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Purpose: Chronic obstructive pulmonary disease (COPD) affects approximately 174 million people worldwide. The objective was to 
determine the trends of COPD medication use in a group of Colombian patients.
Patients and Methods: This was a retrospective study on prescription patterns of bronchodilators and other medications used in 
COPD from a population database with follow-up at 12 and 24 months. Patients older than 18 years of age of any sex with a COPD 
diagnostic code between 2017 and 2019 were included. Sociodemographic variables, medications, treatment schedules for COPD, 
comorbidities, comedications, and the specialty of the prescriber were considered.
Results: Data from 9476 people with COPD was evaluated. The mean age was 75.9 ± 10.7 years, 50.1% were male, and 86.8% were 
prescribed by a general practitioner. A total of 57.9% had comorbidities, most often hypertension (44.4%). At the baseline measurement, on 
average, they received 1.6 medications/patient, mainly short-acting antimuscarinics (3784; 39.9%), followed by short-acting β-agonists 
(2997, 31.6%) and inhaled corticosteroids (ICS) (2239, 23.6%); more than half (5083, 53.6%) received a long-acting bronchodilator. 
Prescription of triple therapy (antimuscarinic, β-agonist, and ICS) went from 645 (6.8%) at baseline to 1388 (20.6%) at the 12-month mark.
Conclusion: This group of patients with COPD treated in Colombia frequently received short-acting bronchodilators and ICS, but 
a growing proportion are undergoing controlled therapy with long-acting bronchodilators, a situation that can improve the indicators of 
morbidity, exacerbations, and hospitalization.
Keywords: pulmonary disease, chronic obstructive, bronchodilator agents, muscarinic antagonists, pharmacoepidemiology

Introduction
The worldwide prevalence of chronic obstructive pulmonary disease (COPD) has been estimated at 174 million patients, 
leading to around 3.1 million deaths each year. Its prevalence and mortality grew by 44.2% and 11.6%, respectively, 
between 1990 and 2015.1 Low- and very low-income countries have more deaths from this cause due to poor access to 
current therapies and poor control of complications, which leads to an increase in the burden of disease.1,2

In Colombia, the PREPOCOL study, published in 2008, with a spirometric criterion, enrolled 5539 participants, who 
had a prevalence of COPD close to 8.9%. It was more frequent in those over 60 years old, smokers and ex-smokers, users 
of firewood for cooking, and those with low educational levels.3,4

In COPD, there is progressive inflammation and injury of the lungs associated with the use of tobacco or exposure to 
biomass fuel, which leads to alveolar and microvascular alterations and the destruction of the exchange surface due to 
loss of elasticity and growth of the lung alveolar space and inflammation of the mucosa and glands by cytokine release.5

The management of COPD depends on its severity, with long-acting bronchodilators such as long-acting antimus-
carinics (LAMA) and long-acting β2 agonists (LABA) as the mainstays of treatment, sometimes together with inhaled 
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corticosteroids (ICS), therapies that are considered effective in symptomatic control, slowing the progression of the 
disease, and decreasing the frequency of exacerbations.2,5 For some patients with a weak response to combined 
medications, triple therapy is recommended,2,6 and to manage acute symptoms such as dyspnea or cough, short-acting 
bronchodilators such as short-acting β2 agonists (SABAs) are used.2 Other medications used in patients with poor 
response are methylxanthine (with an inadequate safety profile),7 phosphodiesterase IV inhibitors such as roflumilast, and 
short courses of systemic corticosteroids during episodes of exacerbation.6 During the observation period of the study, the 
Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines were utilized to stratify patients according to 
their risk of exacerbations, resulting in stages A through D. Specific therapeutic recommendations were provided for each 
stage of the disease, with some notable changes for the 2023 GOLD guidelines. Notably, these guidelines emphasize the 
importance of therapy with LABA/ LAMA combination.7

The prescription patterns of these therapies can vary between countries and even within the same region. In the USA, 
Petite et al found that patients diagnosed with COPD were most often on short-acting bronchodilators (42.5%), followed 
by long-acting bronchodilators or ICS (32.3%), where LABA represented 21.3%, followed by LAMA 18.8%, ICS 
21.7%, roflumilast 1.6%, and theophylline 2.2%.8 A study on the use of bronchodilators for the management of asthma 
and COPD in adults in Colombia estimated that 74.3% used short-acting β2-adrenergic agonists (SABAs) and 24.8% 
used long-acting β2-agonists (LABAs), and 87.1% used short-acting anticholinergics and 16.9% tiotropium.9

The Colombian Health System offers universal coverage through two affiliation regimes, one contributory or paid by 
the employer and the worker, and another subsidized by the state. Until December 2021, its national formulary included 
only short-acting bronchodilators such as salbutamol and ipratropium bromide, in addition to a single ICS such as 
beclomethasone and systemic corticosteroids, excluding other inhaled and all long-acting bronchodilators,10,11 which are 
the therapies of choice for stable COPD2 due to their effectiveness and safety. Access to long-acting controller therapies 
was possible but required the completion of special forms or court decisions, which adds a barrier for physicians and 
patients. On this context, we aimed to determine the trend of use of medications for COPD in a group of Colombian 
patients between 2017 and 2019.

Materials and Methods
A descriptive retrospective study was conducted on the prescription patterns of bronchodilators and other medications 
used in the treatment of COPD based on a population drug dispensing database (Audifarma SA, with more than 
8.5 million people from six different insurers affiliated within the Colombian health care system), which covers 
approximately 17.3% of the country’s population. All patients of any sex, older than 18 years, with a diagnosis of 
COPD according to the codes of the International Classification of Diseases version 10.0 (ICD-10: J440, J441, J448, 
J449) and dispensations of some control or rescue medication between July 1, 2017, and June 30, 2019, were included. 
There were no exclusion criteria.

Based on the information on the consumption of medications of the affiliated population that met the inclusion criteria 
(prevalent cases), a database was constructed that contained the following variables.

1. Sociodemographic: sex, age (recorded at the time of first dispensation), city, and region of care.
2. Comorbidities: diagnosis identified as comorbidities according to ICD-10 codes during the observation period, 

extracted from the prescriptions.
3. Prescribing physician: identification of the specialty of the prescribing physician.
4. Medications used in COPD: drug, pharmaceutical form, and date of dispensation. They were classified as a) 

SABAs, LABAs, and ultralong-acting agonists (U-LABAs); b) muscarinic antagonists: short-acting (SAMA), 
long-acting (LAMA), ultralong-acting (U-LAMA); c) inhaled corticosteroids (ICS); d) ICS/LABA combinations; 
e) LAMA/LABA combinations; f) other medications: theophylline, roflumilast, oral systemic corticosteroids, 
leukotriene antagonists. Naive patients were defined as those who received the drug for the first time.

5. Treatment regimens: whether the medications were used in monotherapy or in combination. The main combina-
tions found are described. Triple therapy was defined as LABA + LAMA + ICS.

6. Comedications: medications prescribed concomitantly during COPD therapy.
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Statistical Analysis
The data were analyzed with the statistical package SPSS Statistics, version 26.0 for Windows (IBM, USA). 
A descriptive analysis was performed with frequencies and proportions for the qualitative variables, and measures of 
central tendency and dispersion for the quantitative variables. For the quantitative variables, normality was tested by the 
Kolmogorov–Smirnov test; for those variables with normal behavior, means and standard deviations were calculated, and 
for those without normality, medians and interquartile ranges were calculated. The data, when obtained from the drug 
dispensing database, has all the sociodemographic information and drug claims, so there were no lost data, if there may 
be the possibility of information biases regarding data on unregistered comorbidities.

Bioethical Considerations
The protocol was endorsed by the Bioethics Committee of the Universidad Tecnológica de Pereira in the classification of 
risk-free research (approval code: 01–100220). The principles of confidentiality of information established by the 
Declaration of Helsinki were respected. According to Resolution 8430 of the Colombian Ministry of Health, risk-free 
research does not require informed consent and obtaining it was exempted by the Bioethics Committee.

Results
A total of 9476 people diagnosed with COPD were evaluated during the observation period, with an equal proportion of 
men and women (According to Gil-Rojas et al, in Colombia there were 370,278 cases of COPD in 2015, so the 
population evaluated in this study would represent approximately 2.56% of the total).12 The regions with the most cases 
were the Bogotá/capital region, followed by the Valle del Cauca region and the Risaralda, Caldas, and Quindío 
departments. Table 1 shows the data according to sex, age, and dispensing region.

Table 1 Sociodemographic Characteristics, Regions of Origin, 
Comorbidities and Comedications in a Group of Patients with 
COPD in Colombia

Characteristic Total  
N= 9476

Sex, male (n, %) 4744 (50.1)

Age (mean, SD) 75.9 (10.7)

Region of dispensation (n, %)
Bogotá/capital 2765 (29.2)

Valle del Cauca 2281 (24.1)

Risaralda, Caldas, Quindío 1895 (20.0)
Atlántica 1122 (11.8)

Antioquia/Chocó 726 (7.7)

Santanderes 339 (3.6)
Tolima/Huila 284 (3.0)

Llanos Orientales 64 (0.7)

Naive Patient (n, %) 873 (9.2)
Any comorbidity (n, %) 5490 (57.9)

Comorbidities by patient (mean, SD) 0.8 (0.8)

Hypertension 4204 (44.4)
Diabetes mellitus 952 (10.0)

Chronic kidney disease 509 (5.4)

Heart failure 366 (3.9)
Hypothyroidism 373 (3.9)

Dyslipidemia 231 (2.4)
Osteoporosis 185 (2.0)

Depression 160 (1.7)

(Continued)
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Some comorbidity was present in 57.9% of the patients, the most frequent being arterial hypertension, diabetes 
mellitus, chronic kidney disease, heart failure, and hypothyroidism. Prescription of some other medications in addition to 
those necessary for COPD treatment was seen in 36.1% of patients, most often antihypertensives, diuretics, drugs for 
acid-related disorders, lipid-lowering drugs, and antihistamines (see Table 1).

Among the COPD patients at baseline, 57.7% were prescribed a single medication, 29.0% had two medications, and 
the remaining (13.3%) between three and five medications for the management of COPD. The vast majority were being 
treated by general practitioners, followed by family medicine physicians and pulmonologists. Table 2 shows the number 
of medications, the specialty of the prescribing physician, and therapy or main combinations used at the time of initial 
observation and at 12 and 24 months of follow-up.

The most frequently used therapy at the beginning of the observation period was SAMAs (n= 3784; 39.9%), 
ipratropium bromide being the most used of the group, followed by SABAs (n= 2997; 31.6%), with salbutamol as the 
most used. The combination of SABA + SAMA + ICS was found in 828 patients (8.7%), and 880 (9.3%) patients had 
initially received LAMA, especially tiotropium. In addition, 184 (1.9%) were on U-LABA monotherapy, and 1348 
(14.2%) were on a LABA + LAMA combination, the most frequent being indacaterol + glycopyrronium. Finally, 645 
(6.8%) patients were on triple therapy of LABA + LAMA + ICS at baseline. Table 3 shows the most commonly used 
drugs at the beginning of the follow-up, as well as at 12 and 24 months.

Table 1 (Continued). 

Characteristic Total  
N= 9476

Rheumatoid arthritis 74 (0.8)
Gastroesophageal reflux 70 (0.7)

Obesity 69 (0.7)

Cardiovascular disease 61 (0.6)
Anxiety 48 (0.5)

Allergic rhinitis 35 (0.4)

Obstructive sleep apnea 29 (0.3)
Peripheral vascular disease 23 (0.2)

Myocardial Infarction 20 (0.2)

Migraine 17 (0.2)
Atopic dermatitis 13 (0.1)

Nasal polyps 1 (0.0)

Cancer 0 (0.0)
Comedications (n, %) 3418 (36.1)

Antihypertensives and diuretics 2399 (25.3)

Antibiotics 2138 (22.6)
Antiulcer agents 2084 (22.0)

Hypolipidemic agents 2000 (21.1)

Antihistamines 1865 (19.7)
Opioid analgesics 1523 (16.1)

Non-opioid analgesics 1467 (15.5)
Antidepressants 792 (8.4)

Intestinal antispasmodics 751 (7.9)

Thyroid hormone 684 (7.2)
Antidiabetics 677 (7.1)

Antiepileptics 458 (4.8)

Antipsychotics 243 (2.6)
Anxiolytics 145 (1.5)

Anti-dementia drugs 89 (0.9)

Antiparkinsonians 53 (0.6)
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Triple Therapy
A total of 2378 (25.1%) patients who received triple therapy (LABA + LAMA + ICS) during the observation period 
were identified. The most frequently used combination was fluticasone/salmeterol + tiotropium, followed by 
indacaterol/glycopyrronium + beclomethasone and budesonide/formoterol + tiotropium. Table 4 shows the charac-
teristics according to the age and sex of this group of patients, the specialty of the prescribing physician, the time 
elapsed from the formulation at the beginning of the observation period to the beginning of triple therapy, and the 
medications used before it.

Table 2 Prescription Patterns, Frequency of Drug Use and Combinations Used in a Group of COPD Patients in 
Colombia

Variables COPD Patients

Index Dispensation Month 12 Month 24

N = 9476 N = 6724 (70.9%) N = 5236 (55.2%)
Number of different medications, mean (SD) 1.6 (0.7) 1.65 (1.4) 1.13 (1.2)

Number of different medications for COPD, n (%)
0 0 (0.0) 2752 - (NA) 4148 (NA)
1 5472 (57.7) 1856 (27.6) 2047 (21.6)

2 2751 (29.0) 2300 (34.2) 1852 (19.5)

3 1155 (12.2) 1570 (23.3) 964 (10.2)
4 95 (1.0) 647 (9.6) 340 (3.6)

≥5 3 (0.0) 351 (5.2) 125 (1.3)

Prescribing physician, n (%)
General practitioner 8226 (86.8)

Complementary and alternative medicine specialist 375 (4.0)
Pneumonologist 244 (2.6)

Internist 150 (1.6)

Other 481 (5.1)

Short action bronchodilators, n (%)
SABA+SAMAa 1865 (19.7) 2008 (29.9) 1222 (23.3)
SAMA 1846 (19.5) 1426 (21.2) 1013 (19.4)

SABA 1059 (11.2) 1364 (20.3) 1019 (19.5)
SABA/SAMAb 73 (0.7) 61 (0.9) 48 (0.9)

Controlling Therapy, n (%)
ICS 2239 (23.6) 1359 (20.2) 706 (13.5)
LAMA alone 873 (9.2) 337 (5.0) 277 (5.3)

LABA alone 184 (1.9) 85 (1.3) 71 (1.4)

ICS/LABA 1287 (13.6) 897 (13.3) 719 (13.7)
ICS+LABA 0 (0.0) 18 (0.3) 2 (0.04)

LAMA/LABAb 1320 (13.9) 1186 (17.6) 1173 (22.4)

LAMA+LABAa 28 (0.3) 22 (0.3) 27 (0.5)
ICS+LAMA 3 (0.03) 70 (1.0) 30 (0.6)

Triple therapy 645 (6.8) 1388 (20.6) 1019 (19.5)

Other controlling therapy, n (%)
Theophylline 349 (3.7) 411 (4.3) 241 (4.6)

Roflumilast 24 (0.3) 53 (0.6) 35 (0.7)

Montelukast 53 (0.6) 105 (1.1) 78 (1.5)
OCS 516 (5.5) 819 (8.6) 378 (7.2)

Notes: aThe two presentations each on its inhaler. bThe two presentations on its inhaler. 
Abbreviations: SABA, Short-acting beta agonist; SAMA, Short-acting beta agonist; ICS, Inhaled corticosteroids; LABA, Long-acting beta agonist; 
LAMA, Long-acting muscarinic antagonist; OCS, oral corticosteroids.
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Discussion
In this analysis, we identified the patterns of use of medications for the treatment of COPD, as well as the most frequent 
comorbidities, and the drugs used concomitantly. All this information is of interest to prescribe physicians, patients, and 
decision-makers in the search to optimize the management of COPD by implementing strategies that have greater 
coverage of symptoms and that appropriately use medications according to each patient’s needs.

The results of this study show that patients with COPD under pharmacological treatment in real-life conditions in 
Colombia are older adults, with average age close to 75 years and multiple comorbidities, and with a similar male/female 
ratio as has been described in different observational studies.12–15 More than half of the patients had at least one 
identified comorbidity (mean: 0.8 per patient), most often hypertension (44.4%), followed by diabetes mellitus (10.0%) 
and chronic kidney disease (5.4%), with a prevalence slightly lower than those reported by Ding et al for the United 
States in 2020, who reported rates of arterial hypertension of 64%, diabetes mellitus of 28%, and dyslipidemia of 45%. 

Table 3 Frequencies of Use of Medications for the Treatment by Age Group and 
During the Different Moments of Observation in a Group of Patients with COPD in 
Colombia

COPD Patients

Index Dispensation Month 12 Month 24

Drugs N =9476 N = 9476 N = 9476
N (%) N (%) N (%)

Salbutamol 2909 (30.7) 3339 (35.2) 2224 (23.5)
Terbutaline 7 (0.1) 10 (0.1) 7 (0.1)

Levosalbutamol 13 (0.1) 88 (0.9) 41 (0.4)

Ipratropium / Fenoterol 72 (0.7) 61 (0.6) 48 (0.5)
Indacaterol 211 (2.2) 158 (1.7) 116 (1.2)

Olodaterol 5 (0.1) 0 (0.0) 0 (0.0)

Ipratropium 3713 (39.2) 3458 (36.5) 2251 (23.7)
Tiotropium 1130 (11.9) 1091 (11.5) 839 (8.8)

Glycopyrronium 370 (3.9) 330 (3.5) 225 (2.4)

Umeclidinium 0 (0.0) 52 (0.5) 106 (1.1)
Beclomethasone 2242 (23.7) 1975 (20.8) 962 (10.1)

Budesonide 7 (0.1) 23 (0.2) 17 (0.2)

Fluticasone 3 (0.03) 5 (0.1) 5 (0.1)
Mometasone 1 (0.01) 2 (<0.1) 0

Budesonide / Formoterol 790 (8.3) 824 (8.7) 637 (6.7)

Mometasone / Formoterol 38 (0.4) 28 (0.3) 17 (0.2)
Beclomethasone / Formoterol 0 (0.0) 2 (0.0) 2 (0.0)

Fluticasone / Formoterol 16 (0.2) 30 (0.3) 18 (0.2)

Fluticasone / Salmeterol 1074 (11.3) 1004 (10.6) 769 (8.1)
Fluticasone / Vilanterol 7 (0.07) 81 (0.9) 161 (1.7)

Glycopyrronium / Indacaterol 1070 (11.3) 1271 (13.4) 986 (10.4)
Umeclidinium / Vilanterol 100 (1.1) 138 (1.5) 137 (1.4)

Tiotropium / Olodaterol 210 (2.2) 272 (2.9) 273 (2.9)

Prednisone 167 (1.8) 231 (2.4) 99 (1.0)
Prednisolone 347 (3.6) 619 (6.5) 276 (2.9)

Methylprednisolone 0 (0.0) 4 (0.0) 4 (0.0)

Deflazacort 5 (0.1) 16 (0.2) 11 (0.1)
Montelukast 53 (0.6) 105 (1.1) 78 (0.8)

Theophylline 349 (3.7) 411 (4.3) 241(2.5)

Roflumilast 24 (0.3) 53 (0.6) 35 (0.4)
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Table 4 Sociodemographic Characteristics, Prescription and Frequencies of Triple Therapy Use 
Patterns (LABA, LAMA, ICS) in a Group of Colombian Patients with COPD

Patients with Triple Therapy COPD
Variables N= 2378

Age, mean (SD) 76.3 ± 9.9

Sex, Female, n (%) 1110 (46.7)
Prescribing physician (triple therapy)

General practitioner 2059 (86.6)

Family specialist 90 (3.8)
Internist 23 (1.0)

Pneumonologist 78 (5.5)

Allergology specialist 2 (0.1)
Other 126 (5.4)

Months since index dispensation [first time patients only], mean (SD) 5.9 ± 6.5

Triple therapy composition
Fluticasone/Salmeterol + Tiotropium 627 (26.4)

Beclomethasone + Indacaterol/Glycopyrronium 567 (23.8)

Budesonide/Formoterol + Tiotropium 440 (18.5)
Budesonide/Formoterol + Glycopyrronium 139 (5.8)

Beclomethasone + Olodaterol/Tiotropium 100 (4.2)

Fluticasone/Salmeterol + Glycopyrronium 71 (3.0)
Beclomethasone + Vilanterol/Umeclidinium 53 (2.2)

Fluticasone/Salmeterol + Tiotropium + Beclomethasone 37 (1.6)

Fluticasone/Vilanterol + Umeclidinium 36 (1.5)
Budesonide/Formoterol + Tiotropium + Beclomethasone 34 (1.4)

Budesonide + Indacaterol/Glycopyrronium 29 (1.2)

Fluticasone/Salmeterol + Olodaterol/Tiotropium 19 (0.8)
Fluticasone/Salmeterol + Indacaterol/Glycopyrronium 18 (0.8)

Budesonide/Formoterol + Indacaterol/Glycopyrronium 16 (0.7)
Other triple therapy combination 192 (8.1)

Drugs used before triple therapy
SABA total 439 (18.4)
SAMA total 475 (19.9)

SABA or SAMA + ICS 92 (3.9)

ICS alone 26 (1.5)
SABA+SAMA+ICS 121 (5.1)

SABA+SAMA+ICS/OCS 19 (0.8)

OCS alone 106 (4.5)
LABA alone (indacaterol) 26 (1.1)

LAMA alone 249 (10.5)

ICS/LABA 375 (15.8)
ICS + LAMA 6 (0.3)

LABA+LAMAa 521 (21.9)

Triple therapy (before follow-up)b 535 (22.5)
Theophylline 72 (3.0)

Roflumilast 20 (0.8)

;Montelukast 19 (0.8)

Notes: aThe two presentations each on its inhaler. bCorresponds to patients who already had triple therapy at the initial time 
of follow-up. 
Abbreviations: SABA, Short-acting beta agonist; SAMA, Short-acting beta agonist; ICS, Inhaled corticosteroids; LABA, Long- 
acting beta agonist; LAMA, Long-acting muscarinic antagonist; OCS, oral corticosteroids.
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These discrepancies may be evidence of a lower diagnosis rate of the different comorbidities of the patients evaluated, at 
least in the records from the prescription of medications.13

At the beginning of the observation period, ICS and SABA or SAMA were the most used drugs in patients with 
COPD. This combination is not recommended by any guideline, since the use of ICS always must be combined with one 
or two long-acting bronchodilators (LABA, LAMA, or LABA+LAMA). One possible explanation is that some severe 
patients (based on low lung function, exacerbation rate, dyspnea) are being treated with short-acting drugs. This situation 
could be considered inadequate according to clinical practice guidelines or systematic reviews,16 that recommend therapy 
based on the knowledge that the use of long-acting bronchodilators compared with short-acting bronchodilators was 
associated with improved lung function, fewer hospital admissions (including those for exacerbations of COPD), fewer 
exacerbations of COPD and improved quality of life, with a good safety profile.2,17–19

Almost one in four patients took an ICS, a higher proportion than expected. ICS monotherapy did not reduce the 
accelerated rate of decline in pulmonary function that is characteristic of COPD, and thus ICS monotherapy is not 
disease-modifying, and it is not recommended as a treatment, irrespectively of the severity.20 The combined therapy of 
ICS with short-acting bronchodilators has been associated with an increased risk of pneumonia in patients older than 65 
years with COPD, especially at higher doses and for prolonged periods of time.19,21 Treating physicians and decision- 
makers need to establish the role of ICS in stable COPD, knowing the potential risks as well as the benefits, including 
a lesser decrease in quality of life and improvement of symptoms.21

At the beginning of the observation period, almost 10% of the patients were on LAMA in monotherapy, which 
suggests that they have moderate disease. In line with other studies, by the 24 months timepoint, the proportion was 
reduced to nearly 5%, probably because studies showed that around 50% of the patients persist with symptoms, 
exacerbations and poor quality of life when they are treated with monotherapy with LAMA.2,7,17,22 At the baseline 
time of observation, 27.5% of the cohort was being managed with either ICS/LABA or LAMA/LABA, which are 
recommended moderate to severe COPD patients,2,7 This proportion is lower than that reported by Xu et al in New 
Zealand, where 59.1% received LABA/ICS in combination for the management of COPD,23 The proportion of patients 
taking LAMA + LABA increased to approximately 22% at 12 and 24 months, while the use of ICS + LABA remained 
stable, where in New Zealand they also report an increase in the proportions of use of bronchodilators over time to 24 
months.23 This can be explained mainly by the findings in which the combined therapy with bronchodilators long-acting 
can achieve adequate control of symptoms and reduce exacerbations, without being associated with an increase in the 
incidence of pneumonia, which has been described in ICS/LABA, although these different trends over time can also be 
due to the preferences of the treating physicians, typical in pharmacoepidemiological studies.19,24

It is worrisome that almost 4% of patients with COPD received theophylline, with increasing proportions in the 
follow-up, as xanthine has a modest bronchodilator effect in stable forms of the disease,25 and has contradictory evidence 
regarding the frequency of exacerbations, with associated neurological and cardiovascular toxicity, so it is suggested to 
avoid its use.26 However, this finding, added to many patients receiving combined short-acting bronchodilators without 
long-acting bronchodilators, should generate reflections on the existing therapeutic gap for many patients with COPD in 
Colombia.2,7

Twenty-five percent of patients were prescribed triple therapy (LABA + LAMA + ICS) at some point during the 
observation period in any of the different possible combinations, which is recommended for patients with severe disease 
in those with an exacerbator profile or in patients with frequent or persistent symptoms that cannot achieve control with 
long-acting dual therapy.2,7 The study by Monteagudo et al in Spain showed similar proportions of use of the same 
bronchodilators before initiation of triple therapy, the most common being the use of ICS + LABA and LAMA + LABA. 
However, there were greater differences when comparing this analysis in terms of the prescription of previous short- 
acting bronchodilators (SABA 18.4% vs 15.7% and SAMA 19.9% vs 11.8%), which was lower in Spanish patients.6 The 
IMPACT study published in 2018 also showed that triple therapy in COPD patients with at least one exacerbation is 
highly effective, improving lung function and symptoms and reducing exacerbation rates compared to dual therapy, with 
either ICS/LABA or LAMA/LABA,27 Another study focused on patients from Canada who reach triple therapy is the 
one published by Jiang et al, where only 41.2% had an exacerbation in the previous year and even so, 32.5% of patients 
reach triple therapy without the use of other previous bronchodilators, 29.8% from LAMA and 15.4% from ICS/LABA, 
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Being something different from what was found in Colombia where the most frequent is that before they were with 
LABA/LAMA followed by ICS/LABA and LAMA monotherapy.28

An important limitation of this study was the absence of clinical data, such as confirmatory spirometry that could 
quantify lung function, information on the control of symptoms or exacerbations in patients, classification of the stage of 
the disease, disease progression, and history of past or current smoking. Given that the information was from patients 
affiliated with the health system, our findings have limited generalizability to populations with different types of service 
provision. Some strengths are the large sample size, the follow-up for 12 and 24 months, and the identification of 
different variables about the use of these therapies for COPD, which have not been described in Colombia.

Conclusions
This group of COPD patients treated in Colombia frequently receive short-acting bronchodilators and ICS, but a growing 
proportion of them are being given therapy with long-acting bronchodilators such as LABAs or LAMAs, a trend that is likely 
to increase with the recent inclusion of these drugs in the benefit plan of the Colombian Health System. This development can 
improve the indicators of morbidity, exacerbations, and hospitalization and requires close monitoring of its results, which can 
be an input for treating physicians, especially decision-makers and those who formulate health policies.
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