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aRR (95% CI) vs 
non/burst-SCS users 

Low, ≤6 mg/day 1.27 (1.17, 1.36)*

Medium, >6–12 mg/day 1.71 (1.58, 1.84)*

High, >12 mg/day 2.06 (1.86, 2.28)*

Low, ≤6 mg/day 0.95 (0.87, 1.04)

Medium, >6–12 mg/day 1.14 (1.05, 1.23)*

High, >12 mg/day 1.24 (1.12, 1.38)*

Low, ≤6 mg/day 0.97 (0.92, 1.02)

Medium, >6–12 mg/day 1.14 (1.09, 1.19)*

High, >12 mg/day 1.15 (1.08, 1.23)*

Low, ≤6 mg/day 1.13 (1.03, 1.24)*

Medium, >6–12 mg/day 1.36 (1.25, 1.48)*

High, >12 mg/day 1.53 (1.36, 1.72)*

Severe asthma affects 3–10% of the total asthma population and requires treatment with high-dose ICS plus a
second controller and/or SCS.1,2

Short- and long-term SCS use is associated with an increased risk of adverse medical complications.3–8

This increased risk also translates to a greater economic burden for patients with severe asthma.3, 5–7

To better understand the association between cumulative SCS exposure and HRU due to SCS-related complications,
we conducted a real-world, retrospective study using healthcare claims data over 7 years in patients with severe
asthma in the US.
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ResultsIntroduction

*statistically significant at the 5% level; †includes home healthcare/hospice visits.

Conclusions
● Patients with high SCS use had higher all-cause and asthma-related HRU and healthcare costs at baseline.
● Higher SCS exposure had a significant impact on HRU due to SCS complications, such that patients exposed to high daily doses of

SCS had approximately twice the rate of IP visits compared to non/burst-SCS users. SCS users with medium and high SCS exposure
had significantly higher rates of ER and OP visits than non/burst-SCS users.

● Separate analysis of data from the same study found a dose-dependent increase in risk of SCS-related complications, with the
greatest increase associated with continuous high SCS use,9 and the current data confirm that these SCS-related complications result
in significant HRU.

● A limitation of our study was that healthcare costs during follow-up were not collected, but it is likely that the higher HRU translated into
greater costs.

● Overall, our findings reinforce available evidence on the risks and burden of SCS use for patients with severe asthma, and highlight the
need for more awareness of SCS-sparing treatments for asthma.

*at any time prior to or on index date; †at any time; ‡≥5 mg prednisone daily dose; §≥5 mg/day with no gap >14 days between the end of one claim and the next claim; ¶asthma exacerbation
treatments were defined as SCS claims within -4/+5 days of OP/ER encounters with a primary diagnosis of asthma; **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; ††primary endpoint was the rate
HRU visits due to SCS-related complications; this analysis examined HRU associated with SCS-related complications, defined as any visits identified with a primary or secondary diagnosis code
for an acute or chronic gastrointestinal, cardiovascular, immune system-related, bone or muscle-related, CNS, ophthalmologic, hematologic/oncologic, or dermatologic complication of SCS;
‡‡includes home services and hospice visits; §§estimates were derived from multivariable GEE models, which control for repeated measures, using SCS exposure data from the initial quarter of
follow-up and outcomes from the subsequent quarter of follow-up, and so on. aRRs were derived from Poisson regression models (i.e., using Poisson distribution and log-link), which controlled for
repeated measures using GEE and for the following baseline covariates: age, sex, year of index date, region, insurance plan type, physician specialty, Quan-CCI score, respiratory and other
medications (with ≥5% prevalence in either cohort), asthma-related exacerbations (IP and OP/ER) during baseline and on the index date, all-cause and asthma-related HRU and costs (IP, ER, OP,
and other visit components), Elixhauser and asthma-related comorbidities (with ≥5% prevalence in either cohort), and baseline SCS-related complications (with ≥5% prevalence in either cohort).
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Abbreviations
aRR, adjusted rate ratio; CI, confidence intervals; CNS, central nervous 
system; ER, emergency room; GEE, generalized estimated equations; 
HRU, healthcare resource utilization; ICS, inhaled corticosteroids; 
IP, inpatient; LABA, long-acting β2 agonist; OP, outpatient; 
Quan-CCI, Quan-Charlson comorbidity index; 
SABA, short-acting β2 agonist; SCS, systemic corticosteroids; 
SD, standard deviation; USD, United States Dollars.

Table 1. Baseline demographics and clinical characteristics
SCS users
(N = 7,473)

Non/burst-SCS users
(N = 89,281)

Standardized 
difference* (%)

Observation 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

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-CCI: mean (SD) 2.40 (1.93) 1.30 (1.28) 66.7

Insurance, Medicare: n (%) 5,877 (78.6) 37,283 (41.8) 75.4
*standardized difference ≥10% is considered an important difference between cohorts; †Primary care includes family/general medicine practitioner, 
internal medicine, pediatrician, and nurse practitioner. 

Table 2. Baseline medication use, HRU, and healthcare costs

SCS users
(N = 7,473)

Non/burst-SCS users
(N = 89,281)

Standardized 
difference* (%)

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

Inpatient visits: mean (SD)
All causes
Asthma-related

0.42 (0.88)
0.06 (0.29)

0.14 (0.47)
0.03 (0.19)

39.4
10.7

ER visits: mean (SD)
All causes
Asthma-related

0.91 (2.39)
0.10 (0.73)

0.68 (1.82)
0.12 (0.44)

11.0
3.1

Outpatient visits: mean (SD)
All causes
Asthma-related

15.61 (13.25)
1.02 (2.40)

8.20 (9.13)
0.71 (1.41)

65.1
15.9

Other visits†: mean (SD)
All causes
Asthma-related

5.22 (10.30)
0.32 (1.48)

1.21 (4.50)
0.10 (0.75)

50.4
18.6

Total healthcare costs, 2020, 
USD: mean (SD)

All causes
Asthma-related

35,714 (62,517)
4,641 (17,802)

11,733 (28,744)
1,882 (8,260)

49.3
19.9

*standardized difference ≥10% is considered an important difference between cohorts; †includes home healthcare/hospice visits. 

STUDY DESIGN
(GSK ID: 214469)

• ≥12 years old at index date
• ≥2 diagnoses of asthma
• ≥6 months continuous insurance coverage pre-index (baseline) and post-index (follow-up)

Inpatient visits

RetrospectiveReal-world

Other visits‡‡Outpatient visits

Endpoints††

6 months 1 – 3 4 – 6 … 76 – 785 – 9

Evaluation of baseline characteristics
Baseline period

Quarterly evaluation of association between SCS exposure and HRU (up to 78 months)**
Follow-up period

Index date

ER visits

Analysis
Comparison of HRU among SCS users vs Non/burst SCS users

using Adjusted rate ratios (aRR) from GEE Poisson regression models§§

Data source

HRU associated with SCS-related complications

Claims database United States

Jan 01, 2014 – Dec 31, 2020

Optum® Clinformatics®

Data Mart

CohortsSCS use 

Stratified by exposure:
Low-dose
≤6 mg/day

Medium-dose
>6–12 mg/day

High-dose
>12 mg/day

Non/Burst SCS use 
• No SCS use or burst SCS use due to asthma 

exacerbation treatment¶

• ≥1 dispensing for a controller or rescue 
medication for asthma other than SCS

Patient 
population • diagnosis of any respiratory or intrathoracic cancer*

• diagnosis of rheumatoid arthritis, Crohn’s disease, ulcerative colitis, systemic lupus 
erythematosus or multiple sclerosis†
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• ≥6 months continuous SCS use
• ≥1 dispensing/administration of SCS‡ after 

≥6 months continuous SCS use

Index date: first pharmacy or medical claim for 
SCS‡ following 6 months continuous§ SCS use

Index date: date of initiation of any asthma 
controller or rescue medication other than SCS
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Figure 1. Patients using SCS at medium or high doses had significantly higher rates of HRU per quarter associated with SCS-related 
complications compared with non/burst-SCS users

Methods

Inpatient visits

ER visits

Outpatient visits

Other visits‡
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