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Purpose: To compare the rate of biologic initiation after commencing treatment with apremilast (APR) vs methotrexate (MTX), in
systemic-naïve patients with psoriatic arthritis (PsA).
Patients and Methods: Systemic-naïve patients with PsA who started treatment with either APR or MTX between 01/01/2015 and
12/31/2018 were analyzed using claims data from the IBM® MarketScan® Commercial and Medicare Supplemental databases (2014–
2019). PsA patients were identified via diagnosis codes; the first prescription date for APR or MTX was the index date. Patient
demographics, clinical characteristics, healthcare utilization during the year pre-index (baseline) and the year post-index (follow-up),
and median time to biologic initiation were reported descriptively. The rates and risk of biologic initiation during follow-up were
compared between APR and MTX users by logistic and Cox regressions, respectively. Models were adjusted for demographics,
clinical and utilization measures during the baseline period.
Results: A total of 2116 patients with PsA newly treated with APR (n = 534) or MTX (n = 1582) were identified. Mean age was
similar (50.5 vs 50.4; P = 0.938), and proportion of females was higher for APR vs MTX users (59.4% vs 54.0%; P = 0.031). Mean
time to biologic initiation among patients who initiated during follow-up was 194.1 vs 138.7 days between APR vs MTX users (P <
0.001). After adjusting for confounders, the likelihood of biologic initiation was 58% lower (OR, 0.42 [95% CI, 0.32–0.54]; P < 0.001)
with APR, with a significantly lower predicted rate of biologic initiation among APR users when compared to MTX users during
follow-up (20.0% [95% CI, 16.6–23.9%] vs 37.5% [95% CI, 35.0–40.1%]). Additionally, APR users had a lower risk of biologic
initiation than MTX users (HR, 0.46 [95% CI, 0.37–0.57]; P < 0.001) during the 1-year follow-up.
Conclusion: Systemic-naïve patients with PsA have a lower rate of, and longer time to, biologic initiation over one-year following
APR initiation, compared to those initiating MTX.
Keywords: psoriatic arthritis, oral small molecules, biologics, systemic treatment initiation, administrative claims analysis

Introduction
Psoriatic arthritis (PsA) is a systemic inflammatory musculoskeletal disease that can lead to permanent joint damage and
disability. Prior studies have shown PsA affects approximately 1–2 per 1000 persons, with annual incidence rates
estimated to be six per 100,000 persons-per-year in the general population.1–6 Due to its systemic impact and the burden
of comorbidities, the choice of the therapy reflects a global evaluation of the concomitant pathological conditions.7–9

Choosing an effective therapy to manage PsA is complex due to differences in patient profiles (ie, disease severity,
presence of psoriasis [PsO], contraindications of comorbidities), varied routes of administration, insurance coverage,
cost, and side effect profiles of the different therapies.10–12 PsA is a lifelong disease requiring continued treatment, and
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for many patients, a sequence of consecutive pharmacological agents as indicated by disease progression or treatment
failure.

Systemic treatments available for PsA include oral small molecule (OSM) therapies and biologics.13 Nonsteroidal
anti-inflammatory drugs (NSAIDs) and glucocorticoids are used as symptomatic therapies. Guidelines from the European
League Against Rheumatism (EULAR)14 and from the Group for Research and Assessment of Psoriasis and Psoriatic
Arthritis (GRAPPA)15 recommend OSMs, particularly methotrexate (MTX) as first-line therapy and endorse apremilast
(APR) for mild disease after failure of initial therapy. While in the US APR is approved as first-line treatment, the 2018
American College of Rheumatology (ACR)/National Psoriasis Foundation treatment guidelines recommend that treat-
ment-naïve patients with active PsA use biologics over OSMs. However, the level of evidence supporting this
recommendation is low.6 Biologic therapies can be effective, but require laboratory monitoring, have less convenient
routes of administration, and tend to be more expensive.16 Physicians and patients considering these factors may prefer to
start treatment with OSM therapy and postpone the use of biologics as long as clinically possible. Real-life treatment
pattern studies document that the majority of treatment-naïve patients initiate OSM therapies.17,18

Evidence comparing APR with MTX - two commonly used OSMs (note, however, that MTX can be dosed
subcutaneously) - in treatment of PsA is limited.19 While a prior indirect comparison did not find a statistically significant
difference in efficacy, its point estimate favored APR when compared with MTX.19,20 The objective of this study was to
assess time to biologic initiation after APR versus MTX treatment in a real-world setting among patients with PsA.
Particularly, it aimed to compare biologic initiation rates, time to biologic initiation, and index medication adherence and
discontinuation between PsA patients who were newly initiating APR or MTX and had not previously been treated with
OSMs or biologics.

Materials and Methods
This study was a retrospective cohort study using the six most recent years (2014–2019) of administrative claims
data from the IBM® MarketScan® Commercial and Medicare Supplemental databases to examine biologic
initiation rates in patients with PsA who newly initiated APR and MTX. The MarketScan® data comprise health
services for over 37.9 million patients through privately insured fee-for-service, point-of-service, or capitated
health plans. This database contains enrollment information and administrative claims data with healthcare
utilization information (eg, inpatient and outpatient services, prescription drug claims). Diagnosis and procedure
codes are validated. This study used deidentified patient records and did not involve the collection, use, or
transmittal of individually identifiable data, therefore, Institutional Review Board approval to conduct this study
was not necessary.

Patients diagnosed with PsA were identified based on the presence of 1) at least two medical claims with an International
Classification of Diseases, Ninth or Tenth Revision, Clinical Modification (ICD-9/10-CM) diagnosis code for PsA (ICD-9-CM:
696.0x; ICD-10-CM: L40.50, L40.51, L40.52, L40.53, L40.54, L40.59) with at least one diagnosis by a rheumatologist or, 2) the
combination of at least one diagnosis for PsA recorded by a rheumatologist and at least one diagnosis for PsO recorded by a
dermatologist during the entire study period (01/01/2014 to 12/31/2019).21 Patients were included if they initiated APR or MTX
during the identification (ID) period (01/01/2015 to 12/31/2018). The date of the first claim for APR orMTXduring the ID period
was assigned as the index date. Patients were required to be at least 18 years of age on the index date, have continuous enrollment
for at least one year prior to (baseline period) and one year after (follow-up period) the index date, and have at least one of the
diagnosis claims for PsA in the baseline period or on the index date. Patients were excluded if they had claims for any systemic
treatment agents for PsA in the baseline period, biologic-indicated autoimmune conditions (eg, ulcerative colitis, Crohn’s disease,
rheumatoid arthritis and other inflammatory polyarthropathies, ankylosing spondylitis, juvenile idiopathic arthritis), or cancer
(malignant neoplasms excluding non-melanoma skin cancer)22 in the baseline and follow-up periods, or had multiple systemic
medications administered on the index date. A subset of patients with two years of follow-up was also identified for a subgroup
analysis.

Analyses were based on intention-to-treat, with individuals analyzed as part of their index treatment group regardless of
subsequent changes in therapy. Demographic characteristics, prescriber specialty (defined as the specialty on the medical claim
closest in time to the index date), and comorbidities, including the Charlson Comorbidity Index, as well as healthcare utilization
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and costs were measured in the baseline period.23–25 The primary outcomes were biologic initiation rate and time to biologic
initiation during the one-year follow-up period in the main analysis, and for two years follow-up period in the subgroup analysis.
Biologic initiation was defined as having a claim for a biologic therapy during the follow-up period, regardless of if it was in
addition to (add-on) or instead of (switch from) the index therapy. The secondary outcomes were treatment patterns. Particularly,
index therapy adherence was measured as the proportion of days covered (PDC) during the follow-up period, defined as the
number of days with index therapy available divided by the length of the follow-up period. Index treatment discontinuation was
also reported for the follow-up period, defined as ≥60-day gap in index therapy days’ supply. Restart of the index therapywas also
measured (defined as re-initiating the index treatment following discontinuation of the same treatment). Descriptive statistics
includingmeans, standard deviations (SD), and relative frequencies and percentageswere reported for continuous and categorical
data.

In addition to descriptive analyses, modeling was performed to control for differences in observed characteristics of the two
cohorts that may confound the findings. Logistic regression models were conducted to estimate the likelihood of biologic
initiation during the one-year follow-up period. Cox regression models were used to evaluate the risk of biologic initiation at any
point in time. All models were adjusted for the following: age group, gender, region, prescriber specialty, comorbid PsO,
Charlson Comorbidity Index, index year, comorbid non-alcoholic fatty liver disease, presence of serious infection, pain
medication and glucocorticoid utilization, X-ray and MRI utilization (separately), baseline healthcare utilization (in both
inpatient and outpatient settings) and baseline healthcare costs (per $1000). Odds Ratio (OR) and 95% confidence intervals
(CI), as well as adjusted rates and 95% CI, were reported for the logistic regression model, while hazard ratio (HR) and 95% CI
were reported for the Cox regression model. In a subgroup analysis, estimations were replicated for a sub-cohort with two years
of follow-up.

All data transformations and statistical analyses were performed using SAS© version 9.4.

Results
Among the total of 2116 systemic-naïve patients with PsAwho were identified and met the study criteria between 01/01/
2015 and 12/31/2018, 534 initiated APR and 1582 initiated MTX. Table 1 and Supplemental Table 1 provide baseline
characteristics for the study cohort. The mean age of APR initiators was 50.5 years versus 50.4 years for MTX initiators
(P=0.938). The percentage of females among APR initiators was higher (59.4%) than among MTX initiators (54.0%)
(P=0.031). Approximately 90% of each group was commercially insured (P=0.767). The prescriber specialty was
significantly different, with 73.5% of the MTX initiators receiving the index prescription from a rheumatologist
compared to 30.9% of the APR initiators (P<0.001). The APR cohort had a higher mean number of comorbidities
(4.6 vs 4.2, P<0.001), and 71.9% of this group had a concurrent PsO diagnosis compared to 59.4% of the MTX group
(P<0.001). APR users were more likely than MTX users to have non-alcoholic fatty liver disease (4.9% vs 2.3%,
P=0.003) and history of serious infection (3.6% vs 1.4%, P=0.002); the differences between the two groups were not
statistically significant for every other comorbidity of interest (Supplemental Table 2).

APR users were less likely than MTX users to be on pain medications (61.2% vs 66.3%, P=0.034) and glucocorticoids
(35.2% vs 44.2%, P<0.001) at baseline (Supplemental Table 3). The use of diagnostic tests was higher among MTX users than
APR users (72.5% vs 64.0%, P<0.001; Supplemental Table 4). Finally, the mean baseline healthcare costs were higher among
APR users than MTX users ($17,871 vs $10,683, P<0.001; Supplemental Table 4).

Fewer APR users initiated biologic treatment than MTX users throughout the follow-up period (Figure 1). During the first
three months of follow-up, the unadjusted biologic initiation rates in the APR and MTX cohorts were 3.2% versus 14.2%,
respectively, and 8.8% versus 27.0% in the first six months of follow-up, respectively (P<0.001 for both). At the end of the one-
year follow-up, fewer APR patients (19.5%) than MTX patients (38.9%) initiated biologic treatment (P<0.001) (Table 2,
unadjusted result). The number of index medication fills prior to biologic initiation are shown in Supplemental Table 5.

The mean time to biologic initiation among patients who initiated a biologic during the one-year follow-up was 194.1
days in the APR cohort compared to 138.7 days in the MTX cohort (P<0.001) (Table 2). The most commonly used first
biologic treatment was adalimumab for both the APR and MTX groups (Supplemental Tables 6 and 7).

APR users were more compliant to their index therapies. The mean PDC for the index therapy was 0.62 for the APR
cohort and 0.57 for the MTX cohort (P=0.007). The discontinuation rate of the index therapy was 52.1% for APR users
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and 57.6% for MTX users during the one-year follow-up period (P=0.024). Among patients who discontinued their index
therapy, 24.1% of APR users and 14.5% of MTX users restarted after more than 60 days of gap in treatment with the
index therapy within the 1-year follow-up period (P<0.001) (Table 3).

Table 1 Baseline Patient Characteristics, Utilization, and Costs

Apremilast Methotrexate All P value

N 534 1582 2116
% 25.2 74.8 100

Age, years Mean 50.5 50.4 50.4 0.938

(SD) (11.6) (11.3) (11.3)
Female No. 317 854 1171

(%) (59.4) (54.0) (55.3) 0.031

Insurance type 0.767
Commercial No. 480 1429 1909

(%) (89.9) (90.3) (90.2)
Medicare supplemental No. 54 153 207

(%) (10.1) (9.7) (9.8)

Prescriber specialtya <0.001
Dermatologist No. 47 50 97

(%) (8.8) (3.2) (4.6)

Rheumatologist No. 165 1162 1327
(%) (30.9) (73.5) (62.7)

Primary care/PA/NP No. 72 81 153

(%) (13.5) (5.1) (7.2)
Other/Unknown No. 250 289 539

(%) (46.8) (18.3) (25.5)

Charlson comorbidity index Mean 0.7 0.6 0.6 0.024
(SD) (1.3) (1.1) (1.2)

No. of chronic conditions Mean 4.6 4.2 4.3 <0.001

(SD) (2.1) (2.1) (2.1)
PsO No. 384 940 1324

(%) (71.9) (59.4) (62.6) <0.001

Pain medicationsb No. 327 1049 1376
(%) (61.2) (66.3) (65.0) 0.034

NSAIDs No. 252 848 1100

(%) (47.2) (53.6) (52.0) 0.010
Glucocorticoids No. 188 699 887

(%) (35.2) (44.2) (41.9) <0.001

Diagnostic (X-ray or MRI) No. 342 1147 1489
(%) (64.0) (72.5) (70.4) <0.001

X-ray No. 337 1127 1464

(%) (63.1) (71.2) (69.2) <0.001
MRI No. 64 249 313

(%) (12.0) (15.7) (14.8) 0.035

Baseline total healthcare
costs

Mean $17,871 $10,683 $12,497 <0.001
(SD) (39,029.6) (17,674.3) (25,043.0)

[Median] [7197] [5460] [5933]

Notes: aIf specialty on index fill is missing, the specialty noted on the closest medical claim with a psoriatic arthritis diagnosis within ±90 days of
index date was used instead. bInclude opioids, NSAIDs, other analgesics, migraine products, and muscle relaxants.
Abbreviations: SD, standard deviation; PA, physician assistant; NP, nurse practitioner; PsO, psoriasis; NSAIDs, nonsteroidal anti-inflammatory
drugs.
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After adjusting for potential confounders, patients treated with APR still had lower risk of biologic initiation
when compared with patients treated with MTX (HR, 0.46 [95% CI, 0.37–0.57]; P<0.001) (Table 4 and
Supplemental Table 8).

The logistic model showed that the likelihood of biologic initiation was statistically significantly lower with
APR treatment even after adjusting for potential confounders (OR, 0.42 [95% CI, 0.32–0.54]; P<0.001) (Table 4)
with estimated adjusted rates of biologic initiation being 20.0% (95% CI, 16.6–23.9%) for the APR cohort
compared to 37.5% (95% CI, 35.0–40.1%) for the MTX cohort (Figure 2). In both the Cox and logistic regression
models, the only additional covariates with a statistically significant relationship with biologic initiation were age
and baseline X-ray utilization.
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Figure 1 Time to biologic initiation during the 1-year follow-up period.

Table 2 Biologic Initiation During the 1-Year Follow-Up Period (Unadjusted)

Apremilast Methotrexate All P value

N 534 1582 2116
Biologic initiation rate during the 1-year follow-up period No. 104 615 719

(%) (19.5) (38.9) (34.0) <0.001

Days to biologic initiation among patients who initiated biologic in 1 year No. 104 615 719
Mean 194.1 138.7 146.7 <0.001

(SD) (95.6) (91.6) (94.1)

[Median] [187] [120] [133] <0.001a

Biologic initiation rate within three months No. 17 224 241

(%) (3.2) (14.2) (11.4) <0.001
Biologic initiation rate within six months No. 47 427 474

(%) (8.8) (27.0) (22.4) <0.001

Note: aMood’s median test.
Abbreviation: SD, standard deviation.
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Results for Patients with Two Years of Follow-Up
Out of a total of 1226 systemic-naïve patients with PsA and two years of follow-up, 282 started APR and 944 started
MTX at index. Supplemental Table 9 provides baseline characteristics for this cohort, which were similar to the
characteristics of the main study cohort. APR users with two years of follow-up had higher mean number of

Table 4 Biologic Initiation Adjusted Results in Cohorts with 1-Year and 2-Years of Follow-Up

Risk of biologic initiation Any biologic use

HR (95% CI) P value OR (95% CI) P value

Apremilast vs methotrexate

1-year post index

0.46 (0.37 - 0.57) <0.001 0.42 (0.32 - 0.54) <0.001

Apremilast vs methotrexate

2-year post index

0.53 (0.41 - 0.67) <0.001 0.46 (0.34 - 0.64) <0.001

Abbreviations: CI, confidence interval; HR, hazard ratio; OR, odds ratio.

Table 3 Adherence to Index Therapy Among Patients with 1-Year Follow-Up

Apremilast Methotrexate All P value

N 534 1582 2116
PDC of index therapy during the 1-year follow-up period Mean 0.615 0.570 0.581 0.007

(SD) (0.322) (0.343) (0.338)

[Median] [0.734] [0.592] [0.614]
Durationa of index therapy during the 1-year follow-up period Mean 237.8 218.4 223.3 0.005

(SD) (134.7) (138.6) (137.9)

[Median] [298] [223] [238]
Index treatment discontinuation/switch No. 278 912 1190

(%) (52.1) (57.6) (56.2) 0.024
Restart index therapy No. 67 132 199

(%) (24.1) (14.5) (16.7) <0.001

Note: aDuration defined as time to discontinuation.
Abbreviations: PDC, proportion of days covered; SD, standard deviation.

20.00%

37.50%

0%

10%

20%

30%

40%

50%

Apremilast Methotrexate

Figure 2 Predicted rates of biologic initiation.
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comorbidities (4.6 vs 4.1, P<0.001) and were more likely to have a concurrent PsO diagnosis (72.3% vs 59.3%, P<0.001)
than MTX users. Similar to the main study cohort, APR users were more likely than MTX users to have non-alcoholic
fatty liver disease and serious infections (Supplemental Table 10). Baseline medication and healthcare utilization are
shown in Supplemental Tables 11 and 12.

In the cohort with two years of follow-up, APR users were less likely to initiate a biologic treatment throughout the
follow-up period (31.2% vs 49.6%, P<0.001) (unadjusted; Supplemental Table 13). The difference in biologic initiation
rate was statistically significant between the two treatment groups as early as three months after index therapy initiation.
The mean time to biologic initiation among patients who initiated during the two-year follow-up was 297 days among
APR users compared to 212 days among MTX users (P<0.001) (Supplemental Table 13 and Supplemental Figure 1).

After adjusting for potential confounders, patients in the subgroup with two years of follow-up treated with APR had
a lower risk of biologic initiation at any point in time during the follow-up period when compared to patients treated with
MTX (HR, 0.53 [95% CI, 0.41–0.67]; P<0.001) (Table 4 and Supplemental Table 14). The logistic model showed that
the likelihood of biologic initiation was almost twice as high after MTX treatment than after APR treatment once
adjusted for potential confounders (OR, 0.46 [95% CI, 0.34–0.64]; P<0.001) (Table 4) with estimated adjusted rates of
biologic initiation of 31.0% (95% CI, 25.5–37.2%) for APR users and 49.2% (95% CI, 45.9–52.5%) for MTX users.

Discussion
In this study of systemic-naïve PsA adult patients, we found that patients treated with APR had a lower likelihood of, as
well as longer time to, biologic initiation compared with patients treated with MTX. These results were consistent in
patients with one and two years of follow-up after APR or MTX initiation, with differences being observed as early as
three-month post-index.

Treatment guidelines recommend OSMs as first-line treatment in PsA.14,15 Methotrexate (MTX) is the most
commonly used first-line OSM for the condition,17,18 although not indicated for PsA. The effectiveness of MTX in
PsA is reported based on clinical experience and observational studies rather than evidence from randomized clinical
trials (RCTs).26–29 Moreover, MTX may lead to severe adverse effects such as hepatotoxicity, and myelosuppression.30

Apremilast (APR), an OSM phosphodiesterase 4 (PDE4) inhibitor approved by the United States Food and Drug
Administration in 2014, is indicated for adult patients with active PsA.31 Unlike MTX and biologics, APR does not
require frequent laboratory monitoring, potentially making it more convenient to use.

There are no large RCTs directly comparing APR to MTX to treat PsA. An indirect comparison based on data from
clinical trials19 An indirect comparison based on data from clinical trials32 found no statistically significant difference
between APR and MTX. Thus, there is a need for more evidence on MTX versus APR in the treatment of PsA. In the
absence of RCTs, real-world evidence into treatment progression can be informative for clinical decision-making.

Biologic initiation as an outcome may serve as a suitable proxy for suboptimal disease control in PsA, and it can
easily be assessed from administrative claims databases. Previous studies demonstrated that higher disease activity is a
predictor for biologic therapy initiation in various autoimmune diseases such as rheumatoid arthritis33–35 and psoriasis.36

Use of biologic initiation in PsA can be particularly useful as other traditional treatment pattern measures used in
claims studies, such as adherence or persistence, may be harder to interpret in this condition due to fluctuating symptoms,
frequent-dose adjustments, and medication hoarding. While low adherence is usually negatively associated with adequate
control of disease; it is possible that patients with PsA experience periods of symptom control and temporarily pause
treatment. This is consistent with the higher restart rate observed with APR.

In a cohort of patients with PsA, this study found that treatment with APR was associated with extended time to
biologic initiation—the next line of treatment—when compared with treatment with MTX. Future research using clinical
measures should confirm our results and investigate whether biologic initiation is associated with disease progression,
suboptimal disease control, or toxicity in PsA. Such association could help with a more personalized treatment algorithm
for patients with PsA. Research should also examine patient-specific and clinical factors associated with progression to
biologic therapies. PsA as a systemic disease, has a complex pathogenesis and affects multiple organ systems. Given the
nature of the disease, a multidisciplinary research approach is especially critical to improve outcomes in this disease.
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Limitations
This study was a retrospective, observational analysis using large administrative claims data. These data lack important clinical
details on disease severity, activity, and symptoms as well as other patient socioeconomic and physician-specific information that
may influence treatment choice, and thus make it difficult to control for potentially confounding variables. However, the
modeling analyses included several measurable proxies of disease severity such as baseline comorbidities, medication use and
healthcare utilization. Additionally, administrative claims data do not reflect whether medications are taken as prescribed, and the
analysis relied instead onmedication fills. Furthermore, we have not analyzed initial prescribed dose, fluctuation in dose, or route
of administration for MTX, which can be associated with discontinuation of index drug. Finally, this study is limited to patients
with commercial and Medicare supplemental insurance. Results may not be generalizable to other populations.

Conclusion
In a population of systemic-naïve adult patients with PsA, patients who initiated APR had a lower likelihood of biologic
initiation when compared with patients initiating MTX. Additionally, among patients who initiated biologics during the
follow-up period, time to biologic initiation was longer in APR users than in MTX users. APR use may delay initiation of
the next line of treatment in patients with PsA to a greater extent than MTX.
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