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Baseline demographics and clinical characteristics

SCS users

(N = 7,473)

Non/burst-SCS users

(N = 89,281)

Standardized 

difference†

Obsv. period, months: mean ± SD 24.6 ± 14.9 24.2 ± 15.1 2.4

Female: n (%) 4,682 (62.7) 59,249 (66.4) 7.8

Age, years: mean ± SD 67.4 ± 13.6 52.2 ± 20.6 86.8*

Region, South: n (%) 3,246 (43.4) 37,373 (41.9) 3.2

Insurance, Medicare: n (%) 5,877 (78.6) 37,283 (41.8) 75.4*

Physician specialty: n (%)

Primary care

Respiratory specialist

3,502 (46.9)

1,314 (17.6)

52,432 (58.7)

18,193 (20.4)

23.8*

7.1

Quan-CCI9: mean ± SD 2.40 ± 1.93 1.30 ± 1.28 66.7*

Controller medications: n (%)

Any use

ICS/LABA

Leukotriene modifiers

5,267 (70.5)

3,176 (42.5)

2,971 (39.8)

32,264 (36.1)

15,190 (17.0)

15,477 (17.3)

68.8*

55.7*

49.6*

Rescue medications: n (%)

Any use

Antibiotics

SABA

6,230 (83.4)

4,946 (66.2)

3,984 (53.3)

55,610 (62.3)

41,774 (46.8)

32,581 (36.5)

47.4*

39.1*

33.8*

*Standardized difference ≥10% is considered an important difference between cohorts; †The difference between two group means (SCS users 

and non/burst-SCS users), standardized and scaled by the SD. For continuous variables, the standardized difference is calculated by dividing 

the absolute difference in means of the control and the case by the pooled standard deviation of both groups. The pooled standard deviation is 

the square root of the average of the squared standard deviations; for dichotomous variables, the standardized difference is calculated using 

the following equation where P is the respective proportion of participants in each group: |(Pcase-Pcontrol)| / √[(Pcase(1-Pcase)+Pcontrol(1-Pcontrol))/2]. 

ICS: inhaled corticosteroids; LABA: long-acting β2 agonist; Obsv. period: post-index observation period; Quan-CCI: Quan-Charlson comorbidity 

index; SABA: short-acting β2 agonist; SCS: systemic corticosteroids.
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Gastrointestinal

Adjusted OR (95% CI) vs. 

non/burst-SCS users

Low, ≤6 mg/day 1.09 (1.00, 1.17)*

Medium, >6–12 mg/day 1.29 (1.20, 1.40)*

High, >12 mg/day 1.48 (1.33, 1.64)*

Continuous ≥20 mg/day for 90 days 1.57 (1.34, 1.82)*

Bursts ≥3 1.25 (1.12, 1.40)*

Cardiovascular

Low, ≤6 mg/day 1.06 (0.91, 1.22)

Medium, >6–12 mg/day 1.35 (1.16, 1.56)*

High, >12 mg/day 1.74 (1.44, 2.10)*

Continuous ≥20 mg/day for 90 days 1.62 (1.23, 2.14)*

Bursts ≥3 1.69 (1.38, 2.08)*

Immune-system related

Low, ≤6 mg/day 1.09 (1.04, 1.14)*

Medium, >6–12 mg/day 1.22 (1.16, 1.28)*

High, >12 mg/day 1.35 (1.27, 1.44)*

Continuous ≥20 mg/day for 90 days 1.47 (1.34, 1.62)*

Bursts ≥3 1.37 (1.28, 1.46)*

Cardiovascular

Adjusted OR (95% CI) vs. 

non/burst-SCS users

Low, ≤6 mg/day 1.01 (0.95, 1.07)

Medium, >6–12 mg/day 1.20 (1.13, 1.28)*

High, >12 mg/day 1.42 (1.30, 1.54)*

Continuous ≥20 mg/day for 90 days 1.58 (1.38, 1.80)*

Bursts ≥3 1.39 (1.26, 1.53)*

Metabolic and endocrine

Low, ≤6 mg/day 0.91 (0.86, 0.96)*

Medium, >6–12 mg/day 1.15 (1.08, 1.21)*

High, >12 mg/day 1.42 (1.31, 1.54)*

Continuous ≥20 mg/day for 90 days 1.59 (1.41, 1.79)*

Bursts ≥3 1.21 (1.11, 1.32)*

Central nervous system

Low, ≤6 mg/day 0.90 (0.85, 0.96)*

Medium, >6–12 mg/day 1.04 (0.97, 1.10)

High, >12 mg/day 1.20 (1.10, 1.31)*

Continuous ≥20 mg/day for 90 days 1.27 (1.12, 1.44)*

Bursts ≥3 1.20 (1.09, 1.32)*
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Abstract No. 6008

Despite the documented risk of complications associated with long- and

short-term systemic corticosteroid (SCS) use,1–3 these treatments remain a

common maintenance therapy for patients with uncontrolled asthma4,5

Examples of SCS-related complications include osteoporosis, cardiovascular

disease, and impaired immunity,6,7 with risk shown to increase dose-dependently8

This retrospective study evaluated the association between cumulative SCS

exposure and SCS-related complications within a 7-year period among patients

with asthma in the US
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Conclusions

● Exposure to SCS among patients with

asthma was associated with a dose-related

increase in risk of complications over a

relatively short follow-up period (up to 7 years)

● Healthcare professionals should be vigilant

for potential complications associated with

high SCS doses or chronic use of SCS

● SCS-sparing treatment strategies for asthma

should be considered where appropriate to

avoid unnecessary health risks

*Statistically significant at the 5% level; †Over mean (SD) observation period of 24.6 (14.9) months for SCS users and 24.2 (15.1) months 

for non/burst-SCS users

Impact of SCS exposure on chronic SCS-related complications† 

*Statistically significant at the 5% level; †Over mean (SD) observation period of 24.6 (14.9) months for SCS users and 24.2 (15.1) months for non/burst-SCS users

*Statistically significant at the 5% level; †Over mean (SD) observation period of 24.6 (14.9) months for SCS users and 24.2 (15.1) months for non/burst -SCS users

Abbreviations

aOR, adjusted odds ratios; CI, confidence interval; 

OR, odds ratio; SD, standard deviation

*If more than one asthma medication was used by a non/burst-SCS user, the index date was randomly assigned among the dates of asthma

medication initiation; †Cumulative SCS exposure was measured from the index date to the start of each quarter. The first quarter post-index was
reserved for the measurement of SCS exposure, and outcome assessment started in the second quarter post-index

US claims data derived 

from Optum® Clinformatics®

Data Mart (Jan 1, 2014 –

Dec 31, 2020)

Database

aORs from logistic 

regression models, 

controlling for repeated 

measures and baseline 

characteristics, were used 

to compare outcomes 

among SCS users versus

non/burst-users 

Analysis

Primary endpoints:

➢ Any SCS-related complication

➢ Acute SCS-related complications

➢ Chronic SCS-related complications

Evaluation of baseline 
characteristics

Quarterly evaluation of association 
between SCS exposure and primary 
endpoints (up to 78 months)†

Baseline period
Follow-up period

6 months 1 – 3 4 – 6 … 76 – 78

• SCS users: first dispensing/administration of an SCS 

medication with daily dose ≥5 mg (prednisone 

equivalent) after 6 months of continuous SCS use 

• Non/burst-SCS users: first dispensing of an asthma 

medication other than SCS*

Index date

SCS exposure:

▪ Low (≤6 mg/day)

▪ Medium (>6–12 mg/day)

▪ High (>12 mg/day)

▪ Continuous (≥20 mg/day 

for 90 days)

▪ ≥3 bursts

Patients with medium, 

high, continuous, and 

SCS burst exposure had 

significantly greater odds 

of developing any SCS-

related complication than 

non/burst-SCS users

SCS exposure

Adjusted OR (95% CI) vs. 

non/burst-SCS users

Low, ≤6 mg/day 1.00 (0.93, 1.06)       

Medium, >6–12 mg/day 1.30 (1.21, 1.39)*

High, >12 mg/day 1.49 (1.35, 1.64)*

Continuous ≥20 mg/day for 90 days 1.63 (1.40, 1.89)*

Bursts ≥3 1.32 (1.19, 1.46)*

SCS users with medium, high, 

continuous, and SCS burst 

exposure had significantly 

greater odds of developing 

acute gastrointestinal, 

cardiovascular, and immune 

system-related complications

Impact of SCS exposure on acute SCS-related complications†
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Bone and muscle-related

Adjusted OR (95% CI) vs. 

non/burst-SCS users

Low, ≤6 mg/day 1.13 (1.07, 1.20)*

Medium, >6–12 mg/day 1.37 (1.29, 1.46)*

High, >12 mg/day 1.55 (1.43, 1.69)*

Continuous ≥20 mg/day for 90 days 1.68 (1.50, 1.89)*

Bursts ≥3 1.35 (1.23, 1.47)*

Ophthalmologic

Low, ≤6 mg/day 0.95 (0.87, 1.05)

Medium, >6–12 mg/day 1.08 (0.98, 1.19)

High, >12 mg/day 1.34 (1.18, 1.54)*

Continuous ≥20 mg/day for 90 days 1.37 (1.13, 1.67)*

Bursts ≥3 1.22 (1.06, 1.41)*

Hematologic/oncologic

Low, ≤6 mg/day 1.31 (1.17, 1.48)*

Medium, >6–12 mg/day 1.82 (1.62, 2.04)*

High, >12 mg/day 2.40 (2.08, 2.76)*

Continuous ≥20 mg/day for 90 days 2.78 (2.25, 3.45)*

Bursts ≥3 1.98 (1.70, 2.31)*
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=Impact of SCS exposure on any SCS-related complication†
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*Continuous SCS use defined as ≥5 mg/day of prednisone equivalent SCS dose

All patients

• ≥12 years old at index date

• ≥2 diagnoses of asthma
• ≥6 months continuous insurance 

coverage pre-index (baseline) and 

post-index (follow-up)

• ≥6 months continuous 
SCS use*

Non/burst-SCS users 

(N=89,281)

SCS users

(N=7,473)

• Patients without SCS use

• SCS use as part of 

an asthma exacerbation treatment

Inclusion criteria

• ≥1 diagnosis of … before/on index date

• Respiratory cancer
• Intrathoracic cancer 

• ≥1 diagnosis of … before/after index date

• Rheumatoid arthritis
• Crohn’s disease

• Ulcerative colitis

• Systemic lupus erythematosus 
• Multiple sclerosis 

All patients

Exclusion criteria
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