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Health care utilization and cost associated 
with switching biologics within the first year of 
biologic treatment initiation among patients with 
ankylosing spondylitis
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ABSTRACT
BACKGROUND: Costs associated with bio-
logic switching and discontinuation can 
be high in chronic inflammatory diseases. 
Inappropriate use of medications may 
have cost implications for both payers and 
patients. Understanding of biologic utiliza-
tion and switching rates is lacking among 
patients with ankylosing spondylitis (AS).

OBJECTIVE: To compare direct costs of treat-
ment switchers, nonswitchers, and discon-
tinuers among patients with AS who newly 
initiated a biologic.

METHODS: Patients aged ≥ 18 years with an 
AS diagnosis and ≥ 1 pharmacy claim for an 
FDA-approved subcutaneous biologic for 
AS between January 1, 2016, and December 
31, 2016 (identification period) were identi-
fied from the Truven Health MarketScan 
Databases. At the time of biologic initiation 
(index date), eligible patients were continu-
ously enrolled with medical and pharmacy 
claims for ≥ 1 year before (baseline period) 
and ≥ 1 year after the index date (follow-up 
period). Patients with AS were categorized 
into 3 mutually exclusive groups of non-
switchers (patients who remained on their 
index biologic), switchers (patients who had 

a prescription for a biologic therapy other 
than their index biologic), and discontinu-
ers (patients who had gaps in prescription 
claims [> 120 days]) based on their biologic 
utilization pattern during the 1-year follow-
up period. Health care costs (inflated to year 
2017 costs) during follow-up were described 
across the 3 groups separately and by  
disease. Adjusted health care resource uti-
lization and costs during 1-year follow-up 
were estimated, controlling for age, sex, full-
time work status, and Charlson Comorbidity 
Index (Deyo’s modification) during the base-
line period.

What is already known  
about this subject

•	 Currently, the available biologics 
approved for the treatment of ankylos-
ing spondylitis (AS) in the United 
States include tumor necrosis factor 
inhibitors (adalimumab, certolizumab 
pegol, etanercept, and golimumab) and 
interleukin-17A inhibitors (ixekizumab 
and secukinumab). 

•	 Patients may discontinue or switch 
biologic therapies in clinical practice 
due to adverse events, lack of efficacy, or 
formulary changes.

•	 A few studies have retrospectively 
identified treatment patterns in patients 
with AS, but there is limited real-world 
evidence comparing health care costs 
and resource utilization associated 
with switching or discontinuing between 
approved biologics.

What this study adds

•	 This retrospective analysis of U.S. admin-
istrative claims data shows that within 
1 year of initiating a biologic (adalimumab, 
certolizumab pegol, etanercept, golim-
umab, or secukinumab), 53.1% of patients 
with AS remained on their index biologic; 
15.4% switched from their index biologic 
to a new therapy; and 31.5% discontinued 
their index biologic.

•	 Switchers and discontinuers had 
higher health care resource utilization 
(emergency and outpatient visits) than 
nonswitchers. 

•	 Switchers had the highest total health 
care costs, which were driven by increased 
pharmacy and medical costs, while discon-
tinuers had the lowest total health care 
costs due to decreased pharmacy costs 
from early discontinuation of medications 
but also had the highest medical costs.
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Ankylosing spondylitis (AS) is a chronic, immune-mediated 
rheumatic disease that primarily affects the spine and man-
ifests as progressive spinal stiffness and fusion.1 The main 
clinical feature of AS is inflammatory back pain, which is 
caused by inflammation of the vertebrae and joints of the 
spine and entheses.1,2 The prevalence of AS is estimated at 
0.35% to 0.67% in the United States.1,3-6 However, given that 
AS is often underdiagnosed or diagnosed late,7 some be-
lieve it may actually affect approximately 1% in the United 
States.3 The usual age of symptom onset is 15-35 years, with 
a delay in diagnosis of up to 14 years.8,9 Factors that likely  
contribute to delayed diagnosis of AS include the broad 
prevalence of chronic lower back pain in the population (in-
cluding mechanical back pain), gradual onset of the disease, 
and lack of specific symptoms or biomarkers unique to AS.9 

Several lines of evidence suggest that severe deformities, 
disabilities, and functional limitations often develop within 
the first 10 years of AS.10,11

Along with severely affecting physical function, AS poses 
a substantial economic burden to patients, payers, and 
society due not only to health care utilization and costs 
related to delayed diagnosis but also to lifelong, continuous 
treatment.12,13 In a study of U.S. administrative claims data, 
patients with AS had approximately 4-fold higher mean 
total all-cause health care costs than a matched control 
population without AS ($33,285 vs. $8,310 per patient per 

year), driven by increased use of medical outpatient services 
(i.e., emergency department [ED] visits, nonhospital-based 
outpatient visits, hospital-based outpatient visits, and other 
outpatient services) and pharmacy costs (all P < 0.05).12 The 
majority of AS-specific total health care costs were related 
to AS medication costs. In a systematic review of the indi-
rect costs relating to work absenteeism and presenteeism 
associated with AS, the mean annual indirect cost was 
$6,455 per patient per year, with a range of $661 to $45,954 
depending on the components of indirect costs and their 
definitions.14 Other studies, mostly from outside the United 
States, have found that indirect health care costs associ-
ated with AS were higher than direct costs.15 

The Assessment of SpondyloArthritis international 
Society (ASAS), the European League Against Rheumatism 
(EULAR), the American College of Rheumatology (ACR)/
Spondylitis Association of America (SAA), and the 
Spondyloarthritis Research and Treatment Network 
(SPARTAN) all recommend nonsteroidal anti-inflammatory 
drugs (NSAIDs) as first-line therapy in patients with active 
disease who have pain and stiffness; in patients with 
active disease despite NSAID treatment, use of biologic 
therapy is recommended.16,17 Biologic therapies approved 
for the treatment of AS include the tumor necrosis factor 
inhibitors (TNFis) adalimumab, etanercept, certolizumab 
pegol, and golimumab and the interleukin (IL)-17A inhibitors 
secukinumab and ixekizumab.18-26 Current practice suggests 
the use of a TNFi as first-line biologic therapy.16 The 2019 
update of the ACR/SAA/SPARTAN guidelines for the treat-
ment of AS and nonradiographic axial spondyloarthritis 
conditionally recommends IL-17 inhibitors over treatment 
with a different TNFi among primary nonresponders to 
TNFis and treatment with a second TNFi over a non-TNFi 
biologic if the initial TNFi loses efficacy over time.17 Lack 
of primary response or loss of effectiveness over time is a 
common reason for biologic switching.27 Previous studies 
have also shown that switching biologics may be effective 
if the initial biologic fails28,29; however, switching biologics 
may lead to increased health care utilization. Adherence to 
and persistence with biologic therapy in patients with AS is 
vital to achieve optimal outcomes of pain relief, improved 
physical function, and minimal joint damage.30 Therefore, 
appropriate selection of medications is important for opti-
mizing patient outcomes and minimizing costs.

Because of the array of biologic treatment options, it is 
important to assess the cost of switching or discontinuing 
biologics among patients with AS. Previous retrospective 
studies have predominantly focused on treatment patterns 
and costs of TNFis.31,32 Therefore, there is a need for more 
studies evaluating the real-world health care costs and 
utilization associated with newer biologic treatments for 

RESULTS: A total of 791 patients with AS who were newly initiating 
 a biologic were categorized as switchers (15.4%), nonswitchers 
(53.1%), and discontinuers (31.5%). Switchers and discontinuers had 
higher all-cause health care utilization than nonswitchers during the 
1-year follow-up period. Switchers had higher mean total health care 
costs than nonswitchers ($71,280 vs. $66,573) due to increased medi-
cal ($13,897 vs. $12,043) and pharmacy costs ($57,384 vs. $54,530). 
Discontinuers had the lowest total health care costs ($41,179) but had 
the highest medical costs ($19,079). Adjusted analyses for covariates 
confirmed similar trends as the unadjusted analysis, where discon-
tinuers had significantly lower total health care and pharmacy costs 
but had higher medical costs (with increased emergency department 
and outpatient visits) than nonswitchers (all P < 0.001). Switchers 
had increased outpatient visits and costs versus nonswitchers in 
the adjusted analysis (P < 0.001); small sample sizes in the switcher 
group may have limited the ability to detect significant trends in the 
adjusted analysis. 

CONCLUSIONS: Biologic switching resulted in higher total health care 
costs than remaining on the same biologic in patients with AS. These 
findings highlight the clinical and economic impact of discontinuing 
or switching biologic therapies in patients with AS, which may inform 
treatment and/or formulary decision making.
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and Accountability Act (HIPAA) and federal guidance on 
Public Welfare and the Protection of Human Subjects.

STUDY VARIABLES
Patients were categorized into 3 mutually exclusive groups 
based on their biologic treatment pattern groups during the 
1-year follow-up period.
•	 Nonswitchers: Patients who remained on the index bio-

logic with no gaps in treatment (> 120 days) and no other 
claims for biologic therapies during the 1-year follow-up 
period 

•	 Switchers: Patients who had a prescription claim for a 
different biologic therapy (adalimumab, certolizumab 
pegol, etanercept, golimumab, secukinumab) than the 
index biologic and who switched therapies before per-
missible treatment gaps (> 120 days) were reached during 
the 1-year follow-up period 

•	 Discontinuers: Patients who had prescription claim gaps 
(time from exhaustion of previous days supply) during 
the 1-year follow-up period (gap > 120 days) 

Patient demographics (age, sex, employment status, 
insurance plan type, and geographic location) were assessed 
at the index date; all-cause health care resource utiliza-
tion (hospitalizations, ED visits, and outpatient visits) and 
all-cause health care costs (including medical [inpatient, 
outpatient, and ED costs] and pharmacy costs) were mea-
sured both during the 1-year baseline period and the 1-year 
follow-up period. All-cause health care resource utilization 
and health care costs were calculated per patient per year; 
health care costs were inflated to year 2017 costs. 

DATA ANALYSIS 
Descriptive statistics were tabulated for patient character-
istics and outcome variables (health care resource utiliza-
tion and costs) comparing nonswitchers versus switchers 
and nonswitchers versus discontinuers. Continuous vari-
ables were summarized as means and standard deviations, 
while categorical variables were presented as counts and 
percentages, with missing data considered a separate cate-
gory. Comparisons between treatment pattern groups were 
made using χ2 tests for categorical variables and Wilcoxon 
rank-sum tests or unequal variance 2-sample t-tests for 
continuous variables. 

Multivariable models were fitted to compare all-cause 
health care resource utilization and costs between switchers 
versus nonswitchers and discontinuers versus nonswitch-
ers using a negative binomial distribution with log link 
function for all outcomes. Adjusted health care utilization 
and costs were estimated for nonswitchers, switchers, and 

AS. This study aimed to compare health care utilization 
and costs of switching and discontinuing biologics versus 
remaining on index biologic during 1 year of follow-up 
among patients with AS.

Methods
STUDY DESIGN AND PATIENT POPULATION 
A retrospective, observational cohort study was conducted 
using the Truven Analytics MarketScan Commercial Claims 
and Encounters Database (CCAE) and the Medicare Supple-
mental and Coordination of Benefits Database (MDCR) from 
January 1, 2015, to December 31, 2017. The Truven Analytics 
MarketScan data source is widely used for analyzing epi-
demiologic and economic outcomes in the U.S. health care 
system. CCAE contains administrative claims data from 
a privately insured population, while the MDCR contains  
administrative claims data from retirees with Medicare 
supplemental insurance paid by employers, employer-paid 
portion, services provided under Medicare-covered pay-
ment, and any out-of-pocket expenses. The CCAE and 
MDCR include fully adjudicated deidentified medical claims, 
outpatient prescription drug claims, and person-level en-
rollment data that are linked with unique patient identifiers. 
Demographic variables (age, gender, employment status, 
insurance plan type, and geographic location) and detailed 
health care costs and utilization for health care services 
performed in both inpatient and outpatient settings are 
captured.

Patients aged ≥ 18 years with ≥ 1 pharmacy claim for a 
subcutaneously administered biologic that was approved 
by the U.S. Food and Drug Administration for AS by 2017 
(adalimumab, etanercept, certolizumab pegol, golimumab, 
and secukinumab) from January 1, 2016, to December 31, 
2016 (identification period), were identified in the Truven 
Health Analytics MarketScan Commercial and Medicare 
Supplemental Databases. Eligible patients at the time of bio-
logic initiation (index date) were continuously enrolled, had 
medical and pharmacy claims for ≥ 1 year before (baseline 
period) and ≥ 1 year after the index date (follow-up period), 
and had ≥ 1 AS diagnosis (International Classification of 
Diseases, Ninth Revision, Clinical Modification [ICD-9-CM] 
720.0 and Tenth Revision [ICD-10-CM] M45.x) during the 
baseline period. Patients who had > 1 different biologic of 
interest at the index date were excluded. The treatment 
washout period of 1 year allowed for a reduction in bias 
introduced by prevalent biologic use.

Use of the above study databases for health services 
research complies with the Health Insurance Portability 
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and December 31, 2016 (Figure 1). After 
inclusion and exclusion criteria were 
applied, the final study cohort consist-
ed of 791 patients with AS who initiat-
ed a biologic; 15.4% were categorized 
as switchers, 53.1% as nonswitchers, 
and 31.5% as discontinuers. Overall, 
404 patients (51.1%) initiated adalim-
umab, 63 (8.0%) initiated certolizumab 
pegol, 211 (26.7%) initiated etanercept, 
44 (5.6%) initiated golimumab, and 69 
(8.7%) initiated secukinumab.

Patient demographics were mostly 
similar across treatment groups 
regarding age and employment sta-
tus. Overall, the mean (SD) age was 
46.5 (12.4) years, 51.2% were female, 
and most were from the southern 
region of the United States (44.2%) 
(Table  1). The proportion of women 
among switchers was higher than 
that in nonswitchers (63.1% vs. 46.4%; 
P < 0.05). 

BASELINE ALL-CAUSE HEALTH 
CARE RESOURCE UTILIZATION 
AND COSTS
Across all treatment groups, the mean 
(SD) number of patient visits per year 
was 0.13 (0.42) for hospitalizations, 0.51 
(1.19) for ED visits, and 31.31 (22.69) for 
outpatient visits (Table 2). Switchers 
had a significantly higher mean (SD) 
number of outpatient visits per patient 
per year than nonswitchers (36.35 
[23.44] vs. 29.29 [21.70]; P < 0.001). Both 
switchers and discontinuers had sig-
nificantly higher mean (SD) number 
of ED visits per patient per year com-
pared with nonswitchers (0.54 [0.93] 
and 0.63 [1.33] vs. 0.43 [1.17]; P = 0.031 
and P = 0.026, respectively).

At baseline, the overall mean (SD) 
total all-cause health care cost across 
all treatment pattern groups was 
$25,679 ($35,255), and medical and 
pharmacy costs were significantly 
different between switchers and 
nonswitchers (Table 2). Switchers 

Results
STUDY POPULATION AND PATIENT 
DEMOGRAPHICS 
This study included 87,748 patients 
with ≥ 1 claim for adalimumab, certoli-
zumab pegol, etanercept, golimumab, 
or secukinumab during the identifica-
tion period between January  1, 2016, 

discontinuers based on the models. All 
models were adjusted to control for 
baseline covariates, including age, sex, 
full-time work status (yes or no), and 
baseline Charlson Comorbidity Index 
(Deyo’s modification). All analyses 
were done using SAS software version 
9.4 (SAS Institute, Cary, NC) in the 
EVICO platform.

aDashed lines represent exclusion criteria. 
AS = ankylosing spondylitis; FDA = U.S. Food and Drug Administration.

All patients with ≥ 1 claim for an FDA-approved subcutaneous 
biologic for AS during the identification period

N = 87,748

Patients who had > 1 different biologic 
of interest at the index date

n = 1

Patients who had ≥ 1 prescription claim 
for the index biologic therapy during the 

baseline period
n = 2,349

Patients who had only 1 biologic of interest at the index date
n = 87,747

Patients who had ≥ 1 claim for a non-rule-out AS diagnosis 
during the 1-year baseline period

n = 5,233

Patients who had continuous medical and pharmacy claims 
during the 1-year baseline period and 1-year follow-up period

n = 3,150

Patient who had no prescription claim for the index biologic 
therapy during the baseline period

n = 801

Patients aged ≥ 18 years at the index date
n = 791

Nonswitchers
n = 420

Switchers
n = 122

Discontinuers
n = 249

FIGURE 1 Patient Selection and Attritiona
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[28.39] vs. 25.38 [19.76]; P = 0.001) vis-
its per patient per year compared with 
nonswitchers; however, differences 
in the frequencies of hospitalizations 
were not statistically significant.

In the 1-year follow-up period, 
switchers had a higher all-cause total 
health care cost compared with non-
switchers, while discontinuers had a 
lower all-cause total health care cost 
(Table 3). Switchers had a statistically 
significantly higher mean (SD) total 
all-cause health care cost compared 
with nonswitchers ($71,280 [$25,139] 
vs. $66,573 [$30,803]; P = 0.002), which 
was contributed to by increased medi-
cal costs ($13,897 [$15,545] vs. $12,043 
[$22,405]; P < 0.001). The mean total 
all-cause health care cost for discon-
tinuers ($41,179 [$35,610]; P < 0.001 vs. 
nonswitchers) was significantly much 
lower than that for the other treat-
ment pattern groups due to reduced 
pharmacy costs ($22,100 [$17,093]; 
P < 0.001 vs. nonswitchers). However, 
discontinuers had the highest medical 
costs ($19,079) among all 3 treatment 
pattern groups.

ADJUSTED ALL-CAUSE HEALTH 
CARE RESOURCE UTILIZATION 
AND COSTS DURING THE 1-YEAR 
FOLLOW-UP PERIOD
Multivariable modeling adjusted for 
covariates (age, sex, full-time employ-
ment status, and Charlson Comor-
bidity Index) further demonstrated 
higher health care utilization for 
switchers and discontinuers com-
pared with nonswitchers (Table 4). 
Compared with nonswitchers, outpa-
tient visits were more frequent among 
switchers (adjusted ratio = 1.30 [95%  
CI = 1.13-1.49]; P < 0.001) and discon-
tinuers (1.23 [1.10-1.37]; P < 0.001). Dis-
continuers also had more frequent ED 
visits than nonswitchers (adjusted ra-
tio = 2.02 [95% CI = 1.47-2.78]; P < 0.001).

Adjusted analyses of health care 
costs showed similar trends as 
the unadjusted analysis (Table 4). 

UNADJUSTED ALL-CAUSE HEALTH 
CARE RESOURCE UTILIZATION 
AND COSTS DURING THE 1-YEAR 
FOLLOW-UP PERIOD
In the 1-year follow-up period, dis-
continuers and switchers had higher  
all-cause health care utilization than 
nonswitchers (Table 3). Switchers had 
a statistically significantly higher mean 
(SD) number of ED (0.43 [0.88] vs. 0.41 
[1.05]; P = 0.027) and outpatient (34.52 
[22.25] vs. 25.38 [19.76]; P < 0.001) vis-
its per patient per year compared with 
nonswitchers. Discontinuers had a 
statistically significantly higher mean 
(SD) number of ED (0.89 [1.78] vs. 0.41 
[1.05]; P < 0.001) and outpatient (32.76 

had significantly higher mean (SD) 
all-cause total health care costs 
than nonswitchers ($35,968 [$47,220] 
vs. $23,893 [$34,503]; P < 0.0001). 
Switchers also had significantly higher 
medical costs ($25,359 [$44,998] vs. 
$16,886 [$29,281]; P = 0.001), mainly 
due to higher outpatient costs 
($16,800 [$24,529] vs. $12,464 [$21,313]; 
P < 0.001), as well as higher pharmacy 
costs ($10,609 [$17,863] vs. $7,006 
[$13,729]; P < 0.001). The medical and 
pharmacy costs of discontinuers were 
comparable to those of nonswitchers 
($17,622 [$24,957] and $6,029 [11,433], 
respectively).

Characteristic
Overall 
N = 791

Nonswitchers 
n = 420

Switchers 
n = 122

Discontinuers 
n = 249

Age, mean (SD), years 	 46.5	 (12.4) 	 46.4	 (12.3) 	 48.7	 (11.8) 	 45.5	 (12.7)

Female, n (%) 	 405	 (51.2) 	 195	 (46.4) 	 77	 (63.1)a 	 133	 (53.4)

Insurance plan type, n (%)

Fee for service 	 710	 (89.8) 	 385	 (91.7) 	 100	 (82.0)a 	 225	 (90.4)

HMO and POS capitation 	 72	 (9.1) 	 33	 (7.9) 	 17	 (13.9)a 	 22	 (8.8)

Unknown 	 9	 (1.1) 	 2	 (0.5) 	 5	 (4.1)a 	 2	 (0.8)

U.S. region, n (%)

South 	 350	 (44.2) 	 184	 (43.8) 	 66	 (54.1)a 	 100	 (40.2)

North central 	 141	 (17.8) 	 89	 (21.2) 	 13	 (10.7)a 	 39	 (15.7)

Northeast 	 135	 (17.1) 	 67	 (16.0) 	 14	 (11.5)a 	 54	 (21.7)

West 	 163	 (20.6) 	 79	 (18.8) 	 29	 (23.8)a 	 55	 (22.1)

Unknown 	 2	 (0.3) 	 1	 (0.2) 0a 	 1	 (0.4)

Employment status, n (%)

Active full time 	 553	 (69.9) 	 305	 (72.6) 	 79	 (64.8) 	 169	 (67.9)

Active part time or seasonal 	 10	 (1.3) 	 5	 (1.2) 	 1	 (0.8) 	 4	 (1.6)

Early retiree 	 40	 (5.1) 	 14	 (3.3) 	 9	 (7.4) 	 17	 (6.8)

Medicare-eligible retiree 	 30	 (3.8) 	 16	 (3.8) 	 2	 (1.6) 	 12	 (4.8)

Retiree (status unknown) 0 0 0 0

COBRA continuee 	 1	 (0.1) 	 1	 (0.2) 0 0

Long-term disability 	 6	 (0.8) 	 2	 (0.5) 	 1	 (0.8) 	 3	 (1.2)

Surviving spouse/dependent 	 4	 (0.5) 	 1	 (0.2) 	 1	 (0.8) 	 2	 (0.8)

Other/unknown 	 147	 (18.6) 	 76	 (18.1) 	 29	 (23.8) 	 42	 (16.9)
aP < 0.05 vs. nonswitchers.
HMO = health maintenance organization; POS =point of service.

TABLE 1 Baseline Patient Demographics Assessed at the Index Date
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arthritis, and AS.31 Notably, approximately two thirds of dis-
continuers or switchers in our study were women compared 
with < 50% of nonswitchers. This female predominance was 
also previously reported among TNFi discontinuers, which 
may be a sign of lower response or higher rate of adverse 
events with all biologic treatments in women than in men.33,34

During the 1-year follow-up period, all-cause health care 
utilization and cost subcategories demonstrated similar 
trends regarding switching or discontinuing treatment 
pattern groups. Patients who switched or discontinued 
biologics had higher health care resource utilization and 
medical costs than those who remained on their index 
biologic. Different trends were observed with switchers 
and discontinuers with regard to total health care costs. 
Patients who switched biologics had the highest total health 
care costs, driven by an increase in pharmacy and medical 
costs. The mean health care cost for discontinuers was the 
lowest among the treatment groups due to low pharmacy 
costs from early discontinuation of therapy. However, dis-
continuers had the highest mean medical costs, indicating 
that these patients may still have unstable disease states. 
Furthermore, discontinuing biologics results in medication 
wastage from a payer perspective, as initiating a costly drug 
and not completing treatment causes an excess in medica-
tion and imposes an unnecessary economic burden. 

Adjusted all-cause health care utilization and costs 
during the 1-year follow-up period demonstrated similar 
trends as the unadjusted analysis. Of note, only increases 
in outpatient costs and outpatient visits were significantly 

Compared with nonswitchers, switchers had significantly 
higher outpatient costs (least square means = $11,146 [95% 
CI = $9,102-$13,649] vs. $7,859 [$7,043-$8,769]; ratio = 1.42 
[1.13-1.79]; P = 0.003). Similar to the unadjusted analysis, 
discontinuers had significantly lower total all-cause health 
care costs than nonswitchers (least square means = $39,887 
[95% CI = $37,549-$42,371] vs. $66,418 [$63,411-$69,568]; 
ratio = 0.60 [0.56-0.65]; P < 0.001), which was driven by 
significantly lower pharmacy costs. However, discontinuers 
still had significantly higher medical costs than nonswitch-
ers (least square means = $18,027 [95% CI = $15,495-$20,973] 
vs. $10,677 [$9,512-$11,985]; ratio = 1.69 [1.39-2.05]; P < 0.001), 
despite controlling for covariates that may contribute to 
worse clinical state, such as age and comorbidities. 

Discussion
In this retrospective analysis of a U.S. administrative claims 
database, patients with AS who switched or discontinued 
biologics were found to have endured a greater economic 
burden than patients who remained on their index biolog-
ic. Overall, 53.1% of patients remained on their index bio-
logic, 15.4% switched their biologic, and 31.5% discontinued 
their biologic therapy within the 1-year follow-up period. 
The proportion of switching patterns was similar to what 
was observed in a previously published retrospective claims 
analysis using the U.S. Humana database, which was used to 
evaluate biologic switching patterns across rheumatic indi-
cations, including rheumatoid arthritis, psoriasis, psoriatic 

Characteristic
Overall 
N = 791

Nonswitchers 
n = 420

Switchers 
n = 122

Discontinuers 
n = 249

Total all-cause health care resource utilization per patient per year, mean (SD), n

Hospitalizations 	 0.13	 (0.42) 	 0.11	 (0.37) 	 0.16	 (0.49) 	 0.14	 (0.47)

ED visits 	 0.51	 (1.19) 	 0.43	 (1.17) 	 0.54	 (0.93)a 	 0.63	 (1.33)a

Outpatient visits 	 31.31	 (22.69) 	 29.29	 (21.70) 	 36.35	 (23.44)a 	 32.24	 (23.57)

Total all-cause health care costs, mean (SD), $b 	 25,679	 (35,255) 	 23,893	 (34,503) 	 35,968	 (47,220)a 	 23,651	 (28,259)

Pharmacy costs 	 7,254	 (13,861) 	 7,006	 (13,729) 	 10,609	 (17,863)a 	 6,029	 (11,433)

Medical costsc 	 18,425	 (31,133) 	 16,886	 (29,281) 	 25,359	 (44,998)a 	 17,622	 (24,957)

ED costs 	 1,122	 (3,891) 	 1,097	 (4,301) 	 982	 (2,262)a 	 1,232	 (3,803)a

Inpatient costs 	 3,936	 (17,388) 	 3,325	 (13,008) 	 7,577	 (33,373) 	 3,183	 (11,227)

Outpatient costs 	 13,367	 (21,226) 	 12,464	 (21,313) 	 16,800	 (24,529)a 	 13,207	 (19,156)
aP < 0.05 vs. nonswitchers.
bTotal health care costs include medical and outpatient pharmacy costs.
cMedical costs include ED, inpatient, and outpatient costs.
ED = emergency department.

TABLE 2 Health Care Resource Utilization and Costs Assessed During the 1-Year Baseline Period
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important for payers to make informed 
formulary decisions. From a policy 
perspective, this study informs health 
care administrators on the costs of 
switching and/or discontinuing thera-
pies, allowing them to better weigh 
the option of incurring costs of forc-
ing patients and physicians to switch 
therapies or potentially saving costs 
by remaining on the current therapy. 
Furthermore, these findings provide 
physicians with essential information 
on the financial burden of switching, 
suggesting proper treatment decisions 
and appropriate treatment selection as 
a means to alleviate both the clinical 
and economic burdens of AS. 

Given that patients’ reasons for 
switching among TNFis were primar-
ily due to a lack of efficacy or adverse 
events,35-37 more than 40% of patients 
with AS treated with TNFis may ini-
tiate add-on therapy with NSAIDs, 
opioids, corticosteroids, conventional 
synthetic disease-modifying anti-
rheumatic drugs, antidepressants, 
anxiolytics, sleeping aids, and topical 
analgesics.30 This results in an increase 
in medication burden and treatment 
costs; thus, shared decision making 
between physicians and patients is 
important to optimize treatment and 
outcomes. Future studies exploring 
reasons for switching or discontinuing 
are warranted, as these may provide a 
better perspective on selecting more 
durable treatments.

LIMITATIONS
Despite having several strengths, due 
to its nature, this study has a few limi-
tations. There is potential for misclas-
sification of clinical characteristics or 
events, as all data were dependent on 
claims information. The validity of the 
analysis related to switching is only 
sensitive to the accuracy of the data 
recorded from the claims database. 
The measurement error around claims 
for expensive medication is likely low; 
however, uncertainty around the cost 

Activity Index and Health Assessment 
Questionnaire scores, respectively.

In our study, at baseline, switchers 
had significantly higher health care 
resource utilization and medical costs 
compared with nonswitchers, which 
may suggest that these patients had 
more complicated disease conditions 
at baseline. A previous study using 
a claims database in China reported 
that patients with AS receiving biolog-
ics have the highest direct medical 
costs compared with those on other 
conventional therapies.32 To account 
for potential confounding of baseline 
health status, we adjusted for base-
line covariates that may represent a 
patient’s need for health care services 
as a proxy for health status or predic-
tors of future health care utilization 
(e.g., age, sex, and comorbidities).

Few studies in the United States 
have reported on health care utilization 
and costs of switching or discontinu-
ing biologics among patients with AS; 
therefore, this study provides valuable 
insight into the financial implications 
of switching treatments, which is 

different in switchers versus non-
switchers in the adjusted analysis. 
Small sample sizes in the switchers 
group may have precluded the ability 
to detect significant trends across 
other health care utilization and costs 
outcomes in the adjusted analysis. 
However, adjusting for covariates that 
may have contributed to a worse clini-
cal state (e.g., age and comorbidities) 
revealed that discontinuers did have 
higher medical costs than nonswitch-
ers due to higher outpatient costs 
from early discontinuation, further 
supporting that these patients may 
still have active disease. 

Although the reasons for discon-
tinuation or switch were not evaluated 
in this study, prior studies in patients 
who discontinued or switched bio-
logics found that the most common 
reasons were adverse events, lack 
of treatment effect, or disease pro-
gression.35-38 Of note, higher disease 
activity is a predictor of discontinua-
tion35 or switch,39 as shown by higher 
Bath Ankylosing Spondylitis Disease 

Unadjusted All-Cause Outcomes
Nonswitchers 

n = 420
Switchers 

n = 122
Discontinuers 

n = 249

Health care utilization, per patient per year, mean (SD), n

Hospitalizations 	 0.10	 (0.37) 	 0.07	 (0.25) 	 0.15	 (0.46)

ED visits 	 0.41	 (1.05) 	 0.43	 (0.88)a 	 0.89	 (1.78)a

Outpatient visits 	 25.38	 (19.76) 	 34.52	 (22.25)a 	 32.76	 (28.39)a

Total health care costs, mean (SD), $b 	 66,573	 (30,803) 	 71,280	 (25,139)a 	 41,179	 (35,610)a

Pharmacy costs 	 54,530	 (24,210) 	 57,384	 (19,911) 	 22,100	 (17,093)a

Medical costsc 	 12,043	(22,405) 	 13,897	(15,545)a 	 19,079	 (30,653)a

ED costs 	 873	 (3,914) 	 983	 (2,635)a 	 1,692	 (4,714)a

Inpatient costs 	 2,541	(11,634) 	 1,361	 (6,107) 	 3,986	 (21,636)

Outpatient costs 	 8,629	 (15,182) 	 11,552	 (12,269)a 	 13,400	 (17,766)a

aP < 0.05 vs. nonswitchers.
bTotal health care costs include medical and outpatient pharmacy costs.
cMedical costs include ED, inpatient, and outpatient costs.
ED = emergency department.

Unadjusted Health Care Resource Utilization and Costs 
During 1-Year Follow-up 

TABLE 3
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Conclusions
This analysis of U.S. administrative claims data suggests that 
patients with AS who switch or discontinue biologics within 
the first year of initiating their biologic have higher health 
care utilization and higher medical costs than those who 
remain on their index biologic. For payers, biologic discon-
tinuation may impose economic burden due to medication 
wastage. These findings reflect current real-world treat-
ment patterns and emphasize the clinical and economic  
impact of discontinuing or switching biologic therapies in 
patients with AS. 

This analysis may encourage payers to weigh the 
additional costs associated with switching therapies or 
potential savings associated with remaining on current 
therapies during formulary decision making. Moreover, 
these results suggest a need to identify and appropriately 
select treatments with sustained safety and efficacy to 
lessen the clinical and economic burden of discontinuing or 
switching biologic therapies.

of switching may remain. For the medical claims, the data 
on drugs administered by a medical procedure do not con-
tain information on the number of days of supply. As the 
data are limited to those patients who have commercial 
and Medicare supplemental insurance, the current findings 
may not be generalizable to the general population; fur-
thermore, costs may have been underestimated for patients 
who received supplemental health care or those who did 
not have insurance coverage and were not included in the 
claims database. 

Based on the definition of a permissible treatment gap of 
> 120 days, patients may be misclassified as discontinuers, 
and this may bias differences in cost estimates toward null. 
Our study did not capture data for patients who restarted 
therapy or their reasons for switch or discontinuation. 
Additional long-term analyses of real-world data, as well as 
analyses linking claims to electronic medical records data, 
are warranted to corroborate these findings, with the goal 
of identifying treatments with sustained safety and efficacy 
to alleviate the clinical and economic burden of switching 
or discontinuing biologic therapies.

Adjusted All-Cause 
Outcomesb

Nonswitchers 
n = 420

Switchers 
n = 122

Discontinuers 
n = 249

Switchers vs.  
nonswitchers

Discontinuers vs. 
nonswitchers

LSM (95% CI) Ratio (95% CI)

Health care resource utilization

Hospitalizations 	 0.08	 (0.06-0.12) 	 0.06	 (0.03-0.12) 	 0.13	 (0.09-0.19) 	 0.68	 (0.30-1.55) 	 1.55	 (0.93-2.59)

ED visits 	 0.39	 (0.32-0.49) 	 0.43	 (0.29-0.63) 	 0.79	 (0.62-1.01) 	 1.09	 (0.70-1.70) 	 2.02	 (1.47-2.78)c

Outpatient visits 	 24.88	 (23.29-26.58) 	 32.27	 (28.58-36.43) 	 30.62	 (28.12-33.34) 	 1.30	 (1.13-1.49)c 	 1.23	 (1.10-1.37)c

Health care costs, $

Total health care costs 	 66,418	 (63,411-69,568) 	 70,878	 (65,025-77,527) 	 39,887	 (37,549-42,371) 	 1.07	 (0.97-1.18) 	 0.60	 (0.56-0.65)c

Pharmacy costs 	 54,626	 (51,615-57,812) 	 57,383	 (51,633-63,772) 	 21,856	 (20,300-23,530) 	 1.05	 (0.93-1.18) 	 0.40	 (0.36-0.44)c

Medical costsd 	 10,677	 (9,512-11,985) 	 13,317	 (10,756-16,486) 	 18,027	 (15,495-20,973) 	 1.25	 (0.98-1.59) 	 1.69	 (1.39-2.05)c

ED costs 	 843	 (503-1,413) 	 981	 (382-2,521) 	 1,562	 (786-3,103) 	 1.16	 (0.40-3.40) 	 1.85	 (0.77-4.47)

Inpatient costs 	 1,838	 (595-5,678) 	 1,171	 (146-9,368) 	 3,210	 (748-13,774) 	 0.64	 (0.06-7.09) 	 1.75	 (0.26-11.53)

Outpatient costs 	 7,859	 (7,043-8,769) 	 11,146	 (9,102-13,649) 	 12,961	 (11,224-14,967) 	 1.42	 (1.13-1.79)c 	 1.65	 (1.37-1.98)c

aCovariates included age, sex, full-time employment (yes or no), and baseline Charlson Comorbidity Index. 
bAll outcomes were derived from a negative binomial distribution with log link functions for models.
cP < 0.05 vs. nonswitchers.
dMedical costs include ED, inpatient, and outpatient costs.
ED = emergency department; LSM = least squares mean.

TABLE 4 Adjusted Health Care Resource Utilization and Costs During 1-Year Follow-upa
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