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Purpose: Oral corticosteroids (OCS) are frequently used in asthma management but have an important risk-profile. The aim of the 
study is to characterize and compare the sociodemographic and clinical characteristics, treatment regimen and asthma control between 
OCS users and non-users among the population of asthma patients (≥18 years) at GINA step 3 and above treated with a fixed 
combination of an inhaled corticosteroid and a long-acting beta-agonist (ICS/LABA).
Methods: Cross-sectional study in Portuguese community pharmacies. Data was collected via paper-based interview delivered at the 
pharmacy (sociodemographic characteristics and asthma treatment regimen, namely ICS/LABA and OCS utilization), followed by 
a telephonic interview collecting smoking history, comorbidities, body mass index (BMI), history of exacerbations and asthma-related 
healthcare resource utilization (HCRU) in the previous 12 months, as well as asthma control using the Control of Allergic Rhinitis and 
Asthma Test (CARAT®).
Results: A total of 347 patients recruited in 98 pharmacies were included in the analysis. Of those, 328 had completed both 
questionnaires. A quarter of the individuals reported OCS use in the previous 12 months (OCS users), either as add-on therapy (6%) or 
exacerbation treatment (19%). Patients were mostly females (72%), with an average age of 59.5 years (SD=15.4). OCS users were 
significantly older and reported more frequently having conjunctivitis (25.9% vs 15.0%), osteoporosis (25.9% vs 13.4%), arthritis 
(14.6% vs 6.9%), and gastrointestinal disease (16.1% vs 8.1%). OCS users also reported greater urgent HCRU: unscheduled 
consultations (33.3% vs 9.3%) and emergency department (ED) visits (32.1% vs 12.1%). Both groups presented poor disease control 
(85.2% of OCS users vs 72.9% of non-OCS users).
Conclusion: These results highlight the burden of OCS therapy to asthma patients and the need to improve asthma management, by 
adopting OCS sparing strategies in this subgroup of patients.
Keywords: asthma, ICS/LABA, oral corticosteroids, asthma control, CARAT, COVID-19

Background
Asthma affects around 339 million people worldwide.1 Although death rates are higher in low and middle Socio- 
Demographic Index (SDI) countries, the prevalence of asthma is higher in high SDI countries.2 This condition is 
accountable for approximately 1% of the total disability-adjusted life years (DALYs), and 20.8% of total DALYs from 
chronic respiratory disease, globally.1 In Portugal, asthma estimated prevalence lays between 6.8% and 10.2%,3,4 ranking 
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above the EU average.5 It is responsible for 1.3% of all-cause DALYs, which represents 26.3% of DALYs from chronic 
respiratory diseases in the country.2

Asthma symptoms and exacerbations limit patients’ activity and entail both high treatment costs and productivity 
losses.6 It also has a negative psychological and emotional impact on patients and their families, even if clinically 
controlled.7 Altogether, this translates into poor quality of life outcomes and a significant economic burden on patients 
and society in general.5

The Global Initiative for Asthma (GINA) recommendations state that patients on the higher treatment steps (steps 3, 4 
and 5) should receive a combination of an inhaled corticosteroid and a long-acting beta-agonist (ICS/LABA) as controller 
therapy, increasing the dose according to the step.6 Evidence has shown that this treatment combination markedly reduces 
the frequency and severity of asthma symptoms and also reduces the risk of exacerbations and death.8–10 Asthma control 
depends on individual and disease factors, as well as on comorbidities, inhaler technique, smoking habits, and adherence to 
therapy. Patients with poor asthma control experience burdensome asthma symptoms and have more frequent and/or more 
serious exacerbation episodes. Such episodes are often unpredictable and very frightening for the patients and their families, 
sometimes requiring emergency department assistance and more or less prolonged treatment with oral corticosteroids 
(OCS).6 Additionally, patients that remain uncontrolled despite high doses of ICS/LABA may require add-on OCS to 
achieve disease control (GINA step 5). Thus, asthma patients are frequently exposed to treatment with systemic 
corticosteroids.11 Previously published literature indicates that, in the United States, Italy, France, Germany, or the 
United Kingdom, around 22.9% to 65% of patients with moderate or severe asthma (GINA steps 4 and 5) are treated 
with OCS (either as short- or long-term treatment).12,13

Oral corticosteroids have a significant side-effect profile, being associated with increased susceptibility to infections, 
osteoporosis, obesity, diabetes, heart failure, and other systemic corticosteroid-related morbidities, independent of the 
treatment pattern.14,15 Regular OCS use is not only associated with increased morbidity and mortality, but also represents 
a significant cost driver in asthma management.16,17

To our knowledge, there is still no published data about the frequency and the characteristics of OCS users among 
patients with severe asthma in Portugal. The results presented in this paper are part of a cross-sectional study conducted 
in Portuguese community pharmacies to characterize patients at GINA steps 3 and above. This paper aims to characterize 
the subgroup using OCS and compare them with those who do not use OCS. Additionally, the study explores the 
relationship between the different patient characteristics and the use of oral corticosteroids.

Methods
The current paper follows the STROBE guidelines for reporting of cross-sectional studies.18 This was an observational, 
cross-sectional, multicenter study conducted in Portuguese community pharmacies affiliated to the National Association 
of Pharmacies (ANF) (94% of all Portuguese community pharmacies). Each enrolled pharmacy assigned at least one 
pharmacist to receive adequate training to ensure the compliance with the study procedures at the pharmacy.

Pharmacies recruited adult (≥18 years) asthma patients without any cognition impairment receiving one of the 
following treatment regimens for asthma: (1) a high-dose inhaled corticosteroid combined with long-acting beta- 
agonist (ICS/LABA); (2) a medium-dose ICS/LABA plus another controller treatment; or (3) an ICS (irrespectively of 
the dose) and an oral corticosteroid (OCS) for asthma. The total daily ICS doses according to international nonproprie
tary name (INN) as well as controller treatments considered for patient screening and data analysis are described in 
Tables S1 and S2. A flowchart was developed to assist the pharmacist in the screening process, including a step to 
perform the calculation of the daily dose of inhaled corticosteroids.

A pop-up triggered by the eligible drugs was implemented on the pharmacy software to remind the pharmacist to 
check the eligibility criteria in the context of a pharmacy dispense. Pharmacists could also identify eligible patients by 
consulting the patient records or invite patients they knew to be current users of such therapy.

Eligible patients were invited to participate in the study and asked to sign an informed consent form. If the patient 
declined to participate, a refusal form collecting basic information (gender, age group, inclusion criteria, OCS utilization 
and reason for declining) was filled in by the pharmacist, to allow a comparison between participants and non- 
participants.
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Data Collection
Data were collected in two parts. The first consisted of a paper-based interview delivered by a trained pharmacist on the 
enrolment day, collecting information referring to patient’s treatment regimen and adherence to ICS/LABA. Patients 
were asked if they had used OCS anytime in the previous 12 months. If yes, the pattern of OCS use was assessed (long- 
term use = using OCS every day for at least 29 consecutive days; short-term use = using OCS for periods ≤28 days) and 
the information regarding the INN, dosage, posology, duration, and indication (asthma/other disease) was collected. For 
short-term OCS use, the time since the last episode was also collected. The second part was a telephonic interview 
(scheduled to 24 to 48 hours after the enrolment day) regarding patient’s clinical and anthropometric characteristics 
(comorbidities, smoking status, BMI), history of exacerbations in the previous year (unscheduled medical appointments, 
emergency department visits, and hospital admissions), healthcare resource utilization in the previous year (scheduled 
medical appointments and doctor’s medical specialty), and asthma symptom control in the previous 4 weeks (telephone 
version of the Control of Allergic Rhinitis and Asthma Test – CARAT®).19

Sample Size
The study was powered to allow proportion estimates with a 95% confidence interval and a maximum absolute error of 
5% in the characterization of the included patients. A 20% attrition rate between the enrollment and the phone interview 
was also considered, resulting in an estimated sample size of 461 patients. Based on the literature,14 we expected that, 
among these, there would be at least 96 patients treated with both ICS/LABA and OCS, which would allow the 
characterization of the OCS use with a maximum absolute error of 10% for 95% confidence interval.

Statistical Analysis
Recruiting pharmacies were characterized by geographic distribution and compared with the national distribution of 
pharmacies, using Chi-square test for adjustment. Missing at random assumption was tested by comparing sociodemo
graphic variables of respondents vs non-respondent patients. A descriptive analysis of all variables collected was 
performed. Categorical variables were summarized by absolute and relative frequencies. Continuous variables were 
summarized using central tendency and dispersion measurements. Proportions were calculated excluding missing values.

All corticosteroid doses were converted to prednisolone equivalent, as previously done by other authors.11,15,16,20 The 
conversion table is available in Table S3. For long-term users, the OCS exposure – expressed in mg of prednisolone/day/ 
year – was calculated using the converted daily dose, multiplied by the number of days using OCS in the previous year 
and divided by 365 days. For patients using OCS for >1 year, OCS exposure equals the converted daily dose. For short- 
term users, since we only collected the INN and posology data for the most recent OCS episode, those were assumed as 
a proxy for the dose of all the episodes reported by the patient for the previous year. Hence, the OCS exposure was 
estimated multiplying this dose by the number of episodes and the average number of days per episode (patient-reported), 
dividing by 365. OCS users were then classified into low-dose users (<2.5mg prednisolone/day/year) and high-dose users 
(≥2.5mg prednisolone/day/year).21,22

For subgroup analysis (OCS users vs non-OCS users), the Chi-square test for independence or Fisher exact test were 
used for categorical variables, as appropriate, and non-parametric test such as Mann–Whitney Wilcoxon test was used for 
continuous variables (after rejecting the normality and homoscedasticity assumption for parametric tests). OCS use was 
defined as having used OCS at least once in the previous 12 months.

Univariable logistic regression was used to select candidate variables (p-value ≤ 0.25) to enter a multivariable logistic 
regression model to identify significant factors (among sociodemographic, clinical, health, and therapeutic character
istics) associated with OCS use. The final model was obtained by a stepwise logistic regression analysis of the variables 
selected in the univariate analysis. Odds ratios (OR) and 95% confidence intervals (CI) were calculated. Data analysis 
was performed with SAS® Enterprise Guide® 4.1 using a p-value cut-off of 0.05.
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Methodological Adaptations in the Context of the COVID-19 Pandemic
The COVID-19 pandemic largely affected the functioning of community pharmacies and the daily routines of pharmacy 
users, especially respiratory patients, posing significant challenges to the recruitment. Thus, there was the need to adopt 
a pragmatic approach to the protocol and implement mitigation measures to increase the study sample: (1) The 
recruitment period was extended (from 4 to 7.5 months); (2) the recruitment rate was closely monitored and promoted 
by reinforcing eligibility criteria and study procedures among pharmacy teams (via emails and phone calls); (3) 
Pharmacists were incentivized to actively search for eligible patients in the pharmacy records; (4) a second training 
session was carried out in March 2021 to review the study procedures and eligibility criteria, as well as sharing 
successful experiences of pharmacists participating in the study, aiming to boost the recruitment after the lockdown 
period; In the data analysis phase, (5) the thresholds for daily corticosteroid doses were adjusted so that the superior limit 
of each category would be included in the category above and the list of eligible controller treatments was extended; (6) 
patients with a 48 h+ interval between the two parts of the questionnaire were also included. The revised criteria are 
displayed in Table S2.

Results
Among the 1221 pharmacies invited to participate in the study, 181 (15%) accepted the invitation and received the proper 
training to ensure compliance with the study procedures (Figure 1). From the 3rd of November 2020 to the 14th of 
June 2021, 106 pharmacies invited a total of 455 patients, of which 410 accepted to be part of the study (participation rate 

Figure 1 Study flowchart.
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90.1%). Patients who did not meet the eligibility criteria (n=53) or whose eligibility could not be verified (n=10) were 
excluded, resulting in 347 patients with the first part of the questionnaire complete, recruited in 98 pharmacies. Of these, 
328 (95.5%) also completed the phone interview. This sample size allows proportion estimates with 95% confidence 
interval and a maximum error of 5% for ICS/LABA users and 11% for the subgroup of OCS users. The median time 
between the enrollment and telephone interview was 4 days.

There were no statistically significant differences between the regional distribution of pharmacies with recruited 
patients and the global universe of pharmacies. The proportion of men was higher among those who declined to 
participate in the study (51.1%) than among those who accepted (28.5%) (p-value=0.0021), and the age distribution of 
these two groups also differed (p-value=0.0046). We found no statistically significant differences regarding OCS 
utilization between participants and non-participants (p>0.05). Among those who accepted to participate, no statistically 
significant differences were found between the complete cases and the 19 patients who did not complete the telephone 
interview, regarding gender and age.

Most of the individuals in the study were female (71.5%). The average age was 59.5 years (SD=15.4) and about 40% 
of the patients were above 65 years old (Table 1). Two thirds of the sample (66.8%) were above the normal BMI: 38.4% 
were overweight and 28.4% were obese. There were 10.0% smokers and 23.8% ex-smokers. Four in every five patients 
(79.9%) reported having at least another disease other than asthma. On average, each patient had 3.1 (SD=2.3) 
comorbidities. Anxiety was the most common comorbidity (49.4%) in the total sample, followed by rhinitis (47.0%), 
hypertension (40.2%), and sinusitis (37.5%). Depression was present in one in five studied patients (21.3%). 
Approximately three out of four patients reported poor disease control (75.9%), according to the total CARAT® score, 
that assesses the control of rhinitis and asthma symptoms over the preceding 4 weeks (average score=19.4, SD=6.5). 
Patients were mostly at step 4 (47.8%) and step 5 (51.9%), as defined by GINA 2021. At the time of study inslusion, 
most patients were already using the ICS/LABA (96.5%) and reported using it every day (93.6%).

OCS Users and Non-Users
A total of 86 patients (24.8% of total sample) reported to have used OCS in the previous year (Table 1). Patients using 
OCS were mostly females (70.9%), with an average age of 56.3 years (SD=16.2). This subgroup was significantly 
younger, compared to non-OCS users (average age of 60.5 years, SD=15.0; p<0.05). No statistically significant 
differences were found regarding sex, BMI, smoking status, and ICS/LABA utilization (current/new user, time since 
using ICS/LABA, and adherence) (p>0.05). Although there were no differences between groups regarding the proportion 
of smokers, patients in the OCS group smoked significantly less cigarettes per day – nearly half the average number 
reported by non-OCS users (6.4 vs 11.1, respectively; p<0.05).

The average number of comorbidities was similar between both groups (3.0, SD=2.2 for non-OCS; and 3.3, SD=2.6 for 
OS users), but significantly higher proportions of OCS-users reported conjunctivitis (25.9% vs 15.0%), osteoporosis (25.9% 
vs 13.4%), gastrointestinal disease (16.1% vs 8.1%), and arthritis (14.6% vs 6.9%), compared to non-OCS users (p<0.05).

Healthcare Resource Utilization and Asthma Control
In the 12 months prior to the study, 59.2% of the participants had at least one routine medical appointment (64.2% of 
OCS users and 57.5% of non-users, p>0.05) (Table 2). A greater proportion of OCS patients reported having at least one 
unscheduled consultation (33.3% vs 9.3%) or emergency department (ED) visit (32.1% vs 12.1%) due to asthma in that 
same period, compared to non-OCS users (p<0.0001). Analyzing unscheduled consultations and ED visits together, OCS 
users reported greater urgent healthcare resource use (49.4% vs 19.0%, p<0.0001).

Among those who recurred to the ED, 17.9% (3% of the total sample) were admitted to the hospital for at least one 
night (20.0% among non-OCS users and 15.4% among OCS users). Notably, about 30.2% of the patients did not have 
any type of medical appointment (whether planned or not) in the 12 months prior to the study. This proportion is lower 
among the OCS users than non-users (18.5% and 34.0%, respectively, p=0.008).

Regarding disease control, the CARAT® test revealed a high proportion of patients with poorly controlled disease 
(score <25) in both groups, although significantly higher in the OCS users’ group (85.2% vs 72.9% in the non-OCS 
group, p<0.05), as shown in Figure 2.
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Patient Characteristics Associated with OCS Use
The logistic regression analysis included 328 patients. The remaining 19 patients were excluded due to having at least 
one missing variable. Four variables were significantly associated with greater odds of using OCS: age ≤65 years 
(OR=1.999; CI: [1.087; 3.676]), along with having conjunctivitis (OR=2.178; CI: [1.110; 4.274]) or osteoporosis 
(OR=2.612; CI: [1.272; 5.363]), and using at least one urgent healthcare resource in the previous 12 months 
(OR=3.617; CI: [2.018; 6.483]) (Figure 3). On the other hand, the odds of using OCS were slightly lower among 

Table 1 Characteristics of Adult Asthma Patients Receiving GINA Step 3 Therapy and Above, Overall and by History of OCS Use in 
the Previous 12 Months

All n=347 
(100%)

Non-OCS Users 
n=261

OCS Users 
n=86

p value

Female sex, n (%) 248 (71. 5%) 187 (71.6%) 61 (70.9%) 0.898

Age (years), average (SD) 59.5 (15.4) 60.5 (15.0) 56.3 (16.2) 0.049*

Age (years), n (%)
≤65 years 208 (59.9%) 149 (57.1%) 59 (68.6%) 0.059
>65 years 139 (40.1%) 112 (42.9%) 27 (31.4%)

BMI (kg/cm2)†, average (SD) 28.0 (6.2) 28.1 (6.5) 27.7 (5.2) 0.797

Smoking status†, n (%)
Nonsmoker (never smoked)/ Second-hand smoker 217 (66.2%) 162 (65.6%) 55 (67.9%) 0.511
Ex-smoker 78 (23.8%) 62 (25.1%) 16 (19.8%)

Smoker 33 (10.0%) 23 (9.3%) 10 (12.3%)

Cigarettes/day, average (SD)
Smoker 9.7 (6.2) 11.1 (6.5) 6.4 (3.6) 0.048*

Ex-smoker 20.4 (17.2) 20.4 (17.3) 20.5 (17.2) 0.990

GINA step, n (%)
Step 3 1 (0.3%) 0 (0.0%) 1 (1.2%) – ¥

Step 4 166 (47.8%) 135 (51.7%) 31 (36.0%)

Step 5 180 (51.9%) 126 (48.3%) 54 (62.8%)

Self-reported adherence to ICS-LABA [If current user]‡, 
n (%)
“I use it every day” 307 (93.6%) 230 (93.1%) 77 (95.1%) 0.535
Other 21 (6.4%) 17 (6.9%) 4 (4.9%)

Comorbidities [YES]†, n (%)
Anxiety 162 (49.4%) 124 (50.2%) 38 (46.9%) 0.607

Rhinitis 154 (47.0%) 118 (47.8%) 36 (44.4%) 0.602
Hypertension 132 (40.2%) 102 (41.3%) 30 (37.0%) 0.498

Sinusitis 123 (37.5%) 91 (36.8%) 32 (39.5%) 0.668

Depression 70 (21.3%) 50 (20.2%) 20 (24.7%) 0.397
Conjunctivitis 58 (17.7%) 37 (15.0%) 21 (25.9%) 0.025*

Osteoporosis 54 (16.5%) 33 (13.4%) 21 (25.9%) 0.008*

Diabetes 52 (15.9%) 41 (16.6%) 11 (13.6%) 0.519
Sleep apnea 44 (13.4%) 33 (13.4%) 11 (13.6%) 0.960

Cataracts 44 (13.4%) 34 (13.8%) 10 (12.4%) 0.745

Gastrointestinal Disease 33 (10.1%) 20 (8.1%) 13 (16.1%) 0.039*
Arthritis 29 (8.8%) 17 (6.9%) 12 (14.6%) 0.029*

Glaucoma 18 (5.5%) 15 (6.1%) 3 (3.7%) 0.577

Other 8 (2.4%) 7 (2.8%) 1 (1.2%) 0.685

Notes: *Statistically significant (p<0.05); †Missing data=19; ‡Missing data=7 (current users=335); ¥Chi-square test was not performed, since all regimens including long-term 
OCS treatment (maintenance treatment) are categorized as GINA step 5 by definition.
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those with better disease control in the previous 4 weeks (ie, higher CARAT score), compared to those with poorer 
disease control (OR=0.954; CI: [0.914; 0.996]).

OCS Utilization Profile
Of the 86 patients who reported to have used OCS in the previous 12 months, 21 (24.4%) were using it as add-on controller 
therapy (long-term use), and 65 (75.6%) were prescribed with OCS for exacerbation treatment (short-term use).

Table 2 Healthcare Resource Utilization and Measures of Asthma Control, Overall and by History of OCS Use in the Previous 12 
Months

All n=328† 
(100%)

Non-OCS 
Users n=247

OCS 
Users n=81

p value

Routine medical appointments, n (%)
Yes 194 (59.2%) 142 (57.5%) 52 (64.2%) 0.287

Number of routine medical appointments, average (SD) 1.4 (1.7) 1.3 (1.7) 1.5 (1.8) 0.147

Unscheduled consultations, n (%)
Yes 50 (15.2%) 23 (9.3%) 27 (33.3%) <0.0001*

Number of unscheduled consultations‡, average (SD) 0.2 (0.7) 0.1 (0.5) 0.5 (0.9) <0.0001*

Emergency department visits, n (%)
Yes 56 (17.1%) 30 (12.1%) 26 (32.1%) <0.0001*

Number of emergency department visits, average (SD) 0.3 (0.8) 0.2 (0.6) 0.5 (1.0) <0.0001*

[If ED visit] Hospital admissions (at least one night), n (%)
Yes 10 (17.9%) 6 (20.0%) 4 (15.4%) 0.737

Patients with urgent healthcare resource utilization (unscheduled 
consultations and/or ED visits), n (%)

87 (26.5%) 47 (19.0%) 40 (49.4%) <0.0001*

Patients with no healthcare resource use (any kind), n (%) 99 (30.2%) 84 (34.0%) 15 (18.5%) 0.008*

CARAT score, average (SD) 19.4 (6.5) 20.3 (6.1) 16.8 (6.9) <0.0001*

Notes: †The total n=328 corresponding to the patients that responded to the telephone interview; 19 patients did not complete the questionnaire. ‡Missing data=1; 
*Statistically significant (p<0.05). 
Abbreviation: ED, emergency department.

Figure 2 Disease control (according to the CARAT®), overall and by history of OCS use in the previous 12 months. Statistically significant differences (*p<0.05) were found 
between OCS users and non-OCS users.
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Long-term OCS users had an average OCS exposure of 12.6mg prednisolone/day/year (SD=11.9) (n=16). On 
average, these patients had been using OCS for 7.2 years (SD=6.7), and 57.1% used it for asthma only, 14.3% for 
asthma and other condition (unspecified) and 28.6% for a pathology other than asthma (unspecified).

Short-term OCS users reported an average of 2.1 episodes (SD=2.9) of OCS use in the previous year, with an average 
length of 8.5 days (SD=5.7). The average OCS exposure was equivalent to 1.6mg prednisolone/day/year (SD=2.3mg) 
(n=49). Only 8.2% of the patients in this subgroup were being treated for an exacerbation at the time of the study. Less 
than 10% of the short-term OCS users received this therapy for a disease other than asthma (unspecified), while 12.3% 
received it for asthma and other condition (unspecified) and 78.5% received it specifically for asthma.

The OCS exposure was estimated for 65 patients (the remaining had missing information that precluded the 
estimation), concluding that 23 patients (35.4%) were high-dose users. Table 3 shows the distribution of the patient 
characteristics associated with OCS use (identified in the logistic regression model) for each of these subgroups (low- and 
high-dose users). The complete table appears on Table S4. A higher proportion of patients above 65 years old, as well as 
a higher prevalence of osteoporosis was observed among high-dose OCS users.

Figure 3 Patient characteristics significantly associated with the use of oral corticosteroids (p<0.05).

Table 3 Patient Characteristics Associated with OCS Use, According to the Exposure to OCS

Low-Dose Users (<2.5mg 
Prednisolone/Day/Year) n=42 

(100%)

High-Dose Users (≥2.5mg 
Prednisolone/Day/Year) n=23 

(100%)

Age (years), n (%)
≤65 years 33 (78.6%) 11 (47.8%)

>65 years 9 (21.4%) 12 (52.2%)

Comorbidities [YES]†, n (%)
Conjunctivitis 9 (30.0%) 6 (35.3%)

Osteoporosis 6 (20.0%) 9 (52.9%)

Patients with urgent health care resources use 
(unscheduled consultations and/or ED visits)‡, n (%)

23 (57.5%) 10 (50.0%)

CARAT score, average (SD)‡ 16.1 (7.2) 16.8 (7.1)

Notes: †Missing data=18; ‡Missing data=5.
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Discussion
This was an observational, cross-sectional, multicentre study conducted in Portuguese community pharmacies to 
characterize asthma patients at GINA’s higher treatment steps and the subgroup additionally using oral corticosteroids. 
Overall, the characteristics of the patients included match those described in the literature for similar populations.23–26 It 
is important to highlight that patient recruitment and data collection took place during the COVID-19 pandemic, and 
therefore most of the recall period overlapped with the first year of the public health crisis.

One in four patients (24.8%) reported to have used OCS in the previous year, either as short- or long-term therapy. A study 
including several European countries estimated that 22.9% of German patients at GINA steps 4 and 5 attending a General 
Practitioners office and 27.9% of the patients treated by pulmonologists were prescribed with OCS.12 The same study found 
higher prevalence of OCS use in Italy, United Kingdom and France: 42.5%, 46.2%, and 48.8%, respectively. A systematic 
literature review revealed that 33.2% to 65% of patients with moderate or severe asthma were prescribed with OCS.13 The 
proportion of OCS users found in our study sits considerably lower than the other countries’ estimates, apart from Germany. 
There could be several explanations for this finding. One is that, as we will further discuss, the lower rates of severe asthma 
exacerbations, as well as the reduced number of contacts with prescribers due to the pandemic, probably decreased the need 
and limited the access to OCS prescriptions. Another potential reason is the avoidance of OCS prescription or use (either as 
short- or long-term therapy) due to fear of immunosuppression facing the SARS-CoV-2 pandemic. Ultimately, our results may 
reflect a low baseline level of oral corticosteroid utilization among patients at GINA step 3 and above in Portugal.

Three out of ten patients reported not having used any healthcare resource in the year prior to the study, and 
a considerable proportion of patients (40.8%) did not attend to any routine medical appointment in the same period, 
which goes against the asthma management recommendations that advocate each patient should have an asthma review 
at least once a year.27 Unscheduled medical appointments,28–30 Emergency Department visits (particularly among non- 
OCS users),28,30,31 and hospitalizations29,30,32 were also less frequent than reported by other studies. In fact, only 18% of 
the participants visited the ED due to asthma in the previous year, a lower proportion than that reported by step 3+ 
patients using a short-acting beta agonist (SABA) inhaler (45%) in a previous study conducted in Portugal.33 Literature 
shows reduced Emergency Department utilization by respiratory patients in the context of the COVID-19 pandemic, 
compared to previous years.34–36 This could be explained by the various measures and behaviors adopted in the face of 
the COVID-19 crisis, such as lockdowns, mask use, improving the ventilation of spaces, as well as the decrease in air 
pollution levels, which may have had a protective role, helping to decrease the frequency or severity of 
exacerbations.34,35,37–42 On the other hand, during most of the recall period, there were considerable limitations in 
access to healthcare,43,44 and the fear of getting infected with SARS-CoV-2 may also have discouraged some patients 
from seeking medical attention during that period, as some authors have suggested.34,36,45 Notwithstanding, healthcare 
resource utilization (HCRU) was significantly higher among OCS users, which is consistent with the literature.17,46

The frequency of short-term OCS use, along with the proportion of patients with poorly controlled disease (75.9%) 
suggest low effectiveness of the inhaled controller therapy, either due to insufficient dose, poor inhaler technique or poor 
adherence.20 However, almost all patients reported full adherence to ICS/LABA (“I use it every day”) (93.6%). Even 
though patients may have actually increased adherence to controller therapy fearing the outcomes of an infection with 
SARS-CoV-2,47 it is likely that the self-reported adherence to ICS/LABA was much overestimated due to social- 
desirability bias, as the literature shows lower levels of adherence to ICS/LABA in asthma patients,48–50 as well as 
a low correspondence between patient- and physician-assessed adherence.51 As discussed before, the lack of adequate 
symptom assessment and subsequent treatment adjustment (usually provided in routine medical appointments) may help 
to explain the low effectiveness of the inhaled controller and the high proportion of patients with poor disease control.

In our study, patients taking OCS were younger than non-OCS users (average age: 56.3 and 60.5 years, respectively), 
while in other published research, OCS users were found to be older.17,52,53 During the study period, older populations 
were especially shielded for fear of the Covid-19 pandemic, which may have prevented severe asthma exacerbations and 
resulted in lower OCS use by these patients.

Conjunctivitis, arthritis, osteoporosis, and gastrointestinal disease were almost twice as prevalent in the OCS users’ 
group compared to non-OCS users. Previously published literature states that patients with conjunctivitis and arthritis are 
often exposed to OCS therapy.54,55 On the other hand, osteoporosis and gastrointestinal diseases are frequently described 
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as OCS side-effects.16 OCS users were more likely to have an unscheduled consultation and/or recur to an ED visit, 
which is expected, not only because those are usually the circumstances of OCS prescription (for short-term therapy), but 
it has also been described by other studies.21 We found no statistically significant differences regarding sex, BMI, and 
smoking status.

OCS users reported lower levels of disease control than non-users.56 OCSs are used as treatment for asthma 
exacerbations. In this sense, poorly controlled patients are more likely to use OCSs than controlled patients.57 Patients 
with difficult-to-treat asthma are also more likely to be exposed to OCS as maintenance therapy. In any case, the side- 
effects associated with OCS use, whether as short- or long-term therapy, are extensively documented and should not be 
ignored.14,15 Long-term OCS users represented about a quarter of all OCS users in the study. The average daily dose 
(12.6 mg prednisolone/day/year) was equivalent to a high dose of prednisolone (≥2.5 mg prednisolone/day/year). Also, 
these patients had been using OCS chronically for over 7 years, on average. Considering the life expectancy of asthma 
patients, this anticipates worrying levels of systemic corticosteroid exposure over a lifetime, if no other treatment 
regimen is implemented. This reinforces the need for different disease management strategies and therapeutic 
approaches, such as the adoption of corticosteroid-sparing strategies.11,15,16 Randomized, controlled trials with biologics 
showed a reduction in exacerbation rates, thereby reducing the need for OCS bursts and lowering cumulative OCS 
exposure.58 A multifaceted approach to systematically diagnose and characterize severe asthma, identify and treat risk 
factors and comorbidities and target patients most likely to benefit from advanced therapies, such as biologicals, is crucial 
to reduce the overall steroid load. PONENTE study demonstrated that it is possible to apply a personalized oral 
corticosteroid reduction algorithm, including adrenal insufficiency assessment, for patients with severe asthma to allow 
the rapid and safe reduction of oral corticosteroids.59

The multivariable logistic regression revealed a positive association of patients’ characteristics like age (≤65 years), 
conjunctivitis, osteoporosis, and urgent healthcare resources utilization with OCS use. Conversely, a higher CARAT score 
was associated with a lower chance of using OCS. When adjusting to the remaining variables, arthritis and gastro
intestinal disease were not associated with increased odds of OCS use. Although OCS users were younger than non-users 
in this study, when drilling down according to the OCS exposure, the proportion of older participants (>65 years) was 
higher among the high-dose group compared to low-dose OCS users (52.2% vs 21.4%). Furthermore, there was a greater 
prevalence of osteoporosis among those exposed to higher OCS doses. This finding may be confounded by the older age 
of the patients subjected to high-dose treatment (since osteoporosis increases with age and after menopause), but one 
cannot exclude it as a possible side-effect of the systemic corticosteroids. In any case, it is still worrying that, among all 
patients exposed to OCS, high-dose users were mostly above 65 years old.

Strengths and Limitations
This study uses real-world data to describe the patterns of OCS utilization among asthma patients treated at GINA step 3 
and above and to estimate said population’s level of asthma control. By collecting drug utilization data through 
pharmacies, the study aims to achieve a representative sample of the Portuguese asthma population. Moreover, this 
methodology ensures better quality data about the therapeutic regimen, compared to self-reported alone or to prescrip
tion-based analyses, which do not account for the drug dispense. This provides a better picture of the medicines’ 
utilization patterns in the usual practice in the Portuguese context.

Potential sources of bias were addressed in the methodology: pharmacists received training and periodic reminders 
about eligibility criteria and standardized study procedures; the pop-up installed in the pharmacy software aimed to 
decrease selection bias; and the refusal form provided basic information about patients who declined to participate, 
allowing to assess the degree of selection bias.

Notwithstanding, there are some limitations inherent to this study. First, some degree of selection bias might have 
influenced the results, since the sex and age distribution were different between those who accepted and who declined to 
participate in the study. However, as the declining rate was only 9.9%, we believe that the recruited patients are a robust 
sample of the interest population (adult asthma patients on GINA’s highest treatment steps).

Importantly, the distribution of patients by GINA treatment steps is not representative of the proportions found in the 
real-world asthma population because patients in step 3 were only eligible if they reported to have used OCS in the 
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previous year. Moreover, the active search for eligible patients in the pharmacy records may have introduced some 
unbalance in the relative proportions of the GINA steps, because pharmacists could have paid more attention to a certain 
subgroup when going through the records. As we did not collect any data about the method of recruitment of each 
patient, it is not possible to conduct a scenario analysis that excluded these patients.

The study relies on self-reported, retrospective data. Thus, it may be subjected to information and response bias in 
general. Given the long recall period (12 months), the healthcare resource utilization and OCS utilization (especially 
short-term) data may be affected by recall bias. The self-reported adherence to ICS/LABA may as well be affected by 
social desirability bias, ie, patients may have reported higher levels of adherence compared to the reality to avoid 
judgement or comments from the pharmacist.

Conclusion
The findings of this study indicate that one in four asthma patients treated at GINA step 3 and above required treatment 
with oral corticosteroids (either long- or short-term use). Compared to non-OCS users, this subgroup is younger, revealed 
poorer disease control and reported a greater use of healthcare resources in the previous year. Moreover, a higher 
proportion of patients with diseases associated with systemic corticosteroid exposure (arthritis and osteoporosis) was 
found for OCS users. These results highlight the burden of OCS therapy to asthma patients and should help raise 
awareness for the need to improve asthma management and adopt OCS sparing strategies in this subgroup of patients 
with poor asthma outcomes despite heavy treatment.
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