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Purpose: GOLD 2019 proposed a novel treatment decision tool for follow-up based on the predominant trait (exacerbation or
dyspnea) of patients, alongside treatment escalation and de-escalation strategies. This study was designed to provide an up-to-date
snapshot of patient and disease characteristics, treatment pathways, and healthcare resource use (HRU) in COPD in real life, and
comprehensively examine patients considering GOLD 2019 recommendations.

Patients and Methods: This mixed design, observational, multicenter (14 pulmonology clinics) study included all patients with
a documented COPD diagnosis (excluding asthma-COPD overlap [ACO]) for >12 months, aged >40 years at diagnosis who had
a COPD-related hospital visit, spirometry test and blood eosinophil count (BEC) measurement under stable conditions within the 12
months before enrollment between February and December 2020. Data were collected cross-sectionally from patients and retro-
spectively from hospital medical records.

Results: This study included 522 patients (GOLD group A: 17.2%, B: 46.4%, C: 3.3%, D: 33.1%), of whom 79.5% were highly
symptomatic and 36.2% had high risk of exacerbation. Exacerbations (n = 832; 46.6% moderate, 25.5% severe) were experienced
by 57.5% of patients in the previous 12 months. Inter-rater agreement between investigators and patients regarding the reason for
visit was low (k coefficient: 0.338, p = 0.001). Inhaled treatment was modified in 88 patients at index, mainly due to symptomatic
state (31.8%) and exacerbations (27.3%); treatment was escalated (57.9%, mainly switched to LABA+LAMA+ICS), inhaler device
and/or active ingredient was changed (36.4%) or treatment was de-escalated (5.7%). 27% had >1 hospital overnight stay over 12
months. Emergency department visits and days with limitation of daily activities were higher in group D (p < 0.001).
Conclusion: Despite being on-treatment, many patients with COPD experience persistent symptoms and exacerbations requiring
hospital-related HRU. A treatable trait approach and holistic disease management may improve outcomes by deciding the right
treatment for the right patient at the right time.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a global health concern associated with significant morbidity and
mortality. In 2019, COPD affected 212 million people worldwide and was the third leading cause of mortality, resulting
in 3.28 million deaths.' Furthermore, COPD was among the top-ranked causes of disability-adjusted life-years (DALYS):
the sixth in all ages and the fourth in adults aged 50-74 years.? In Turkey, the prevalence of COPD is high, as shown by
estimates in adults aged >40 years, which ranged from 9.1% to 19.1% for fixed airway obstruction.® ¢ In addition, COPD
accounted for 5% of all deaths in Turkey in 2019.”®* With the increasingly aging population and high smoking rates in
Turkey,”* the prevalence of COPD is expected to rise over the coming decades.

The Global Initiative for Chronic Obstructive Lung Disease (GOLD) works extensively to increase awareness of
COPD and improve its prevention, diagnosis, and treatment worldwide.” Since the release of the first GOLD strategy
document for COPD in 2001, there have been significant changes to recommendations for evaluating the disease. Until
2011, a forced expiratory volume in one second (FEV;)-based classification was exclusively recommended, but the
GOLD panelists have since proposed an additional “ABCD” tool that includes the Modified Medical Research Council
(mMRC) Dyspnea Scale, the COPD assessment test (CAT) and exacerbation history from that year, thus considering the
impact of symptoms and exacerbations on disease progression. The GOLD 2019 revision proposed, for the first time,
a new treatment decision tool for follow-up based on the predominant trait (exacerbation or dyspnea) of patients,
alongside treatment escalation and de-escalation strategies. Furthermore, blood eosinophil count (BEC) was suggested as
a biomarker to predict the potential efficacy of inhaled corticosteroids (ICS) in preventing exacerbations.'®

To the best of our knowledge, there have been no data published following comprehensive investigation of the
distribution of patients with COPD according to GOLD 2019 guideline recommendations. This real-life study was
designed to provide an up-to-date snapshot of patient and disease characteristics, treatment pathways, and healthcare
resource use, in order to give health-care professionals managing COPD a broader perspective that may aid daily clinical
practice.

Materials and Methods

Study Design

The CO-MIND (COPD Management IN Daily Practice) study was an observational, multicenter study conducted by
pulmonologists from February—December 2020 in 14 hospitals across Turkey. The study had a mixed method, where data
were collected from patients with COPD both cross-sectionally and retrospectively. COPD patients who naturally present
at the hospital were invited to participate in the study and data were collected from these face-to-face patient visits.
Retrospective data of the patients who were included into the study covered a 12-month period and were obtained from
paper-based or electronic hospital medical records.

The study was conducted in accordance with the Declaration of Helsinki 2008, the Guidelines for Good
Pharmacoepidemiology Practices, The International Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use Good Clinical Practice guidelines, and applicable local regulations. It was approved
by the University of Health Sciences Turkey, Ethics Committee of Sureyyapasa Research Center for Chest Diseases and
Thoracic Surgery. Signed informed consent forms were obtained from study participants.

Study Population

All patients with COPD who attended the investigator site during the patient recruitment period were invited to
participate in the study. Those who fulfilled the following eligibility criteria were enrolled: patients >40 years of age
at the time of COPD diagnosis, a documented COPD diagnosis according to the GOLD definition at least one year
before enrolment (the index date), current or former tobacco smoking history of >10 pack-years, no current diagnosis of
asthma, a prior visit for COPD-related medical care in the 12 months before the index date, spirometry and BEC
measured under stable conditions (no COPD exacerbation in the four weeks prior to measuring spirometry and no
parasitic infestation or COPD exacerbation in the four weeks prior to measuring BEC) within the 12 months prior to the
index date.
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Patients with the following history were excluded: participated in a clinical/interventional study that might influence
medical treatment during the study observation period, diagnosed with asthma-COPD overlap (ACO) by a physician, or
severe psychiatric illness or other diseases that impaired cognitive ability and/or the patient’s routine COPD treatment.

Assessments

Retrospectively collected data included BEC, spirometry (FEV, forced vital capacity [FVC], and FEV,/FVC), current
COPD inhaled treatment on the day of study visit, exacerbations within the 12 months prior to enrolment, and physician-
diagnosed comorbidities. Additionally, patients provided information on the number of nights spent in hospital,
emergency department (ED) visits, missed workdays and days with limitation of daily activities in the past 12 months.

The following data were obtained cross-sectionally at a single face-to-face hospital visit: demographics (age, gender,
body mass index (BMI)), smoking history (active/former smokers and smoking load), level of education (< or > high
school graduate), monthly household income (equal to or higher than the national minimum wage), COPD history,
inhaled treatment modification on visit day (escalation or de-escalation) and reason for visit (routine follow-up, dyspnea,
exacerbations or other) according to both patient and investigator. Additionally, scores for the mMRC Dyspnea Scale (0—
4 stage breathlessness scale ranging from O [I only get breathless with strenuous exercise] to 4 [I am too breathless to
leave the house]) and CAT (the 8-item, 5-point COPD specific assessment scale ranging from 0 to 40, corresponding to
the best and worst health status, respectively) were collected.

The study assessed the distribution of participants by degree of airflow limitation, as per GOLD grading: mild, post
bronchodilator (PB) FEV;| >80%; moderate, PB FEV, <80% to >50%; severe, PB FEV| <50% to >30% and very severe,
PB FEV; <30%. Considering the descriptive nature of the study, patients were classified according to the GOLD 2019
ABCD group definitions for exacerbation risk and symptom levels, even though they were receiving treatment on the day
of the study visit: Group A (low risk, less symptoms: mMRC 0-1 or CAT <10, and 0 or 1 moderate exacerbations not
leading to hospital admission in the last 12 months); Group B (low risk, more symptoms: mMRC >2 or CAT >10, and 0
or 1 moderate exacerbations not leading to hospital admission); Group C (high risk, less symptoms: mMRC 0-1 or CAT
<10, and >2 moderate exacerbations or >1 leading to hospitalization); Group D (high risk, more symptoms: mMRC >2 or
CAT =10, and >2 moderate exacerbations or >1 leading to hospitalization). Mild and moderate exacerbations were
defined according to GOLD descriptions: mild, treated with short-acting bronchodilators (SABDs) only; moderate,
treated with SABDs plus antibiotics and/or oral corticosteroids. However, a slightly modified definition (hospitalization
or staying at the ED for >24 hours) was used in the study for severe exacerbation due to the high frequency of emergency
unit attendance for non-urgent outpatient visits in clinical practice in Turkey. Patients were split into three groups based
on BEC, as proposed by GOLD guidelines: <100 cells/uL, >100 to <300 cells/uL, and >300 cells/uL. Demographics,
clinical and laboratory characteristics, and healthcare resource use in the past 12 months were described for each GOLD
group. The concordance between investigator- and patient-reported reasons for visiting the hospital on the index date was
evaluated based on the percent agreement of these groups.

Statistical Analysis

Statistical analysis was conducted using IBM SPSS Statistics for Windows, Version 20.0 (IBM Corp., Armonk, NY). The
suitability of the variables to the normal distribution was examined by visual and analytical methods (Kolmogorov—
Smirnov/Shapiro—Wilk tests).

Demographic features and clinical parameters were tabulated for descriptive statistical analyses. The Chi-square (x%)
test was used to compare categorical data, while numerical data were analyzed using the Friedman test. Post-hoc
processes were applied to determine the group that made the difference for the p values found to be significant in Chi-
square (x°) comparisons. Change over time was evaluated by Wilcoxon test. Data were expressed as mean (standard
deviation), median (minimum-maximum) and percent (%), where appropriate, and p < 0.05 was considered statistically
significant. Kappa analyses were used to examine the conformity of patient and physician evaluations in terms of the
reasons for visiting hospital. Comparisons of parameters and ordinal variables that do not distribute normally were made
using Mann—Whitney U-test, Wilcoxon test and Kruskal-Wallis test. Pairwise comparisons were made using Mann—
Whitney U-test and interpreted using Bonferroni Correction for cases where the differences were significant.
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Results

Patient Characteristics
A total of 522 patients (92.9% male) with a mean (SD) age of 65.90 (8.66) were included in the study. Key demographics
of the study population are summarized in Table 1.

Burden of Symptoms and Risk of Exacerbation (ABCD Groups)

Overall, 79.5% (n = 415) of patients were highly symptomatic based on mMRC or CAT scores, and 36.2% (n = 189) had
high risk of exacerbation. The most frequently observed group was B (n = 242; 46.4%), followed by D (n = 173; 33.1%),
A (n =90; 17.2%), and C (n = 17; 3.3%).

Patient demographics by ABCD group are presented in Table 2. The distribution of patients by level of
education was statistically significantly different across the groups due to the low percentage of high school or
university graduates in group D (21.4%) (p < 0.001). The groups also differed in terms of employment status; the
percentage of retired or unemployed patients was 93.6% in group D, compared to 75.6—81.8% in the other groups
(p = 0.004). The percentage of patients with a monthly household income equal to or below the minimum wage
was highest in group D (78.8%) and lowest in group A (53.3%) (p < 0.001). Patients in group D were less
educated (p < 0.001), had a lower employment rate (p = 0.004), and a lower monthly household income (p <
0.001). The groups were similar regarding current or former tobacco use but smoked pack-years were significantly
highest in group C (p < 0.001).

Table 3 reports patients’ clinical and laboratory characteristics by ABCD group.

Table | Patients’ Demographics (n = 522)

Sex, n (%) Male 485 (92.9)
Female 37 (7.1)
Age at the time of enrolment, years, mean 65.90 (8.66)
(Sb)
Duration of disease, years, mean (SD) 6.54 (4.49)
Employment Employed 78 (14.9)
status, n (%)
Unemployed 64 (12.3)
Retired 380 (72.8)
Retired due to COPD 32 (6.1)*
Health SSI (National Health 501 (96.0)
insurance, Insurance)
n (%)
Private insurance 2 (0.4)
Other 7 (1.3)
None 12 (2.3)
Tobacco use, Former smoker 363 (69.5)
n (%)
Active smoker 155 (29.7)
Other tobacco products 4 (0.8)
Smoking load (pack-years), | 48.62 (26.72) (40)
mean (SD) (median)

Note: *Of the whole study population.
Abbreviations: n, number of patients; SD, standard deviation; SSI, Social Security
Institution.
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Table 2 Demographic Characteristics by Patient Groups

Characteristic Overall (n=522) Group A (n=90) Group B (n=242) Group C (n=17) Group D (n=173) | p value*
100% 17.2% 46.4% 3.3% 33.1%

Age, years mean (SD), (median) 65.9 (8.66) (66) 65.75 (8.85) (67.5) 65.47 (9.14) (66) 66.23 (5.31) (66) 66.67 (8.15) (66) 0.830

Sex, n(%) Male 485 (92.9) 86 (95.6) 228 (94.2) 15 (88.2) 156 (90.2) 0.249
Female 37.(7.1) 4 (4.4) 14 (5.8) 2(11.8) 17 (9.8)

BMI, kg/m?, mean (SD) (median) 26.22 (4.75) (25.7) | 27.58 (4.34) (27.7)%* | 26.04 (4.42) (25.7) 27.78 (4.91) (25.7) 25.67 (5.27) (25.1) 0.002

Education level, n(%) 2High school graduate 165 (31.6) 35 (38.9) 91 (37.6) 2(11.8) 37 (21.4)** <0.001
<High school graduate 357 (68.4) 55 (61.1) 151 (62.4) 15 (88.2) 136 (78.6)**

Marital status, n(%) Married 461 (88.3) 81 (90) 213 (88) 14 (82.4) 153 (88.4) 0.836
Widowed/Divorced/Single 49 (94) 9 (10) 29 (12) 3 (17.6) 20 (11.6)

Employment status, n(%) Employed full or part-time 78 (14.9) 19 (21.1)** 44 (18.2)** 4 (23.5)%* Il (6.4)%* 0.004
Unemployed 64 (12.3) 6 (6.7) 30 (12.4) 1 (5.9) 27 (15.6)
Retired 380 (72.8) 65 (72.2) 168 (69.4) 121 (70.6) 135 (78)

Monthly household income, n(%) | Minimum wage or less 365 (13.8) 48 (53.3) 169 (69.8)** 12 (70.6)** 136 (78.6)** <0.001
More than minimum wage 157 (56.1) 42 (46.7) 73 (30.2)** 5 (29.4)** 37 (21.4)%*

Health insurance, n(%) National Health Insurance 501 (96) 89 (98.9) 230 (95) 16 (94.1) 166 (95.9) -
Private/Other insurance 9 (1.7) - 3(1.2) 1 (5.9) 5(2.9)
None 12 (2.3) I (I.1) 9 (3.8) - 2 (1.2)

Smoking status Current smoker, n (%) 155 (29.7) 27 (30) 80 (33.3) 3(17.6) 45 (26.3) 0.306
Former smoker, n (%) 363 (69.5) 63 (70) 160 (66.7) 14 (82.4) 126 (73.7)
Pack-years, mean (SD) (median) | 48.62 (26.72) (40) 48.97 (31.54) (40) 44.77 (22.21) (40) | 72.50 (36.66) (60) ** | 51.26 (27.08) (60) 0.001

Notes: *Statistically significant (<0.05) p values are shown in bold. **Values responsible for statistical significance in the relevant row.
Abbreviations: BMI, body mass index; n, number of patients; SD, standard deviation.
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Table 3 Distribution of Patients According to Clinical and Laboratory Characteristics

Overall Group A Group B Group C Group D p value*
(n=522) (n=90) (n=242) (n=17) (n=173)
Spirometry FEV, predicted, mean (SD) 54.56 (21.63) (54) | 62.88 (16.92) (62.8)** 57 (21.11) (56) 47.28 (14.60) (45) 47.54 (22.92) (44) <0.001
(median)
Level of obstruction, n(%)
Mild (FEV, 280%) 69 (13.2) 17 (18.9) 37 (15.3) - 15 (8.7) 0.066
Moderate (50%<FEV,<80%) 221 (42.3) 53 (58.9)** 108 (44.6)** 8 (47.1)** 52 (30) 0.006
Severe (30%<FEV,<50%) 166 (31.8) 18 (20) 77 (31.8) 7 (41.2) 64 (37) 0.121
Very Severe (30%<FEV)) 66 (12.6) 2 (22) 20 (8.3) 2 (11.8)y%* 42 (24.3)** <0.001
FVC predicted, mean (SD) (median) | 70.25 (22.93) (69) 78.6 (19.68) (77) 71.52 (23.18) (70.5)** | 67.95 (15.29) (65) 64.60 (23.44) (62) <0.001
FEV/FVC, mean (SD) (median) 58.10 (10.42) (61) | 62.33 (6.99) (64.6)** 60.08 (8.89) (63)** 53.14 (12.27) (55) 53.62 (11.89) (56) <0.001
Comorbidities (top 3 in Cardiovascular 220 (42.1) 42 (46.7) 87 (35.9)** 6 (35.3) 85 (49.1) 0.039
frequency), n, (%)
Endocrine 75 (14.4) 16 (17.8) 31 (12.8) 3(17.6) 25 (14.5) 0.736
Renal 52 (10) 14 (15.6) 13 (5.4)** 3(17.6) 22 (12.7) 0.016
Exacerbations in the past 12 Mild (n=134) 1.73 (1.41) (1) 1.48 (1.03) (1) 1.49 (0.78) (1) 4.33 (4.93) (2) 2.1 (1.76) (1) 0.118
months, mean (SD) (median)
Moderate (n=159) 243 3.11) (1) () (1) () (1) 243 (0.79) (2) 3.25 (3.75) (2) <0.001
Severe (n=121) 1.74 (1.27) (1) - - 1.18 (0.6) (1) 1.81 (1.32) (1) 0.070
Dyspnea assessment, mean CAT score 17.06 (8.76) (16) 6.06 (2.57) (7) 18.03 (6.3) (17)** 5.17 (2.3) (6) 22.57 (7.98) (22)** <0.001
(SD) (median)
mMRC score 2.02 (1.1) (2) 0.73 (0.44) (1) 2.03 (0.87) (2)** 0.88 (0.34) (1) 2.79 (0.96) (3)** <0.001
Oxygen saturation, mean (SD) (median) 93.03 (4.31) (94) 96.03 (1.77) (96)** 93.45 (4.51) (94)** 92.50 (4.07) (93) 91.88 (4.34) (92) <0.001

Notes: *Statistically significant (<0.05) p values are shown in bold. **Values responsible for statistical significance in the relevant row.

Abbreviations: CAT, Chronic obstructive pulmonary disease (COPD) assessment test; FEV,, Forced expiratory volume in one second; FVC, Forced vital capacity; mMRC, modified Medical Research Council; n, number of patients; SD,

standard deviation.
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Airflow Limitation

Patients most frequently had GOLD grade 2 (moderate; 42.3%) airflow limitation. As shown in Table 3, there were
significant differences across the ABCD groups regarding FEV, FVC and FEV,/FVC values. Airflow limitation was less
severe in groups A and B than in groups C and D. Group B patients had better spirometry results compared to group
D (FEV;: 56% vs 44%; FVC: 70.5% vs 62%; FEV/FVC: 63% vs 56%; p < 0.001 for all).

Dyspnea Assessment

As shown in Table 3, CAT and mMRC scores, and oxygen saturation varied among the ABCD groups. As expected, CAT
and mMRC scores were significantly higher in groups B and D, whereas oxygen saturation was highest in group A (p <
0.001 for all). CAT and mMRC scores were significantly higher in group D than in group B (p < 0.001).

Exacerbations

Overall, 300 patients (57.5%) had 832 exacerbations in the 12 months prior to the index date, of which 388 (46.6%) were
moderate and 212 (25.5%) were severe. Of these patients, 44.7% (n = 134), 53% (n = 159) and 40.3% (n = 121)
experienced mild, moderate, and severe exacerbations, respectively. As shown in Table 3, the mean number of mild
exacerbations did not differ across the ABCD groups.

Figure 1 presents the distribution of patients with moderate and/or severe exacerbations in the 12 months before
index. Around one quarter of the study population (n = 121; 23.2%) had at least one severe exacerbation, whereas the
frequencies of those who experienced 1 and >2 moderate exacerbations were 15.7% (n = 82) and 14.8% (n = 77),
respectively. In total, 219 patients (42%) had at least one moderate or severe exacerbation.

Patients who experienced an exacerbation in the past year reported that they most frequently attended the ED for
treatment (149 of 291 patients [51.2%], data were missing for nine patients).

Blood Eosinophil Count (BEC)

Overall, the BEC (mean (SD)) of the study population was 199.3 (189.9) cells/uL (median: 160). Almost half (48.7%) of
patients had a BEC of >100 cells/uL to <300 cells/pL, while 162 (31%) patients had BEC <100 cells/uL and 106 (20.3%)
patients had BEC >300 cells/uL. The percentages of ICS users in different BEC categories were as follows: 80.2% (BEC
<100 cells/uL), 66.5% (100 cells/uL< BEC <300 cells/uL), and 67.9% (BEC >300 cells/puL).

41 57
(18.7%) 36 25 (26%)
(16.4%) (11.4%)
60
(27.4%)
Moderate . R
exacerbation>2 Severe exacerbation>1 exacelbat?;:ﬁ

Figure | Distribution of moderate and severe exacerbations across patients (n = 219).
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Comorbidities

Hospital records revealed that 57.5% of patients had comorbidities, most commonly involving the cardiovascular system
(42.1%), followed by the endocrine (14.4%) and renal (10%) systems. The ABCD groups differed regarding the
distribution of cardiovascular (p = 0.039) and renal comorbidities (p = 0.016) (Table 3).

Reasons for Visit

According to the patients, the most common reason for attending a hospital on the index day was a routine follow-up visit
(61.9%), whereas investigators noted that the principal cause of hospital visits was dyspnea (42.2%) (Table 4). The study
population and investigators reported that exacerbations led to hospital visits in 5.6% and 15.7% of cases, respectively.
There was low inter-rater agreement regarding the reason for visit between the investigators and patients (k coefficient:
0.338, p = 0.001). The distribution of patients according to reason for visit differed across the ABCD groups; routine
follow-up was the main reason for visit in group A, dyspnea was more common in groups B, C and D, and exacerbations
were more frequently reported in groups C and D.

COPD Treatment at Index

Overall, 71.1% of study participants were on ICS-containing regimens. The frequency of ICS use in the A, B, C and
D groups was 42.8%, 72.7%, 68.8% and 83.8%, respectively. Most patients (51.9%) were on inhaled triple therapy (long-
acting beta agonist [LABA]+ long-acting muscarinic antagonist [LAMA]+ICS), either in the form of single inhaler triple
therapy (SITT; 13.2%) or multiple inhaler triple therapy (MITT; 86.8%). Other treatments included LABA+ICS (16%),
LAMA (14%) and LABA+LAMA (11%).

Of the 82 patients who visited hospital on the index date due to exacerbations (according to the physicians), 72
(87.8%) were on ICS-containing regimens: two (2.4%) were on ICS, 18 (21.9%) were on LABA+ICS, and 52 (63.4%)
were on LABA+LAMA-+ICS.

Oral medications and bi-level/continuous positive airway pressure machines were used, in addition to inhaled
medications, by 42 (8%) and 17 (3.2%) patients, respectively. Most of the inhaler devices used by the study participants
for maintenance treatment were dry powder inhalers (707 devices; 74%) followed by metered dose inhalers (156 devices;
16.3%) and nebulizers (93 devices: 9.7%).

Treatment Modification on the Index Date

As shown in Table 5, the inhaled COPD medications of 88 patients were modified on the index date. The ABCD groups
differed regarding the percentage of patients in whom the inhaled treatment was changed: 5.5% in A, 19.4% in B, 18.7%
in C, and 19.1% in D (p < 0.038). The most common treatment modification was treatment escalation, which occurred in

Table 4 Inter-Rater Agreement About Reason for Visit

Reason for visit® Investigators, n (%) Total
Routine Dyspnea | Exacerbation Other
Follow-Up

Patients, n (%) | Routine follow-up | 183 (86.3) | 103 (46.8) 33 (40.2) 4 (50.0) 323 (61.9)
Dyspnea 18 (8.5) 104 (47.3) 27 (32.9) 3 (37.5) 152 (29.1)
Exacerbation I (0.5) 7 (3.2) 21 (25.6) - 29 (5.6)
Other 10 (4.7) 6 (2.7) I (1.2) 1 (12.5) 18 (3.4)°

Total 212 (40.6) | 220 (42.2) 82 (15.7) 8 (1.5)¢ 522 (100.0)

Notes: *Agreement 59%, K coefficient 0.338, p:0.001. ®Other reasons for visit according to patients: Renewal of disease report (n = 9), pre-
operative assessment (n = 5), showing test results (n = 4). “Other reasons for visit according to investigators: Chronic bronchitis (n = 1), cough
(n = 4), cough and sputum (n = 3).

Abbreviation: n, number of patients.
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Table 5 Treatment Modifications on the Index Date

Treatment After Modification, n, (%)

LAMA LABA LABA LABA+LAMA+
+ICS +LAMA ICS
Total Number of Patients with Treatment Modification n=88 (100%) 3 14 9 (10.2%) 62 (70.5%)
(3.4%) | (15.9%)
Treatment before ICS 1 (1.1%) 1 (100) 0 0 0
modification
SABA or SAMA or SABA 9 (10.2%) | 2 (22.2) 2 (22.2) 4 (44.4)
+SAMA (1.1
LAMA 10 (11.4%) 0 2 (20.0) 2 (20.0) 6 (60.0)
LABA+LAMA 10 (11.4%) 0 0 1 (10.0) 9 (90.0)
LABA+ICS 33 (37.5%) 0 9 (23) 1 (3) 23 (69.7)
LABA+LAMA+ICS 25 (28.4%) | (4.0) 1 (4.0) 3 (12.0) 20 (80.0)

Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting beta agonist; LAMA, long-acting muscarinic antagonist; n, number of patients; SABA, short-acting beta
agonist; SAMA, short-acting muscarinic antagonist.

51 patients (57.9%), of whom 42 switched to LABA+LAMA-ICS. Inhaler device and/or active ingredient was changed
in 32 patients (36.4%) without escalation or de-escalation of treatment. In total, treatment was de-escalated in five (5.7%)
patients, all of whom had been receiving triple therapy prior to modification. Following treatment modification, ICS-
containing regimen use increased from 71.1% (n = 371) to 74.3% (n = 388) in total.

Among patients whose inhaled maintenance treatments were changed on the index date, 44 had experienced moderate
to severe exacerbations in the 12 months prior to the study visit. Treatment was escalated in 61.4% of these patients, with
most switched to triple combination therapy.

The reasons for treatment change were reported in 35 of 88 patients and were usually multifactorial. Symptomatic
state was the most frequent reason for treatment switch (n = 28; 31.8%) and led to treatment modification mainly in
group B (n = 13) and group D (n = 12). Treatment was modified due to exacerbations in 24 patients (27.3%), most
frequently in group B (n = 13) and group D (n = 8).

Healthcare Resource Use and Limitation of Daily Activities

Table 6 presents data on healthcare resource use and limitation of daily activities due to COPD in the 12 months prior to the
study visit. A total of 141 patients (27%) had at least one hospital overnight stay over the 12 months; the number of nights
spent in hospitals (mean (SD)) was 12.6 (10.5) and did not differ across the ABCD groups. ED visits were highest in group
D and constituted 80.1% (507 of 633) all ED visits. The ABCD groups were comparable regarding the number of missed
workdays, but the number of days with limitation of daily activities was higher in group D (p < 0.001) (Table 6).

Discussion

To our knowledge, this is the first study to perform a comprehensive examination of patients with COPD considering the
GOLD 2019 recommendations for patient assessments. We report a low rate of physician-patient agreement regarding the
reasons for hospital visits (59%), and a low percentage of treatment modification (17%) in a COPD patient population
with high symptomatic burden (80%) and an elevated risk of exacerbation (36%). These findings reveal the obvious need
for improvement in clinical management of patients with COPD in daily practice.

Excluding severity of airflow limitation from the combined assessment tool as of 2017 and considering only moderate
and severe exacerbations for categorization significantly affected the distribution of patients across ABCD groups,
resulting in a transition from groups C and D to groups A and B, respectively. Therefore, the distribution of patients
across ABCD groups in the current study was markedly different from the cross-sectional ALPHABET study conducted
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Table 6 Healthcare Resource Use and Limitation of Daily Activities Due to COPD in the Previous 12 Months by ABCD Group

Mean (SD) (Median)

Overall Group A Group B Group C Group D p value*

(n=522) (n=90) (n=242) (n=17) (n=173)
COPD-related hospital 2.21 (1.36) (2) 2.14 (1.28)* (2) | 1.78 (1.12)** (1) 3.17 (1.33) (3) 2.75 (1.5) (2) <0.001
admissions
Nights in hospital 12.6 (10.57) (10) - - 8.84 (6.40) (7) 12.98 (10.85) (10) 0.374
(n=141; 27%)
ED visits*** 2.96 (3.42) (2) 1.13 (0.35) (I) 1.6 (0.86) (I) 1.66 (0.90) (1.5) 3.78 (4.06)** (2) <0.001
(n=214; 41%)
Missed workdays (if 9.64 (6.12) (10) 4(-)4 3.5 (3.54) (3.5) 12.5 (3.54) (12.5) 11.67 (6.35) (12.5) 0.227
patient is employed)
(n=11; 2.1%)
Days with limitation of | 73.87 (96.12) (30) 10.1 (4.41) (10) | 51.74 (82.6) (10) | 46.23 (92.6) (20) 90.67 (101.29)** (30) <0.001
daily activities
(n=203; 38.9%)

Notes: *Statistically significant (<0.05) p values are shown in bold. **Values responsible for statistical significance in the relevant row. ***Includes <24 hour stays in the ED
associated with exacerbation of COPD.
Abbreviations: COPD, chronic obstructive pulmonary disease; ED, emergency department; SD, standard deviation.

in Turkey that analyzed the group allocation of patients with COPD according to GOLD 2013 recommendations, which
classified all patients with severe or very severe airflow limitation in high-risk exacerbation groups (group C or D)."!
Comparatively, 22.2% and 40.1% of patients in groups A and B, respectively, had severe or very severe airflow limitation
in the present study. While most patients were in group A (41.1%), followed by group D (25%), B (20.8%) and
C (13.2%) in the ALPHABET study,'' we observed that more patients fulfilled group B criteria (46.4%) compared to
groups D (33.1%), A (13.2%) and C (3.3%) in the present study. A similar distribution was reported in the UNLOCK
real-life study from Greece, which used GOLD 2018 categorization.'?

It is noteworthy to mention that, in the current study, 8.7% of patients had mild airflow limitation in group D who, by
definition, have high exacerbation risk and symptomatic burden. These observations highlight how complex patient
presentations in a single group can be and demonstrate the benefits of using a simpler tool at follow-up to “review-assess-
adjust” pharmacological treatment based on the patient’s predominant trait, allowing a more personalized management of
COPD in clinical practice.'®

The current GOLD strategy document strongly supports adding ICS to long-acting bronchodilators in case of high
risk of exacerbations, high BEC (>300 cells/uL) or in those with a history of asthma. Furthermore, it is recommended to
consider ICS use in patients with a history of one moderate exacerbation or BECs between 100 and 300 cells/pL."* In
this study, the percentage of ICS users was high across all BEC ranges. This can be attributed to insufficient
implementation of GOLD recommendations regarding the use of ICS within the short time elapsed since publication
of the 2019 strategy document. Additionally, the fact that 57.5% of the cohort had COPD exacerbations within the
previous 12 months, and the main reasons for attending the clinics on the study visit day were dyspnea (42.2%) and
exacerbation (15.7%) as per investigators’ judgement, might at least partly explain the high preference for ICS-
containing regimens in this study. At this point, we need to emphasize the low concordance we observed between
investigators and patients regarding the reason for visit (k coefficient 0.338, p= 0.001). In contrast to the investigators,
patients mostly reported that they attended the clinics for routine follow-up (61.9%). This discordance deserves attention,
and its underlying causes need clarification to improve the effectiveness of patient management. On the other hand, the
high rates of persistent symptoms and exacerbations despite being on-treatment draw attention to the importance of
choosing the right treatment for the right patient at the right time.
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Evidence shows that combining ICS with one or more long-acting bronchodilators improves lung function, health status
and symptoms, and reduces COPD exacerbations.'*™® This study reports that 71.1% of patients were using ICS on the study
visit date, which further increased to 74.3% following treatment change. ICS-containing regimens were mostly prescribed to
patients with higher symptom burden and/or risk of exacerbations. LABA+LAMA+ICS combination was the most prescribed
regimen. This is in line with GOLD recommendations on the use of triple therapy in symptomatic and exacerbating patients
with COPD despite being on dual therapy, as evidenced by Phase III studies'*'® which showed the superiority of LABA
+LAMA-ICS over dual therapy (LABA-ICS or LABA-LAMA) regarding several outcomes, including moderate and severe
exacerbations, symptoms, airflow limitation, and quality of life. In the present study, escalation was the predominant type of
treatment modification (57.9%), while de-escalation was only observed in 5.7% of treatment modification. The high rates of
clinic attendance due to exacerbations or dyspnea according to physicians’ judgements might have had an impact on this
finding. Treatment modification was limited to device and/or active substance change in approximately one-third of patients,
confirming that the GOLD recommendation to review these factors in case of treatment ineffectiveness was considered in
daily practice. However, the wide range of available inhaler devices increases therapeutic options but renders treatment more
complex. In this study, incorrect use of inhaler devices and adherence issues were the reasons for treatment modification in
17% of patients whose medications were switched on the study visit date and were mainly observed in group D patients who
had the most burdensome disease.

Another important aspect of COPD management is the economic burden it places on patients and health-care systems.
In this study, we observed impaired productivity, which was most burdensome in group D, among patients who were the
most symptomatic and had a higher exacerbation risk. This was not translated into days of work lost, as more than two-
thirds of the study population (approximately 80% in group D) had already retired. ED visits were also more common in
group D. Since only hospitalizations due to COPD exacerbations were considered, no patients from groups A and B had
been hospitalized in line with the definition of ABCD groups. These findings are in line with other real-world studies'®2*
and confirm the economic burden of COPD.

The main limitation of the study is its retrospective design, which restricted access to information on several
outcomes due to unrecorded data in hospital records. Another limitation was that we did not assess adherence, which
is an important factor that may impact the effectiveness of inhaled medications. Additionally, the study population
consisted of patients who attended tertiary clinics, who therefore may represent a patient population with more severe
disease. However, inhaled maintenance treatments can only be initiated by pulmonologists and referral from primary care
is not required to attend secondary and tertiary hospitals. It should be emphasized that the healthcare resource utilization
data are restricted to hospitalizations and ED visits but do not cover interventions, non-pharmacological management,
and treatment-related costs. Additionally, we ascertained which values were responsible for statistical significance by
using multiple pairwise comparisons between the groups, but that type I error was controlled using Bonferroni correction,
as mentioned in the statistical analysis section.

Conclusions

It was shown in this study that 79.5% (n = 415) of COPD patients were highly symptomatic and 36.2% (n = 189) of
patients had a high risk of exacerbation despite being on treatment, treatment adjustments were done largely in the
direction of escalation (57.9%), as well as the physician-patient agreement regarding the reasons for hospital visits was
low. All of these important points about COPD management reveal the obvious need for improvement in the clinical
approach and management of patients with COPD in daily practice. Besides, the higher hospital-related healthcare
resource use in patients with high symptomatic burden and exacerbation risk indicates that patients with COPD deserve
a treatable trait approach and holistic disease management, which aim to improve outcomes by deciding the right
treatment for the right patient at the right time.
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