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INTRODUCTION It is known that the management of a large number

COPD is an important cause of morbidity and mortality ~ ©f COPD patients can be improved by developing and
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especially in these countries, because of obstacles posed @ study conducted in primary care settings in four
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of limited access to medications that are essential for ~ 60% of the patients diagnosed with COPD and 10%
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did not use bronchodilators.” In Brazil, one study
estimated that 83.3% of the patients diagnosed with
COPD had not used any medications to treat the
disease in the previous 12 months.*? An analysis(*!)
of prior treatment of hospitalized patients with COPD
revealed that approximately half of them did not use
maintenance treatment in accordance with the Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
recommendations.®

Despite the high burden of COPD in Brazil, to
date there has been little evidence on the level of
appropriateness of COPD treatment in the country,
especially from the perspective of the Sistema Unico de
Saude (SUS, Brazilian Unified Health Care System). Data
from our study may be useful in planning initiatives to
improve the quality of management of this disease.*®

The objective of the present study was to describe
COPD pharmacological treatment patterns in a
population of patients treated within the SUS in the
state of Bahia, Brazil, and to investigate the extent
to which these patterns conform to clinical guidelines
for the management of COPD.

METHODS

This was a cross-sectional study of patients previously
diagnosed with COPD who were referred from the
Rede de Atencdo a Saude (RAS, Public Health Care
Network) of the SUS in the state of Bahia to the Referral
Outpatient Clinic of a public COPD management program
(Programa Respira Bahia [Breathe, Bahia Program])
of the Octavio Mangabeira Specialized Hospital,
located in the city of Salvador, Brazil. The program
is an initiative of the Bahia State Health Department
in partnership with the Department of Pulmonology
of the Federal University of Bahia Professor Edgard
Santos University Hospital, located in that same city,
aimed at implementing a network of care for patients
with respiratory symptoms in the state of Bahia to
improve the quality of clinical management of and
the health care system’s decision-making ability
regarding respiratory diseases (tuberculosis, COPD,
asthma, acute respiratory infection, and lung cancer).
The program activities for COPD include medical and
pharmaceutical care, with free continued dispensation
of medications, which are made available by the
Pharmacy Department of the Referral Outpatient Clinic.
The medications provided by the program included
the following: short-acting B, agonists (SABAs); and
long-acting bronchodilators—long-acting muscarinic
antagonists (LAMAs) or long-acting B, agonists (LABAs),
alone or combined with inhaled corticosteroids (ICSs).
The medications were prescribed by pulmonologists
involved with the program, in accordance with a COPD
patient treatment protocol established by the Bahia
State Health Department on the basis of the 2010
GOLD treatment recommendations.*®

The inclusion criteria were as follows: being a COPD
patient aged > 40 years; being enrolled in the Breathe,
Bahia Program between June 2011 and January 2012;
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having GOLD II (moderate), GOLD III (severe),
or GOLD 1V (very severe) COPD®%; and having a
post-bronchodilator FEV,/FVC ratio < 0.7 and a post-
bronchodilator FEV, < 80% of predicted, as measured
by spirometry. The exclusion criteria were as follows:
having asthma; declining to participate in the study;
and being unable to give written informed consent.

Data were collected through interviews conducted
by two pharmacists and a pulmonologist, all of whom
had been previously trained, during enrollment in
the program. To that end, they used a structured
questionnaire addressing the following: demographic
variables—age, gender, and self-reported race;
socioeconomic variables—number of years of
schooling and per capita family income (in number
of times the national minimum wage); and clinical
variables—smoking status, smoking history, number
of comorbidities, COPD duration (in years), spirometry
results (pre- and post-bronchodilator FEV, ), baseline
dyspnea, COPD spirometric severity (moderate, severe,
and very severe) based on the degree of airflow
limitation, and COPD classification (risks and symptoms)
into GOLD groups (A, B, C, and D).(**) Patients were
asked whether they had used any COPD medications in
the past seven days. COPD medications were stratified
into four classes: short-acting bronchodilators—short-
acting muscarinic antagonists (SAMAs), SABAs, and
their combinations; long-acting bronchodilators (LAMAs
and LABAs, alone or combined with ICSs); ICSs; and
methylxanthines.

Patients were classified as GOLD group A (low risk and
fewer symptoms), B (low risk and more symptoms),
C (high risk and fewer symptoms), or D (high risk
and more symptoms).® In addition, participants
were classified as having moderate, severe, or very
severe COPD, in accordance with the guidelines of
the Brazilian National Ministry of Health Department
of Health Policies.**)

The appropriateness or inappropriateness
(undertreatment or overtreatment) of the patient’s
pharmacological treatment was evaluated by comparing
the patient’s current treatment with that recommended
by international and national guidelines.*:*> For both
guidelines, undertreatment was defined as the complete
absence of pharmacological treatment or the lack of
use of recommended medications. On the basis of
national guidelines,** overtreatment was defined as
the use of ICSs in patients with moderate COPD or the
use of ICSs + long-acting bronchodilators in patients
with severe to very severe COPD without recurrent
exacerbations. In accordance with international
guidelines,™) overtreatment was defined as the use
of ICS + SABA or SAMA or SABA + SAMA in patients
classified as GOLD group A, the use of ICS + LABA
or LAMA or LABA + LAMA in patients in GOLD group
B, or the use of ICS + LAMA or LABA + LAMA in
patients in GOLD group C. The sum of the proportions
of undertreatment and overtreatment resulted in the
proportion of inappropriate treatment.



Pinto CR, Lemos ACM, Assuncao-Costa LA, Alcantara AT, Yamamura LLL, Souza GS, Martins Netto E

A COPD exacerbation was defined as an acute-onset
change in baseline dyspnea, cough, and/or expectoration
that is beyond normal day-to-day variations and can
lead to a change in medication.(*

Baseline dyspnea was assessed with the modified
Medical Research Council (mMRC) scale,*® and symptom
presence and absence were defined as scores > 2 and
scores < 2, respectively.

Spirometry was performed with a Koko Pneumotach
spirometer (PDS Instrumentation Inc., Louisville, CO,
USA) that was previously calibrated in accordance with
the criteria recommended by the American Thoracic
Society/European Respiratory Society.(”) All spirometric
variables were expressed as a percentage of predicted
normal values for a Brazilian reference population.®®

Data analysis was performed with the IBM SPSS
Statistics software package, version 21.0 (IBM
Corporation, Armonk, NY, USA). Data were presented
as mean and standard deviation or as frequency and
proportion. Differences in demographic, socioeconomic,
and clinical variables between patients who used
long-acting bronchodilators and those who did not
were analyzed by the chi-square test or the Student’s
t-test. The level of significance was set at p < 0.05.
Medication use patterns were analyzed by GOLD group,
spirometric disease severity, and mMRC dyspnea
grade, with the use of the chi-square test. The chi-
square test was also used to identify differences in the
frequency of appropriate treatment, undertreatment,
and overtreatment across spirometric disease severity
categories and across GOLD groups.

The study protocol was approved by the Research
Ethics Committee of the Bahia State Health Department
(Protocol no. 17268313.8.0000.5030). All participating
patients gave written informed consent.

RESULTS

A total of 441 patients were recruited for the study.
Of those, 383 met the study’s inclusion criteria and
participated in the analysis (Figure 1). Most patients
(65%) resided in the city of Salvador; the rest resided
in one of 40 municipalities in the state of Bahia. Of the
sample as a whole, 271 patients (70.8%) used COPD
medications, approximately half of whom (49.1%)
used long-acting bronchodilators.

Most patients were male (67.9%), had a mean age
of 65.9 £ 11.1 years, self-reported being non-White
(92.7%), and had a family income < one time the
national minimum wage (79.6%). Approximately 80%
of the patients were symptomatic (mMRC scale scores
> 2). Classification of COPD severity based on the
degree of airflow limitation was as follows: moderate, in
24.3%; severe, in 48.8%; and very severe, in 26.9%.
Most patients were classified as GOLD group C or D
(14.6% and 70.5%, respectively), which are groups
at higher risk of exacerbation.

Patient general characteristics by long-acting
bronchodilator use status (use vs. non-use) are
presented in Table 1. Individuals who used long-acting
bronchodilators were significantly older and had had
the disease longer.

(n = 441)

Patients screened by the program and eligible for the study

| ¢ Did not meet the study's inclusion criteria (n = 46)

Y

7| « Declined to participate in the study (n = 7)

Excluded (n = 58)

» Were unable to give written informed consent (n = 5)

(n = 383)

Patients included in the analysis

Untreated patients

A

(n=112)

Y

(n=271)

Previously treated patients

Figure 1. Flow chart of the patients in the study.
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The most commonly consumed medications were
LABA, in 47.5% of the patients; ICSs, in 44.9%;
SABA, in 33.7%); SAMA, in 9.7%; LAMA, in 9.7%;
and methylxanthines, in 9.4%. We did not identify
significant differences in medication use patterns
across the spirometric disease severity levels or GOLD
groups (Table 2). However, for those who used SABA,
consumption was higher in GOLD groups C and D
than in GOLD groups A and B (p = 0.04). In addition,
symptomatic patients more commonly used LAMA
alone or in combination with LABA or with LABA + ICS.

An assessment of the observed patterns of
medication use relative to international and national
recommendations**> revealed that only 139 (36.3%)
and 65 (17.0%) of the patients received appropriate

pharmacological treatment, respectively. According
to those guidelines,**> the most common cause
of inappropriate treatment was undertreatment, in
55.1% and 53.0% of the patients, respectively. The
proportions of appropriately treated, undertreated,
and overtreated patients by disease severity (based on
the degree of airflow obstruction) and by GOLD group
(A-D) are presented in Figures 2 and 3, respectively.
The proportion of appropriately treated individuals
was significantly higher among patients with severe
COPD (22.5%) than among those with moderate or
very severe COPD (5.4% and 17.5%, respectively;
p < 0.001). Overtreatment was significantly more
common in patients with moderate COPD (46.2%) than
in those with severe COPD (23.5%) or very severe

Table 1. Patient general characteristics by long-acting bronchodilator use status.?

Variable

Gender
Male
Female
Age, years
Self-reported race
White
Non-White
Schooling, years
<9
>9
Per capita family income, number of times the NMW
<1
>1
Smoking history, pack-years
Smoking status
Never smoker
Former smoker
Smoker
COPD duration, years
Number of comorbidities
<5
>5
Pre-bronchodilator FEV,, % predicted
Post-bronchodilator FEV,, % predicted
mMRC dyspnea grade
<2
>2
Spirometric severity
Moderate
Severe
Very severe
GOLD group
A
B
C
D

Any LABD use p*
No Yes
127 (48.8) 133 (51.2)
68 (55.3) 55 (44.7) 0.239
64.1+11.4 67.8 + 10.4 0.001

17 (60.7) 11 (39.3)

178 (50.1) 177 (49.9) 0.281

160 (52.1) 147 (47.9)

.344

35 (46.1) 41 (53.9) 0.3

160 (52.5) 145 (47.5)

35 (44.9) 43 (55.1) 0.232

42.6 + 34.9 39.4 + 34.5 0.374

7 (50.0) 7 (50.0)

173 (50.7) 168 (49.3) 0.957

15 (53.6) 13 (46.4)

8.7+8.3 11.0 + 10.6 0.045

185 (51.7) 173 (48.3)

10 (40.0) 15 (60.0) 0.259
36.51 + 12.26 36.87 + 13.47 0.826
39.44 £ 13.73 40.32 £ 13.96 0.623

42 (53.8) 36 (46.2)

153 (50.2) 152 (49.8) 0.562

45 (48.4) 48 (51.6)

97 (51.9) 90 (48.1) 0.853

53 (51.5) 50 (48.5)

11 (50.0) 11 (50.0)

12 (34.3) 23 (65.7)

.212

31 (55.4) 25 (44.6) 0

141 (52.2) 129 (47.8)

LABD: long-acting bronchodilator; NMW: national minimum wage; mMRC: modified Medical Research Council;
and GOLD: Global Initiative for Chronic Obstructive Lung Disease. #Values expressed as n (%) or as mean £ SD.

*Student’s t-test or chi-square test.
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COPD (27.2%; p < 0.001).GOLD groups Cand D had a
significantly higher proportion of appropriately treated
COPD patients than did GOLD groups A and B (p <
0.001). The proportion of overtreated COPD patients
was significantly higher in the lower-risk GOLD groups
(A, 54.5%; and B, 54.3%) than in the higher-risk
GOLD groups (C, 3.6%; and D, 0.0%; p < 0.001).

DISCUSSION

The present study has shown that 83.0% and 63.7% of
the patients in our sample were treated inappropriately
according to the recommendations of international and
national guidelines,**> respectively. To our knowledge,
this is the first large-scale study in Brazil, conducted
within the SUS, evaluating the level of appropriateness
of COPD pharmacological treatment relative to the
recommendations of treatment guidelines. In general,
the level of treatment inappropriateness identified in
the present study was higher than that observed in
other studies conducted in different countries, which

found values ranging from 26.0% to 81.3%.(®-1%.19-21)
This suggests differences in COPD treatment across
countries and reveals that there are important gaps
between the recommended treatment and the treatment
provided to COPD patients within the SUS. However,
comparison of results should be made with caution
because of the disease severity profile of the patients
involved in these studies, most of whom had moderate
COPD. In addition, it should be noted that the data
presented here were obtained in the setting of the
SUS RAS; therefore, the data involved individuals
referred from primary, secondary, and tertiary health
care settings, unlike most previous studies, which
were conducted at referral outpatient clinics. The
high level of treatment inappropriateness observed in
our study was greater than that previously reported
by Giacomelli et al.® in a study conducted in Brazil
that analyzed the appropriateness of pharmacological
maintenance treatment in 50 COPD patients prior to
their hospitalization. The authors showed that, relative

Table 2. Distribution of COPD medication use patterns by dyspnea grade. spirometric disease severity. and Global

Initiative for Chronic Obstructive Lung Disease (GOLD) group.?
Variable Any Any Any Any AnyICS Any Any Any Any

SABA SAMA LABA LAMA use methylxan- LABA + LABA + LABA +

thine use ICS use LAMA LAMA +

use use use use

use

Cl use

mMRC dyspnea p=0.733 p=0.818 p=0.787 p=0.017 p=0.605 p=0.311 p=0.683 p=0.038 p=0.045
grade
<2 32.1 9 42.6 2.6 42.3 6.4 39.7 2.6 2.6
>2 24.1 9.8 47.9 11.5 45.6 10.2 42.3 9.8 9.5
COPD severity p=0.071 p=0.170 p=0.655 p=0.493 p=0.429 p=0.075 p=0.599 p=0.545 p=0.697
Moderate 24.7 5.4 51.6 8.6 80.5 9.7 46.2 8.6 8.6
Severe 38.5 12.3 46.5 8.6 43.9 6.4 40.6 7.0 7.0
Very severe 33 8.7 45.6 12.6 4.7 14.6 39.8 10.7 9.7
GOLD group p=0.040 p=0.302 p=0.151 p=0.117 p=0.117 p=0.585 p=0.281 p=0.196 p=0.213
A 13.6 0 50 0 59.1 4.5 50 0.0 0.0
B 20 5.7 65.7 11.4 57.1 14.3 54.3 11.4 11.4
C 39.3 12.5 44.6 3.6 35.7 7.1 35.7 3.6 3.6
D 35.9 10.4 45.6 11.5 44.1 9.1 40.7 9.6 9.3

mMRC: modified Medical Research Council; SABA: short-acting B, agonist; SAMA: short-acting muscarinic
antagonist; LABA: long-acting B,-agonist; LAMA: long-acting muscarinic antagonist; and ICS: inhaled corticosteroid.

aValues expressed as n (%).

60% ot 54.0% 55.3% 70% 62.5%
50% " 46.2% 60% 54.5% 54.3% 57.0%
50%

40% 45.5% 43.0%
30% 27.2% 40% 34.3% | 33.9%

22.5%|  |23-5% 30%

17.5%
20% 20%
11.4%
10% %
5.4% 10% 3.6%
0% 0%1.0:0% ' ' = 0.0%
Moderate Severe Very severe A B C D

COPD severity
O Appropriate treatment @Undertreatment [l Overtreatment
Figure 2. Distribution of individuals appropriately treated,

undertreated, or overtreated for COPD, by disease severity
as defined by national guidelines.®

GOLD category
O Appropriate treatment [ Undertreatment @ Overtreatment

Figure 3. Distribution of individuals appropriately treated,
undertreated, or overtreated for COPD, by Global Initiative
for Chronic Obstructive Lung Disease (GOLD) category.®
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to what is recommended by the same international and
national guidelines,**> treatment was inappropriate in
50% and 74% of the patients, respectively. Our findings
are a cause for concern, given that COPD is a highly
prevalent disease with a substantial economic impact
on the Brazilian health care system. In addition, lack of
compliance with treatment guidelines for COPD is known
to be associated with higher total health care costs.(??

In Brazil, factors such as a low level of education,
low income, non-use of oxygen therapy, and lack
of influenza vaccination have been associated with
inappropriate COPD treatment."? Other factors that
should be taken into account include low adherence
to treatment guidelines for COPD and poor physician
knowledge of these guidelines. A survey conducted
in 2013 in 12 countries, including Brazil, revealed
that there are gaps in the application of treatment
guidelines for COPD by physicians in Brazil.?® An
international survey involving some countries showed
that 34% of general practitioners in Brazil did not use
treatment guidelines for COPD for the management of
their patients.?” In addition, other barriers, such as
limited access to health care and medications within
the SUS, may be considered.>

Long-acting bronchodilators are guideline
recommended for the management of symptomatic
patients with COPD.(*2®) The benefits of these
medications on quality of life, dyspnea, exacerbations,
and lung function are well documented in the
literature.?® However, as in our study, evidence has
shown that long-acting bronchodilators have been
underused in clinical practice in different countries
and settings.(*127-2%) We found that approximately
half of the patients used long-acting bronchodilators,
with consumption being higher in individuals who
were older and who had had the disease longer. This
value is lower than that found in two recent studies,
one conducted in Brazil and one conducted in primary
care in the United Kingdom, in which the reported
proportion of use of these medications was 64% and
77%, respectively.(*128) However, it was higher than
that found in a multinational, non-interventional study
that evaluated bronchodilator use among COPD patients
recruited from primary care settings in four countries
in Latin America (Argentina, Colombia, Venezuela, and
Uruguay).®® The authors showed that only 30.9% of
the patients who had been previously diagnosed with
the disease used long-acting bronchodilators, 9.8%
of whom as monotherapy and 21.1% of whom as
combination therapy with an ICS.

The present study showed that, relative to the GOLD
guidelines,™™ 211 patients (55.1%) were undertreated.
Of those, 112 (53.1%) did not use any medications to
treat the disease. This value contrasts with that reported
by a study conducted in Brazil in which inappropriateness
due to undertreatment was estimated to be 38%. In
another study, Nascimento et al.*?) showed that 50%
of the patients who had been previously diagnosed with
COPD received some pharmacological treatment for the
disease. This observed difference can be explained by

J Bras Pneumol. 2019;45(1):e20170194

the different settings and, especially, by the eligibility
criteria and patient recruitment strategies used in the
different studies.

It should be noted that access to medications to
treat chronic diseases within the SUS varies across the
different regions of Brazil.*%3Y In addition, an analysis
of data from the Brazilian National Survey on Access to,
Use of, and Promotion of Rational Use of Medications,
conducted between 2013 and 2014, revealed a high
rate of patients’ purchase of medications that act
on the respiratory system, such as agents against
obstructive airway diaseses, with their own resources,
suggesting that barriers to cost-free access to this
group of medications have yet to be overcome. Y
Furthermore, it is known that medications such as
LAMAs are not available within the SUS, with access
to them being restricted to states that have their own
policies regarding the funding of these medications,
such as the state of Sao Paulo.?33) Therefore, we
cannot rule out the hypothesis that, for states with
limited access to LAMAs, undertreatment is even higher.

Overtreatment as a result of inappropriate ICS use
was identified in more than half of the individuals
in GOLD groups A and B (in 54.5% and 54.3%,
respectively), as well as in 46.2% of the patients
with moderate COPD. Although ICS use is limited to
specific indications, ICSs have been widely prescribed
in clinical practice to individuals who are unlikely
to benefit from their use.®10283% Another concern
related to ICS use in COPD is safety issues, especially
because the use of these medications is associated
with an increased risk of pneumonia.®® Recently,
some researchers reviewing data from large clinical
trials have recommended withdrawal of ICSs from
the treatment regimen of patients for whom these
medications are not indicated, with maintenance of
appropriate bronchodilator therapy.©G® It is likely that
the frequency of overtreatment among individuals
classified as GOLD A reported here is underestimated,
since the study’s inclusion criteria, which restricted
the sample to patients with moderate to very severe
COPD, favored the selection of a limited sample in
terms of the proportion of GOLD A patients.

The present study has some limitations that should
be considered in the interpretation of our results. The
major limitation of this study was that the patients were
not randomly selected, generating a potential selection
bias. Therefore, we cannot rule out the hypothesis
that the patients evaluated do not represent the whole
population of COPD patients commonly treated within
the RAS in the state of Bahia. However, our results
reflect a more heterogeneous real-world population,
representative of clinical practice. In addition, we
cannot disregard the possibility that our findings do not
reflect the current status of COPD treatment in Brazil,
since, in 2013, the Brazilian National Ministry of Health
established a dedicated clinical protocol and dedicated
treatment guidelines for COPD, % thus enabling new
medications to be incorporated into and dispensed at
no charge within the SUS. However, our findings can
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be used as historical control for future studies that will
enable the monitoring of access to and use of COPD
medications in clinical practice.

There is a need for studies evaluating the factors
associated with inappropriate COPD treatment and
the barriers to physician adherence to treatment
guidelines for COPD in clinical practice within the SUS.
In addition, further studies are needed to evaluate the
impact of the implementation of the clinical protocol
and treatment guidelines for COPD*? mentioned above
on the quality of COPD management within the SUS
in different settings.

In conclusion, we found that long-acting bronchodilators
are frequently underused for the treatment of COPD
within the SUS in the state of Bahia. Furthermore, we
observed a high frequency of inappropriate treatment,
especially undertreatment, revealing important

gaps between guideline recommendations for COPD
management and clinical practice. Therefore, it is
necessary to implement strategies for dissemination
of treatment guidelines for COPD among physicians
working within the RAS. However, COPD management
programs based on multidisciplinary care and free
continued access to maintenance treatment can be
considered as an alternative for improving the quality
of COPD management within the SUS.
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