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ABSTRACT

Introduction: Limited access to healthcare
during the COVID-19 pandemic prompted
patients to seek care using telehealth. In this
study, we assessed whether treatment patterns
differed for patients with psoriasis (PsO) or
psoriatic arthritis (PsA) initiating apremilast by
either a telehealth or an in-person visit.

Methods: We estimated adherence and persis-
tence among US patients in the Merative� Mar-
ketScan� Commercial and Supplemental
Medicare Databases who newly initiated apremi-
last between April and June 2020, categorized by
the type of visit (telehealth or in-person) when
apremilast was first prescribed. Adherence was
defined as the proportion of days covered (PDC),
with PDC C 0.80 considered to indicate high
adherence. Persistence was defined as having
apremilast available to take without a 60-day gap
during follow-up. Factors associated with high
adherence and persistence were estimated with
logistic and Cox regression.
Results: Among apremilast initiators (n = 505),
themean age was 47.6 years, 57.8%were female,
and the majority had PsO (79.6%). Telehealth
index visits were more likely among patients
residing in Northeast USA (odds ratio [OR] 3.31,
95% confidence interval [CI] 1.63–6.71) and
WesternUSA (OR2.52, 95%CI 1.07–5.93]), those
with a prescribing rheumatologist (OR 2.27, 95%
CI 1.10–4.68), and those with any baseline tele-
health visit (OR 1.91, 85% CI 1.20–3.04). Those
initiating apremilast with a telehealth visit
(n = 141) had similar mean PDC to those initi-
ating apremilast with an in-person visit (n = 364)
(0.695 vs. 0.728; p = 0.272). At the end of the
6-month follow-up, 54.3% of the overall popu-
lation had high adherence (PDC C 0.80) and
65.1% were persistent. After adjusting for
potential confounders, patients initiating
apremilast via telehealth had similar full
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adherence (OR 0.80, 95% CI 0.52–1.21) and per-
sistence as those initiating apremilast in-person.
Conclusion: Patients with PsO and patients
with PsA initiating apremilast via telehealth or
in-person during the COVID-19 pandemic had
similar medication adherence and persistence
during the 6-month follow-up period. These
data suggest that patients initiating apremilast
can be as effectively managed with telehealth
visits as with in-person visits.

Keywords: Adherence; Apremilast; COVID-19
pandemic; Persistence; Psoriasis; Psoriatic
arthritis; Telehealth; Treatment

Key Summary Points

Why carry out this study?

Limited access to healthcare during the
COVID-19 pandemic prompted patients
with psoriasis (PsO) and psoriatic arthritis
(PsA) to seek care using telehealth.

This study assessed whether treatment
patterns differed for patients with PsO or
PsA initiating apremilast by either a
telehealth or an in-person visit.

What was learned from the study?

Apremilast initiators with a telehealth index
visit were younger, more likely to reside in
the Northeast and theWestern USA, to have
seen a rheumatologist, and to have had
another telehealth visit during baseline.

Patients initiating apremilast via a
telehealth visit had similar adherence and
persistence to those initiating via an in-
person visit.

Coupled with oral dosing, no pre-
screening, and no laboratory monitoring
requirements, these data suggest
apremilast initiation can be effectively
managed with telehealth visits, although
future research is needed to assess the
impact of additional clinical and
treatment factors (e.g., type of PsO and
concomitant therapy) on effective
management via telehealth.

INTRODUCTION

Psoriasis (PsO) is a chronic inflammatory skin
disease that affects approximately 7.4 million
adults in the USA [1], of whom as many as 42%
will develop psoriatic arthritis (PsA), an
inflammatory musculoskeletal disease [2, 3].
Due to the cyclical nature of the disease (flares
and remission), patients with PsO and PsA
endure physical and psychosocial manifesta-
tions of the disease as well as significant eco-
nomic burden [1, 2, 4–11]. PsO and PsA are life-
long diseases without a definitive cure, and as
such, a sequence of consecutive pharmacologi-
cal agents is necessary as disease progresses
[12, 13].

Treatment options for PsO and PsA include
oral small-molecule (OSM) therapies and bio-
logic therapies [14]. Nonsteroidal anti-inflam-
matory drugs and corticosteroids are used as
symptomatic therapies [15, 16]. Choice of an
effective therapy for PsO and PsA is complicated
due to variations in patient profiles (i.e., disease
severity, contraindications of comorbidities),
varied routes of administration, insurance cov-
erage, cost, and side effect profiles of the dif-
ferent therapies [17–19].

Prior to the coronavirus disease 2019
(COVID-19) pandemic, telehealth as an add-on
intervention to in-person visits had been shown
to improve medication adherence among
patients with diabetes, hypertension, asthma,
sleep disorders, and mental illnesses [20–23].
Medication nonadherence leads to negative
effects on clinical outcomes and comorbidities,
drives excess healthcare utilization and costs,
and may account for up to 50% of treatment
failures, 125,000 deaths, and 25% of hospital-
izations annually [24, 25]. During the COVID-
19 pandemic, states and territories in the USA
implemented stay-at-home orders and restric-
tions to limit the spread of the infection. These
restrictions prompted many patients to seek
care virtually using telehealth [26].

Apremilast is an OSM-targeted phosphodi-
esterase-4 (PDE4) inhibitor indicated for the
treatment of plaque psoriasis, active PsA, and
Behcet’s disease with oral ulcers. This drug has
no pre-screening or laboratory monitoring
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requirements and is well-tolerated with a
favorable safety profile, suggesting it may be an
effective treatment option during the COVID-
19 pandemic and in the telehealth setting in
general.

Studies in other disease areas, both prior to
and during the COVID-19 pandemic, have
shown that telehealth can be used to effectively
manage patients’ treatment [27, 28]. However,
it is unknown how telehealth during the pan-
demic impacted the medication use in patients
with PsO or PsA treated with apremilast. The
objective of this study was to assess if treatment
patterns differed for patients with PsO and
patients with PsA who initiated apremilast after
a telehealth visit versus an in-person visit in a
real-world setting.

METHODS

Study Design and Data Source

This study employed a retrospective cohort
design using administrative claims data from
the Merative� MarketScan� Commercial and
Medicare Supplemental databases from 1 Octo-
ber 2019 to 31 December 2020. The index date
was the date of the first claim for apremilast
during the identification period (1 April 2020 to
30 June 2020). The baseline period was
6 months before the index date, and the follow-
up period was 6 months after the index date.
We also used an identification period from 1
April 2019 to 30 June 2019 to benchmark pre-
pandemic treatment patterns. The study
schema is presented in Fig. 1.

The MarketScan Commercial and Medicare
Supplemental Databases include data on health
services for [ 43.6 million employees, depen-
dents, and retirees in the USA with primary or
Medicare supplemental coverage through pri-
vately insured fee-for-service, point-of-service,
or capitated health plans. The databases include
enrollment information and claims with
healthcare utilization information (e.g., inpa-
tient and outpatient services, and prescription
drug claims). Institutional Review Board
approval to conduct this study was not neces-
sary, as this study used de-identified patient

records and did not involve the collection, use,
or transmittal of individually identifiable data.
The datasets generated during and/or analyzed
during the current study are not publicly avail-
able as they were licensed by the authors’
institution for use only in this study. In order to
access the claims data used in this study, a
license between PHAR and the data vendor was
required, as noted in the current data avail-
ability statement, and PHAR was only able to
access the data from the data vendor after
signing a licensed agreement with the data
vendor.

Patient Population

Patients diagnosed with PsO or PsA were iden-
tified based on the presence of: (1) at least one
diagnosis by a dermatologist or rheumatologist
for plaque PsO (International Classification of
Diseases, Tenth Revision, Clinical Modification
[ICD-10-CM] diagnosis codes L40.0, L40.8,
L40.9), or (2) at least one diagnosis for PsA (ICD-
10-CM codes L40.50, L40.51, L40.52, L40.53,
L40.59) recorded by a dermatologist or
rheumatologist during the entire study period
(1 October 2019 to 31 December 2020). Similar
ICD-10-CM diagnosis codes have been used to
identify patients with PsO and patients with
PSA in previous research [29, 30]. Patients were
included if they initiated apremilast during the
identification period. Patients were required to
be at least 18 years of age on the index date
(apremilast initiation date), have continuous
enrollment for at least 6 months prior to (base-
line period) and 6 months after (follow-up per-
iod) the index date, and have at least one of the
diagnosis claims for PsO or PsA within 90 days
prior to or on the index date. The claim closest
to the index date was used to assign patients to
an index visit type, i.e., in-person or telehealth.
The index setting was identified via an algo-
rithm utilizing Current Procedural Terminology
(CPT�) codes, the Healthcare Common Proce-
dural Coding System (HCPCS), National Drug
Code (NDC) codes, and other modifiers (see
Electronic Supplementary Material [ESM]
Table S1).
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Patients were excluded if they had other
biologic-indicated conditions (e.g., ulcerative
colitis, Crohn’s disease, rheumatoid arthritis
and other inflammatory polyarthropathies,
ankylosing spondylitis, giant cell arteritis, non-
radiographic axial spondyloarthritis, uveitis, or
hidradenitis suppurativa) [31, 32] during base-
line or follow-up periods, or had newly started
apremilast along with another systemic treat-
ment for PsO or PsA on the index date.

Study Measures and Analysis

The outcomes were adherence and persistence
to apremilast therapy. Adherence to apremilast
therapy was measured as the proportion of days
covered (PDC) during the follow-up period.
PDC is a preferred method of measuring medi-
cation adherence and was calculated by the
number of days with apremilast available divi-
ded by the number of days of follow-up period
(180 days) [33]. Full adherence was defined as
PDC C 0.80. Apremilast therapy persistence was
defined as continuous use from the index date
to the end of available days’ supply of apremi-
last therapy without a gap of C 60 days [18]. We
reported the proportion of patients that

persisted with apremilast during the follow-up
period. Demographic characteristics, diagnosis
of index visit (PsA vs. PsO), prescriber specialty
(defined as the specialty on the medical claim
closest in time to the index date), comorbidi-
ties, including the Charlson Comorbidity
Index, and medication use were measured in
the baseline period.

Descriptive statistics, including means and
standard deviations (SD) for continuous data
and relative frequencies and percentages for
categorical data, were reported. Chi-square tests
and t-tests were used to compare proportions
and means, respectively, between those initiat-
ing apremilast via a telehealth visit or via an in-
person visit. The telehealth and in-person
cohorts were compared for the rate of full
adherence to apremilast (PDC C 0.80) using
logistic regression models, and for the risk of
discontinuation (persistence) of apremilast
using Cox regression models and Kaplan–Meier
analyses. The covariates used in those two
models included age, gender, region, physician
specialty at index visit, diagnosis of index visit
(PsA vs. PsO), any systemic non-biologic use in
the baseline (yes vs. no), and any systemic bio-
logic use in the baseline (yes vs. no). A logistic

Fig. 1 Study schema. This study used administrative
claims data from 1 October 2019 to 31 December 2020.
The index date was the date of the first claim for
apremilast during the identification period (1 April 2020

to 30 June 2020). The baseline period was 6 months before
the index date, and the follow-up period was 6 months
after the index date
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regression model was performed to study the
association between type of visit for the initia-
tion and baseline characteristics. In addition to
the covariates used in the adherence and per-
sistence models, the independent variables for
this model included any baseline telehealth
visit before the index telehealth visit. Adjusted
odds ratio (OR) and 95% confidence intervals
(CI) were reported for the logistic regression
model while adjusted hazard ratio (HR) and
95% CI were reported for the Cox regression
model. All data transformations and statistical
analyses were performed using SAS� version 9.4
(SAS Institute, Cary, NC, USA).

RESULTS

Among the total of 505 patients with PsO or PsA
who initiated apremilast between 1 April 2020
and 30 June 2020, 141 patients initiated the
drug via a telehealth visit and 364 patients ini-
tiated it via an in-person visit. Baseline patient
characteristics are shown in Table 1. The mean
age for both cohorts was similar (46.8 [tele-
health] vs. 48 years [in-person]; p = 0.304). The
proportion of females was 61.7% in the tele-
health cohort versus 56.3% in the in-person
cohort. At the index visit, the telehealth cohort
had a lower proportion of patients with a PsO
diagnosis compared to the in-person cohort
(72.3% vs. 82.4%, respectively) and a higher
proportion of patients with a PsA diagnosis
(27.7% vs. 17.6%, respectively; p = 0.012).
Compared to the in-person cohort, more than
twofold as many patients in the telehealth
cohort visited a rheumatologist (28.4% vs.
12.1%) on the index visit. Both cohorts had
similar comorbidities at baseline. A significantly
higher proportion of patients in the telehealth
cohort received non-apremilast systemic ther-
apy during the baseline period compared to the
in-person cohort (36.2% vs. 22.3%, respectively;
p = 0.001). During baseline, higher proportions
of patients in the telehealth cohort had sys-
temic non-biologic (18.4% vs. 10.4%, respec-
tively; p = 0.015) as well as systemic biologic
(22.7% vs. 13.5%, respectively; p = 0.011) ther-
apy use.

During the 6-month follow-up period,
patients in the telehealth cohort had similar
mean PDC (SD) as the in-person cohort (0.695
[0.308] vs. 0.728 [0.290]; p = 0.272). The pro-
portion of patients with full adherence (PDC
C 0.80) was also similar across both cohorts
(49.6% [telehealth] vs. 56% [in-person;
p = 0.195). The proportion of patients initiating
apremilast via a telehealth visit had similar
persistence (without a C 60-day gap) to those
initiating in-person (62.4% vs. 66.2%, respec-
tively; p = 0.422). Figure 2 illustrates the days to
discontinuation for both cohorts. Mean dura-
tion of apremilast continuation without a C 60-
day gap was similar in both groups
(132.3 [telehealth] vs. 137.9 [in-person] days;
p = 0.312). Similar persistence and adherence
findings were observed in the pre-pandemic
period, from 1 April 2019 to 30 June 2019 (see
ESM Table S2; ESM Fig. S1).

A telehealth visit at index was more likely
among younger patients (OR 0.98, 95% CI
0.96–1.00; p = 0.025), patients visiting a
rheumatologist (OR 2.27, 95% CI 1.10–4.68;
p = 0.027), and patients with any baseline tele-
health visit compared to their counterparts (OR
1.91, 95% CI 1.20–3.04; p = 0.007) (Table 2).

After adjusting for age, gender, region,
physician specialty at index visit, diagnosis of
index visit (PsA vs. PsO), any systemic non-bi-
ologic use in the baseline, and any systemic
biologic use in the baseline, patients initiating
apremilast via a telehealth visit had similar risks
of discontinuation (HR 1.02, 95% CI 0.79–1.32;
p = 0.875] and similar full adherence (OR 0.80,
95% CI 0.52–1.21; p = 0.288) compared to those
initiating apremilast in-person (Table 3).
Adjusted estimates for adherence were 56.1%
for in-person initiators of apremilast and 50.4%
for telehealth initiators; patients with a PsO
index diagnosis had an adjusted adherence rate
of 57.8%, while that of patients with a PsA
index diagnosis was 41.3%. Furthermore, older
patients (OR 1.03, 95% CI 1.01–1.04; p\ 0.001)
and those with PsO as the diagnosis at the index
visit (OR 0.51, 95% CI 0.29–0.91; p = 0.022)
were more likely to be fully adherent than their
counterparts.
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Table 1 Baseline patient characteristics

Baseline patient characteristics Telehealth
cohort
(N = 141)

In-person
cohort
(N = 364)

Total study
population
(N = 505)

p value

Age, years; mean (SD) 46.8 (11.4) 48.0 (12.0) 47.6 (11.9) 0.304

Female, n (%) 87 (61.7) 205 (56.3) 292 (57.8) 0.272

Diagnosis of index visit 0.012

PsA 39 (27.7) 64 (17.6) 103 (20.4)

PsO 102 (72.3) 300 (82.4) 402 (79.6)

Provider specialty of index visit, n (%) \ 0.001

Dermatologist 71 (50.4) 206 (56.6) 277 (54.9)

Rheumatologist 40 (28.4) 44 (12.1) 84 (16.6)

Primary care/PA/NP 10 (7.1) 22 (6.0) 32 (6.3)

Other specialty 15 (10.6) 32 (8.8) 47 (9.3)

Unknown 5 (3.5) 60 (16.5) 65 (12.9)

Baseline comorbidities

Charlson Comorbidity Index, mean (SD) 0.4 (1) 0.5 (1.2) 0.5 (1.1) 0.340

Cardiovascular disease, n (%) 10 (7.1) 24 (6.6) 34 (6.7) 0.841

Diabetes, n (%) 15 (10.6) 44 (12.1) 59 (11.7) 0.649

Obesity, n (%) 18 (12.8) 67 (18.4) 85 (16.8) 0.129

Anxiety, n (%) 27 (19.1) 51 (14.0) 78 (15.4) 0.152

Depression, n (%) 17 (12.1) 36 (9.9) 53 (10.5) 0.476

Non-alcoholic fatty liver disease, n (%) 3 (2.1) 14 (3.8) 17 (3.4) 0.420

Chronic kidney disease, n (%) 1 (0.7) 8 (2.2) 9 (1.8) 0.456

Cancer (hematologic, skin cancers excluding

melanoma, and solid tumors including melanoma),

n (%)

2 (1.4) 10 (2.7) 12 (2.4) 0.524

Baseline treatments, n (%)

Systemic treatment naı̈ve 90 (63.8) 283 (77.7) 373 (73.9) 0.001

Systemic therapy 51 (36.2) 81 (22.3) 132 (26.1) 0.001

Systemic non-biologic 26 (18.4) 38 (10.4) 64 (12.7) 0.015

Systemic biologic 32 (22.7) 49 (13.5) 81 (16.0) 0.011

Topical therapy 79 (56.0) 224 (61.5) 303 (60.0) 0.257

No topical or systemic therapy 31 (22.0) 98 (26.9) 129 (25.5) 0.254

NP Nurse practitioners, PA physician assistants, PO psoriasis, PsA psoriatic arthritis, SD standard deviation
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DISCUSSION

Treatment adherence has been recognized as a
key measure of quality, and treatment nonad-
herence is one of the leading causes of pre-
ventable morbidity, mortality, and healthcare
expenditure [34, 35]. This study of an adult
population diagnosed with PsO or PsA using
administrative claims found that patients initi-
ating apremilast via a telehealth visit had simi-
lar medication adherence and persistence to
those initiating apremilast via an in-person
visit. This study identified a number of factors
associated with adherence and initiating
apremilast via a telehealth visit. Overall, the
pre- and post-pandemic cohorts in our analysis
had similar medication adherence and
persistence.

Telehealth services have expanded over the
last 5 years, but the increase in these services
significantly increased during the COVID-19
pandemic as in-person medical services for
multiple diseases were postponed or cancelled
[36, 37]. In addition, patients receiving health-
care via telehealth services maintained or
increased medication adherence and increased

medication fills compared to those with in-
person visits [28, 38–44]. Our study findings
corroborate those from previous studies using
telehealth on patients with PsO and PsA
[45–48]. For example, a randomized controlled
trial showed similar effectiveness between tele-
health and in-person consultation in managing
patients with PsO. In another study on PsO
during the pandemic, patients preferred tele-
medicine for safety reasons, convenience, and
saving time [49]. These findings suggest tele-
health can continue to be used for patients with
PsO and patients with PsA even after the
pandemic.

We observed higher telehealth utilization in
younger patients compared to older ones. One
survey of telehealth utilization among
rheumatology patients reported less access to
phones and cameras was correlated with age,
and older patients did not have confidence that
their needs could be managed over the phone;
younger patients reported conflicts with daily
work and appointments as a reason for tele-
health use [50]. In our study, patients initiating
apremilast via telehealth were more likely to
have seen a rheumatologist. This is consistent

Fig. 2 Time to discontinuation of apremilast therapy (allowed gap\ 60 days) during the follow-up period. Graph shows
mean days to discontinuation for both cohorts (88 [telehealth] vs. 90 [in-person] days; p = 0.336). CI Confidence interval
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with a study that reported a sharp increase in
telehealth use by rheumatologists [38], and a
systematic review showed telehealth visits led
to similar disease activity control and patient-
reported outcomes as in-person care [51].
Finally, we found patients initiating apremilast
via telehealth were more likely to have had a
telehealth visit during baseline. A study has
shown patients with prior experience with
telehealth were more likely to prefer future
telehealth visits [52].

Limitations and Bias

Our study has limitations. First, this retrospec-
tive observational analysis used administrative
claims. These data lack important clinical
details and patient perspectives providing
information related to disease severity and

symptoms. Hence, the study lacked some
information to control for potentially con-
founding variables. However, we have adjusted
our modeling analyses for several measurable
proxies of disease severity. Second, administra-
tive claims data do not reflect whether medi-
cations are taken as prescribed; thus, in
studying adherence we can only rely on infor-
mation regarding medication fills. Third, claims
data used for this analysis are generated for
reimbursement, not research, and coding errors,
misclassification, diagnostic uncertainty, and/
or omissions could affect the findings. Never-
theless, health insurance claims data contain a
large and valid sample of patient characteristics
in a real-world setting. Finally, this study was
limited to individuals with commercial and
Medicare supplemental insurance coverage and

Table 2 Factors associated with initiating apremilast during a telehealth visit

Factors Telehealth visit

Odds ratio (95% CI) p value

Age, years 0.98 (0.96–1.00) 0.025

Female vs. male 1.39 (0.90–2.15) 0.140

Geographic region of the USA (Reference: unknown)

Midwest 1.32 (0.67–2.60) 0.417

Northeast 3.31 (1.63–6.71) \ 0.001

South 1.15 (0.62–2.12) 0.665

West 2.52 (1.07–5.93) 0.034

Provider specialty associated with index visit (Reference: dermatologist)

All other 0.67 (0.40–1.13) 0.132

Rheumatologist 2.27 (1.10–4.68) 0.027

Diagnosis of index visit: PsA vs. PsO 0.99 (0.52–1.88) 0.986

Any baseline systemic non-biologic use: yes vs. no 1.34 (0.71–2.54) 0.364

Any baseline systemic biologic use: yes vs. no 1.68 (0.98–2.90) 0.061

Any baseline telehealth visit (excluding index telehealth visit): yes vs. no 1.91 (1.20–3.04) 0.007

In-person visit is the reference group. Adjusted for age, gender, region, and physician specialty at index visit, diagnosis of
index visit (PsA vs. PsO), any systemic non-biologic use in the baseline period, any systemic biologic use in the baseline
period, and any baseline telehealth visit except the index visit
CI Confidence interval
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thus may not be generalizable to other
populations.

CONCLUSION

In a patient population with commercial and
Medicare supplemental insurance, patients ini-
tiating apremilast in the telehealth setting had
similar medication adherence and persistence as
those initiating in the in-person setting. Tele-
health has been recognized by the International
Psoriasis Council as a key element in the deliv-
ery of dermatological care, and apremilast was
deemed a suitable choice for initiation and
continuation of PsO care [50]. These real-world
data add confidence to this recommendation.
Apremilast initiation is a simple process requir-
ing no pre-screening or laboratory monitoring.
These findings suggest that patients with PsO

and patients with PsA initiating apremilast may
be effectively managed via telehealth visits,
although future research is needed to assess the
impact of additional clinical and treatment
factors (such as type of psoriasis and concomi-
tant therapy) on effective management via
telehealth.
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biologic use in the baseline period, any systemic biologic use in the baseline period, and any baseline telehealth visit except
the index visit
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