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Abstract
New scientific articles about tuberculosis (TB) are published daily worldwide. However, it is difficult for health care
workers, overloaded with work, to stay abreast of the latest research findings and to discern which information
can and should be used in their daily practice on assisting TB patients. The purpose of the III Brazilian Thoracic
Association (BTA) Guidelines on TB is to critically review the most recent national and international scientific
information on TB, presenting an updated text with the most current and useful tools against TB to health
care workers in our country. The III BTA Guidelines on TB have been developed by the BTA Committee on TB
and the TB Work Group, based on the text of the II BTA Guidelines on TB (2004). We reviewed the following
databases: LILACS (SciELO) and PubMed (Medline). The level of evidence of the cited articles was determined, and
24 recommendations on TB have been evaluated, discussed by all of the members of the BTA Committee on TB and
of the TB Work Group, and highlighted. The first version of the present Guidelines was posted on the BTA website
and was available for public consultation for three weeks. Comments and critiques were evaluated. The level of
scientific evidence of each reference was evaluated before its acceptance for use in the final text.
Keywords: Tuberculosis; Mycobacterium infections; Diagnosis; Tuberculosis, multidrug-resistant.

Resumo
Diariamente novos artigos científicos sobre tuberculose (TB) são publicados em todo mundo. No entanto, é difícil
para o profissional sobrecarregado na rotina de trabalho acompanhar a literatura e discernir o que pode e deve
ser aplicado na prática diária juntos aos pacientes com TB. A proposta das “III Diretrizes para TB da Sociedade
Brasileira de Pneumologia e Tisiologia (SBPT)” é revisar de forma crítica o que existe de mais recente na literatura
científica nacional e internacional sobre TB e apresentar aos profissionais da área de saúde as ferramentas mais
atuais e úteis para o enfrentamento da TB no nosso país. As atuais “III Diretrizes para TB da SBPT” foram desenvolvidas pela Comissão de TB da SBPT e pelo Grupo de Trabalho para TB a partir do texto das “II Diretrizes para
TB da SBPT” (2004). As bases de dados consultadas foram LILACS (SciELO) e PubMed (Medline). Os artigos citados
foram avaliados para determinação do nível de evidência científica, e 24 recomendações sobre TB foram avaliadas,
discutidas por todo grupo e colocadas em destaque. A primeira versão das “III Diretrizes para TB da SBPT” foi
colocada no website da SBPT para consulta pública durante três semanas, e as sugestões, críticas e o nível de
evidência da referência científica que as embasavam foram avaliados e discutidos antes de serem incorporadas ou
não ao texto final.
Descritores: Tuberculose; Infecções por Mycobacterium; Diagnóstico; Tuberculose resistente a múltiplos
medicamentos.
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Introduction
The United Nations Millennium Development
Goals for Tuberculosis (TB) are aimed at effecting
a 50% reduction in the rates of TB incidence and
mortality by 2015. Brazil continues to be one of
the 22 countries that, together, account for 90%
of all TB cases worldwide. However, as of 2007,
there had been a 26% decrease in incidence
and a 32% decrease in mortality in our country.
This decrease has become accentuated since the
implementation of the DOTS strategy in 1999.
The incidence rate of TB in Brazil during this
period is presented in Figure 1.
The incidence rate of TB by region ranged
from approximately 30 cases/100,000 population in the southern and central-west regions
to approximately 50 cases/100,000 population
in the northern, northeastern, and southeastern
regions.
According to the Brazilian NMH, the highest
incidence rates are among males and in the
45-59 year age bracket. In 6.2% of the cases,
TB/HIV co-infection was found (although HIV
testing is requested in less than half of all TB
cases). The states of Rio Grande do Sul, Santa
Catarina, and São Paulo showed the highest
percentages, whereas the states of Acre and
Roraima showed the lowest percentages. In
2006, the rates of cure and noncompliance were,
respectively, 73% and 9% for new cases and
57% and 14% for HIV-positive cases. In addition, there was a 31% decrease in the mortality
rate per 100,000 population from 1990 to 2006.
According to data from the NMH, in 2006, the
mortality rate in the northeastern region was the
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highest, followed by that found in the southeastern region.
The purpose of the III Brazilian Thoracic
Association (BTA) Guidelines on TB is to critically
review the most recent national and international scientific information on TB, presenting
an updated text with the most current and
useful tools against TB to health care workers
in our country.
In addition to the scientific aspects addressed
in these Guidelines, it is clear, for the BTA, that
a joint effort including the civil society and
its organized segments, as well as health care
administrators and heath care workers, is necessary. Only the coordinated effort of all of the
actors involved in this fight will make it possible
to achieve the targets and the six goals of the
Stop TB Partnership Second Global Plan to Stop
TB (2006-2025): expanding and improving the
DOTS strategy; addressing TB/HIV co-infection
and multidrug resistant TB, as well as other
challenges; strengthening health care systems;
engaging all healthcare providers; empowering
TB patients and communities; and promoting
research.

Methods
The III BTA Guidelines on TB have been
developed by the BTA Committee on TB and
the TB Work Group, based on the text of the
II BTA Guidelines on TB (2004). A review of the
recent literature, including articles written in
Portuguese, as well as articles in English, was
conducted based on searches of the following
databases: LILACS (SciELO) and PubMed
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Figure 1 - Historical study of the incidence rate of TB by year, Brazil, 1990-2007.
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(Medline). The major recommendations under
each topic were discussed and highlighted. The
cited articles are accompanied by their level of
evidence (in square brackets), as determined by
the editors of the topics, in accordance with
the Oxford Centre for Evidence-Based Medicine
criteria (http://www.cebm.net). Cited articles
from manuals and textbooks, as well as from
guidelines established by organizations, foundations, or scientific societies, are not accompanied
by their level of evidence.
The first version of the present text was
written between February and May of 2009
and posted on the BTA website in May of 2009
for public comment. On June 19 and 20, the
members of the BTA Committee on TB and of
the TB Work Group, as well as the colleagues
who sent suggestions during the public comment
period and expressed their desire to participate,
met in order to review the final text, which was
then sent to the editor of the Brazilian Journal
of Pulmonology in July of 2009.
The abbreviations and acronyms used in the
III BTA Guidelines on TB are presented in Chart 1,
the definitions are presented in Chart 2, and the
recommendations are presented in Chart 3.

Chart 1 - Abbreviations and acronyms.
ADA
adenosine deaminase
AFB
acid-fast bacilli
ALT
alanine aminotransferase
ARV
antiretroviral
AST
aspartate aminotransferase
ATS
American Thoracic Society
CNS
central nervous system
DOTS
Directly Observed Therapy, Short-course
E
ethambutol
Et
ethionamide
FDA
Food and Drug Administration
FDC
fixed-dose combination
GL
gastric lavage
H
isoniazid
HEPA
high-efficiency particulate air
IGRA
Interferon-Gamma Release Assay
IUATLD International Union Against Tuberculosis and
Lung Diseases
IRIS
immune reconstitution syndrome
LTB
latent tuberculosis
MDR-TB multidrug-resistant tuberculosis
Mtb
Mycobacterium tuberculosis
NAA
nucleic acid amplification
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Epidemiology of TB
The three essential components of epidemiology are the frequency of occurrence of a disease,
its distribution, and its determining factors. In
order to monitor the frequency of occurrence
of a disease, there must be an epidemiological
surveillance system that makes it possible to
detect the occurrence of the event quite accurately. In Brazil, this function is performed by
the Sistema Nacional de Agravos de Notificação
(SINAN, National Case Registry Database), which
monitors contagious infectious diseases, and by
the Mortality Database, which has information
on overall and specific mortality. Although these
databases have been under implementation for
years, they still need to be improved. The search
for determining social factors of the disease
requires research in areas such as economics,
politics, sociology, anthropology, etc. A comprehensive theoretical starting point will encompass
aspects of the superstructure of society and
aspects of its infrastructure.
In conclusion, the different levels of research
required for the epidemiology of TB are listed
below:

NMH
NRTIs
NTCP
NTM
O
PAL
PAS
PCR
PPD
R
S
SRD
T
TAC
TB
TST
ULN

National Ministry of Health
nucleoside reverse transcriptase inhibitors
National Tuberculosis Control Program
nontuberculous mycobacterium
ofloxacin
Practical Approach to Lung Health
para-aminosalicylic acid
polymerase chain reaction
purified protein derivative
rifampin
streptomycin
symptomatic respiratory disease
terizidone
Technical Assessment Committee
tuberculosis
tuberculin skin test
upper limit of normality

WHO
World Health Organization
XDR-TB extensively drug-resistant tuberculosis
Z
pyrazinamide
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Chart 2 - Definitions
Noncompliance with treatment

• Discontinuation of treatment for TB for 30 days or more after the predicted
date of return (self-administered treatment) or 30 days after the last drug intake
(supervised treatment).

High-risk environment

• Places where the risk of Mtb infection, from patient to healthy individuals,
from patient to patient, or from patient to health care workers, is high.

Active surveillance

• Surveillance of cases of pulmonary TB (e.g., in the community, in high-risk
groups, etc.) in individuals with SRD who did not spontaneously seek medical
attention or who (spontaneously) sought medical attention for a reason other
than cough.

Passive surveillance

• Investigation of TB in individuals with SRD who spontaneously sought
medical attention due to cough.

Case of recurrence

• A case in which the patient is currently diagnosed with bacteriologically
positive TB (sputum smear microscopy or culture) and has a history of TB cured
with anti-TB drugs.

New or treatment-naïve case

• A case in which the patient has never received treatment for TB for 1 month
or more.

Contact with TB

• Exposure to AFB-positive cases for at least 200 h or exposure to AFB-negative
cases with positive culture for at least 400 h, and only exposure in enclosed
spaces is valued.

Diagnosis of TB

• Positive culture for Mtb.

Presumptive diagnosis of TB

• Presence of two AFB-positive smears or one AFB-positive smear accompanied
by X-ray findings suggestive of TB or histopathology revealing granuloma, with
or without caseous necrosis, in clinically suspected cases.

Booster effect

• TST with an induration ≥ 10 mm after the TST performed 1-2 weeks prior
yielded an induration ≥ 6 mm.

Retreatment due to
noncompliance

• A case in which a bacteriologically positive patient resumes the treatment
after noncompliance.

Symptomatic respiratory disease • Presence of cough or dyspnea or chest pain, accompanied or not by
expectoration or hemoptysis or wheezing. In the investigation of pulmonary TB,
cases of SRD will be defined as those in which individuals have cough.
Immune reconstitution
syndrome

• Pronounced inflammatory reaction in patients with TB/HIV co-infection
occurring after the initiation of highly active ARV therapy. It presents fever,
weight loss, and lymph node enlargement, as well as pulmonary consolidation
and pleural effusion. Histologically, there is granulomatous reaction with or
without caseation. It can occur in HIV-negative patients after the initiation of
treatment for TB.

Multidrug-resistant TB

• Mtb resistant to RH.

Extensively-drug-resistant TB or • Mtb resistant to RH and to one fluoroquinolone, plus resistant to one of three
XDR-TB
second-line injectable drugs (amikacin, kanamycin, or capreomycin).
Polyddrug-resistant TB

• TB resistant to R or to H + another drug.

Negative smear microscopy TB

• Presence of at least two AFB-negative sputum samples (including one
sample collected in the morning); X-ray findings consistent with TB or no
clinical response to treatment with broad-spectrum antimicrobial agents (Note:
fluoroquinolones should not be used since they have activity against the Mtb
complex and can cause temporary improvement in TB patients); satisfactory
response to anti-TB treatment.

Tuberculin skin test conversion

• An induration increase ≥ 10 mm between TSTs performed 2 weeks to 2 years
apart.

J Bras Pneumol. 2009;35(10):1018-1048
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Chart 3 - Recommendations of the III BTA Guidelines on TB.
Surveillance of cases of active TB
1) For the purpose of passive or active surveillance of cases of pulmonary TB, consider individuals with SRD as
those who have had cough for 2 weeks or more.
2) For the purpose of passive surveillance of TB, request chest X-ray and direct sputum smear examination for
AFB.
Diagnosis of active TB
3) Patients suspected of having pulmonary TB should have at least two sputum samples collected for
mycobacteriological testing, and, when possible, at least one sample should be collected in the morning.
4) Individuals with SRD presenting chest X-ray findings suggestive of TB should have at least one sputum
sample submitted to culture for TB and susceptibility testing (in addition to smear examination for AFB)
whenever possible.
5) Patients suspected of having TB based on chest X-ray findings and presenting no spontaneous
expectoration should be submitted to sputum induction.
New techniques for the diagnosis of TB
6) There are currently no new methods for the diagnosis of TB validated for routine use.
Latent Mtb infection or LTB
7) Chest X-ray and the TST should be performed in all individuals who have been in contact with an adult
with active pulmonary TB, regardless of their age.
8) Previous BCG vaccination should be taken into account in the interpretation of TST results within the first
2 years after vaccine administration.
9) The treatment of latent Mtb infection is indicated for individuals without active TB who belong to highrisk groups and have positive TST results.
Treatment of active TB
10) The basic regimen for the treatment of TB (individuals aged 10 years or older) will include four drugs in
the first 2 months and two drugs in the following 4 months (2RHEZ/4RH).
11) The change in the treatment regimen proposed by the NTCP (2RHEZ/4RH) should have its effectiveness
evaluated by studies conducted in referral centers.
12) All of the regimens for the treatment of TB should be administered in a supervised manner.
TB in special situations and comorbidities (including HIV)
13) HIV testing should be offered to all TB patients.
14) The TST should be requested in all HIV-positive patients who have not been diagnosed with active TB.
15) In severely immunocompromised patients suspected of having TB, treatment should be instituted while
waiting for the laboratory test results.
16) In all patients with TB/HIV co-infection, sputum culture and susceptibility testing should be performed.
New drugs for the treatment of TB
17) There is no scientific evidence to justify the inclusion of new drugs in the current treatment regimen.
Surgical treatment of TB
18) The selection criteria for resection in pulmonary TB are still controversial, and the studies published are
not definitive with regard to the benefits of resection.
Childhood TB
19) The diagnosis of TB in children, given the paucibacillary characteristic of this disease, should be based on
epidemiological, clinical, and radiological criteria.
20) Treatment for TB should be indicated for all children diagnosed with active pulmonary TB based on the
scoring system (≥ 30 points).
21) Chemoprophylaxis is indicated in neonates born to mothers with pulmonary TB who present AFB-positive
sputum smears and in children with LTB.
22) The addition of corticosteroids to the anti-TB regimen is indicated in tuberculous meningoencephalitis.
TB and biosafety
23) Biosafety measures should be adopted in high-risk environments for TB transmission.
TB and smoking
24) Smoking cessation strategies and programs should be incorporated in the treatment of TB patients.

J Bras Pneumol. 2009;35(10):1018-1048
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• Aspects related to the host, such as immunogenetic profile, nutrition, new vaccines,
disease transmission dynamics, and risk of
infection.
• Clinical aspects, such as treatment regimens
of shorter duration and new diagnostic
kits offering an appropriate cost-benefit
relationship.
• Epidemiological aspects and aspects related
to health care facilities, with analyses of
the structure, the process, and the results;
indicators of use of the structure; indicators
of the processes; adherence to treatment;
number of patients treated; accessibility;
variety of services; continuity; level of use;
longitudinality; integration; coordination;
and assessment of the effectiveness of the
primary care attributes. In addition, operational studies that make it possible to use
the knowledge produced and to analyze
the factors that facilitate the application
of such knowledge or make it unfeasible
are necessary, as are studies on the cultural
barriers to putting public health programs
into practice, laboratory studies, training
and standardization programs for laboratory technicians, TB control programs in
hospitals, studies on the epidemiology of
TB among migrants, and the monitoring
of multidrug-resistant and super-resistant
strains.
• Aspects of the geographical and epidemiological approach to TB, with geoprocessing
and geostatistical techniques, with the
purpose of estimating high-risk areas,
identifying the distribution of the population groups and the migration flows,
in addition to providing strategic information to administrators of health care
facilities. Further studies on the sensitivity,
specificity, representativeness, opportunity, predictive value, simplicity, flexibility,
and acceptability of the epidemiological
surveillance system are needed.

Surveillance of cases of active
pulmonary TB in adults
Although cases of pulmonary TB usually
present as cases of SRD, pulmonary TB accounts
for only 1.4-3.0% of the total number of cases
of SRD treated at health care facilities, and,
therefore, the WHO suggests that the approach
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to cases of SRD be systematized and include the
investigation of other diseases, such as acute
respiratory infection, asthma, and COPD, in
addition to TB.(1[2A]) This strategy, known as PAL,
aims to strengthen health care systems by linking
TB control activities and health care facilities.
(2)
For the purpose of surveillance of cases of
pulmonary TB, cases of SRD will be defined as
those in which individuals have cough, since
cough is the most common symptom of pulmonary TB. Figure 2 presents a proposed algorithm
for implementing the PAL strategy.
Delayed identification of cases of pulmonary
TB occurs due to inadequate assessment of cases
of SRD or to a delay in seeking medical attention.
Studies conducted in Brazil have demonstrated
a 7-week interval between the first visit and the
initiation of treatment and a 10- to 12-week
interval between the onset of symptoms and the
initiation of treatment.(3[2C]),(4[2C]),(5[3A])
The principal strategies for surveillance TB
cases are passive surveillance and active surveillance. The Brazilian NMH recommends that
two to three spontaneous sputum samples be
collected from patients who have had respiratory symptoms, i.e. cough, for 3 or more weeks
for direct smear examination for AFB.(6) However,
studies conducted in Brazil and in India have
shown that the reduction in cough duration to
2 weeks increases the number of TB cases at the
cost of only a slight growth in the health care
system workload.(7[2C]),(8[3B])
Only half of the patients with pulmonary TB
are smear-positive for AFB on direct examination,
and up to 30% of the patients cannot produce
sputum spontaneously in the initial phases of
the disease. Therefore, in the initial approach
to cases of SRD, chest X-ray has a significant
impact on the early detection of pulmonary
TB.(9),(10[3A]) In addition, in most cases of SRD,
individuals have a respiratory disease other than
pulmonary TB, and, consequently, chest X-ray
plays a fundamental role in the assessment of
such individuals.(1[2A]),(7[2C])
Active surveillance is a multidisciplinary
activity with the purpose of diagnosing TB early,
especially in groups at a higher risk of developing the disease, such as the following(9),(11[2A])
,(12[2C]),(13[2C]),(14[2C])
:
• communities with a high prevalence of TB
• individuals who have been in contact with
a case of pulmonary TB
J Bras Pneumol. 2009;35(10):1018-1048
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Symptomatic respiratory disease

Cough

For 2 weeks or more

For less than 2 weeks

Chronic airway disease

Acute airway disease

Upper airways

Rhinosinusitis

Lower airways

Tracheobronchitis

Infectious or noninfectious

Pneumonia

Blood workup
Chest X-ray

TB

Others  Continue
investigation for TB

Asthma
Bronchiectasis
COPD
Lung cancer

Figure 2 - Proposed PAL algorithm for individuals with cough. Adapted from the World Health Organization
Practical Approach to Lung Health.(2)

• HIV-positive individuals or individuals with
other immunosuppressive conditions
• individuals residing in shelters or nursing
homes
• prison inmates and health care workers
The first tool used in active surveillance is the
identification of cases of SRD by actively asking
individuals about the presence of cough for at
least 2 weeks.(9) ,(11[2A])
Active surveillance through sputum smear
examination for AFB in cases of SRD is less
effective than are passive surveillance and TB
education activities, both at health care facilities
and in the community.(7[2C]),(15[2C]),(16[1B]),(17[3A]),(18[1B])
However, in regions with a high prevalence of TB
and a functionally deficient health care system,
active surveillance at health care facilities and in
the community plays a complementary role to
passive surveillance since it contributes to the
early diagnosis of infectious cases, shortening
duration of disease transmission. Nevertheless,
the cost-effectiveness of this strategy is
unknown. In a study conducted in India, 70%
of the AFB-positive cases detected via active
surveillance knew about their respiratory sympJ Bras Pneumol. 2009;35(10):1018-1048

toms, and 50% had previously sought medical
attention.(19[2C]) In addition, the likelihood of
noncompliance with treatment is greater among
the cases detected in the community via active
surveillance, and, therefore, this strategy is preferably recommended for areas under coverage of
the DOTS strategy.(11[2A]),(20[3A]),(21[1B])
Conversely, active surveillance in populations
at increased risk of TB, such as individuals who
have been in contact with a case of pulmonary
TB, individuals residing in shelters or nursing
homes, and prison inmates or health care
workers, is the most effective strategy to reduce
costs and increase case detection.(9),(11[2A]) In those
groups, chest X-ray is indicated in cases of SRD
in which individuals have had cough for 2 weeks
or more or in those in which individuals have a
positive TST result during the investigation of
latent Mtb infection, regardless of the presence
of symptoms. In individuals presenting chest
X-ray findings suggestive of TB, examination
of respiratory specimens for AFB and mycobacterial culture of respiratory specimens are
indicated.(6,9),(22[2C]) Due to the high prevalence of
TB among prison inmates, the ATS recommends
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active surveillance using chest X-ray as the initial
method in all such individuals, regardless of the
presence of respiratory symptoms.(9,23)
The surveillance of TB cases among
HIV-positive individuals is presented under the
topic “TB in special situations and comorbidities
(including HIV)”.

Diagnosis of TB
Bacteriological diagnosis
The first tests that should be requested are
chest X-ray and sputum smear examination for
AFB, which has a high positive predictive value
(> 95%) in Brazil, but a low sensitivity (40-60%).
In Brazil, Ziehl-Neelsen staining is the standard
procedure.(24) Auramine staining with readings
taken using an immunofluorescence microscope is indicated for screening in laboratories
that process 30-50 samples/day, reducing the
time spent reading negatives. Two spontaneous
sputum samples should be collected, one at the
time when the individual with SRD seeks medical
attention and one in the morning upon waking.
In patients who cannot produce sputum spontaneously and present X-ray findings suggestive
of TB, sputum induction with hypertonic saline
is indicated since it has a diagnostic yield similar
to that of bronchoscopy with bronchoalveolar
lavage.(25[2B]) Performing three sputum inductions on different days is more cost-effective
for the diagnosis of pulmonary TB than is bronchoscopy.(26[2B])
Culture makes it possible to identify Mtb
and perform susceptibility testing, in addition
to increasing the diagnostic yield by 20-40%.
The most widely recommended solid media are
Löwenstein-Jensen and Ogawa-Kudoh. The
latter is recommended for use in laboratories that
perform procedures of low complexity because it
does not require the use of a centrifuge.(27[3B]) A
limitation of solid medium culture is the time
required to obtain results (2-8 weeks). Therefore,
whenever possible, liquid media should be used
in automated nonradiometric systems (results
obtained in 10-40 days).
Indications for culture –
• clinically suspected cases of TB with
AFB-negative smears
• suspected cases of TB based on X-ray
findings
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• retreatment cases
• cases of HIV infection
• cases involving vulnerable populations
(prison inmates, health care workers, and
homeless individuals, as well as individuals
residing in shelters, psychiatric hospitals,
and nursing homes)
• suspected cases of resistance
• suspected cases of extrapulmonary TB
The identification of species consists in
distinguishing Mtb complex mycobacteria from
NTM.
The indications for susceptibility testing are
the same as those for culture. The standardized methods used in Brazil are the proportion
method, the resistance ratio method, and the
absolute concentration method. Some referral
laboratories employ automated systems that
use liquid culture (BACTEC MGIT 960 System;
Becton Dickinson, Sparks, MD, USA), which
reduces the time required to obtain results to
10 days.(24)

Radiological diagnosis
Primary TB
Although chest X-ray is an important means
of diagnosing primary TB, it fails to detect
pulmonary changes in up to 15% of cases.(28[2B])
The principal changes are as follows:
• Parenchymal opacities are usually unifocal
and predominate in the right lung, affecting the upper lobes in childhood and
the middle and lower lobes in adulthood.
Persistent circular opacities measuring up
to 3 cm in diameter (tuberculomas) are
unusual manifestations (described in up to
10% of cases), more commonly found in
the upper lobes, and can be accompanied
by calcification of hilar lymph nodes.(29)
• Lymph node enlargement is observed in
most children and in up to 40% of adults.
Although it is usually unilateral, it can be
bilateral in up to 30% of cases. The most
affected regions are the hilar region and the
right paratracheal region. It is frequently
associated with parenchymal opacities and
segmental or lobar atelectasis.
• Atelectasis results from extrinsic airway
compression due to lymph node enlargement, being the principal manifestation in
J Bras Pneumol. 2009;35(10):1018-1048

1026

Comissão de Tuberculose da SBPT, Grupo de Trabalho das Diretrizes para Tuberculose da SBPT

children under 2 years of age. The most
affected segments are the anterior segment
of the upper lobes and the medial segment
of the middle lobe.(30)
• Miliary pattern consists of small nodular
opacities, measuring 1-3 cm in diameter,
symmetrically distributed. Asymmetric
distribution can occur in up to 15% of
cases. It can be accompanied by parenchymal opacities in 40% of cases involving
children and less frequently in cases involving adults. Lymph node enlargement is
observed in 95% of children and in approximately 10% of adults.(29,31)
• Pleural effusion is considered a late manifestation of primary TB, occurring in 25%
of cases. It is rare in childhood.(28)

Post-primary TB
The principal changes in post-primary TB are
as follows:
• Parenchymal changes consist of slight,
clustered nodular opacities, with ill-defined borders, located primarily in the lung
apices as well as in the infraclavicular and
interclavicular-hilar regions, corresponding to the apical and posterior region of
the upper lobes and to the upper segment
of the lower lobes. These changes can
progress to a heterogeneous segmental or
lobar pattern, being bilateral in up to two
thirds of the cases. Local lymphatic dissemination is characterized by interposed
lines and bands abutting parenchymal
opacities. Bronchogenic dissemination is
characterized by small, clustered linear and
nodular opacities (better identified using
HRCT). The classic pattern of post-primary
TB is cavitation, single or multiple, measuring, on average, approximately 2 cm in
diameter and preferentially located in the
apical and dorsal segments. Rarely does
it contain an air-fluid level. After cure,
these lesions become fibrotic, eventually
calcified, being accompanied by distortion
of the parenchymal architecture, traction
bronchiectasis, deviation of the mediastinal structures, and tuberculomas.(28-30)
The atypical presentations are located in
the anterior segments of the upper lobes
and in the basal segments. The radiographic manifestations of TB/HIV co-infection
depend on the degree of immunosuppression. In those individuals with CD4 counts
J Bras Pneumol. 2009;35(10):1018-1048

below 200 cells/mm3, chest X-ray findings
can be normal in up to 20% of cases.
• Airway changes consist of bronchial involvement, characterized by stenosis with
resultant atelectasis, in 9-40% of cases.
(28,29)

HRCT
In cases of SRD in which sputum smears are
negative for AFB or in which patients are unable
to produce material for mycobacteriology tests,
HRCT can be indicated when chest X-ray findings are insufficient to establish a diagnosis. The
principal alterations are air-space nodules or
acinar nodules accompanied by linear ramifications, resulting in a tree-in-bud pattern. Acinar
opacities translate the granulomatous inflammatory changes in the terminal bronchioles and
alveolar ducts. Although acinar opacities are
observed by chest X-ray in half of the TB cases,
HRCT can demonstrate them in up to 98% of
cases. Other findings include bronchial wall
thickening, bronchial wall dilatation and approximation of the bronchial walls. Regarding miliary
TB, HRCT, although not highly specific, is more
sensitive than is chest X-ray in the definition and
distribution of micronodules, as well as in mediastinal evaluation. Parenchymal opacities, small
cavitations, acinar nodules, lymph node enlargement and concomitant pleural effusion can be
seen.(29,31),(32[4]),(33[2B])

Diagnosis of AFB-negative TB
In countries with limited financial resources,
a course of nonspecific antibiotic therapy is
indicated (the use of fluoroquinolone should be
avoided due to its potential effect on mycobacteria) in order to rule out bacterial infection. There
is no scientific evidence to justify two successive
courses of nonspecific antibiotics in outpatient cases. Theoretically, therapeutic tests with
anti-TB drugs are not indicated as a diagnostic
tool. Nonspecific tests, such as inflammatory
markers (C-reactive protein, ESR, etc.), do not
have good accuracy. Although algorithms/score
systems are useful in the management of cases,
they have yet to be validated for use in adults in
different epidemiological contexts.(34[2B])

Diagnosis of extrapulmonary TB
Although extrapulmonary TB is paucibacillary,
bacteriological diagnosis (as well as histopatho-
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logical diagnosis) should be attempted. All of
the material obtained by biopsy should also be
stored in distilled water or saline solution (both
sterile) in order to enable culture.

Pleural TB
Culture combined with histopathological
examination of the pleural fragment allows
the diagnosis in up to 90% of cases.(35[2B]) The
determination of ADA levels is the principal
supplementary method, being part of a set of
parameters that authorize the initiation of treatment: exudates containing more than 75% of
lymphocytes; ADA > 40 U/L; and absence of
neoplastic cells.(36[2B]),(37[1A]),(38[2B]),(39[2B]) The Giusti
method or another validated method should
be used to determine ADA levels.(40[1B]) Although
the determination of IFN-γ levels is supported
by good evidence, its cost is too high.(41[2B])
Among the molecular methods, nested PCR is
potentially useful, although there is no evidence
for clinical use. In HIV-negative individuals,
induced sputum culture is positive in 50% of
cases, even when chest X-ray reveals no alterations other than pleural effusion, reaching 75%
in HIV-positive individuals.(35[2B])

Peripheral lymph node TB
Lymph nodes can develop fistulas, releasing
secretion in which smear examination for AFB
can be positive. Lymph node puncture/biopsy
is indicated, and its product should be sent for
histopathological analysis, direct microscopy,
and culture for mycobacteria.(42) Although nested
PCR is the molecular method that performs best,
there are no studies on its accuracy in routine
use.(43[1A]),(44[1B])

CNS-TB
This type of TB can present as meningeal
TB (basal, exudative meningitis) or as cerebral
parenchymal TB (tuberculoma, abscess, and
inflammation of the brain). In suspected cases
of CNS-TB, chest X-ray is indicated (X-ray
findings are suggestive of TB in half of the
cases). Contrast-enhanced neuroimaging (CT
or magnetic resonance imaging) should be
the first test to be performed. The three most
common imaging findings in TB meningitis are
hydrocephalus, basal meningeal thickening, and
cerebral parenchymal infarction. Lumbar punc-
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ture (after CT evaluation) shows the following:
pleocytosis (rarely > 1,000 cells/mm3); leukocyte
counts ranging from 100 to 500/mm3, with a
predominance of lymphocytes; high protein
levels (100 to 500 mg%); and low glucose
levels (< 40 mg%). The differential diagnosis
should be causes of lymphocytic meningitis,
and clinical suspicion, epidemiological history,
and evaluation of the immunological status of
the patients are essential.(45[2A]) Examination of
cerebrospinal fluid for AFB is positive in 5-20%
of cases, although positivity can reach 40% if
the cerebrospinal fluid is centrifuged. Culture is
positive in half of the cases. The use of automated culture methods, such as BACTEC MGIT
960, can increase yield, and results are obtained
in 2-3 weeks.
Therapeutic tests are valid after other causes
of lymphocytic meningitis are ruled out by clinical
and laboratory evaluations.(45[2A]),(46[1B]) Although
there is no conclusive evidence to support their
routine use, as there is for the determination of
IFN-γ levels, NAA and the determination of ADA
levels in cerebrospinal fluid are promising.

Urinary tract TB
The classic finding is aseptic leukocyturia.
Isolated hematuria is uncommon.(47[2B]) A positive urine culture defines the diagnosis. At least
three (up to six) morning samples of urine
should be collected and sent to the laboratory
on the day of collection. Radiological findings
range from small calcifications to obstructive
phenomena accompanied by hydronephrosis.
(48[3B]),(49[2B])
Excretory urography is indicated in
cases of suspected urinary tract TB. Cystoscopy
and biopsy are important for the diagnosis of
cystitis. The use of NAA and ADA level determination has yet to be validated.(41[2B])

New techniques for the diagnosis of TB
Molecular methods
Molecular tests for the diagnosis of TB
are based on the amplification and detection
of specific nucleic acid sequences of the Mtb
complex in clinical specimens, providing results
in 24-48 h. The systems developed in research
laboratories are manually operated and are
known as in-house systems. Some systems are
already commercially available in the form of
J Bras Pneumol. 2009;35(10):1018-1048
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standardized kits.(50[2A]),(51[2A]),(52[1A]) The accuracy
of the different in house methods of NAA for
the diagnosis of pulmonary TB is heterogeneous.
(53[1A])
In AFB-positive smear samples, commercial methods have a high sensitivity (96%) and a
high specificity (85%), whereas, in AFB-negative
smear samples, these methods have a limited
sensitivity (66%), despite having a high specificity
(98%).(53[1A]) In clinical practice, NAA tests allow
the early diagnosis of TB in approximately 60%
of AFB-negative cases (with subsequent positive
cultures) and the differentiation between TB
and NTM in patients with AFB-positive smears
(in regions with a high prevalence of pulmonary
disease caused by NTM).

The FDA has approved NAA tests exclusively for use in respiratory samples,
that is, for the investigation of pulmonary TB. These tests should not be used
to monitor treatment, nor do they replace culture for mycobacteria.(54)
Studies on the accuracy of new methods,
such as the GenoType® MTBDR strip assay (Hain
Lifescience GmbH, Nehren, Germany) and the
GeneXpert® System (Cepheid, Sunnyvale, CA,
USA), are being conducted in Brazil in order to
validate the use of these methods for diagnosis.

Serological methods
There are no standardized or validated
methods for the diagnosis of pulmonary or
extrapulmonary TB.

New techniques to assess drug
susceptibility
The only new test recommended by the WHO
for routine use is the GenoType® strip assay,
which identifies the Mtb complex as well as its
resistance to H and R.(51[2A]) This test is based
on the detection of the most common mutations in the rpoB and katG genes. Phenotypic
methods based on colorimetric indicators have
yet to be approved by the WHO. However, since
some of them are very simple and have accuracy similar to that of the proportion method,
they are widely used. Among these methods,
the one known as nitrate reductase assay is the
most promising, since results are obtained more
rapidly than when using the other classic phenotypic methods.(54[1B]),(55[1A])
J Bras Pneumol. 2009;35(10):1018-1048

Determination of cytokine levels
The alternative for the diagnosis of latent
TB infection, which is currently based on TST
results, are the assays known as IGRA. Currently,
two of these tests are commercially available:
QuantiFERON®-TB Gold (Cellestis Inc., Valencia,
CA, USA) and T-SPOT®.TB (Oxford Immunotec,
Abdingdon, UK). In Brazil, IGRA has yet to be
validated for routine use.(56[1B]),(57[1A])

Latent Mtb infection
Latent Mtb infection, or LTB, is the period
between the moment at which the bacilli
enter the organism and the onset of active TB,
providing the opportunity to adopt pharmacological measures, which are currently known as
treatment of LTB, replacing the term previously
used: chemoprophylaxis.
The diagnosis of LTB is based on positive
TST results in combination with the exclusion
of active TB. In recent years, the release of IFN-γ
when lymphocytes of the individual investigated
are exposed to bacillary fragments not present
in BCG (see “Determination of cytokine levels”
under the heading “New diagnostic methods”)
have been studied.
The size of the induration on the PPD/TST
guides the need for treatment of LTB in the
different epidemiological contexts, as presented
in Chart 4. A recent study conducted in Brazil
demonstrated that recent TB contacts who are
12 years of age or older, are HIV negative, and
have a TST induration ≥ 5 mm have a six-fold
higher risk of presenting LTB than do contacts
with a TST induration < 5 mm; in addition,
those authors demonstrated that a TST cut-off
point of 5 mm can be used even in regions with
a high prevalence of TB.(58[2B])
Although there are various definitions of
“contact” in the literature, the definition based
on scientific evidence is that by Rose (exposure
to AFB-positive cases for at least 200 h or exposure to culture positive cases for 400 h, and only
exposure in enclosed spaces is valued).(59-61)
Immunocompromised patients, patients who
were cured from the disease without pharmacological treatment, lung surgery candidates
suspected of or confirmed as having a previous
disease and transplant candidates should be
included in this group. The treatment of LTB in
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Chart 4 - Indications for treatment of LTB by TST induration and by risk group.(59),(85),(86[1A]),(88)
TST induration ≥ 5 mm
being infected with HIV
having been in contact with a case of pulmonary TB within the last 2 years and having been vaccinated with
BCG more than 2 years prior
not having been treated for TB and having sequelae of lesions on chest X-ray
being a transplant candidate or a transplant recipient
being immunocompromised due to other reasons (use of ≥ 15 mg/day of prednisone or equivalent for more
than 1 month or being a candidate for the use of TNF-α inhibitors)
TST conversion
being a worker in the prison system or an elderly care worker
being a mycobacteriology laboratory staff member
being a health care professional
having had contact with a case of pulmonary TB recently regardless of one’s age
TST induration ≥ 10 mm
having been in contact with a case of pulmonary TB within the last 2 years and having been vaccinated with
BCG 2 or less than 2 years prior
being an intravenous drug user
being immunocompromised due to insulin-dependent diabetes mellitus, silicosis, lymphoma, or neoplasms
in the head, neck, and lungs; or due to procedures such as gastrectomy, hemodialysis, and gastrointestinal
bypass
being indigenous
Regardless of the TST result
being HIV positive and having been in contact with a case of infectious pulmonary TB within the last 2
years or having sequelae of lesions from pulmonary TB on chest X-ray without a history of treatment for TB,
regardless of the TST result (even with an induration < 5 mm)

pregnant women and in indigenous populations
follows the same rules.
It is important to point out the following:
• There is no need to evaluate the booster
effect in health care workers or in individuals who have been in contact with a TB
case.(62),(63[2B]),(64[2B])
• In risk groups (such as that of patients
treated with anti-TNF-α drugs or that of
patients infected with HIV), TST should be
performed periodically in individuals who
have an initial negative TST result.
• Individuals who have been in contact with
a TB case recently and have a negative TST
result (induration < 5 mm) should undergo
a second TST at 6-12 weeks after the first
one to determine whether there was TST
conversion.
• Candidates for the use of TNF-α inhibitors
should have received treatment for LTB for
at least one month before initiating TNF-α
inhibitor therapy.
• The protection provided by the treatment
of LTB to individuals who have been in
contact with a TB case lasts practically a

lifetime (except in cases of reinfection),
although it is more pronounced in the first
years.(65[1B])

Treatment of LTB
Treatment of LTB is indicated for the groups
presented in Chart 4, for asymptomatic individuals, and for individuals with normal X-ray
findings.(66) The drug currently used is H at a
dose of 5-10 mg/kg of body weight (up to
300 mg/day) for 6 months; extending treatment
to 9 months brings few advantages in terms of
likelihood of future disease.(67) The possibility
of the diagnosis of active TB should always be
ruled out before treatment of LTB is initiated.

Adverse effects
Adverse effects are rare and, in general,
do not determine treatment discontinuation.
Contrary to what was once thought, liver disease
rarely occurs, there being no need for follow-up
laboratory testing.(68[2C]),(69[2C]) Gastric complaints,
urticaria, memory impairment, learning difficulties, excessive sleepiness, insomnia, handwriting
J Bras Pneumol. 2009;35(10):1018-1048
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changes, etc, are also uncommon.(68[2C]) Since the
bacillary population in those individuals is small,
there is no risk for the development of resistant
strains during treatment of LTB with H.

Laboratory tests prior to and after
treatment of LTB
The indications for laboratory tests prior
to and after treatment of LTB are the same as
those pointed out in “Treatment of TB in liver
disease”, presented under the topic “TB in special
situations and comorbidities (including HIV)”.
The discontinuation of H is indicated in cases of
ALT > 3 times ULN, if accompanied by signs or
symptoms, and in cases of ALT > 5 times ULN,
even in asymptomatic patients.
The possibility of shorter treatments is
desirable, and, in this sense, some alternatives
have been suggested. The combination RZ for
2-3 months is contraindicated due to the high
risk of liver disease and death. The combination HR for 3 months or the use of R alone for
2-4 months has proven efficacious, being associated with minimal toxicity, and can be indicated
for those who are intolerant to H.(70[2A])
Individuals who have been in contact with
cases of resistant strains should be submitted to
treatment of LTB, although there is no scientific
evidence regarding the best regimen. The combination EZ or the combination E+fluoroquinolone
has been recommended if there is resistance to
H and to R; logic indicates that individuals who

have been in contact with cases of MDR-TB
should be treated with drugs to which the bacilli
are susceptible, even with those drugs presenting
lower bactericidal or bacteriostatic activity.(71[2C])
The need for repeating treatment of LTB
should be considered under two conditions:
• persistence of immunosuppression (every 2
or 3 years)
• reexposure to infectious cases (whenever it
occurs)

Treatment of TB
The system of TB treatment that has been
recommended by the NTCP/NMH since 1979,
with the introduction of R and the unification
of activities, is being changed. The principal
changes proposed by the TAC of the NTCP/NMH
are as follows:
• Introduce a fourth drug, i.e., E, in the
attack phase (2RHZE/4RH regimen).
• Use fixed-dose combination tablets containing four drugs (RHZE) during the intensive
care phase and containing two drugs (RH)
during the continued treatment.
• Use tablet formulations as replacements
for the capsules previously available.
• Adjust the doses of H and Z in adults to 300
mg/day and 1,600 mg/day, respectively.
Therefore, the TB treatment regimens recommended by the NTCP will be as follows:

Chart 5 - Basic regimen for the treatment of TB in Brazil.
Regimen
Drugs
Body weight
2RHZE
RHZE
Up to 20 kg

Dose
R: 10mg/kg/day

Intensive care phase

H: 10 mg/kg/day

4 RHa

20-35 kg
36-50 kg
> 50 kg
Up to 20 kg

E: 25 mg/kg/day
2 tablets
3 tablets
4 tablets
R: 10 mg/kg/day

20-35 kg
36-50 kg
> 50 kg

H: 10 mg/kg/day
2 tablets
3 tablets
4 tablets

Months
2

Z: 35 mg/kg/day

RH

Maintenance phase

4

The number before the acronyms indicates the duration of treatment in months; dose per tablet: R = 150 mg; H = 75 mg;
Z = 400 mg; and E = 275 mg. aIn the first months of implementation of the new regimen, the maintenance phase will
continue in the form of capsules.
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Basic regimen (2RHZE/4RH)
The basic regimen is indicated for all new cases
of all forms of pulmonary and extrapulmonary
TB (with the exception of meningoencephalitis),
as well as for all cases of recurrence and retreatment due to noncompliance (Chart 5).
The NTCP also proposes that patients with
AFB-positive smears at the end of the second
month of treatment should be submitted to
culture and identification of mycobacteria, as
well as to susceptibility testing, due to the possibility of resistant TB.

Regimen for meningoencephalitis
(2RHZE/7RH)
In meningoencephalitis, it is recommended
that an oral corticosteroid (prednisone at a dose
of 1-2 mg/kg/day for 4 weeks) or, in severe cases,
an intravenous corticosteroid (dexamethasone at
a dose of 0.3-0.4 mg/kg/day for 4-8 weeks) be
used concomitantly, the dose being tapered over
the following 4 weeks (Chart 6).(72)

Regimen for children
For children (patients under 10 years of age),
the current treatment with three drugs continues
to be used: R (10 mg/kg); H (10 mg/kg); and Z
(35 mg/kg). New formulations in the form of
dispersible tablets are being developed. One of
the explanations for not using E in children is
the difficulty in identifying optic neuritis (an
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adverse effect of the use of E) early in this age
bracket.

Other proposals of the TAC/NMH
Regimen for MDR-TB
(2S5EOZT/4S3EOZT/12EOT)
The regimen will be standardized, comprising
five drugs (SEOZT) during the intensive care
phase and three drugs (EOT) during the maintenance phase, as detailed in Chart 7.
In the first 2 months, S should be used
5 times a week, subsequently being used
3 times a week in the following 4 months. The
18-month treatment regimen should be supervised and monitored at a tertiary referral center.
(73[2B]),(74)
There is some argument as to the use
of fluoroquinolone (a mandatory component of
MDR-TB treatment regimens). Being less costly,
and based on the experience gained from the
3,900 cases registered in the NMH MDR-TB
reporting database, O is an option. Levofloxacin
and moxifloxacin are also being considered.
However, the lack of studies on long-term use
of moxifloxacin and the evidence suggesting
this drug as a future alternative to reduce treatment duration in treatment-naïve patients speak
against the use of moxifloxacin in MDR-TB
patients.(75[1B]) Further studies are needed to
compare regimens containing O and regimens
containing levofloxacin for the treatment of
MDR-TB.

Chart 6 - Treatment regimen for meningoencephalitis.
Regimen
Drugs
Body weight
2RHZE
RHZE
Up to 20 kg

Dose
R: 10 mg/kg/day

Intensive care phase

H: 10 mg/kg/day

7RHa

20-35 kg
36-50 kg
> 50 kg
Up to 20 kg

E: 25 mg/kg/day
2 tablets
3 tablets
4 tablets
R: 10 mg/kg/day

20-35 kg
36-50 kg
> 50 kg

H: 10 mg/kg/day
2 tablets
3 tablets
4 tablets

Months
2

Z: 35 mg/kg/day

RH

Maintenance phase

7

The number before the acronyms indicates the duration of treatment in months; dose per tablet: R = 150 mg; H = 75 mg;
Z = 400 mg; and E = 275 mg. aIn the first months of implementation of the new regimen, the maintenance phase will
continue in the form of capsules.
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Chart 7 - Regimen for MDR-TB.
Regimen

Drug(s)

Body weight

Dose

Months

2S5OZT

S

Up to 20 kg

20 mg/kg/day

2

20-50 kg

500 mg/day

> 50 kg

1,000 mg/day

Up to 20 kg

25 mg/kg/day

20-50 kg

800 mg/day

> 50 kg

1,200 mg/day

Up to 20 kg

10 mg/kg/day

20-50 kg

400 mg/day

> 50 kg

800 mg/day

Up to 20 kg

35 mg/kg/day

20-50 kg

1,000 mg/day

> 50 kg

1,500 mg/day

Up to 20 kg

250 mg/day

20-50 kg

500 mg/day

Intensive care phase
(1st stage)
E

O

Z

T

4S3EOZT

S

Intensive care phase
(2nd stage)
E

O

Z

T

12EOT

E

Maintenance phase
O

T

> 50 kg

750 mg/day

Up to 20 kg

20 mg/kg/day

20-50 kg

500 mg/day

> 50 kg

1,000 mg/day

Up to 20 kg

25 mg/kg/day

20-50 kg

800 mg/day

> 50 kg

1,200 mg/day

Up to 20 kg

10 mg/kg/day

20-50 kg

400 mg/day

> 50 kg

800 mg/day

Up to 20 kg

35 mg/kg/day

20-50 kg

1,000 mg/day

> 50 kg

1,500 mg/day

Up to 20 kg

250 mg/day

20-50 kg

500 mg/day

> 50 kg

750 mg/day

Up to 20 kg

25 mg/kg/day

20-50 kg

800 mg/day

> 50 kg

1,200 mg/day

Up to 20 kg

10 mg/kg/day

20-50 kg

400 mg/day

> 50 kg

800 mg/day

Up to 20 kg

250 mg/day

20-50 kg

500 mg/day

> 50 kg

750 mg/day

4

12

The number before the acronym indicates the duration of treatment in months; the subscript number after a letter in the
acronym indicates the number of days in the week when the drug will be administered.
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The indications of
2S5EOZT/4S3EOZT/12EOT are as follows:
• Failure of the basic regimen, with resistance
to R + H or to R + H + another first-line
drug.
• Impossibility of using the basic regimen
due to intolerance to two or more drugs.

Notes
• If S cannot be used, use amikacin at the
same frequency.
• In suspected cases of failure, extend the use
of the basic regimen until the culture and
susceptibility testing results are known. In
addition, consider the following possibilities: (a) infection with NTM; (b) error in
drug dosage; (c) irregular use of drugs in
cases of self-administered regimens; and
(d) poor drug absorption (rarer).
• Regimen for extensive drug resistance
(XDR-TB)
• Patients should be referred to tertiary
referral centers, and individualized salvage
drug regimens should be used. The following drugs will be made available in such
referral centers: capreomycin; moxifloxacin; PAS; and ethionamide.

Regimen for polydrug-resistant TB
Regimens should be individualized based on
susceptibility testing results.

Regimen for cases of intolerance to one
drug
•
•
•
•

Intolerance to R: 2HZES5\10HE
Intolerance to H: 2RZES5\7RE
Intolerance to Z: 2RHE\7RH
Intolerance to E: 2RHZ\4RH

Regimen for cases of liver disease prior
to or during treatment
See “TB in special situations and comorbidities (including HIV)”.

Final recommendations of the TAC/NMH
• All cases of failure or of MDR-TB, in
addition to those cases requiring special
regimens, should be referred to referral
centers, should be reported to the MDR-TB
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System, and should be registered in the
SINAN.(73[ 2B])
• Until the combination tablets containing four drugs are available and the
NTCP health care workers have been
trained, the RHZ regimen continues to be
recommended.
• Drugs in individual formulations in the
form of tablets (R, 300 mg; R, 150 mg;
H, 100 mg; H, 300 mg; Z, 500 mg; and
E, 400 mg) and suspension (R at 2% and
Z at 3%) will continue to be available for
inclusion in special regimens.
• For cases of TB/HIV co-infection requiring
ARV therapy incompatible with the use of
R (protease inhibitors), rifabutin will be
available to replace R in the composition
of the basic regimen.

Comments on the proposals of the NTCP
The principal change in TB treatment
presented in the technical note of the TAC/NTCP/
NMH (add E to the RHZ regimen) is a consequence of the data collected in the II National
Survey on anti-TB Drug Resistance (2007-2008),
which showed that the rate of primary resistance to H increased from 3.5% to 6.0% and the
rate of primary resistance to R increased from
0.2% to 1.5% between 1997 (I National Survey
on anti-TB Drug Resistance) and 2007 in Brazil
(National Ministry of Health. II National Survey
on anti-TB Drug Resistance, 2008 – unpublished data). The risk of treatment failure in
TB patients with initial resistance to H or to R
who are treated with RHZ (which is the regimen
currently used) exists but is low. However, the
risk of disease recurrence is higher than the usual
risk, which is approximately 5%.(76),(77[2B]),(78[2B]),(79[
2B])
The choice of E as the fourth drug is based
on data from clinical trials that were conducted
in the 1960s and 1970s and demonstrated that
R, S, and E were the drugs that, combined with
H, had the greatest capacity to reduce treatment failure due to the development of resistant
strains.(80) Therefore, the addition of E to the
regimen practically eliminates the risk of failure
and reduces the risk of recurrence in patients
with primary resistance to H or to R. However,
the addition of E does not change the rates of
failure or recurrence in patients who have other
patterns of resistance.(76) Furthermore, the RHZE
J Bras Pneumol. 2009;35(10):1018-1048
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regimen has long been used, with the same
objectives, in virtually all countries
The use of fixed-dose combination (FDC)
tablets containing anti-TB drugs has been
recommended by the WHO and the IUATLD as
an additional measure to improve treatment
adherence by reducing the number of tablets
to be taken.(81,82) In a meta-analysis published
in 2007, researchers found two studies on TB
comparing adherence to treatment with FDC
drugs and adherence to treatment with individual tablets between 1966 and 2005.(83[2A])
In both studies, the use of FDC drugs reduced
the risk of noncompliance with treatment by
approximately 11%, although the 95% CIs were
very wide (both spanning 1, that is, the null
effect). The advantages of FDC drugs are as
follows: (a) fewer prescription errors; (b) smaller
number of tablets; and (c) the impossibility of
patients being able to choose the drug to be
taken. The principal disadvantages of combining
three or more drugs in one tablet that have
been described are as follows: (a) possibility of
overdosage or underdosage resulting from a
prescription error; (b) changes in the bioavailability of R; and (c) difficulties in determining,
in cases of adverse effects, which drug is responsible for such effects. In addition, it remains
unclear whether there are absorption problems
in HIV-positive patients (especially in those with
low serum CD4 levels), as can occur even when
using drugs in individual tablets.(84[2B]) Therefore,
the present Guidelines recommend that studies
based on data collected in accordance with the
codes of Good Clinical Practice be conducted in
some centers in order to evaluate the impact of
the changes.
The Tuberculosis Trials Consortium Study 22
demonstrated that, in the control arm (intermittent RH treatment twice a week during the
continued treatment), 21% of the patients with
X-ray findings of cavitation and positive culture
results at the end of the second month had
TB recurrence, compared with only 6% of the
patients with X-ray findings of cavitation or
positive culture results at 2 months and with 2%
of the patients without cavitation or positive
culture results.(85[1B]) Unpublished data from a
secondary study of a clinical trial demonstrated
that 25% of patients with TB susceptible to all
drugs and 24% of patients with TB resistant
to at least one drug in the RHZE regimen had
J Bras Pneumol. 2009;35(10):1018-1048

AFB-positive smears at the end of the second
month of treatment, showing that there is no
relationship between the results of sputum
smear examination for AFB and resistance.
(75[1B])
Therefore, there is no scientific evidence
to support the recommendation of culture and
susceptibility testing only for patients with
AFB-positive smears at the end of the second
month of treatment.

TB in special situations and
comorbidities (including HIV)
TB/HIV
Infection with HIV increases the risk of developing TB significantly, and even patients on ARV
therapy have a high incidence of TB.(86)
In HIV-positive patients, the yield of
sputum smear examination for AFB is lower,
the prevalence of NTM infection is higher, and
the incidence of MDR-TB is higher.(74),(87[2C])
Therefore, in addition to smear examination for
AFB, culture, identification, and susceptibility
testing should be requested.
In patients with TB/HIV co-infection, TB
treatment should be prioritized and, when indicated, ARV therapy should be initiated 2-4 weeks
after the initiation of TB treatment. The regimens recommended are the same as those for
HIV-negative patients (see “Treatment of TB”),
with the possibility of replacing R with rifabutin
in patients on ARV therapy incompatible with
R.(88,89) The best option for the composition of
the ARV regimen is efavirenz combined with two
NRTIs, and no dosage change is required when it
is administered together with R.(89,90)
The occurrence of IRIS is not an indication
for discontinuing any of the treatments. The
management of IRIS includes the use of corticosteroids in more severe cases.(89,90)

LTB
See “Latent Mtb infection”.

TB in diabetics
Consider extending treatment to 9 months
and replace oral hypoglycemic agents with
insulin during treatment (keep fasting glycemia
≤ 160 mg/dL).
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TB in pregnant women
Pyridoxine (50 mg/day) is indicated during
pregnancy, given the risk of H causing convulsive seizures in neonates. The RHZE regimen can
be administered in the usual doses. However, R
should not be administered in increased doses in
intermittent regimens due to the risk of hypoprothrombinemia and bleeding. The use of Et, S,
and quinolones in pregnant women is contraindicated.(89,91,92)

TB in renal failure
R, H, and Z are safe and can be prescribed
in the usual doses. The treatment is changed
exclusively in cases of renal failure with creatinine clearance ≤ 30 mL/min or in cases of renal
failure requiring dialysis. It is recommended that
S and E be avoided. If there is no other alternative, S and E should be administered at lower
doses and at longer intervals. The safest regimen
is 2HRZ/4HR.(89) If the basic regimen cannot be
used, other drugs are recommended (Chart 8).

Liver disease and TB
Request laboratory tests (determination of
ALT/AST, bilirubin, and alkaline phosphatase
levels) at the initiation of and during treatment
of adult patients with a history as follows:
• alcohol consumption
• (past or current) liver disease or hepatitis
• current use of other hepatotoxic drugs
• infection with HIV
In cases of hepatitis or liver disease without
an apparent etiologic factor, also request analysis
of viral hepatitis markers. An increase in alkaline
phosphatase or bilirubin levels, with little or no
increase in ALT (previously known as glutamic-pyruvic transaminase—GPT) levels, indicates
cholestasis. An increase in ALT (GPT) levels is
Chart 8 - Treatment of TB in advanced renal failure.
(87[2C])

Drug
Dose and frequency
Isoniazid
300 mg/day or 900 mg/3 times a week
Rifampin
600 mg/day or 600 mg/3 times a week
Pyrazinamide
25-35 mg/kg/dose/3 times a week
Ethambutol
15-25 mg/kg/dose/3 times a week
Ethionamide
250-500 mg/dose/daily
Streptomycin 12-15 mg/kg/dose/2-3 times a week
Amikacin
12-15 mg/kg/dose/2-3 times a week
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more specific for hepatocellular lesion than is
an increase in AST (also known as glutamicoxaloacetic transaminase—GOT) levels, which
can also be indicative of muscle abnormalities,
as well as of abnormalities in the heart or in the
kidney.

Treatment of TB and liver disease(1,88,93,94)
Liver disease prior to the initiation of
treatment
Stable or unstable liver disease (but without
cirrhosis) + tests at baseline (prior to the initiation of treatment) revealing the following:
• ALT/AST > 3 times ULN = RHE for
9 months
• ALT/AST ≤ 3 times ULN = RHZE for
6 months
• Liver cirrhosis = RE + (levofloxacin or
moxifloxacin or O or cycloserine) for 12-18
months
• Established chronic liver disease
› Without any clinical evidence of disease
and presenting ALT/AST ≤ 3 times ULN
» RHZE normally (even if patients are
infected with the hepatitis virus or have
a history of acute hepatitis or excessive
alcohol consumption). Follow-up evaluations should include periodic laboratory
tests.(88)
› With clinical evidence of disease or presenting ALT/AST > 3 times ULN
» 2HRES/6HE or 2HRE/6HE or 2HSE/10HE
or 3SEO/9EO

Notes
• R is hepatotoxic, as are H and Z. However, of
the three, R causes the least hepatocellular
injury (although it can cause cholestatic
jaundice) and Z is the most hepatotoxic.
Given the efficacy of H and, especially, of
R, their use can always be attempted, even
in the presence of preexisting liver injury.
(89,95,96)

• Hepatotoxicity is caused by the pair R+H.
Rarely does R alone cause hepatic changes.
Therefore, in theory, the 2RSE/7RE or the
6RE+levofloxacin regimen can also be an
alternative, although there is no scientific
evidence to support the use of any of these
two regimens.
• Rarely does E cause liver injury.
J Bras Pneumol. 2009;35(10):1018-1048
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Acute hepatitis
If the initiation of TB treatment cannot be
delayed until hepatitis is resolved, prescribe
3SE/6RH or 3SEO/6RH (in extensive TB).
Administer O in a single morning dose. The dose
for patients weighing 45 kg or less is 400 mg/day.
For patients weighing more than 45 kg, there is
evidence to support the use of 400 mg/day(97[2B])
and the use of 600 mg/day (three 200-mg tablets
per day).(98[2C]) Due to the fact that 200-mg O
tablets are unavailable and that 400-mg tablets
cannot be divided into two halves, some centers
prescribe two 400-mg O tablets (800 mg/day)
for patients weighing more than 45 kg (apparently without problems), although there is no
scientific evidence to support this dosage.

Hepatotoxicity after the initiation of
treatment
• ALT/AST > 5 times ULN (with or without
jaundice), or jaundice (with or without
increased ALT or AST levels), or liver
symptoms: discontinue the regimen and
investigate alcohol abuse, biliary disease,
or use of other hepatotoxic drugs.
• In severe cases, until the cause of the
abnormality is identified, or in cases in
which enzyme levels or bilirubin levels do
not normalize after 4 weeks of treatment,
use 3SEO/9EO, combined with H or not.
(97,98)

Reintroduction of the RHZE regimen(1,88,93,94)
• ALT/AST < 2 times ULN: reinitiate R, H, and
Z one at a time. First R (with or without E);
3-7 days after the reintroduction, request
tests; if there is no increase in ALT/AST
levels, reintroduce H; if, 1 week after the

reintroduction of H, there is no increase in
the ALT/AST levels, reinitiate Z.
• If the symptoms reappear or if ALT/AST
levels increase, discontinue the last drug
added.
• In patients with long-term or severe hepatotoxicity, do not reintroduce Z and extend
treatment to 9 months.

Notes
• There can be a transitory increase in
ALT/AST levels during the first weeks of
treatment with the RHZE regimen. Only
discontinue the regimen if any of the
following occur: a > 3 times ULN increase
in ALT/AST levels accompanied by symptoms (anorexia or malaise or vomiting); a
> 5 times ULN increase in ALT/AST levels,
with or without symptoms; or an increase
in bilirubin (or clinical jaundice) or alkaline
phosphatase levels.
• Hepatic changes can be caused by TB and
improve after the initiation of treatment.
• If there is a history of alcoholism, use pyridoxine (50 mg/day) to prevent peripheral
neuritis.

Transplant recipients, patients with
silicosis or malignant neoplasia, or
patients on immunosuppressive drugs
Treatment can be extended to 9 months, and
follow-up evaluations can be performed for 2
years after cure, by means of quarterly appointments.(99)

New drugs for the treatment of TB
Studies for the development and validations
of new anti-TB drugs should have the following
objectives:

Chart 9 - Principal anti-TB drugs that have been evaluated in clinical studies.
Drug
Phase of study
Fluoroquinolones
Phase II trials for susceptible TBa
Diarylquinoline TMC 207
Phase II trial for MDR-TBb
Nitroimidazoles PA-824 and OPC-67683
PA-824: phase IIa trial for susceptible TBa
Linezolid
Ethylenediamine Q109
Pirrol LL-3858
completed; and bunderway.

a
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OPC-67683: phase II trial for MDR-TBa
Phase IIa for susceptible TB and IIb for MDR-TBa
Phase Ib
Phase Ib
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• reduce the duration of treatment of active
TB and LTB
• reduce the interaction between anti-TB
drugs and ARV agents
• find therapeutic alternatives for the treatment of MDR-TB
The main TB treatment drugs that have been
evaluated in clinical trials are listed in Chart 9.
It has been demonstrated that fluoroquinolones have in vitro and in vivo bactericidal
activity against Mtb.(100,101) Clinical studies
demonstrated that the addition of a fluoroquinolone to the first-line regimen significantly
increased the rate of culture conversion in the
second and in the third month of treatment
and that the regimens containing moxifloxacin
were better than those containing E or O or
gatifloxacin. However, there was no difference
between the R + moxifloxacin + ZE regimen and
the RHZE regimen.(75[1B]),(101[1B]),(102[1B]) Therefore,
moxifloxacin is potentially useful in therapeutic
regimens in order to reduce treatment duration.
Recently completed clinical trials with fluoroquinolones are listed in Chart 10.

Surgical treatment of pulmonary TB
The main surgical indications in cases of
pulmonary TB are as follows:
• MDR-TB
• severe adverse effects to anti-TB drugs
• uncontrolled or recurrent hemoptysis
• complications, including empyema, pneumothorax, and bronchopleural fistula
• lymph node enlargement with compression of the tracheobronchial tree
The indications for surgical treatment without
active TB (sequela or residue) are as follows:
• symptomatic pulmonary residue (hemoptysis or recurrent infections)
• symptomatic cavitary lung lesion colonized
by fungi
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• uncontrolled or recurrent hemoptysis
• complications, including empyema, pneumothorax, and bronchopleural fistula
• differentiation between TB and lung
cancer

MDR-TB
The surgical indications in MDR-TB are as fol
lows(103[3B]),(104[3B]),(105[3B]),(106[3B]),(107[3B]),(108[3B]),(109[3B]):
a) persistence of positive sputum smears
b) cases of localized disease, usually cavitary,
with a high risk of recurrence and presenting caverns with no signs of regression
during treatment and cases of destroyed
lung
c) profile of significant resistance to at least
four drugs
d) multiple recurrence
e) recurrent hemoptysis or secondary
infection
Sputum conversion prior to surgery or a reduction in the bacterial load is desirable in order to
reduce the risk of recurrence. Patients with Mtb
resistant to nearly all drugs are usually operated
on earlier (1-2 months after the initiation of
therapy for multidrug resistance). Patients with
bacilli susceptible to some of the drugs should
be treated for 3-4 months in order to achieve
sputum conversion or reduce the bacterial load.
The presence of cavitary lesions reinforces the
indication for early surgery due to the restricted
penetration of the drugs and the larger bacillary
load.(104[3B]),(105[3B]),(109[3B]),(110[3B]) After surgery, the
drugs should be maintained for 18-24 months.
(104[3B]),(110[3B])
Nutritional status and extent of
disease are decisive factors in the success of the
surgical treatment. In recent studies, the disease
was controlled with adjuvant surgical treatment
in up to 98% of cases, surgical mortality ranged
from 0 to 3%, morbidity ranged from 6 to 30%,

Chart 10 - Clinical trials of fluoroquinolones.
Trial
Number of patients
Study 27 (CDC/Tuberculosis Trial Consortium)
227
OFLOTUB International Consortium
217
Moxi study (Federal University of Rio de
Janeiro/Hopkins/FDA)
Study 28 (CDC/Tuberculosis Trial Consortium)a

Regimen evaluated
RHZE vs. RHZ+moxifloxacin
RHZE vs. RHZ+moxifloxacin or

170

RHZ+gatifloxacin or RHZ+ofloxacin
RHZE vs. RHZ+moxifloxacin

381

RHZE vs. R+moxifloxacin+ZE

Unpublished data.

a

J Bras Pneumol. 2009;35(10):1018-1048
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and the principal postoperative complications
were bronchopleural fistula and empyema.(103[3B
]),(107[3B]),(108[3B]),(110[3B]),(111[3B]),(112[3B]),(113)

Surgery as adjuvant therapy for cases of
XDR-TB was indicated in patients with localized lesion and no initial response to treatment.
(112[3B]),(113)

Under some circumstances, surgery can be
indicated even in patients with TB susceptible to
drugs(114[4]),(115[3B]):
• extreme intolerance to anti-TB drugs
• incomplete treatment, even after several
attempts
• uncontrollable massive hemoptysis
• cases of nodular lesions or masses in which
it is not possible to rule out malignancy

Hemoptysis
The ideal scenario is to transform the
emergency procedure into an elective one by
controlling hemoptysis and determining pulmonary function, thereby reducing anesthetic risk,
as well as preventing extensive and unnecessary
pulmonary resections.(114[4]),(115[3B]),(116[4])

Endobronchial TB
Bronchoscopy for the evaluation of endobronchial disease is indicated in pulmonary TB
when there is a significant reduction in lung
volume, unexplained chronic cough, hemoptysis, or localized wheezing.(104[3B]) Bronchoplasty
or tracheoplasty are indicated when, despite the
use of anti-TB drugs, there is progressive bronchial stenosis. Underused options include the
following: dilatation, which can result in resolution in cases of short stenosis; use of stents; and
use of laser.

Tuberculous lymphadenopathy
In children with hilar or mediastinal
lymphadenopathy, there can be acute or chronic
compression of the tracheobronchial tree causing
bronchial atelectasis, ulceration, and perforation, as well as lymph node calcification with
calculus formation in the bronchi (broncholithiasis), which erode and migrate to the bronchial
lumen. Surgical treatment is reserved for cases of
clinical treatment failure. Prophylactic removal is
not recommended.(116[4])
J Bras Pneumol. 2009;35(10):1018-1048

Pleural sequelae of TB
The evolution of pleural effusion due to
TB is favorable, and lung entrapment is rare.
Decortication is considered when there is a
significant deficit in pulmonary function and
labor capacity. The presence of relevant bronchopulmonary lesions makes decortication
impossible.(115[4]),(117[4])

Childhood TB
Diagnosis of active TB
Due to the difficulty in demonstrating Mtb
in clinical specimens collected from children, the
diagnosis of active TB is based on clinical, epidemiological, and radiological findings associated
with the interpretation of TST results, although
the infectious agent should be identified whenever possible.(118[2B])
The clinical manifestations are as follows:
• (moderate evening ) fever for 15 days or
more or irritability
• cough
• weight loss
• night sweats
Cases of slowly-progressive pneumonia (for
2 weeks or more) with no response to antimicrobial agents are also suspected cases of pulmonary
TB.(118[2B]),(119[4]) Chest X-ray and TST are indicated
in all children suspected of having TB. The most
common pattern on chest X-rays is that of
primary TB (see “Radiological diagnosis; Primary
TB” under the topic “Diagnosis”), with persistent
opacities or atelectasis that do not improve with
the use of antibiotics. In adolescents, the radiological pattern is similar to that found in adults
(with apical infiltrates with or without cavitation
or pleural effusion), although it can sometimes
be equal to the pattern found in children.(120[3B])
In daily practice, the diagnosis is made using a
scoring system (Chart 11) that has high sensitivity and high specificity in HIV-positive and in
HIV-negative children.(118[2B]),(121[2B])
GL should not be routinely performed and
is indicated only if the scoring system score is
negative for TB and it is possible to perform
culture for Mtb.(122[2B]) The sensitivity of smear
examination for AFB ranges from 10 to 15%,
whereas the sensitivity of culture ranges from
30 to 50%.(123[1B]),(124[2B]),(125[3B]) Bronchoscopy

Occasional or negative
0 points

Add 5 points
Normal X-ray findings
Subtract 5 points

0 points

Induration < 5 mm

Add 15 points

Induration ≥ 5 mm in individuals
not vaccinated or vaccinated more
than 2 years prior

or

Close contact, within the Induration ≥ 10 mm in individuals
last 2 years
not vaccinated with BCG or
vaccinated less than 2 years prior
Add 10 points

0 points

Normal weight or nonsevere
malnutrition

Add 5 points

Severe malnutrition

Nutritional status

Subtract 10 points
Interpretation: score equal to or greater than 40 points → highly likely diagnosis; score ranging from 30 to 35 points → possible diagnosis; and score equal to or lower than 25
points → unlikely diagnosis.

0 points
Improvement in respiratory
infection with the use of
antibiotics against common
pathogens or without the use of
antibiotics

Asymptomatic or presenting
symptoms for less than 2 weeks

Add 15 points
Condensation or any type of infiltrate for less
than 2 weeks

cavitation) for more than 2 weeks, showing
worsening or no improvement with the use of
antibiotics against common pathogens

Fever or symptoms such as cough,
• Hilar lymph node enlargement or miliary
adynamia, expectoration, weight
pattern
loss, sweating for more than 2
• Condensation or unchanging infiltrate (with or
weeks
without cavitation) for more than 2 weeks
Add 15 points
• Condensation or infiltrate (with or without

Chart 11 - Scoring system for the diagnosis of pulmonary TB in children (under 10 years of age) and in adolescents (with AFB-negative smears).
Clinical and radiological profile
Having been in contact
Tuberculin skin test
with an adult with TB
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can be useful, although its yield is not higher
than that of the collection of three samples of
GL.(126[4]) Sputum induction is a minimally invasive procedure, and its yield has been shown to
be higher than that of GL.(123[1B]),(124[2B]) The value
of serologic tests and interferon-gamma release
assays in the diagnosis of TB is discussed under
the topic “New techniques for the diagnosis of
TB”.

LTB
Chest X-rays and TSTs should be performed
in all patients who have been in contact with a
case of active pulmonary TB.(68) In children who
have been in contact with a case of pulmonary
TB, have no symptoms, and present normal
X-ray findings, the TST is considered positive if
the induration is ≥ 5 mm (children not vaccinated with BCG or vaccinated more than 2 years
prior) or ≥ 10 mm (children vaccinated with BCG
2 or less than 2 years prior). In immunocompromised patients, the TST is considered positive
when the induration is ≥ 5 mm, regardless of
age or BCG vaccination status. The approach in
children who have been in contact with an adult
with TB is described in Figure 3. The treatment
of LTB is presented under the topic “Latent Mtb
infection”.

Extrapulmonary TB
Approximately 20% of TB cases in children
present as extrapulmonary TB.(127[3B]) The most
Tuberculin skin test

common forms are peripheral lymph node TB,
pleural TB, bone TB, and tuberculous meningoencephalitis.(127[3B])

Peripheral lymph node TB
Peripheral lymph node TB can present as
scrofula or scrofuloderma. It most commonly
affects the cervical lymph node chain, unilaterally
or bilaterally, and is almost always asymmetric.
The lymph nodes are hardened, adhere to each
other and to the deep planes, show subacute
progression, and can have fistulization. The
differential diagnosis includes paracoccidioidomycosis and cat scratch disease. The diagnosis
is made by needle aspiration or lymph node
biopsy. Lymph node TB is usually paucibacillary,
whereas paracoccidioidomycosis involves the
presence of a large number of fungi.

Pleural TB
See “Diagnosis of TB”.

Bone TB
Bone TB accounts for 10-20% of extrapulmonary lesions in childhood. The most common
manifestations are spondylitis, arthritis, and
osteomyelitis. Tuberculous spondylitis affects
the intervertebral disk later in the course of the
disease, and subligamentous spread of infection
can lead to the involvement of multiple vertebral
bodies, in a continuous or discontinuous way,

+

Chest X-ray

Normal
findings

Findings suggestive of TB

Treatment
Reactor(*)

Chemoprophylaxis

Nonreactor (**)
Repeat the test 8 weeks later

Figure 3 - Approach to children who have been in contact with a TB case. (*)Positive: induration > 10 mm in
children vaccinated with BCG less than 2 years prior, or induration > 5 mm in children not vaccinated with BCG
or vaccinated more than 2 years prior. When the test is performed twice, a result can be considered positive if
the difference between the first and the second test is ≥ 10 mm. (**)Negative: induration less than that of the
positive test result.
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and to severe thoracic deformity (Pott’s disease).
Tuberculous arthritis results from metaphyseal
spread of infection to the joints. Radiologically,
osteomyelitis can present as well-defined cystic
lesions, as areas of osteolysis, or as infiltrative
lesions. The use of X-ray, ultrasound or HRCT
reveals soft tissue involvement, bone sclerosis,
and destruction of the posterior elements of the
vertebral body. Magnetic resonance imaging can
determine early bone marrow involvement and
the extent of the lesion into the soft tissues.(128[3B])
The definitive diagnosis is made by biopsy.

Tuberculous meningoencephalitis
Tuberculous meningoencephalitis shows
subacute progression, slower than that of bacterial meningitis. The prodromal stage (lasting
from days to weeks) presents fever, worsening
of overall health status, and anorexia, which can
be accompanied or not by cough. Subsequently,
there is headache, vomiting, cranial nerve paralysis (of the second, third, fourth, sixth, and
seventh cranial nerves), meningeal signs, paresis,
a drop in the level of consciousness, and coma.
The diagnostic evaluation in suspected cases
of meningoencephalitis due to TB is presented
under the topic “Diagnosis of TB”.

TB and HIV infection in children
See “TB in special situations and comorbidities (including HIV)”.

Immune reconstitution syndrome
In immunocompromised children with a high
bacterial load, the initiation of highly active ARV
therapy can lead to an immune reconstitution
syndrome, with a pronounced inflammatory
reaction at the sites affected by Mtb. This
syndrome presents fever, weight loss, and lymph
node enlargement, as well as pulmonary consolidation and pleural effusion. Histologically,
there is granulomatous reaction with or without
caseation. Direct microscopy can be positive,
and culture is invariably positive.(129) In South
Africa, in children with immune reconstitution syndrome, the duration of ARV treatment
ranged from 6 to 105 days and the duration of
TB treatment ranged from 21 to 59 days. The
children had paradoxical reactions to the treatment of both diseases.(130[3B])
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Treatment
The treatment of TB in children is presented
under the topic “Treatment of TB”.

BCG vaccination
The BCG vaccine protects against severe
manifestations of primary Mtb infection, such as
hematogenous dissemination and meningoencephalitis, but it does not prevent Mtb infection.
(131[1A]),(132[1A])
The BCG vaccine is primarily indicated in children 4 years of age or younger,
being mandatory for children less than 1 year of
age.(133[1A]) The aspects regarding conservation,
administration, and other technical procedures
are described in the NMH guidelines (1994).
BCG vaccination is recommended in the
following cases:
• Neonates, whenever possible in the maternity ward, as long as their weight is equal
to or greater than 2 kg and there are no
clinical complications
• Neonates born to mothers with AIDS
• Children infected with HIV or born to
mothers with AIDS, as long as the TST
results are negative and they are asymptomatic for this syndrome. The children
vaccinated under this condition should
be monitored by the epidemiological
surveillance network, in referral centers for
AIDS.
• Children who have been in contact with a
case of leprosy (norms of the NMH Leprosy
Control Program). Household contacts,
regardless of the clinical form, should
receive two doses of the BCG vaccine.

BCG revaccination
The loss of the protective effect of BCG
vaccination over time has led some countries to
adopt revaccination.(134[2A]) In Brazil, the NMH
recommended BCG revaccination in the population aged 6 to 14 years in 1994. However,
studies on BCG revaccination (including those
conducted in Brazil) have failed to show that the
second dose of BCG provides protection against
TB in revaccinated adolescents.(134[2A]),(135[3A]),(13
6[3A]),(137[1A]),(138[1B])
Therefore, in 2006, the NMH
recommended the discontinuation of BCG revaccination. Revaccination is not recommended for
the indigenous population either. Consequently,
in addition to children who have been in contact
J Bras Pneumol. 2009;35(10):1018-1048
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with a case of leprosy, only children who do not
present a vaccination scar 6 months after the
first vaccination should be revaccinated (only
once), revaccination being a priority in those
under 5 years of age.

Although the profile of TB in Brazil is mostly
that of community transmission, high rates of
TB transmission have been observed in medical
schools, university hospitals, emergency rooms,
prisons, and psychiatric clinics.(144[2B]),(146[2B]),(147[2B]
),(148[2B]),(149[2B]),(150[2B]),(151[2B]),(152[2B])

Contraindications of BCG vaccination
Relative contraindications are as follows:
being a neonate weighing less than 2 kg; having
a dermatologic disease, either at the vaccination
site or at several sites; being on immunosuppressants or steroids (in such cases, the vaccination
will be postponed until the situations indicated
have been resolved).
Absolute contraindications are as follows:
being an adult infected with HIV (regardless
of symptoms) or a symptomatic child; and
having primary immunodeficiency with T-cell
impairment.

Adverse effects of the BCG vaccine
Adverse effects of the BCG vaccine are rare.
Most of them result from imperfect technique,
such as deep (subcutaneous) administration,
inoculation of an excessive dose, or contamination. When, in the routine of health care
facilities, it is observed that there is an increase
in the number of cases of adverse effects, it
is important to review the training of vaccine
providers. The most common complications
include abscess at the vaccination site, extremely
large ulcers, and fluctuating ganglia with fistulization. Treatment should consist of H (10 mg/
kg of body weight, up to 300 mg/day) until
lesion regression, in approximately 45 days or
more, if necessary. Cold abscesses and fluctuating ganglia can be drained but should not
be incised. Keloid scars can occur in genetically
prone individuals and would be more common
in those who are infected or in those who have
been revaccinated. Generalized lesions and BCG
disseminated disease, which are also rare, are
associated with primary combined immunodeficiency or HIV disease.(139[1B])

TB and biosafety
It has been demonstrated that, in developed and in developing countries, the rate of
TB transmission in enclosed spaces is high, and,
therefore, the WHO has proposed that measures to control TB transmission be adopted in
the so-called “high-risk environments” (Health
Care Clinic or not).(140),(141[2B]),(142[2B]),(143[4]),(144[2B]),(145)
J Bras Pneumol. 2009;35(10):1018-1048

It is estimated that 1-19% of health care
workers are infected annually in large hospitals.
(140)
In a systematic review of studies conducted
in low- or middle-income countries, the prevalence and the incidence of LTB in health care
workers ranged from 33 to 79% and from 0.5 to
14.3% per year, respectively.(153[1A])
The measures to control TB transmission
should take into account the type of institution
and are divided into three groups:
• administrative measures: investigation;
early diagnosis and treatment; isolation
of suspected cases; and a written plan for
infection control
• environmental control (or engineering
control) measures: isolation rooms with
natural ventilation; rooms with negative
pressure; and use of HEPA filters
• respiratory protection measures: use of
surgical masks by the patients and use of
N95 masks by the health care team
The specific measures for each high-risk
environment are described in Chart 12.(145,154156),(157[1A]),(158[4])

The risk of Mtb infection will be reduced with
the combined use of administrative measures,
environmental control measures, and respiratory
protection measures.

TB and smoking
The association between TB and smoking, as
well as the increase in TB infectivity, morbidity,
and mortality in active or passive smokers, has
been demonstrated. Smoking seems to be associated with delayed sputum smear conversion
and higher rates of TB recurrence.(161[2B]),(162[2C])
The estimated prevalence of smoking among TB
patients is 52%, much higher than that found
in the general population aged 18 years or older
(14.5%).(163[2C]),(164) The presence of TB among
smokers can result in overloaded public health
care facilities in developing countries. An effective strategy to fight smoking can have a positive
impact on the reduction of TB incidence and
on response to treatment. Therefore, smoking
cessation strategies and programs should be
incorporated by the NTCP in the treatment of
TB patients.
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Chart 12 - Specific measures for each high-risk environment.
High-risk
environment
Outpatient
clinic
environment

Specific measures
• Waiting rooms and treatment rooms should be adequately ventilated.
• The air flow should be directed from the professional to the patient, thereby avoiding the
exposure of the professional.
• The flow of patients suspected of having TB should be separated from that of the other
clinical patients.
• Surgical masks should be provided to patients in whom the diagnosis has been confirmed and
to patients who are suspected of having the disease—those who are untreated and those who
have been treated for less than 2 weeks.
• A place, which should be isolated and adequately ventilated (preferably outdoors), should be
assigned for sputum collection

Hospital
environment
- Emergency
room

• Active surveillance of cases of SRD and use of surgical masks until the diagnosis of TB is ruled
out.
• Collection of three sputum samples every 8 h, one of which preferably in the morning on an
empty stomach.
• Chest X-ray.
• Isolation of confirmed cases and highly suspected cases.
• Specific room, isolated and adequately ventilated (outdoors or with negative pressure), for
sputum collection.
• Use of N95 masks for the protection of the health care workers who treat the patients.

Hospitalization • Individual room with adequate ventilation.
• In cases of MDR-TB, isolation on a separate ward, with adequately ventilated rooms or,
preferably, rooms with negative pressure and a HEPA filter to control the outflow of air
• Use of N95 respirators by the health care workers.
• Use of surgical masks by the patients who have to be transported to another unit.
• Adherence to recommendations for up to 2 weeks after the initiation of effective treatment.
Laboratory
environment Waiting room

• The waiting room should be adequately ventilated and have directed air flow.
• Patients should be provided sterile, wide-mouthed collection vials as well as paper tissues for
them to clean their mouths.
• All orderlies should wear gloves, masks, and caps.
• The samples should be transported from the collection room to the processing room in rigid
and unbreakable containers with a sealed lid.

Laboratory
environment
- Sample
preparation
room

• Sputum smear slides for microscopy should be prepared in a biosafety level 2 room, at least.
• Sputum for culture and for procedures in which there is sample concentration by
centrifugation or a similar process should be prepared in a biosafety level 3 room equipped with
a Class II, type B2 microbiological safety cabinet.
• The health care workers should be appropriately attired in impervious lab coats with knit cuffs
and back closure, as well as wear slip-resistant shoes, surgical gloves, N95 masks, goggles, and
caps.
• The waste material produced by the sample handling should be autoclaved and placed in bags
displaying with the hazardous material symbol.

Home
environment

• Patients should be instructed to cover their mouth while coughing.
• Patients should sleep in an isolated room for at least 2 weeks of effective treatment.
• Patients should avoid enclosed places and crowding in the first 2 weeks of treatment.

Prison
environment

• Early diagnosis through active surveillance.
• Supervised treatment.
• Individual cells for patients with AFB-positive smears for at least 2 weeks of treatment.
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