressed if we want to control and
someday eliminate TB.

Disease transmission

Ongoing transmission of tuberculosis generates new
infections, and this infected population is the inex-
haustible source of new TB cases. If we are really deter-
mined to stop the global TB epidemic, we must treat
active cases and also halt the transmission of the infec-
tion. This will require stepping up from passive
case-finding to targeted active case-finding. That
means actively screening individuals at increased risk
of having the disease, diagnosing them, and putting
them under treatment as soon as possible to render
them noninfectious, and, as a result, stopping the chain
of transmission. The passive case-finding approach
delays the diagnosis and prolongs the infectious period
of a case, with the inevitable transmission among
family members and the community by the time the
case is detected and put under treatment.

Treatment of latent infection

Identifying infected individuals who could progress
to active (and infectious) disease and treating their
subclinical infection is a central strategy for interrupt-
ing TB transmission, reducing the burden of the dis-
ease, and moving toward global elimination.

The only strategy for preventing the development of
active disease in individuals with subclinical infection
is to give treatment for this latent infection.

A direct measurement tool for M. tuberculosis infec-
tion in humans is currently unavailable, so there is no
gold standard for the diagnosis of latent tuberculosis
infection (LTBI). The tuberculin skin test (TST) and in-
terferon-gamma release assays (IGRAs) indirectly
measure TB infection by detecting the memory T-cell
response that signifies the presence of host sensitiza-
tion to M. tuberculosis antigens (14).

While treatment of latent infection is a vital compo-
nent of the TB elimination strategy, it is unfortunately
the most underutilized option of all the proven tools
available for the global control of TB. Virtually all
high-burden countries have focused almost exclu-
sively on the detection and treatment of active cases.
Although most of them have guidelines and policies
recommending treatment of latent infection, imple-
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mentation of such recommendations is virtually nil.
One of the barriers for putting it into practice is the
duration of the most frequently recommended ther-
apy, isoniazid for nine months.

To maximize the impact on the global TB epidemic,
preventive therapy must be implemented in conjunc-
tion with the tracking of case contacts and other high-
risk individuals (e.g., people with HIV infection,
recipients of tumor necrosis factor alpha blockers, and
people with diabetes); targeted active case-finding;
and effective treatment of active disease (15). The
available evidence suggests that screening for and
treatment of LTBI may be a cost-effective intervention
for population groups characterized by high preva-
lence of LTBI and/or high risk of progression to active
TB (14).

Resource-limited countries should implement the
existing WHO guidelines for people living with HIV
and child contacts below 5 years of age (16).

A social problem with medical repercussions

Tuberculosis is a disease essentially driven by social
factors. These include poverty, crowded living
conditions, malnutrition, drug and alcohol addiction,
stigma, and social isolation. Nevertheless, for decades,
since there were effective drugs available to treat TB,
the approach to dealing with the disease has been
mainly biomedical.

Poverty, however, does not only affect the patients
who suffer from tuberculosis; it also shapes the TB pro-
grams that should be treating them. Frequently, control
programs in high-burden countries lack trained health
personnel, laboratory facilities, effective second-line
drugs, and sufficient funds to provide optimal care for
patients with drug-resistant TB.

If we are serious about eradicating TB, we must
reconsider our current strategy and combine social
components with biomedical interventions. This will
require the development of alliances between gov-
ernment and civil society, as well as leadership and
true political commitment at the highest level of
government.

CONCLUSIONS: MEASURES FOR FACING
THE CHALLENGES

To confront the major problems mentioned above,
there are four essential steps, in terms of funding, lab-
oratory capacity, treatment adherence, and new afford-
able drugs.

Adequate funding

National TB programs in low-income countries con-
tinue to rely on international donors for almost 90% of
their financing. In 2016, investments in low- and mid-
dle-income countries fell almost US$ 2 billion short of
the US$ 8.3 billion needed. In 2014, government expen-
ditures on health were less than the WHO benchmark
of at least 6% of gross domestic product (GDP) in
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150 countries. Drug-resistant tuberculosis in high-bur-
den countries is consuming a significant proportion of
the overall TB budget. The cost of treating a drug-sus-
ceptible case in 2014 ranged from US$ 100 to US$ 500 in
most high-burden countries, whereas the cost of treat-
ing an MDR-TB patient typically ranged from US$ 5000
to US$ 10 000 (4). A mathematical model suggests that
almost two-thirds of MDR-TB cases are secondary to
ongoing transmission, which is supported by molecu-
lar epidemiologic studies during MDR-TB outbreaks.
This extensive transmission of MDR-TB is in part
due to the diagnostic delay, thus stressing the urgent
need for rapid diagnostics, comprehensive contact
tracing, and effective treatment of drug-resistant cases.
Implementation of these prevention and control mea-
sures must be a priority for policymakers in charge of
controlling and eliminating tuberculosis (3).

Enhanced laboratory capacity

Laboratory capacity urgently needs to be increased
at a global level, especially in high-burden countries,
in order to reach a larger number of TB patients and
screen them for drug resistance at an earlier stage (17).

Improved adherence to treatment

One of the main obstacles for TB control in most
high-burden countries is a lack of treatment adherence,
leading to irregular drug intake and the selection of
drug-resistant mutations. The directly observed treat-
ment, short-course-plus (DOTS-Plus) strategy needs to
advance to broader, universal implementation, despite
the overwhelming additional finances involved.

In its 2016 update of the treatment guidelines for
drug-resistant tuberculosis (18), the WHO changed its
recommendations for patients with rifampicin-
resistant or multidrug-resistant TB who had not previ-
ously been treated with second-line drugs and in
whom resistance to fluoroquinolones and second-line
injectable agents had been excluded or was considered
highly unlikely. For those persons, WHO recom-
mended a shorter MDR-TB regimen, of 9 to 12 months,
instead of a conventional regimen of 20 to 24 months.
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However, that was a conditional recommendation, due
to very low certainty in the evidence.

The STREAM trial is a multicenter randomized trial
of non-inferiority design currently comparing short-
course regimens to the treatment currently recom-
mended by the WHO in patients with MDR pulmo-
nary TB with no evidence of fluoroquinolone or
kanamycin resistance (19). One of these short-course
regimens is a fully oral nine-month regimen that in-
cludes bedaquiline, and another is a six-month regi-
men that also includes bedaquiline and a second-line
injectable agent. The premise is that these short-course
regimens (especially the fully oral regimen) will be as
effective as the conventional regimen and will increase
adherence to treatment.

New affordable drugs

Only two new drugs have been developed for TB in
the past 40 years, bedaquiline and delamanid (20, 21).
Both are expensive and unaffordable for the national
TB programs in most developing countries. In April
2015, the U.S. Agency for International Development
(USAID), through the Stop TB Partnership, launched a
bedaquiline donation program for the treatment of
patients with drug-resistant TB. The program will pro-
vide 30 000 treatment courses of bedaquiline to pa-
tients in more than 100 countries over a period of four
years (22). Although this represents much needed and
welcomed help, it is simply not enough when the
WHO is estimating there are 480 000 new cases of
MDR-TB every year, and with 10% of them being
XDR-TB cases.

Conflicts of Interest. None declared.

Disclaimer. The author holds sole responsibility for
the views expressed in the manuscript, which may
not necessarily reflect the opinion or policy of the
RPSP/PAJPH or PAHO. In addition, the views and
opinions expressed in this article are the author’s and
are not an official position of the Regional Green Light
Committees of the Americas (of which the author is
the president).

REFERENCES

1. Medical Research Council. Strepto-

4. World Health Organization. Global tu-

questions, challenges, and priority
needs. ] Infect Dis. 2012;205:5228-40.

mycin treatment of pulmonary tuber-
culosis. A Medical Research Council
Investigation. Br Med J. 1948;2(4582):
769-83.

Udwadia ZF. Totally drug-resistant
tuberculosis in India: who let the djinn
out? Respirology. 2012;17(5):741-2.
van der Werf MJ, Sprenger M. Drug-
resistance - a challenge for tuberculo-
sis control in the European Union
and European Economic Area. Euro
Surveill. 2014;19(11):20737.

berculosis report 2016. Geneva: WHO;
2016.

Migliori GB, Sotgiu G, Gandhi NR,
Falzon D, DeRiemer K, Centis R,
et al. Drug resistance beyond exten-
sively drug-resistant tuberculosis:
individual patient data meta-analy-
sis. Eur Respir J. 2013;42(1):169-79.
Zumla A, Abubakar I, Raviglione
R, Hoelscher M, Ditiu L, McHugh
TD, et al. Drug-resistant tuberculo-
sis--current dilemmas, unanswered

Langley I, Squire B, Dacombe R,
Madan ], Lapa e Silva JR, Barreira D,
et al. Developments in impact assess-
ment of new diagnostic algorithms
for tuberculosis control. Clin Infect
Dis. 2015;61(S3):5126-34.

Hoek KGP, Van Rie A, van Helden
PD, Warren RM, Victor TC. Detecting
drug-resistant tuberculosis: the im-
portance of rapid testing. Mol Diagn
Ther. 2011;15(4):189-94.

Rev Panam Salud Publica 41,2017



Laniado-Laborin e Clinical challenges with multiple and extensively drug-resistant tuberculosis

Opinion and analysis

9. World Health Organization. Policy =~ 14. World Health Organization. Imple- the STREAM trials. Eur Respir Rev.
statement: automated real-time nu- menting tuberculosis diagnostics. 2016;25(139):29-35.
cleic acid amplification technology Policy framework. Geneva: WHO;  20. World Health Organization. The use
for rapid and simultaneous detection 2015. of bedaquiline in the treatment of
of tuberculosis and rifampicin resis-  15. Rangaka MX, Cavalcante SC, multidrug-resistant tuberculosis: in-
tance: Xpert MTB/RIF system. Marais BJ, Thim S, Martinson NA, terim policy guidance. Geneva:
Geneva: WHO; 2011. Swaminathan S, et al. Controlling the WHO; 2013.

10. Koser CU, Bryant JM, Becq J, Torok seedbeds of tuberculosis: diagnosis  21. World Health Organization. The use
ME, Ellington M], Marti-Renom MA, and treatment of tuberculosis infec- of delamanid in the treatment of mul-
et al. Whole-genome sequencing for tion. Lancet. 2015;386:2344-53. tidrug-resistant tuberculosis: interim
rapid susceptibility testing of M. tuber- ~ 16. World Health Organization. Guide- policy guidance. Geneva: WHO; 2014.
culosis. N Engl ] Med. 2013;369:290-2. lines on the management of latent tu- ~ 22. Stop TB Partnership. How to access

11. Johnston JC, Shahidi NC, Sadatsafavi berculosis infection. Geneva: WHO; the bedaquiline donation program:
M, Fitzgerald JM. Treatment outcomes 2015. step by step. Available from: http://
of multidrug-resistant tuberculosis: a ~ 17. Udwadia Z, Vendoti D. Totally drug-re- www.stoptb.org/news/announce-
systematic review and meta-analysis. sistant tuberculosis (TDR-TB) in India: ments/2015/a15_013.asp  Accessed
PL0S One. 2009;4:6914. every dark cloud has a silver lining. J 14 March 2017.

12. Grzybowski S, Enarson DA. The fate Epidemiol Community Health. 2013:
of cases of pulmonary tuberculo- 67(6):471-2.
sis under various treatment pro- 18. World Health Organization. WHO
grammes. Bull Int Union Tuberc treatment guidelines for drug-resistant
Lung Dis. 1978;53(2):70-5. tuberculosis, 2016 update. Geneva:

13. Caminero JA, Matteelli A, WHO; 2016.

Loddenkemper R. Tuberculosis: are  19. Moodley R, Godec TR, STREAM  Manuscript received on 12 December 2016.
we making it incurable? Eur Respir J. Trial Team. Short-course treatment Revised version accepted for publication on 18
2013;42(1):5-8. for multidrug-resistant tuberculosis: ~ March 2017.

RESUMEN clinica, especialmente en las regiones con una carga

Retos clinicos en la era de la
tuberculosis multirresistente y
extensamente resistente

En el 2014 se presentaron 480 000 nuevos casos de
tuberculosis multirresistente, pero solo se diagnosticé
y notificé 25% de ellos. La farmacorresistencia en la
tuberculosis se diagnostica necesariamente por medio
de pruebas de laboratorio. En la practica clinica diaria
resulta urgente y prioritario poder diagnosticar la
tuberculosis y descartar la farmacorresistencia con la
mayor rapidez y exactitud posibles. Sin embargo, en
todo el mundo, apenas 12% de los nuevos casos de
tuberculosis bacteriolégicamente confirmados y 58%
de los casos ya tratados se sometieron a prueba de far-
macorresistencia en el 2014.

En los diez ultimos afios se han dado a conocer
nuevas herramientas para el diagnéstico de la tuber-
culosis y la tuberculosis farmacorresistente en la
préctica clinica. Esas herramientas nuevas permiten
detectar e identificar la resistencia a medicamentos
antituberculosos en menos de 24 horas, por lo que
deberian integrarse urgentemente a la practica
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de enfermedad alta.

La persistencia de la transmisiéon de la tuberculosis
genera nuevas infecciones, y la poblacién infectada es
una fuente inagotable de nuevos casos de esta enfer-
medad. Si estamos realmente decididos a poner fin a la
epidemia mundial de la tuberculosis, tenemos que
tratar los casos activos y también detener la transmi-
sién de la infeccién. La tinica estrategia para prevenir
la aparicién de la enfermedad activa en personas con
infeccion subclinica es administrar tratamiento contra
esta infeccion latente.

El control mundial de la tuberculosis requiere una
enorme inversién de fondos para cerrar las brechas
existentes en la deteccién y el tratamiento. Debemos
reconsiderar nuestra estrategia actual y combinar los
componentes sociales con las intervenciones biomédi-
cas. Esto obliga a conformar alianzas entre el gobierno
y la sociedad civil, y requiere del liderazgo y de un ver-
dadero compromiso politico de las mas altas instancias
gubernamentales.

Palabras clave: Tuberculosis; tuberculosis resistente
a multiples medicamentos; tuberculosis latente; diag-
nostico; terapéutica; determinantes sociales de la
salud.
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RESUMO

Desafios clinicos na era da
tuberculose com resisténcia ampla a
multiplos medicamentos

Em 2014, houve 480 mil novos casos de tuberculose
(TB) resistente a multiplos medicamentos, porém
apenas 25% foram diagnosticados e notificados.
A resisténcia aos medicamentos na TB requer necessa-
riamente que seja feito um diagnostico laboratorial.
E prioridade na prética clinica diaria diagnosticar a TB
e descartar a resisténcia aos medicamentos o mais
rapido e com maior precisdo possivel. Porém, em 2014,
o teste da resisténcia aos medicamentos foi realizado
mundialmente em apenas 12% dos novos casos de TB
com confirmagdo bacteriolégica e em 58% dos casos de
TB com tratamento anterior.

Novas ferramentas para o diagnéstico de TB e TB resis-
tente a multiplos a medicamentos foram introduzidas
na pratica clinica na tultima década. Sao ferramentas
com capacidade de detectar e identificar a resisténcia
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aos medicamentos antituberculose em menos de 24
horas e, portanto, é imprescindivel que sejam integra-
das a prética clinica, sobretudo em regides de elevada
carga da doenga.

A transmissdo continua da TB causa novas infec¢oes,
sendo a populagdo infectada uma fonte inesgotavel de
novos casos da doenca. Se estivermos realmente deter-
minados a conter a epidemia global de TB, é preciso
tratar os casos ativos e interromper a transmissdo da
infecgdo. A tinica estratégia para prevenir o surgimento
de doenga ativa em individuos com infec¢ao subclinica
é o tratamento da infecgao latente.

O controle global da TB requer um enorme investi-
mento financeiro para sanar as falhas atuais de detec-
¢do e tratamento da doenga. A estratégia atual deve ser
reexaminada e combinar componentes sociais e inter-
vengdes biomédicas. Faz-se necessario forjar aliancas
entre o governo e a sociedade civil bem como assumir
a lideranca e o firme compromisso no mais alto nivel
politico.

Palavras-chave: Tuberculose; tuberculose resistente a
multiplos medicamentos; tuberculose latente; diagnds-
tico; terapéutica; determinantes sociais da satide.
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