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ABSTRACT

Historically, all efforts against tuberculosis were focused on rapid diagnosis and effective
treatment to break the chain of transmission of Mycobacterium tuberculosis. However, in
the last few years, more and more evidence has been found on the dramatic consequences
of the condition defined as post-tuberculosis lung disease (PTLD). Approximately one
third of patients surviving pulmonary tuberculosis face considerable ongoing morbidities,
including respiratory impairment, psychosocial challenges, and reduced health-related
quality of life after treatment completion. Given the important global and local burden of
tuberculosis, as well as the estimated burden of PTLD, the development of a consensus
document by a Brazilian scientific society— Sociedade Brasileira de Pneumologia e
Tisiologia (SBPT)—was considered urgent for the prevention and management of this
condition in order to allocate resources to and within tuberculosis services appropriately
and serve as a guide for health care professionals. A team of eleven pulmonologists
and one methodologist was created by the SBPT to review the current evidence on
PTLD and develop recommendations adapted to the Brazilian context. The expert
panel selected the topics on the basis of current evidence and international guidelines.
During the first phase, three panel members drafted the recommendations, which were
divided into three sections: definition and prevalence of PTLD, assessment of PTLD, and
management of PTLD. In the second phase, all panel members reviewed, discussed,
and revised the recommendations until a consensus was reached. The document was
formally approved by the SBPT in a special session organized during the 2023 SBPT
Annual Conference.

Keywords: Tuberculosis; Post-infectious disorders; Disease management.

INTRODUCTION

Tuberculosis, in addition to the physical and psychological problems that are
associated with the disease, the disease-related stigma, and considerable financial
costs, also entails a condition defined as post-tuberculosis lung disease (PTLD),
which has so far been little studied, but which has recently received the spotlight.(*)

Historically, all efforts against tuberculosis were focused on rapid diagnosis and
effective treatment, trying to break the chain of transmission of Mycobacterium
tuberculosis. However, in the last few years, the impact of damaging long-term
sequelae due to pulmonary tuberculosis has duly been valued for individual patients,
their households, their communities, and health systems.(®

Approximately one third of patients who survive pulmonary tuberculosis face,
after treatment completion, a considerable and often underrecognized burden of
ongoing morbidity, including respiratory impairment, psychosocial challenges, and
reduced health-related quality of life.>% Even mortality is higher in PTLD patients,
with a risk of death up to six times higher than in the general population.®:®

Despite the recent increase in PTLD-related publications, epidemiological data of
the global burden and morbidity associated with PTLD are still limited because of
lack of priority by national tuberculosis programs and the relative complexity of the
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diagnostic approach, which includes, among others,
clinical, radiological, and lung function assessment.’:®)

It is evident that PTLD sequelae contribute to excess
mortality and morbidity,® causing radiological and
functional disabilities, favoring other complications
(e.g., other infections, hemoptysis, etc.), impairing
quality of life, and, therefore, boosting hospitalization
and costs to health care systems. Early assessment
and management of PTLD-related morbidity guided
by solid recommendations by a scientific society
are of paramount importance to ensure appropriate
allocation of resources to and within tuberculosis
services in order to provide quality-assured PTLD
prevention, diagnosis, and treatment.®

The present Sociedade Brasileira de Pneumologia
e Tisiologia (SBPT, Brazilian Thoracic Association)
recommendations apply to patients with PTLD in
the Brazilian context. A panel of 11 pulmonologists
and one methodologist, including two international
experts, were invited by the SBPT to review the current
knowledge on the topic and develop Brazilian-specific
recommendations. An expert panel selected the topics
based on current evidence and international guidelines
available as of July of 2023. During the first phase, three
panel members drafted the recommendations, which
were divided into three sections: PTLD description and
prevalence; PTLD assessment; and PTLD management.
In the second phase, all panel members reviewed,
discussed, and revised the recommendations until a
consensus was reached. The document was formally
approved by the SBPT in a special session organized
during the 2023 SBPT Annual Conference, held in the
city of Curitiba, Brazil.

DEFINITION

PTLD was defined during the First International
Symposium on Post-Tuberculosis disease, held in
Stellenbosch, South Africa, as the “evidence of
chronic respiratory abnormality, with or without
symptoms, attributable at least in part to previous
(pulmonary) tuberculosis.”™® PTLD includes a wide
variety of functional and structural lung sequelae,
ranging from mild to severe disorders. Cavitation,
bronchiectasis, pleural thickening, fibrosis, and
pulmonary hypertension are some examples of
tuberculosis sequelae. In addition, patients may
suffer colonization and infection with Aspergillus
fumigatus, nontuberculous mycobacteria, and other
bacteria.(*10-1®) Lung function deficits described in
patients with PTLD include obstruction, restriction,
or a mixed pattern, and approximately 10% of those
lose more than half of their lung function.”) In fact,
as compared to the general population, patients
with PTLD are twice more likely to have spirometric
abnormalities.*® As a consequence of lung sequelae,
persistent respiratory symptoms are frequent, such
as dyspnea, cough, wheezing, and reduced exercise
capacity.(®
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EPIDEMIOLOGY

Despite the recent increase in the number of PTLD-
related publications, the real epidemiological burden
of PTLD is not well known.(? It is estimated that up
to 50% of tuberculosis survivors live with some kind
of sequelae.?® Also, the mortality rate in this group
of patients can be up to 3-to 6-fold higher when
compared with that in the general population.®:62%

According to previous studies, the prevalence of PTLD
can vary from 18% to 87%.%% This wide range can
be attributed to the different scenarios analyzed and
to the diverse parameters used to diagnose PTLD. In
a recent comparison of three different cohort studies
involving PTLD patients in Brazil, Italy, and Mexico,
pulmonary function tests showed different results,
the majority of which showed obstructive, mixed,
and normal patterns, respectively.(>®

Another study used radiological patterns to evaluate
the prevalence of PTLD, and the results varied according
to the type of examination (chest CT or X-ray) and the
residual abnormality found (cavitation, bronchiectasis,
fibrosis, nodules, emphysema, or consolidation).%

The possible different ways to characterize and define
PTLD hinder the generalization of several studies, and
few data can correlate structural damage identified
in chest radiological imaging, functional impairment,
respiratory symptoms, and quality of life. In 2022,
a meta-analysis conducted by Maleche-Obimbo et
al.®> identified pooled prevalence of abnormal lung
function, persistent respiratory symptoms, and
radiological abnormalities of 46.7%, 41.0%, and
64.6%, respectively. The magnitude of any type of
PTLD varied according to HIV status, geographic
settings, smoking habits, and urban/rural settings.

ASSESSMENT OF PTLD

Ideally, every patient completing tuberculosis
treatment should be clinically evaluated to identify
post-tuberculosis sequelae as soon as possible.?®
Essential examinations/investigations recommended
to identify PTLD are described in Chart 1. It is likely
that not all of those examinations/investigations
can be performed in many settings. In that case,
some examinations/investigations should be
prioritized, especially in those patients with persistent
SymptOmS.(1'4'1°'12'22'26'32)

Clinical history and examination

The clinical patterns of PTLD include a wide spectrum
of signs and symptoms, varying from asymptomatic to
severe disability. Tuberculosis survivors usually present
with a high prevalence of respiratory manifestations
such as chronic cough and dyspnea.® The clinical
examination must focus on respiratory rate, heart
rate, and BMI on a routine basis."

Patients with residual structural abnormalities can
have infectious exacerbations and are even at a higher
risk of having active tuberculosis again.*¥ Bacterial,



Silva DR, Santos AP, Visca D, Bombarda S, Dalcomo MMP, Galvao T, Miranda SS,

Parente AAAI, Rabahi MF, Sales RKB, Migliori GB, Mello FCQ

Chart 1. Recommended examinations to be conducted at the end of tuberculosis treatment.

Parameter Measurement tool

Clinical history and examination

Chest imaging

Pulmonary function testing

Blood gas analysis

Cardiopulmonary evaluation
Subjective evaluation

Symptoms: cough, dyspnea, wheezing?

Environmental exposures?

Comorbidities?

Physical examination: respiratory rate, heart rate, and BMI®
Chest X-ray?

Chest CT scanning

Spirometry, including pre- and post-bronchodilator test?
Plethysmography

DL,

Six-minute walk test?

Arterial blood gas analysis

Pulse oximetry?

Cardiopulmonary exercise testing
Symptom score and quality-of-life instrument?

aExaminations/investigations that should be prioritized when all cannot be carried out.

viral, fungal, and nontuberculous mycobacterial
diseases, which might complicate due to subsequent
hemoptysis, can be severe and potentially life-
threatening.(”’ Patients also experience high rates of
hospitalization and respiratory-related mortality.*

It is noteworthy that factors other than tuberculosis
sequelae can influence PTLD and its outcomes, such
as environmental exposure to smoking, substance
abuse, biomass smoke and occupational exposures.
In addition, cardiopulmonary comorbidities and those
caused by other diseases can also worsen PTLD
outcomes.(*7:22)

Chest imaging

Although chest imaging is an important tool for
evaluating PTLD patients, it should not be used
alone to define post-tuberculosis lung damage, as
patients can be asymptomatic or have no functional
impairment, and have abnormal imaging indicating
post-tuberculosis cure.>

Both chest X-rays and chest CTs are useful in the
evaluation of lung structural damage of tuberculosis
survivors.?* Although CT imaging showed to be more
sensitive in the identification of a diverse range of
residual pathologies,*¥ CT availability, costs, and
radiation impact must be taken into consideration
to decide which option best fits each specific case
and scenario.

The most common radiological patterns of PTLD
reported in a systematic review were cavitation,
bronchiectasis, and fibrosis. In addition, nodules,
consolidation, emphysema, pleural thickening, and
mosaic patterns can also be noticed.> Figure 1 shows
some radiological patterns of PTLD.

Pulmonary function testing

In 2015, a study designated Burden of Obstructive
Lung Disease(**) assessed the association of pulmonary
function impairment with a history of tuberculosis in
a large, international, population-based sample and
found that previous tuberculosis was associated with
both airflow obstruction and spirometric restriction,

and it should be considered as a potentially important
cause of obstructive disease and reduced lung function.

Until now, there has been no consensus on which
disorder is the most prevalent in individuals with
tuberculosis sequelae. A recent prospective cohort
study conducted in Malawi showed that 34.4% of
participants had abnormal spirometry by the end of
antituberculosis treatment.**) After 3 years, 27.9% still
presented abnormal pulmonary function test results,
mostly of obstructive nature (15.8%).G%

The healing process that the lungs undergo during
and after antituberculosis treatment is likely to cause
structural damage, leading to loss of parenchymal
tissue and restrictive pattern on spirometry. It is less
clear what mechanisms cause airflow obstruction
associated with tuberculosis. The two most widely
accepted hypotheses are (i) the development of airway
disease (bronchiectasis and bronchial stenosis), and
(ii) immunological factors that can induce bronchial
hyperresponsiveness.!)

Therefore, whenever plethysmography or lung volume
measurements are feasible, they should complement
spirometry to confirm obstructive, restrictive, or even
mixed patterns of pulmonary disease since the type
of ventilatory defect can be heterogeneous and vary
in different populations.®®

Decreases in DLco can occur even in patients with
normal spirometry and could be a better tool for lung
function evaluation in PTLD patients.*® Furthermore,
they can also correlate with cardiopulmonary exercise
testing and predict oxygen consumption when that
test is unavailable.”

As well as for the evaluation of other pulmonary and
cardiac diseases, the six-minute walk test (6MWT)
helps evaluate PTLD patients. This test is cheap, simple,
and very useful for studying functional limitations in
tuberculosis survivors and for designing appropriate
rehabilitation programs for PTLD patients.(®

Blood gas analysis
In patients with severe clinical, radiological, and/
or functional disabilities, arterial blood gas analysis
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Figure 1. Radiological patterns of post-tuberculosis lung disease. In A, a chest CT scan showing irregular dense opacity
with bronchiectasis from the hilum to the right lung apex associated with apical pleural thickening, elevation of the
hilum, and volumetric reduction on this side. In B, a chest CT scan showing consolidative opacity with a fibroatelectatic
appearance in the right lower lobe, predominantly affecting the anterior, lateral, and posterior basal segments,
determining its volumetric reduction and highlighting the associated bronchiectasis in the anterior basal segment.
Cylindrical bronchiolectasis in the upper segment of the right lower lobe. In C, a chest X-ray showing fibrotic opacity in
the right upper lobe with pleural thickening and volumetric reduction of the right lung, leading to elevation of the right
phrenic dome. In D, a chest CT scan showing a residual excavated lesion in the anterior segment of the right upper lobe
filled with mobile contents upon change of decubitus, corroborating repercussions of superimposed saprophytic fungal
infectious involvement. In E, imaging scans showing confluent laminar atelectasis, volumetric loss, and architectural
distortion in the upper lobes, with intervening calcifications, favoring chronic/residual changes.

cardiovascular, respiratory, muscular, and metabolic
systems during exertion, being considered the gold

(whenever possible) or even oxygen saturation
measurement using pulse oximetry can identify

hypoxemic patients.

The indications for home oxygen therapy should be
the same as those for patients with chronic airway
diseases, that is, Pao, < 55 mmHg, Spo, < 88% on
room air, Pao, between 56 and 59 mmHg associated
with cor pulmonale, and/or hematocrit > 55%.G%

Cardiopulmonary exercise testing

Cardiopulmonary exercise testing provides a global
assessment of integrative exercise responses involving

J Bras Pneumol. 2023;49(6):e20230269

standard for cardiorespiratory functional assessment.“%

In 2022, Curry et al.G” found that, although
statistically significant, the correlations of any lung
function patterns, if measured using spirometry,
DLco, or even plethysmography, with oxygen
consumption measured on cardiopulmonary exercise
testing, which is considered to be the gold standard
for lung capacity measurement, were weak.®
Despite its importance, cardiopulmonary exercise
testing is not always available.
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Symptom and quality of life scores

Specific severity scores are still unavailable for
PTLD patients, but there is consensus on the urgency
of a scoring system evaluating mortality, health-
related quality of life, rate of lung function decline,
exacerbations/hospitalizations, and tuberculosis
recurrence.®

Different questionnaires of health-related quality of
life are available and should be used in the follow-up
of PTLD patients, such as the St George’s Respiratory
Questionnaire and the Short-Form Health Survey (with
12 or 36 questions)..26)

Specific considerations for children

Evaluation at the end of treatment should follow the
same recommendations proposed for adults, although
there is a lack of data regarding children. Chest CT is
not usually indicated due to radiation exposure, but
it may be considered in cases with chronic symptoms
and abnormal radiological findings in order to assess
the extent of disease and/or exclude other diagnoses.
Pulmonary function tests should be considered in all
4-to 6-year-old children with severe lung impairment.
In children > 4 years of age, exercise capacity can be
assessed using the 6MWT. Quality of life questionnaires
such as the EQ-5D-Y and the Toddler and Infant
(TANDI) instrument can be used with local adaptations
for younger children.?®

MANAGEMENT OF PTLD

Currently, there are no evidence-based guidelines
for PTLD management, but the increasing scientific
literature on the topic has raised several issues that
could help the follow-up of these patients.(>2®)

Inhaled and oral treatment

For those whose functional obstructive disease has
been established, inhaled bronchodilators may be
useful to reduce symptoms of dyspnea and prevent
a decline in lung function.”) Despite the absence of
evidence to recommending routine bronchodilator use
in PTLD, small studies have suggested that long-acting
B, agonists and long-acting muscarinic antagonists
could improve lung function and dyspnea.>9

Inhaled corticosteroids must be avoided since they
can increase the frequency of exacerbations and

Chart 2. Indications for pulmonary rehabilitation.

Parente AAAI, Rabahi MF, Sales RKB, Migliori GB, Mello FCQ

the risk of mycobacterial diseases.“'#?) However,
following the recommendations applied to noncystic
bronchiectasis, in cases of PTLD associated with
asthma, inhaled corticosteroid therapy may be
justified.®® Similarly, for chronic inflammation in
patients with noncystic fibrosis bronchiectasis, the
use of macrolides is recommended for a minimum
period of 6-12 months in patients with bronchiectasis
and at least two exacerbations per year.(3

Infectious complications

Clinical approach to exacerbations of infectious and
noninfectious etiology must be the same as those
applied for noncystic fibrosis bronchiectasis.*

In addition to respiratory infections of bacterial and
viral etiology, fungal complications are frequent in
post-tuberculosis lung sequelae. Aspergillus sp. can
present in different ways and severity levels—from only
colonization in a fungus ball shaping (aspergilloma)
to infiltration in the lung parenchyma and/or pleural
tissue with destruction and new cavities (chronic
pulmonary aspergillosis).”*?) Diagnostic criteria for this
last presentation include the presence of respiratory
or constitutional symptoms for at least 3 months,
suggestive radiological findings, and serological or
microbiological evidence of Aspergillus sp. Treatment
for aspergillomas in asymptomatic patients could be
only “follow-up”; however, surgical management is
necessary in cases with multiple episodes of hemoptysis.
On the other hand, invasion and destruction of lung
parenchyma will require antifungal management.2
Prescription of long-term oral antifungal drugs, such as
itraconazole at a dose of 400 mg/day or voriconazole
at a dose of 400 mg/day, administered for at least
6 months is the recommended first-line therapy
for chronic pulmonary aspergillosis and has been
associated with improvement in quality of life, relief
of symptoms, and delay in disease progression.“3)

Pulmonary rehabilitation

Former tuberculosis patients with clinical, functional,
or radiological findings consistent with PTLD should
be evaluated for pulmonary rehabilitation (PR).(®
Chart 2 shows the indications for PR in detail, including
impaired pulmonary function and/or impaired DLco“®;
abnormal blood gas analysis results and/or nocturnal

bronchodilator response and/or impaired DL

desaturation
. Impaired exercise capacity

hypertension, and/or need for surgery
. Impaired quality of life

. Impaired pulmonary function showing airflow obstruction or restriction (or mixed abnormalities) and

. Abnormal blood gas: Pao, < 80 mmHg and/or Paco, > 45 mmHg and/or nocturnal and exercise-induced

o Persistent respiratory symptoms (dyspnea, cough, sputum, wheezing, chest pain, and fatigue)

» Ineffective cough and/or difficulty to clear bronchial secretions

* At least one hospitalization or two exacerbations within the last 12 months

. Presence of comorbid conditions, including COPD, asthma, bronchiectasis, pulmonary fibrosis, pulmonary

J Bras Pneumol. 2023;49(6):e20230269
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Chart 3. Core components of a rehabilitation program.
Component

Aerobic exercise:
endurance training

Indication

Impaired exercise capacity,
limited by dyspnea and/or
other respiratory symptoms
Restriction in activities of
daily living!"-32)

Methods

Intervention

Treadmill and/or cycle
ergometer

30 min. 2-5 times/week
for 4-8 weeks

Intensity set according
to maximal oxygen
consumption, Luxton
equation, or 80% of
maximum heart rate
adjusted for dyspnea
Inpatients, outpatients, or
telemonitoring

Suggest maintenance
program

Adaptation to special
settings and situations

Free walking

30 min. 2-5 times/week
for 4-8 weeks

Intensity set according to
perceived dyspnea
Outpatients or home
setting

Suggest maintenance
program

Strength training:
upper and lower
extremities

(limited evidence for
tuberculosis)

Reduced muscle mass and
strength of peripheral
muscles; lower muscle
weakness with risk for falls
Impaired activities of daily
living involving the upper
extremities (including
dressing, bathing, and
household tasks)!'"

Free weights (dumbbells
and ankle-braces)

20-30 min. 2-5 times/
week for 4-8 weeks

2-3 sets of 6-12 repetitions

Intensity set to 80%

of maximal voluntary
contraction and/or
adjusted for muscle
fatigue

Inpatients, outpatients, or
telemonitoring

Suggest maintenance
program

Free weights (dumbbells
and ankle-braces)

20-30 min. 2-5 times/
week for 4-8 weeks

2-3 sets of 6-12 repetitions
Intensity set according to
perceived muscle fatigue
Outpatients or home
setting

Suggest maintenance
program

Inspiratory muscle
training

(limited evidence for
tuberculosis)

Impaired respiratory muscle
function, altered respiratory
mechanics, decreased

chest wall compliance, or
pulmonary hyperinflation

Load threshold devices,
seated and using a nose
clip

Interval training: sets of
10 exercise repetitions
interspersed with
10-second breaks

15-20 min. 2-5 times/
week for 4-8 weeks
Loads from 30% to 80%
of maximal inspiratory
pressure

Not applicable

Airway clearance
techniques

Difficult-to-remove secretions

or mucous plugs; frequent
bronchial exacerbations (> 2/
year)

Concomitant diagnosis of
bronchiectasis

Choose the suitable
technique for the subject
among those available,
based on respiratory
capacity, mucus rheology,
patient collaboration, and
patient preferences
15-30 min. one or more
times/day

Choose the duration

of treatment based on
chronic (long-term)

or acute (short-term)
problem

Suggest maintenance
program when needed

Choose the suitable
technique for the subject
among those available,
based on respiratory
capacity, mucus rheology,
patient collaboration, and
patient preferences
15-30 min. one or more
times/day

Choose the duration

of treatment based on
chronic (long-term)

or acute (short-term)
problem

Suggest maintenance
program when needed

J Bras Pneumol. 2023;49(6):e20230269
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Chart 3. Core components of a rehabilitation program. (Continued...)
Component

Indication Methods

Resting hypoxemia despite
stable condition and optimal
medical therapy (partial
pressure of oxygen < 55
mmHg or < 60 mmHg with
evidence of peripheral
edema, polycythemia
[haematocrit > 55%], or
pulmonary hypertension)

Long-term oxygen
therapy

(limited evidence for
tuberculosis)

Intervention

Titrate oxygen flow

to maintain oxygen
saturation > 92-93%.
Long-term oxygen therapy
should be initiated on a
flow rate of 1 L/min and
titrated up in 1 L/min
increments until oxygen
saturation > 90% at rest
has been achieved

An arterial blood gas
analysis should then be
performed to confirm that
the target partial pressure
of oxygen > 60 mmHg at
rest has been achieved
Ambulatory and nocturnal
oximetry may be
performed to allow more
accurate flow rates to be
prescribed for exercise
and sleep, respectively
Provide formal education
to patients referred home
Schedule periodic
reassessment at 3 months

Adaptation to special
settings and situations
Titrate oxygen flow to
maintain oxygen saturation
> 92-93%.

Long-term oxygen therapy
should be initiated on a
flow rate of 1 L/min and
titrated up in 1 L/min
increments until oxygen
saturation > 90% at rest has
been achieved.
Non-hypercapnic patients
initiated on long-term
oxygen therapy should
have their flow rate
increased by 1 L/min
during sleep in the absence
of any contraindications
Ambulatory oximetry

may be performed to
allow more accurate flow
rates to be prescribed for
exercise

Provide formal education
to patients referred home
Schedule periodic
reassessment every 3
months

Chronic stable hypercapnia
(partial pressure of carbon
dioxide > 45-60 mmHg)
despite optimal medical
therapy

Noninvasive ventilation could
be applied during aerobic
training in case of severe
breathlessness or reduced
exercise resistance

Long-term nocturnal
noninvasive
mechanical
ventilation

(limited evidence for
tuberculosis)

Not initiating long-term
noninvasive ventilation
during admission for acute
or chronic hypercapnic
respiratory failure,
favoring reassessment at
2-4 weeks after resolution
Titrate noninvasive
ventilation settings
Titrate mask

Plan education

Consider noninvasive
ventilation during exercise
Schedule an educational
meeting and verify the
ability of the subject and/
or a caregiver to manage
noninvasive ventilation at
home

Probably not applicable

Malnutrition (BMI < 16 kg/m?
or < 17 kg/m? in patients with
tuberculosis-HIV coinfection,
patients with MDR
tuberculosis, or in those who
are pregnant or are lactating
mothers)

Nutritional support

Nutritional assessment
Tailored treatment: foods
and medical supplements
Need for financial
incentive and
transportation access
should be evaluated

Nutritional assessment
Tailored treatment: foods
and medical supplements
Need for financial
incentive and
transportation access
should be evaluated

Social isolation, depression,
and/or anxiety

Impaired health status and/or
quality of life despite optimal
pharmacological treatment
Low adherence to medical
treatment

Psychological support

Psychological assessment
Psychological support
Consider self-help group

Psychological assessment
Psychological support
Consider self-help group

min.: minutes; and MDR: multidrug resistant.

J Bras Pneumol. 2023;49(6):e20230269
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Chart 4. Evaluation of pulmonary rehabilitation effectiveness.
Essential and conditional examinations/investigations

Adaptation to special settings and situations

Lung function
 Spirometry (FEV,, FVC, FEV,/FVC)
» Plethysmography

+ Spirometry (FEV,, FVC, FEV,/FVC)

e Pao,

» Paco,

 Pulse oximetry (Sp0,, % desaturation)
e DLco, Kco

Exercise capacity

o 6MWT o 6MWT
e Vo,max o 5STS
o ISWT

o 5STS

Health-related quality of life
EUROHIS-QoL 8

SGRQ

WHOQOL-BREF

Pediatric: EQ-5D-Y and TANDI
Self-reported symptoms

+ Pulse oximetry (Sp0,, % desaturation)

Health-related quality of life |
EUROHIS-QoL 8

SGRQ

WHOQOL-BREF

Pediatric: EQ-5D-Y and TANDI

e mMRC *« mMRC
« VAS o VAS
« modified Borg scale » modified Borg scale

Acute infectious exacerbations (e.g., in bronchiectasis) requiring antibiotic and/or steroid treatment
Number of episodes Number of episodes

Hospitalization

Number of episodes/hospital days
Mortality

Number of deaths Number of deaths

Kco: carbon monoxide transfer coefficient; 6MWT: six-minute walk test; ISWT: incremental shuttle walk test;
5STS: 5 repetitions sit-to-stand test; EUROHIS-QoL: European Health Interview Survey-Quality of Life; SGRQ: St.
George'’s Respiratory Questionnaire; WHOQOL-BREF: World Health Organization Quality of Life Instrument, brief
version; TANDI: Toddler and Infant (instrument); mMRC: modified Medical Research Council; and VAS: visual

Number of episodes/hospital days
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analogue scale.

and exercise-induced desaturation“®; impaired
exercise capacity(*384647): persistent respiratory
symptoms“&->1): ineffective cough and/or difficulty
to clear bronchial secretions®>?3); at least one
hospitalization or two exacerbations in the last 12
months(1:28:5455): presence of comorbid conditions,
including COPD, asthma, bronchiectasis, pulmonary
fibrosis, pulmonary hypertension, and/or need for
surgery 1856+ and impaired quality of life.7-5

The PR program should be coordinated according
to the local organization of health services, taking
into consideration feasibility, effectiveness, and
cost-effectiveness criteria.?® The core components
of a PR program are summarized in Chart 3.

Evaluation of effectiveness of PR should be carried
out by comparing the core variables before and after
PR,(?®) as shown in Chart 4.

Vaccination

Similarly to other chronic respiratory disorders,
PTLD may cause infectious complications, and some of
these can be prevented with vaccinations. Influenza,
pneumococcal, and COVID-19 vaccines should be
recommended for PTLD patients.

J Bras Pneumol. 2023;49(6):e20230269

Influenza vaccination must be repeated annually
following local vaccination campaigns. For pneumococcal
prevention, the Brazilian Immunization Association
recommends either the 13-valent pneumococcal
conjugate vaccine or the 15-valent pneumococcal
conjugate vaccine, which has stronger immunogenic—
use depends on availability—and, 6 months to 1 year
later, the 23-valent pneumococcal polysaccharide
vaccine, which can be boosted by a second dose
administered 5 years later.*%

There are some vaccines recommended for the
general population (or specific age groups) of which
PTLD patients are likely to benefit from, such as those
against tetanus, diphtheria, pertussis, measles, and
shingles. Measles vaccination is recommended if there
is no evidence of immunity (e.g., being born before
1957, lack of documented proof of having received
the measles-mumps-rubella vaccine, or laboratory
evidence of immunity or disease) is lacking. Patients
with PTLD > 50 years of age can also benefit from
vaccination against shingles. The tetanus-diphtheria-
pertussis vaccine is recommended for the general
population and should be considered for not previously
vaccinated PTLD patients; also, booster doses should
be repeated every 10 years in adults.(®®
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Education and counseling for PTLD patients

Every patient who participates in a PR program should
undergo counseling and health education. Patients
should be educated on the basic principles of the
disease (epidemiology, clinical aspects, transmission,
diagnosis, and treatment); common symptoms that
they might experience after acute disease; how to
monitor and manage their symptoms at home, and
when they should visit a health care facility/call a
doctor; and risks of reinfection and how they can
manage this risk. In addition, patients should be
counseled about the benefits of a healthy lifestyle (such
as physical activity, adequate nutrition, and smoking
cessation). Telehealth, videos, and booklets can be
used for patient education. Family member of patients
should also be encouraged to participate. Counseling/
health education should include maintenance of the
results obtained with PR through a follow-up plan.(26:6V

FINAL CONSIDERATIONS

As more and more evidence is available on the
deleterious consequences of PTLD, the development of
a consensus statement directed toward this condition
has become a priority for the SBPT. Approximately one
third of patients who survive pulmonary tuberculosis

Parente AAAI, Rabahi MF, Sales RKB, Migliori GB, Mello FCQ

can face a considerable ongoing morbidity, and the
present recommendations apply to them. In the
present manuscript, prepared by 11 pulmonologists
and one methodologist with extensive experience in
this area, recommendations for prevention, diagnosis,
and management have been made, and the latest
international guidelines have been adapted to the
Brazilian context.
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