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Abstract

Objective: To describe the experience with the use of long-term anticholinergic therapy available in the public service. Method: A cross-
sectional study with data collected in the real world. The sample consisted of SUS users who received inhaled LAMAs for the treatment of
COPD between November 2019 and November 2020. Inclusion criteria were: diagnosis of COPD, being in clinical follow-up by the COPD
health team, having record of anticholinergics dispensing by the pharmacy during the study period, having been using LAMA (tiotropium,
glycopyrronium and umeclidenium) for at least 3 months. Patients with absence or insufficiency of data and without medical appointments
for more than a year and a half from the final period of the study were excluded. Sociodemographic analysis, clinical assessment of patients
and quality of life questionnaires were performed. Continuous variables were expressed as mean and standard deviation and analyzed by
t Student, and categorical variables were expressed as absolute (n) and relative (%) frequency and analyzed by chi-square or Fisher, with
confidence level <0.05. For direct costs, the analysis were performed in a simplified way, using the service’s anticholinergics dispensing and
stock data. Results: The study included 197 patients, 177 using anticholinergic tiotropium and 20 using glycopyrronium or umeclidenum.
There was no significant difference when analyzing the groups regarding age (p=0.814), sex (p=0.780) and comorbidities (p >0.05). It
was found that patients had polypharmacy (83.8%) and 74.1% of patients used 3 or more types of devices. We found in the population
a predominance of patients classified as GOLD 3 and profile B, being represented by 45.2% (n = 89) and 66.5% (n = 131), respectively,
showing a more severe population. In relation to the specific questionnaires, in both groups, we noticed an increase in the CAT value and a
tendency towards a worsening in the mMRC. For the direct costs with the treatment, an annual expense of US 124.474,35 was estimated.
Based on a drug dispensing strategy, we were able to predict savings of US 13.915,77/year for this treatment. Conclusions: Patients with
severe COPD tend to use more inhalation devices. The availability of pharmacotherapeutic alternatives by the public service can contribute
to the individualization of anticholinergic treatments and enable a more adequate assessment of therapy according to the patient’s clinical
profile, linked to possible economic strategies related to individualized treatment.
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Manejo do tratamento farmacoldgico em pacientes com DPOC e custo direto da terapia
anticolinérgica: experiéncia de vida real

Resumo

Objetivo: Descrever a experiéncia com o uso da terapia anticolinérgica de longa duragdo disponivel na rede publica de Sdo Paulo, seus
custos diretos inferidos e possiveis impactos economicos. Método: Estudo transversal realizado em um ambiente de vida real. A amostra
foi composta por usuarios SUS que receberam os LAMAs inalatérios para tratamento da DPOC entre o periodo de novembro de 2019
a novembro de 2020. Os critérios de inclusdo foram: diagndstico de DPOC, acompanhamento clinico pelo grupo de DPOC, dispensag¢do
de anticolinérgicos durante o periodo de estudo e uso atual de LAMA (tiotropio, glicopirrénio e umeclidinio) por pelo menos 3 meses.
Foram excluidos os pacientes com auséncia ou insuficiéncia de dados e sem consulta médica hd mais de 1 ano e meio do periodo final
do estudo. Foi feita a andlise do perfil sociodemografico, da evolugdo clinica e da qualidade de vida dos pacientes. As varidveis continuas
foram expressas por média e desvio padrao, e analisadas por t Student, e as varidveis categdricas foram expostas em frequéncia absoluta
(n) e relativa (%), e analisadas por qui-quadrado ou Fisher, adotou-se um nivel de confianga <0,05. Para os custos diretos, foi realizada
uma andlise simplificada, usando os dados de dispensacdo e estoque das terapias anticolinérgicas do servico. Resultados: O estudo

|@®©@ elSSN: 2316-7750 rbfhss.org.br/ © Authors 1
pISSN: 2179-5924



http://rbfhss.org.br
https://orcid.org/0000-0003-3646-2744
https://orcid.org/0000-0002-5670-9241
https://orcid.org/0000-0003-3028-0261
https://orcid.org/0000-0002-1987-722X
https://orcid.org/0000-0002-7463-5266
https://orcid.org/0000-0002-5132-1934

Borges IV, Rocha PA, Palermo KR, et al. Management of pharmacological treatment in patients with COPD and the direct cost
of long-term anticholinergic therapy: real-word experience. Rev Bras Farm Hosp Serv Saude. 2022;13(1):0716. DOI: 10.30968/
rbfhss.2022.131.0716.

RBFHSS

Revista Brasileira de Farmécia Hospitalar e Servicos de Satide

incluiu 197 pacientes, 177 em uso de tiotrépio e 20 em uso de glicopirrénio ou umeclidinio. Ndo houve diferenca significativa quando
analisados os grupos em relagdo a idade (p=0,814), sexo (p=0,780) e comorbidades (p >0,05). Os pacientes apresentavam polifarmdcia
(83,8%) e 74,1% dos pacientes tinham em uso 3 ou mais tipos de dispositivos. A populacdo estudada predominantemente foi classificada
como GOLD 3 e perfil B, representando 45.2% (n = 89) e 66.5% (n = 131) respectivamente, evidenciando uma populagdo mais grave. Em
ambos os grupos de tratamento percebemos um aumento no valor do CAT e uma tendéncia a piora do mMRC. Para os custos diretos
do tratamento com os anticolinérgicos de longa agdo, foi encontrado um gasto anual de US 124.474,35. Com base em estratégias de
dispensacdo dos medicamentos, conseguimos prever uma economia de US 13.915,77/ano para este tratamento. Conclusdo: Pacientes
com DPOC grave tendem a usar mais dispositivos inalatorios. A disponibilizacdo de alternativas farmacoterapéuticas pela rede publica
pode contribuir para a individualizacdo dos tratamentos anticolinérgicos e possibilitar uma avaliacdo mais adequada da terapia de
acordo com o perfil clinico do paciente, atrelado a possiveis estratégias econdmicas relacionadas ao tratamento individualizado.

Palavras-chave: doenca pulmonar obstrutiva cronica; dispositivos inalatérios; farmacéutico; farmacoeconomia; anticolinérgicos;

qualidade de vida.

Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a clinical
condition that affects the respiratory system through a chronic
obstructive process, which occurs due to prolonged inhalation
exposure to risk factors and individual response.’™ According to
the World Health Organization, it is the fourth leading cause of
death in the world.>® In Brazil, it is among the main 5 causes of
death in the age group >40 years old.>*®

In Brazil, through the State Health Secretariat (Secretaria Estadual de
Saude, SES), the State of Sdo Paulo incorporated a public therapeutic
assistance protocol for patients with COPD.” Based on this protocol,
the states of Espirito Santo, Minas Gerais, Ceara, Distrito Federal,
Goids, Maranhdo and Pernambuco have also implemented specific
protocols regulating the dispensation of tiotropium via the state
secretariat.® A 2019 survey showed that exacerbation-associated
mortality was higher in the 50-60-year-old age group in states
without an anticholinergic dispensing protocol.®

Althoughlong-actinganticholinergics (LAMAs) are widelyrecommended
in the treatment of COPD, until 2012 the only representative available
for inhaled use was tiotropium bromide. For this reason, despite the
high cost, it was the recommended therapeutic option.”° In Brazil, it
was only in 2014 that the National Health Surveillance Agency (Agéncia
Nacional de Vigildncia Sanitdria, ANVISA) approved a new drug for
this condition: glycopyrronium bromide. Currently, in addition to the
aforementioned, umeclidinium bromide is available, incorporated in
the therapeutic options in 2016.1%* In the state of Sdo Paulo, in 2019,
Resolution No. 35, dated April 18", was approved, which added the
othertwo LAMAs to the COPD treatment protocol and made dispensing
available by the Unified Health System (Sistema Unico de Satide, SUS).*2

In view of the entire therapeutic arsenal for the treatment of the
disease, in addition to the evaluation of the efficacy and safety
of the therapies, another important assessment is about the
types of devices available. In general, patients can use up to three
different types of devices, which can cause the inhalers to be used
incorrectly and impair patient compliance with the treatment
proposed.®

In the treatment of COPD, the assessment of the patient’s quality
of life is an indispensable parameter.* One of the main symptoms
associated to clinical deterioration is the report of dyspnea, as well
as the presence of exacerbations. For monitoring the progression
of COPD, the tools used are the modified Medical Research
Council’s (mMMRC) dyspnea scale and the COPD Assessment Test
(CAT) questionnaire, both of which help quantify the symptoms of
the disease.>81415

This study aims at describing the experience of using long-term
anticholinergic pharmacotherapy in COPD patients, available in
the S3o Paulo public health network in a large health center, the
direct costs of therapy, and possible economic impacts.

Methods

A cross-sectional study with data collected from patients
treated at the Pulmonology outpatient clinic for the COPD
group of an outpatient service linked to a hospital complex that
attends to highly complex health conditions in Sdo Paulo/SP.
All the clinical data were collected through the REDCap 11.2.5
database projection software- © 2021 Vanderbilt University. The
statistical analyses were performed in the GNU PSPP® program,
version 1.4.1. The research was approved by the Committee of
Ethics in Research with Human Beings of the Clinical Hospital
of the Medical School at the University of Sdo Paulo (CAAE No.
36998720.0.0000.0068).

The sample consisted of SUS users who received inhaled LAMAs for
the treatment of COPD between November 2019 and November
2020 by the outpatient pharmacy attached to the hospital complex
selected as the study locus. A dispensing report for the long-acting
anticholinergics was generated to define the population. The
inclusion criteria adopted were as follows: COPD diagnosis, clinical
follow-up by the COPD group, pharmacy care of anticholinergics
during the study period, and current use of LAMAs (tiotropium,
glycopyrronium, and umeclidinium) for at least 3 months. Patients
with missing or insufficient data and those without any medical
appointment more than one and a half years prior to the end of
the study period were excluded. The study design is shown in
Figure 1.

The patients’ initial information was collected from the electronic
medical records referring to the medical appointments, and
we called it T1 (Time 1). The patients were categorized by
their sociodemographic profile, which included age, gender,
comorbidities and smoking history. The variables on the
patients’ clinical evolution and quality of life were also extracted,
being the CAT, mMRC and FEV, (Forced Expiratory Volume in
1 minute) values. The data on the number of inhalation devices,
polypharmacy (characterized by the use of 5 or more drugs) and
treatment lines (pharmacological classes to treat the pulmonary
condition) were described to characterize the complexity of the
patients’ pharmacotherapy. After collecting the clinical data, the
patients were classified according to the severity of the disease
using the GOLD criteria.
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Figure 1. Flowchart corresponding to the selection of the study sample.
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Figure 1 - Flow of selection of the study population
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To verify whether there were any clinical changes after initiating
the treatment with the new long-acting anticholinergics, the
tiotropium group was paired with patients taking glycopyrronium
or umeclidinium. Equivalent samples, approximate mean age,
gender distribution, and similar FEV, (liters) were recommended.
This pairing was performed to allow for a comparative analysis
of the data in two different moments of the study groups:
before incorporating the new anticholinergics and after their
standardization in the service.

At the second data collection moment, which we called T2 (Time 2),
telephone contacts were made with the patients from the final
sample, after pairing. The questionnaires for dyspnea (mMRC), CAT,
exacerbations and satisfaction assessment about the inhalation
device and treatment of COPD through the verbal numeric scale
(ENV) were applied A specific form (Annex |) was prepared for this
information, and the patient’s authorization was verbally requested.
The calls were recorded and the patients with whom it was not
possible to make the telephone contacts and those who refused to
answer the questionnaire were excluded from the sample.

For the analysis of the direct costs, a medical prescription report
was generated for the three medications. The report discriminates
the group and medical specialty in which the prescription was
made, as well as data related to the prescription, validity and
prescribed dosage. From this report, the number of units of each
medication ordered per prescription was counted. To analyze
the stock of the service, a movement sheet was generated, with
the inputs and outputs of the supply center for the period from
11/2019 to 11/2020.

Based on the demand generated by the medical prescriptions and
with the cost of each medication, the total expenditure for all three
medications was estimated. The medication values were extracted
from the CMED table, which regulates the maximum price charged
by manufacturers and/or distributors and is updated monthly. The
18% factory price (FP) was used for the study calculation, which
identifies the regulated values for the state of SP; the table was
consulted in the November 2021 update. The values presented
were converted into dollars to express the direct costs of the
treatments, using a rate of 5.6118 reais to 1 dollar; data extracted
from the Central Bank of Brazil with November 29%, 2021, as
quotation date. For this analysis, only the COPD group within
the Pulmonology specialty was selected from the report, these
being the patients who make up our study population. From this
consumption estimation, a possible change in the distribution of
the medications was proposed, following the recommendation
of the SES in partnership with the institution’s pharmacology
commission. The project aimed at structuring a care where 20%
of the treatments would be with glycopyrronium, 20% with
umeclidinium, and 60% with tiotropium. This recommendation
takes into consideration that the vast majority of the population
on inhaled LAMAs already used tiotropium therapy and the goal
of the protocol was to gradually incorporate the new standardized
medications. With these data, possible savings generated by
the CPOD outpatient service with the prescriptions of the
anticholinergics were estimated.

The descriptive statistical analysis was expressed as mean and
standard deviation for the continuous variables, and absolute (n)
and relative (%) frequencies were used for the categorical
variables. The statistical tests employed were Pearson’s Chi-Square
and Fisher’s Exact for the categorical data, and Student’s t for the
continuous variables. A confidence level <0.05 was adopted for
this univariate analysis.
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Results

The study included 197 patients, of which 177 (89.9%) were
undergoing anticholinergic therapy with tiotropium and
20 (10.1%) were in use of glycopyrronium or umeclidinium. In
Table 1 we can verify the results found in relation to the total
population and the characterization of the groups regarding the
patients” sociodemographic profile. The patients’ clinical data
are also represented in Table 1, where we can find the values
referring to the total population and to the study groups. When
we classify the patients in relation to severity, according to the
GOLD recommendation, we can state that the population is
predominantly GOLD 3 with a B profile, being represented by
45.2% (n=89) and 66.5% (n=131), respectively. The same profile
was observed between the groups, with 44.6% (n=79) of the
tiotropium group classified as GOLD 3, 41.2% (n=73) as GOLD 4,
13.6% (n=24) as GOLD 2, and only 0.6% (n=1) as GOLD 1. Regarding
the glycopyrronium + umeclidinium group, a similar distribution
was observed, with 50.0% for GOLD 3, 25.0% (n=5) classified as
GOLD 4, 20.0% (n=4) as GOLD 2, and only 5.0% (n=1) as GOLD 1.
On the other hand, for the patients’ clinical profile, when we
analyzed the questionnaires and exacerbations, we notice a small
difference in distribution of the patients. In the tiotropium group
there is 66.7% (n=118) of patients with profile B, 26.0% (n=46)
classified as D, 5.6% (n=10) with profile A, and only 1.7% (n=3) as
C. In the glycopyrronium and umeclidinium group, the B profile
continues to predominate with 65.0% (n=13), but followed by
the A profile ahead of the D and C profiles, with 20.0% (n=4),
10.0% (n=2) and 5.0% (n=1), respectively.

In the characterization of pharmacotherapy, it was found that the
patients predominantly have polypharmacy; 165 patients, that is,
83.8% used more than 5 continuous use medications. In addition,
74.1% of the patients were using 3 or more types of different
devices (n=146). Among the predominant types, the nebulimeter
and inhalation capsule models were among the most frequent,
with 73.6% and 71.6% (n=145 and n=141) respectively, second
only to the respimat® model, which presented 89.8% (n=177).
Reasserting the previous result, there were 181 (91.9%) patients
on long-acting f2 adrenergic agonist associated with inhaled
corticosteroid and 129 patients on short-acting 82 adrenergic
agonist (65.5%). Only 13 patients used long-acting 32 adrenergic
agonist alone and 2 patients used inhaled corticosteroid
alone (n=6.6% and 1.0%, respectively).

After pairing, the tiotropium group was reduced to a number
approximating the glycopyrronium and umeclidinium group (n=21
andn=20); the mean age between the groups showed no significant
differences, being 67.8 years old for tiotropium and 67.6 years old
for glycopyrronium and umeclidinium (p=0.928). The distribution
by the sex was similar between the two groups with 10 female
and 11 male patients in the tiotropium group, a similar proportion
found for the glycopyrronium and umeclidinium group, with
10 female and 10 male patients (p=0.563). FEV_ (liters), which
indicates the patients’ severity, also presented no significant
difference between the two groups after pairing, with the mean
for the tiotropium group being 1.15 liters and 1.19 liters for
glycopyrronium and umeclidinium (p=0.787). The data found after
interviewing the patients at time T2 are described in Table 2, where
we can see the patients’ clinical data at the two moments of the
study. In both groups, an increase in the CAT value and a tendency
for the mMRC to become worse is noticed. When looking at the
exacerbations, we notice that the patients started to exacerbate
more, but the number of episodes did not increase.
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Table 1. Sociodemographic and clinical characterization according to use of the medications.
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Glycopyrronium + Umeclidinium

Information Total (n=197) Tiotropium (n=177) (n=20) p-value
Sociodemographic

Male gender* n (%) 107 (54.3) 97 (54.8) 10 (50.0) 0.814
Age (years old) Mean (SD) 68.1(8.6) 68.2 (8.7) 67.6 (7.66) 0.780
Clinical conditions n (%)

Smoking? 188 (95.5) 169 (95.5) 19 (95.0) 0.928
Systemic Arterial Hypertension 112 (56,9) 103 (58.2) 9 (45.0) 0.341
Other pulmonary diseases 77 (39.1) 71 (40.1) 6(30.0) 0.472
Acute Coronary Syndrome 7 (18.8) 2(18.1) 5(13.5) 0.547
Heart Failure 6(13.2) 5(14.1) 1(5.0) 0.483
Diabetes Mellitus (23 4) (22 6) 6 (30.0) 0.577
Dyslipidemia 44 (22.3) 39(22.0) 5(25.0) 0.780
Gastroesophageal Reflux 44 (22.3) 41 (23.2) 3(15.0) 0.574
Obesity (1 7) 19 (10.7) 2 (10.0) 0.639
Anxiety / Depression 6(8,1) 15 (8.5) 1(5.0) 0.499
Osteoporosis 3(6,6) 11(6.2) 2 (10.0) 0.626
Cancer (except lung nodules) 2(6,1) 12 (6.8) - 0.615
Others 79 (40.1) 71(40.1) 8 (40.0) 0596
FEV, n (SD)

FEV, (liters) Mean (SD) 0.97 (0.39) 0.94 (0.36) 1.19 (0.58) 0.007
FEV, (predicted%) Mean (SD) 35.75 (13.25) 34.94 (12.49) 42.95 (17.45) 0.009
CAT

CAT Mean (SD) 19.88 (7.46) 20.44 (7.40) 14.95 (6.15) 0.002
CAT > 10" n (%) 179 (90.0) 164 (92.7) 15 (75.0) 0.023
mMRC Mean (%)

mMRC >2'n (%) 171 (86.8) 157 (88.7) 14 (70.0) 0.049
Exacerbations n (%)

No exacerbations® n (%) 110 (55.8) 96 (54.2) 14 (70.0) 0.180
3 or more exacerbations® n (%) 23 (26.4) 22(27.2) 1(16.7) 0.853

Dichotomous variable for which information of only one of the categories was presented.

Table 2 Clinical data of the patients who were interviewed at T2, shown together with the values obtained at T1.

Information

Tiotropium (n=14)

Glycopyrronium + Umeclidinium (n=12)

T1 T2 T1 T2
CAT
CAT Mean (SD) 15.29 (8.88) 21.14 (6.43) 16.08 (6.50) 18.50 (6.68)
CAT > 10" n (%) 9 (64.3) 14 (100.0) 2 (16.6) 11 (91.7)
mMRC
mMRC > 2" n (%) 12 (85.7) 12 (85.7) 9(75.0) 12 (100.0)
Exacerbations
No exacerbations! n (%) 10 (28.6) 8(42.9) 8(33.3) 6 (50.0)
3 or more exacerbations® n (%) 1(25.0) 1(16.7) 1(25.0) -

Dichotomous variable for which information of only one of the categories was presented.

On patient satisfaction regarding the inhaler device and treatment of
the lung disease as a whole, we found that, for the tiotropium group,
the mean was 9 (+1.5) for the inhaler device, whereas it was 9.4 (+0.79)
for the overall treatment. In turn, in the glycopyrronium + umeclidinium
group we had mean values of 8.4 (+1.9) for the device and of 8.9 (+1.6)
for the treatment of the pulmonary disease.

Table 3 shows the response capacity, which indicates the number
of medications that the hospital was able to supply with the current
stock in the study period. The response capacities for glycopyrronium,
tiotropium and umeclidinium were found to be 48.1%, 83.91%, and
168.36%, respectively. It can be then inferred that glycopyrronium
and tiotropium did not have enough stock to meet the demands, only
umeclidinium presented enough stock to meet the demands.

In relation to the costs, Table 6 represents the expenses for each
medication considering the prices indicated in the CMED table.
Current spending was assumed based on the demand for each
medication, considering only the Pulmonology prescriptions of
the COPD group, as umeclidinium and glycopyrronium are only
prescribed by this group of physicians. Performing this selection
by prescribing specialty, we were able to calculate that the COPD
outpatient clinic of the Pulmonology team accounts for 26.76% of the
tiotropium requests. Based on the total expenditure, 20%, 60% and
20% predicted consumptions were estimated for glycopyrronium,
tiotropium and umeclidinium, respectively. From this projection, we
managed to predict savings, only by the COPD outpatient service, of
nearly USS 13,915.77/year, considering the period analyzed.
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Table 3. Total outpatient stock response capacity in relation to requests for medications through medical prescriptions.

Consumption analysis Tiotropium’ Glycopyrronium Umeclidinium
Outpatient stock n (%) 6,386 (93.9) 160 (2.3) 248 (3.6)
Patients’ requests n (%) 7,610.3 (94.1) 332.3(4.1) 147.3 (3.1)
Response capacity of the service? (%) 83.9 48.1 168.4

71 prescription that generated a 120 mcg/day for tiotropium was excluded. ? Response capacity = Number of units in outpatient stock of each medication/number of patients’

requests X 100%

Table 4. Cost projection in relation to the medications analyzed and requests from the COPD outpatient clinic by the Pulmonology team.

Information Tiotropium Glycopyrronium Umeclidinium Total costs
Cost analysis

Price according to the CMED table?, dated 11/10/2021 - FP18%*  USS 53.22 UsS$ 32.30 UsS 24.97

Patients’ requests n (%) 2,068.70 (81.1) 332.3(4.1) 147.3 (3.1)

Cost for the service USS$ 110,096.21 USS 10,700.06 USS 3,678.08 USS 124,474.35

Consumption projection considering standardization of the technologies in the 20%-60%-20% proportion, respectively

Consumption predicted by the SES® n (%)
Proportional costs

Predicted annual savings

1,528.90 (60.0)
USS 81,368.06
USS 28,728.15

509.7 (20.0) 509.7 (20.0)
USS 16,463.31 USS$ 12,727.21 USS$ 110,558.58
US$ -5,763.25 USS$ -9,049.13 USS$ 13,915.77

LCMED: Cdmara de Regulagdo do Mercado de Medicamentos (Medication Market Regulation Chamber). 2FP: Factory Price. * SES: Secretdria Estadual de Saude (State Health Secretariat).

Discussion

The study characterized our population as more severe patients,
as the vast majority of the patients were classified as GOLD 3
and 4. Due to this severity profile, the relationship with the use
of a more complex pharmacotherapy is coherent, with frequent
use of associations of 3 therapeutic classes.’*® Although they
are a more severe population, they are mostly non-exacerbating
patients. We can infer low occurrence of exacerbations to the use
of several control therapies. Regarding disease control, most of
the patients do not have the disease controlled and are classified
as GOLD B or D, despite the widespread use of triple therapy.

Several clinical studies show the benefit of the anticholinergic
therapy in the treatment of COPD; the use of tiotropium has been
associated with improved lung function, quality of life, and reduced
exacerbations, as well as when analyzing the benefits of umeclidinium
and glycopyrronium in monotherapy or in association with LABAs.9
Considering that it has already been proven that there is no superiority
between treatments with different LAMAS,* this study reflects the
same findings in real life, and it is not possible to show better or worse
clinical efficiency between the studied groups.

It is known that, in a real life environment, other factors can
influence effectiveness of the treatment, for example, the correct
use of inhaled medications and adherence to the treatment. Inhaling
devices are associated with greater difficulty for the effective use of
the medications. A study that assessed errors when using inhaling
devices found a prevalence of 50% to 100% of general errors.
When the critical errors were analyzed, this percentage varied from
14% to 92% regardless of device type, i.e., most of the patients
have difficulty using their inhalation devices.?®?! In patients with
polypharmacy and mostly using 3 or more devices, as in this study,
a barrier to the efficacy of inhaled therapies can be speculated.
Patients with moderate to severe COPD who require more complex
therapies with the use of several devices may have impaired
compliance, as each inhaler requires a different and appropriate use
technique, impacting on treatment efficacy.'322

Our study is innovating as it describes a population in use of
different anticholinergic agents in patients treated exclusively by
the SUS. In the state of Sdo Paulo, a COPD protocol is currently in
effect that makes other anticholinergic agents besides tiotropium
available free of charge. As the protocol is still recent (2020), in this
study it was not possible to recruit a significant sample to perform
statistical analyses comparing the clinical evolution of patients
on different anticholinergic therapies, as few patients were
using glycopyrronium or umeclidinium. It is worth noting other
intrinsic study limitations, such as the fact that the retrospective
observational data collection caused a large number of patients to
be excluded due to the absence of important data for the study.
In addition, the medications under study were in short supply for
a certain period of the study, which contributed to the restriction
in the dispensing of the group of new anticholinergics. Likewise,
due to the current pandemic which started in 2020, access to
the hospital was restricted and many patients refrained from
attending the appointments.

Even though the study has the limitations cited for a more robust
analysis, the comparison of patients on glycopyrronium and
umeclidinium shows better FEV,, CAT and mMRC values than in
those on tiotropium. It can be stated that the major difference
between the anticholinergics studied in this paper is the way in
which the drugs are made available by the devices, as tiotropium
uses SMI release and glycopyrronium/umeclidinium resort to the
DPI system.?®1? Associated with efficacy of the treatments, choice
of the ideal inhaling device must be individualized. It is important to
consider the evaluation of the individual’s peak lung flow (inspiratory
and expiratory) in the clinical follow-up, as some device models
require an adequate inspiratory flow to overcome resistance of the
device and allow the drug to reach its action site. There are also
recommendations on the use of devices in dry powder for patients
with better clinical and functional parameters.?® In this direction,
the results found in this study signal an opportunity for criteria
to indicate the type of therapy (drug and device) provided to the
patients according to their clinical evaluation.
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Structuring a methodology of choice for the appropriate treatment
of patients with COPD should be a priority in health services, as
this is a condition sensitive to primary care. In our service, the
Pulmonology specialty only accounts for 26% of the prescriptions
for tiotropium for COPD, which shows that many more patients
could benefit from the new treatments incorporated, potentially
increasing the savings simulated in this study.

Conclusion

In conclusion, patients with severe COPD tend to use more
inhaling devices. Availability of pharmacotherapeutic alternatives
by the public health system can contribute to the individualization
of anticholinergic treatments and allow for a more adequate
evaluation of the therapy according to the patient’s clinical profile,
coupled with possible economic strategies related to individualized
treatment. With the incorporation of the new drugs in the public
health network of the state of Sdo Paulo, migration between the
anticholinergic therapies was possible, according to clinical criteria,
and may stimulate savings for the service. Reducing the number of
inhaling devices per patient and improving adherence are guiding
actions to optimize this treatment. When used to rationalize
therapy and the benefits for the patient, the therapeutic arsenal is
a determinant factor for comprehensive health care.
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