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Introduction: Persistence in drug therapy reflects treatment effectiveness and tolerability. We aim to estimate the persistence of
apremilast prescribed to patients with psoriatic arthritis (PsA) and to identify characteristics associated with treatment discontinuation
in a real-world setting.

Methods: Patients with PsA treated with apremilast from January 2016 were identified from a large health database and followed
until medication stop date (using 3-months grace period), death or the end of observation period (June 2021). Demographic data,
Charlson comorbidity index and concomitant and previous use of conventional and biologic DMARDs were extracted. The reasons for
drug discontinuation were manually retrieved from patient charts. Time to discontinuation was estimated using survival analysis using
Kaplan—Meier functions.

Results: Overall, 568 PsA patients treated with apremilast were identified. The mean age was 55.3+14.0 years, of whom 332 (58.5%)
were females, 38.4% were obese (BMI>30), 75.2% had a Charlson comorbidity index>1, 24.1% were on concomitant treatment with
methotrexate and 72.4% were biologic naive. The median persistent period was 6.1,95% CI (5.2—6.9) months in which only 16.9%
remained persistent on apremilast. No difference was found with regard to age, sex, socioeconomic status, ethnicity and obesity
between patients who were persistent compared to patients who discontinued apremilast. Concomitant treatment with methotrexate and
prior history of biologic therapy did not affect drug persistency (log rank P=0.957 and 0.082, respectively). Causes for treatment
discontinuation were due to lack of skin efficacy in 19.4%, lack of joint efficacy in 33.3%, combined skin and joint inefficacy at 2.3%
and due to side effects in 24.1%.

Conclusion: In this large observational retrospective cohort of patients treated with apremilast, a relatively low drug persistence was
observed with 6-month and 1-year survival rates of 50.3% and 31.3%, respectively. Treatment discontinuation was mainly due to joint
inefficacy, advocating for more studies for proper patient selection to assure treatment effectiveness and persistency.

Plain language summery: This research aims to explore the role of apremilast in the real-world treatment landscape of Psoriatic
Arthritis (PsA). The existing literature offers limited and inconclusive data regarding the persistence of apremilast in real-world
settings. The outcomes of this investigation hold the potential to enhance patient selection criteria and establish treatment efficacy. Our
study revealed that within this extensive observational cohort, apremilast exhibited relatively low levels of drug persistence.
Discontinuation of treatment primarily stemmed from joint inefficacy, side effects, and inadequate improvement in skin symptoms.
Notably, patient demographics, socioeconomic status, obesity, and the Charlson comorbidity index displayed no significant influence
on treatment discontinuation. Intriguingly, concurrent use of methotrexate and prior utilization of biologics did not impact drug
persistence either. These findings emphasize the need for further research aimed at refining patient selection protocols to ensure both
treatment efficacy and prolonged persistence.
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Background

Persistence in drug therapy represents real-world treatment effectiveness and tolerability. Psoriatic arthritis (PsA) is
a chronic immune mediated disease requiring long-term treatment. As there are now more PsA treatment options
available on the market, it is becoming more crucial to describe treatment persistence from actual experience because
it helps clinicians make more informed decisions about the best therapeutic options for PsA patients in order to maximize
symptom remission, promote functional recovery and lower health-care costs.

Apremilast, an oral phosphodiesterase 4 inhibitor, is licensed to treat moderate-to-severe plaque psoriasis in adults
who are not candidates for phototherapy or systemic therapy. It is also indicated for adult patients who have active PsA.'
By inhibiting phosphodiesterase 4, apremilast effectively reduces the production of multiple cytokines involved in the
pathogenesis of psoriatic disease. This includes TNFa, IL-23, and interferon-y. Unlike biologic agents that focus on
targeting a single inflammatory mediator, apremilast acts on a broader spectrum of cytokines.” *

In Phase 3 clinical trials, apremilast has exhibited effectiveness and a satisfactory safety profile when used to treat
patients with active PsA. These trials have shown significant improvements in PsA disease severity and physical
function, which are considered clinically meaningful®®.

Data from real-world on treatment effectiveness and tolerability for apremilast has been reported in psoriasis but in psoriatic
arthritis, it is relatively limited. The purpose of this study was to evaluate treatment persistence in a real-world setting in PsA
patients receiving apremilast, as well as to identify causes and factors related to treatment discontinuation in a real-world setting.

Methods
Study Dataset

Clalit Health Services (CHS), the largest health-care provider in Israel, serves approximately 4.4 million members, which
accounts for 52% of the country’s population. CHS maintains a comprehensive database that continuously receives real-
time data from pharmaceutical, medical, and administrative digital systems (IF, AC).” While primarily designed for
administrative and clinical management purposes, it is also available for clinical research. The register is known for its
high quality and accuracy. Another study evaluating the reliability of PsA diagnoses® found a positive predictive value of
90.5% and a sensitivity and specificity of 88.7% and 88.1%, respectively, further affirming its credibility.

Study Population and Design

All patients diagnosed with PsA and aged 18 or above, who received prescriptions for apremilast as indicated for PsA
under the Israeli National Healthcare Drug Plan, were retrospectively identified for the period of January 1st, 2016, until
June 30th, 2021. They were followed until the medication stop date, death, or the end of the observation period. Under
the Israeli National Healthcare Drug Plan, treatment with apremilast was approved in 2016 and indicated following the
failure of two conventional disease-modifying anti-rheumatic drugs (cDMARDs).

Study Outcome

Patients were considered non-persistent if a 90-day interval run out of the original apremilast prescription refilling was exceeded,
to prevent classifying short absences of treatment due to reasons such as infection or surgery as non-persistence. The 3-month time
interval was chosen (AH, DZ, WS) after analyzing the data to allow for a reasonable grace period for medication refills, as
a shorter grace period of 1 or 2 months had resulted in a higher misclassification rate of non-persistence.

Study Variables

Demographic data, including age, sex, ethnicity (Jewish or Arab), smoking history (current or past smoking) and socioeconomic
status (SES) at the start of the study, were collected. SES was determined based on the CHS categories of low, medium, and high,
which have shown a strong correlation with SES assigned by the Israel Central Bureau of Statistics.” The patients” BMI and the
Charlson comorbidity index were calculated from the CHS database. Information regarding the concurrent use of glucocorticos-
teroids (GC) and cDMARDs such as methotrexate (MTX), leflunomide (LEF), sulfasalazine (SSZ) and hydroxychloroquine
(HCQ) was also extracted from the database. History of previous biologic DMARDs was also recorded. At the time of the study,
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eight biologic agents were approved and available on the Israeli market for PsA, including adalimumab, etanercept, infliximab,
golimumab, certolizumab, ustekinumab secukinumab and ixekizumab.

Treatment changes were made based on both physician and patient decisions and preferences. Causes of treatment
discontinuation for apremilast were manually retrieved by reviewing each patient’s medical record in the database (LS,
IB and AH).

Statistical Analysis

Descriptive statistics, such as means (standard deviations) for continuous variables and frequencies (%) for categorical
variables, were utilized. Baseline characteristics between persistent and non-persistent patients were compared using the
chi-square test for categorical variables and the independent samples z-test for continuous variables (IL, NS, IF).

Time to discontinuation was estimated using Kaplan—Meier curves and compared among patient subgroups, including
those who were biologic-naive or failures and those who received either apremilast monotherapy or concomitant
treatment with methotrexate, using the Log rank test(NS).

All statistical analyses were performed using IBM SPSS Statistics 28.0 (IBM, New York, NY). A significance level of
P < 0.05 for the 2-tailed tests was considered statistically significant.

Study Ethics
The study was reviewed and approved by the Institutional Review Board of Carmel Medical Center, Haifa (CMC0014-

14). The data accessed complied with the relevant data protection and privacy regulations.

Results
Overall, 568 PsA patients treated with apremilast were identified. The mean age of the study population was 55.3+14.0
years, of whom 332 (58.5%) were females, 38.4% were obese (BMI>30), 75.2% had a Charlson comorbidity index>1,
24.1% were on concomitant treatment with methotrexate, and 72.4% were biologic naive. Socioeconomic status was
estimated as low, medium and high at 29.8%, 43.0% and 27.2%, respectively.

The median persistent period (grace period 90 days) was 6.1, 95% CI (5.2-6.9) months in which only 16.9%
remained persistent on apremilast as is shown in Figure 1.
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Figure | Kaplan-Meier analysis of apremilast persistence in patients with psoriatic arthritis.
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Concomitant treatment with methotrexate and prior history of biologic therapy did not affect drug persistency (log
rank P=0.957 and log rank P=0.082, respectively) as shown in the survival curves in Figures 2 and 3.

Causes for treatment discontinuation were due to lack of skin efficacy in 19.4%, lack of joint efficacy in 33.3%, combined skin
and joint inefficacy at 2.3%, side effects in 23.9%, other reasons in 12.4% as is shown and detailed in Table 1.

We investigate for factors associated with treatment discontinuation as shown in Table 2. No difference was found
with regard to age or sex. Socioeconomic status, ethnicity, obesity, and Charlson score above 1 among patients who were

persistent compared to patients who discontinued apremilast.

log rank P=0.957

18 Methotrexate
> o r \no
5 — es
08 r{J,J . y
= 7
> ' /
£33 i
: /
s 7
" ~”
o 0 /
g ]
2
3 7/
= /
£
-]
o
o 04
-]
£
£
v
¢ 4
o
02
00
00 600 1200 18.00 24.00 3000 3600 200 4300 5400 60 00 66.00 7200

Follow-up (months)

Figure 2 Kaplan-Meier analysis of apremilast persistence in patients with monotherapy and on concomitant methotrexate therapy.
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Figure 3 Kaplan-Meier analysis of apremilast persistence in biologic-naive patients and with prior history of biologic therapy.
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Table | Summary of Studies in the Literature

Reference Study Design & Data Number of Definition of Drug Persistence
Resource PsA Patients Persistence

Koskivirta et al 2023'¢ | Retrospective, Finish real N=318 6 months grace period Treatment persistence - 42%, median
world registry based follow up time of 18 months

Favalli et al 2020'7 Retrospective, Italian N=131 No consecutive re- 6-months retention rate of 72.1%
multicentric cohort introduction of treatment | 50% at | year

Sfikakis et al 2023'® Non-interventional, N=167 Treatment switch 52-week drug survival rate of 75%
multicenter,
52-week prospective
cohort study

Foti et al 2023'° Retrospective, Single N=62 Treatment switch Retention rate of 73% after | year
centre, real world

Feldman et al 2019%° Retrospective, N=381 60 days grace period 12 months treatment persistence -
Administrative claims 42.5%
Databases

Our study- Haddad etal | Retrospective, Israeli N=568 90 days grace period 6-months and |-year survival rates of
database, real world 50.3% and 31.3%

Table 2 Causes for Drug Discontinuation

N (%)
Skin inefficacy 110 (19.4)
Joint inefficacy 189 (33.3)
Side effects 114 (24.1)
Unknown 59 (10.6)
Skin and joint inefficacy 11 (2.3)
Patient preference 2 (0.4)
Financial causes 3 (0.6)
Pregnancy plans 1 (0.2)
Concerns of side effects 2 (0.4)
Diagnosis of malignancy 1 (0.2)
Drug interaction 1(0.2)

Discussion
This study utilized a vast and inclusive national dataset comprising a diverse population of PsA patients in Israel, who
were treated with apremilast from 2016 until mid of 2021.

Using the 90 days grace period, we report a relatively low drug persistence with 6-month and 1-year survival rates of
50.3% and 31.3%, respectively. Studies on drug survival of apremilast in psoriatic disease are limited. Reviewing the
literature on patients with psoriasis. Graier et al'® have reported an overall drug survival rate at 12 months at 57.3%, and
the median survival was 15.7 months on 367 patients with psoriasis. In this study, concomitant psoriatic arthritis (n=89)
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was not associated with an increased risk of drug discontinuation. Similar 12-months survival rates were reported in
retrospective observational studies from Spain (54.9%)'" and Japan (53.4%)'? on patients with psoriasis. Spidian et al'
reported a 1-year discontinuation rate for apremilast at 69% based on a French insurance claims database of 14,147 non-
selected patients with psoriasis. A study from the Slovenian psoriasis registry has reported a 12-months survival rate of
only 20.0%."*

Of note, a very lower 12-month survival rate of 2.1% for apremilast was detected in insurance claims database from
the United States."

In addition, reviewing literature on patients with PsA, we have found two database/registry-based studies and three
cohort-based studies as summarized in Table 3. In a recently published study from the Finnish registry in 2023 on 318
patients with PsA treated with apremilast, the median time to apremilast discontinuation was higher for patients with
psoriasis than for those with PsA (14 vs 11 months) using a grace period of 6 months for defining drug discontinuation,
42% (134/318) of those with PsA remained on apremilast until the end of the observation period. The median follow-up
time of apremilast use was 18 months'® compared to our 57.5% survival rate at 12 months.

Moreover, in another study on 381 biologic-naive PsA patients from the IBM MarketScan® Commercial and
Medicare database, the reported persistence rate for patients initiating apremilast was 42.5% at 12 months post-index
and was similar to patients initiating biologics [42.5% vs 48.0%]; [p = 0.0821%°.

In another Italian retrospective study on 131 PsA patients reported a higher 6-months retention rate of 72.1% with
Inefficacy (n=7), diarrhea (n=10), nausea (n=3) and headache (n=7) were the most frequent reasons for discontinuation.'”

Another observational non-interventional 52-week prospective study on 167 consecutive PsA patients with early
disease, who were biologic naive treated with apremilast reported a higher 52-week drug survival rate of 75%'®.
Moreover, in another study on 62 PsA patients has reported an even higher retention rate on apremilast of 88% after
6 months and 73% after 1 year; however, it was attributed to a selection bias. "’

When viewing the results of our study in contrast to other apremilast studies, differences in the design, study
population, definition of drug persistency and analytical methods should be taken into consideration. Nonetheless, our
study provides valuable real-world data on a large PsA diverse patient population, from different sites in Israel that could
possibly have reinforced the generalizability of the results across diverse health-care settings as is summarized in Table 3.

Opverall, the reported persistency of apremilast in the other observational studies in the literature was higher than the
reported rate in our study as is shown in Table 3. However, if we consider the ACR20 response rates in the pivotal trials

Table 3 Factors Associated with Treatment Discontinuation

Apremilast Discontinuation P-value
No Yes
N=96 N=472

Age meantSD 56.6 £14.8 55.0£13.8 0.311
Sex Female N (%) 51 (53.1) 281 (59.5) 0.245
Socioeconomic status N (%) 0.178
Low 25 (26.0) 144 (30.5)

Medium 43 (44.8) 201 (42.6)

High 27 (28.1) 127 (26.9)

Missing data 1 (1.0) 0

Ethnicity Jews N (%) 85 (88.5) 398 (84.3) 0.291
Obesity N (%) 35 (36.5) 183 (38.8) 0.671
Charlson score above | 68 (70.8) 359 (76.2) 0.265

134 https: Biologics: Targets and Therapy 2023:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Haddad et al

of apremilast, the palace 1 and 2 trials,™® that was at only 40% in 52 weeks, as well as the high discontinuation rates
reported in these trials that was about 10%, we could imply and conclude that data presented in our study, which is also
the largest real-world study available so far, are more representative on the persistence of apremilast in the real world.

Our study indicates that apremilast drug survival was not influenced by the patients’ demographics, socioeconomic
status, obesity or the Charlson comorbidity index. Unfortunately, the small size group did not allow for any age group
stratification. Moreover, prior biologic therapy and the concomitant use of methotrexate did not have a significant impact
on persistency.

Of note, a previous study on our cohort of biologics in PsA?' identified female sex as an independent risk factor for
treatment discontinuation; however, this was not the case for apremilast in this study.

Treatment discontinuation was due to joint inefficacy in about 33% of patients, whereas skin efficacy was in only
about 22% of patients. These differences could have been confounded by the indication for treatment in each patient.
Interestingly, about 24% of our non-persistent patients had discontinued the medication due to side effects, and the most
commonly reported side effect was diarrhea as is known with the treatment of apremilast. Reviewing the apremilast
clinical trials data, diarrhea, headache, nausea, upper respiratory tract infection, nasopharyngitis and vomiting were the
most reported adverse events. Incidents of diarrhea and nausea were generally highest during the first 2 weeks of dosing,
occurring in up to 20% percent of patients, with the majority resolving within 1 month despite continuing therapy and no
medical intervention. Laboratory abnormalities were infrequent and transient. The discontinuation rates because of
adverse events (weeks 0 to 52) were <10%. However, in our study, the reported rate of discontinuation was higher
(24%) even though all of the patients were started on an escalating dose of apremilast. Moreover, the fact that the
I-month survival rate of apremilast is around 81.2%, as is shown in the Kaplan—Meier curve in Figure 1, and the lower
persistence rates observed on using grace periods of less than 90 days, implies that the discontinuation was mainly driven
by drug side effects as usually we would allow for more than 1-month time to assess for treatment effectiveness before
announcing drug failure.

There are some limitations in our study. Caution should be exercised when interpreting our results since treatment
indications and discontinuation are not guided by a specific protocol but rather based on the choices and preferences of
patients and physicians, as well as clinical impressions of the physicians. Additionally, we lacked information on the
extent of disease activity parameters in the joints and skin at baseline and upon discontinuation, which could have
provided further insights into disease severity and patient selection for apremilast treatment.

However, our study has a most notable strength, which is the use of a large dataset of PsA patients. This dataset
provides the largest real-world investigation on the use of apremilast in PsA published to date, providing an accurate
representation of drug treatment patterns and persistence in real-life circumstances.

To summarize, our observational analysis of a sizable PsA cohort demonstrated a rather low persistence rate for
apremilast in rheumatology practices. More research is needed to clarify the role of apremilast in the treatment of PsA,
find acceptable patient selection criteria to assure treatment success and persistence, improve treatment planning, and

more efficiently spend societal economic resources.
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