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Abstract

Background The evidence for adding small-molecule drugs to an ongoing biologic treatment is sparse, but combination therapies
appear to be advantageous in appropriately selected patients with psoriasis. To our knowledge, efficacy and safety of combination
therapy with apremilast and biologics has not previously been reviewed.

Materials and Methods A literature search was performed on Medline (PubMed), Embase, Web of Science, and the Cochrane
Library. Inclusion criteria were a diagnosis of psoriasis, age > 18 years, concomitant treatment with apremilast and a specified
biologic agent, and available safety and/or efficacy results. All papers written in English and published from database inception to
August 2021 were included. No limit was set regarding study size.

Results The literature search yielded 447 citations. Of these, 19 studies published from 2015 to 2020 were included in the review.
All papers referred to retrospective studies, comprising case reports (n = 9), case series (n = 8), or cohort studies (rn = 2). A total of
172 patients with psoriasis were identified. Clinical subtypes included plaque psoriasis (n = 164), palmoplantar pustulosis (n = 7),
and acute pustular psoriasis (n = 1). The observation period ranged from 3 weeks to 24 months. Geographical origin of studies was
North America (n = 11), Europe (n = 4), and Asia (n = 4). In general, apremilast-biologic combination therapy was reported to be
safe; across papers, one serious adverse event was registered (hospitalization due to weight loss). Adverse events (AEs) were other-
wise mostly mild and gastrointestinal. No differences in AEs were observed in studies comparing apremilast mono- and combination
therapy. In several papers, sufficient information about AEs was not reported or could not be extracted. Clinical response to combi-
nation treatment was evaluated at various time points, and only few studies used validated scores. In the remaining papers, efficacy
data were descriptive and/or in photographic form, or not available. In total, two patients discontinued therapy due to lack of efficacy.
Conclusion Evidence for combined treatment with apremilast and biologics is limited and restricted to retrospective studies of
various quality. Based on available data, apremilast may constitute an efficacious and safe add-on treatment to biologic therapy, but
properly conducted clinical investigations are needed.

1 Introduction

Key Points

Although monotherapy with biologic agents is highly effec-
tive in psoriasis [1], some patients never obtain complete
response or experience secondary failure over time [2]. In
these cases, adding a small-molecule drug to the biologic Efficacy and safety of adding apremilast to a biologic
therapy may be considered. High-quality evidence for this treatment has not previously been reviewed.

approach is sparse but according to recommendations from

Systemic combination therapy seems to be advantageous
in selected patients with psoriasis.

Available data comprise retrospective case reports (n =
9), case series (n = 8) and cohort studies (n = 2), with a
total of 172 patients.
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the Medical Board of the National Psoriasis Foundation,
combination therapies may have advantages in appropriately
selected patients [3].

In 2014, apremilast was the first small-molecule drug in
almost 20 years to be approved by the US Food and Drug
Administration (FDA) for management of moderate to
severe plaque psoriasis. At launch, apremilast gained much
attention due to its’ oral administration and favorable safety
profile, but lower efficacy compared to similarly prized bio-
logics has led to a modest use of apremilast in many coun-
tries [4].

The patent of apremilast is due to expire within the com-
ing years. Generics tend to cost less than brand-name medi-
cines, and multiple generic drugs are often approved for the
same product, leading to further cost reductions. This leaves
apremilast with the potential to be a cost-effective, add-on
treatment in psoriasis. To our knowledge, the efficacy and
safety of combination therapy with apremilast and biologics
for psoriasis have not previously been reviewed.

2 Material and Methods
2.1 Literature Search

The study protocol was registered at PROSPERO (ID:
CRD42021269266) and conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA).

A literature search was performed on Medline (PubMed),
Embase, Web of Science, and the Cochrane Library using
the words: psoriasis, palmoplantar pustulosis, psoriatic,

Table 1 Search strategy

apremilast, biologic, adalimumab, brodalumab, certoli-
zumab, etanercept, guselkumab, infliximab, ixekizumab,
risankizumab, secukinumab, tildrakizumab, ustekinumab,
combination, combining, add-on, and double-therapy
(Table 1).

2.2 Inclusion and Exclusion Criteria

Inclusion criteria were a diagnosis of psoriasis, age > 18
years, concomitant treatment with apremilast and a specified
biologic agent, and available safety and/or efficacy results.
All original papers written in English published from data-
base inception to August 2021 were included. Publications
from identical study populations were included if treatments
or observation periods differed. No limit was set regarding
study size.

2.3 Data Extraction and Quality Assessment

Two authors (MG and FA) independently screened records
based on titles and abstracts. Duplicates were removed
before retrieving full-text articles. Any disagreement
between reviewers was resolved by conferring with a third
reviewer (AE). After inclusion of eligible studies, one author
(MG) reviewed reference lists to identify additional studies
missing in the initial literature search.

Data extraction from included publications was per-
formed in a standardized manner. Level of evidence was
determined according to the Journal of the American Medi-
cal Association (JAMA) ‘Grading Recommendations and
Evidence Quality’ guidelines: grade A, systematic review/
meta-analysis, randomized controlled trial, or all-or-none

Database String

Hits, n

Medline (PubMed) ("Psoriasis"[Mesh] OR "psoriasis"[all fields] OR "palmoplantar pustulosis"[all fields] OR “psoriatic”[all fields]) 54
AND "apremilast"[all fields] AND ("biologic*”[all fields] OR "adalimumab’[all fields] OR “brodalumab”[all
fields] OR “certolizumab” [all fields] OR “etanercept”[all fields] OR “guselkumab’[all fields]JOR “infliximab”’[all
fields] OR “ixekizumab”[all fields] OR “risankizumab[all fields] OR “secukinumab’[all fields] OR
“tildrakizumab”[all fields] OR “‘ustekinumab’[all fields]) AND (“combination”[all fields] OR “concomitant”[all
fields] OR “combining”[all fields] OR *“add-on”[all fields])

Embase
#2: limit 1 to (human and English language)
#3: exp apremilast/

#1: psoriasis OR palmoplantar pustulosis OR psoriatic 337

#4: biologic* OR adalimumab OR brodalumab OR certolizumab OR etanercept OR guselkumab OR infliximab
OR ixekizumab OR risankizumab OR secukinumab OR tildrakizumab OR ustekinumab
#5: combination OR combining OR concomitant OR add-on OR double-therapy

#6:2 AND 3 AND 4 AND 5
Web of Science

(Psoriasis OR palmoplantar pustulosis OR psoriatic) AND apremilast AND (biologic* OR adalimumab OR 55

brodalumab OR certolizumab OR etanercept OR guselkumab OR infliximab OR ixekizumab OR risankizumab
OR secukinumab OR tildrakizumab OR ustekinumab) AND (combination OR concomitant OR combining OR

add-on OR double-therapy)
Cochrane Library ~ Psoriasis AND apremilast AND biologic

Total

447
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Identification of studies via databases and registers ]

Records identified from:
PubMed (n = 54)
Web of Science (n=55)
Embase (n =337)
CNKI (n=0)
Cochrane Library (n=1)

Identification

Records screened
(n=447)

Reports sought for retrieval
(n=87)

Screening

A

Reports assessed for eligibility
(n=87)

w
J

Studies included in review
(n=19)

Included

Records excluded (manually)
(n=360)

Reports excluded:
Inclusion criteria not full-filled
(n=68)

Fig. 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram—combination therapy with apremilast and

biologics for psoriasis.

observational study; grade B, systematic review/meta-anal-
ysis of lower-quality clinical trials or studies with limitations
and inconsistent findings, lower-quality clinical trial, cohort
study or case-control study; grade C, consensus guidelines,
usual practice, expert opinion, or case series [5].

3 Results
3.1 Literature Search
The literature search yielded 447 citations. After screen-

ing titles/abstracts and removing duplicates, 87 articles
underwent full-text review. Of these, 68 were excluded,

A\ Adis

as inclusion criteria were not fulfilled. In total, 19 studies
published from 2015 to 2020 were included in the review
(Table 2) [6-25]. The literature selection is documented in
the PRISMA flow diagram (Fig. 1).

3.2 Heterogenicity of Studies

All included papers were retrospective with low—moder-
ate level of evidence (grade B—C). Study designs were case
reports (n =9) [9, 10, 12-14, 18, 19, 22, 23], case series (n
=8)[6-8, 11, 15-17, 20, 21, 24, 25], or cohort studies (n =
2) [15, 16]. The largest publication included 89 patients, of
which only 60 could be included in the review, as other apre-
milast combination treatments were also covered in the data
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material [16]. In one case report, the same patient underwent
two different combination therapies consecutively [9].

Across studies, the observation period ranged from 3
weeks to 24 months. Two of the included papers comprised
the same group of patients evaluated at different time points
[15, 16]. Geographical origin of studies was North America
(n = 11), Europe (n = 4), and Asia (n = 4).

A total of 172 patients with psoriasis were identified.
Clinical subtypes included plaque psoriasis (n = 164
patients), palmoplantar pustulosis (n = 7), and acute pustu-
lar psoriasis (n = 1). Concomitant psoriatic arthritis (PsA)
was reported in 31 patients.

3.3 Combination Therapies

In addition to apremilast, patients were co-treated with
tumor necrosis factor (TNF)-a inhibitors (adalimumab (n =
38), etanercept (n = 31), infliximab (n = 26), golimumab (n
= 3), and certolizumab pegol (n = 2)), interleukin (IL)12/23
inhibitors (ustekinumab (n = 51)), or IL-17A inhibitors
(secukinumab (n = 11), ixekizumab (n = 7), and brodalu-
mab (n = 3).

In all but one case [9] apremilast was added to the bio-
logic treatment and not vice versa. Besides apremilast and a
biologic drug, some patients also received methotrexate (n
= 21), methotrexate and prednisolone (n = 2), or acitretin (n
= 3); none were treated with more than one biologic therapy
at the same time.

3.4 Safety

In general, apremilast/biologic combination therapy was
reported safe by authors. Adverse events (AEs) comprised
gastrointestinal symptoms (n = 29), weight loss (n = 8),
depressed mood (n = 1), and folliculitis (n = 1). However, in
several studies, sufficient information about AEs was either
not provided or could not be extracted. That also applies for
the studies comparing apremilast mono- and combination
therapy, which included other types of apremilast combi-
nation therapies, for example with methotrexate. In both
articles, no safety differences were found between patients
receiving apremilast mono- and combination therapy [15,
16].

Across papers, one serious AE was registered, as one
patient underwent hospitalization due to significant weight
loss during treatment [16]. Information about the drug
related to this specific event could not be extracted, because
the data material also comprised other apremilast combi-
nation treatments. The weight loss did not lead to therapy
discontinuation.

3.5 Efficacy

In all but one article [12], combination therapy was con-
cluded to be effective by authors. Clinical responses were
evaluated at various time points, and only few studies used
validated clinical scores such as the psoriasis area and sever-
ity index (PASI) or affected body surface area (BSA). In
some of these papers, however, baseline values were miss-
ing. In the remaining studies, efficacy data were descriptive
and/or in photographic form, or not possible to assess due
to study design or data presentation.

3.6 Therapy Discontinuation

In most papers, apremilast-biologic combination treatment
was stated ongoing. Four patients discontinued therapy due
to lack of efficacy [9, 12] (n = 2) or side effects [17] (n =
2). In one article, 14 of 81 patients discontinued prior to 12
weeks of therapy, but non-biologic therapies were included
in these data [6].

The papers by Ighani et al. referred to the same study
population[15, 16]. The primary publication presented week
0-16 data, but did not provide information about discontinu-
ations before follow-up [16]. That also accounted for the
long-term assessment covering weeks 16-52 [15]. When
comparing patients receiving combination therapy with
apremilast and a biologic drug in the two articles, the total
number dropped from 60 to 18 patients at weeks 16 and 52,
respectively.

4 Discussion

The literature on combined apremilast-biologic therapy is
limited and consists solely of retrospective studies, primarily
case reports and series, which makes it difficult to evaluate
efficacy and safety. However, based on available data from
a total of 172 patients, combining apremilast with biologic
therapies appears to be effective and overall well tolerated in
patients with psoriasis. In accordance with apremilast phase
3 trials, reported side effects to combination therapy are
mostly mild and affecting the gastrointestinal system [26].
Limitations of the existing data relate to design, size,
quality, and heterogenicity of studies. There are no pro-
spective or randomized trials, available studies are generally
small with short-term follow-up, and relevant clinical infor-
mation, for example psoriasis subtype, standardized severity
scoring, use of concomitant topical treatment, and informa-
tion about side effects, are missing from many publications.
Also, in several of the included articles, it is impossible

A\ Adis
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to extract demographics, efficacy, or safety data related to
apremilast-biologic treatment specifically, as patients with
other inflammatory conditions or non-biologic treatments
have been included in the material.

Publication bias and lack of drop-out data constitutes a
major uncertainty when evaluating the current literature.
This is illustrated by the Ighani papers [15, 16], where at
least 42 of 60 patients must be suspected to have discon-
tinued apremilast-biologic coadministration within the first
year of therapy. Along this line is a publication by Abignano
et al. [27], which had to be excluded from the review, as it
was not possible to identify the proportion of patients with
plaque psoriasis in concomitant apremilast-biologic therapy.
However, 28 of 71 patients with PsA (39%) required dis-
continuation due to lack of efficacy and/or side effects. The
mean treatment period was 130 days. Of note, two patients
developed depression, of whom one had suicidal ideation.

For some patients with psoriasis, biologic monotherapy is
insufficient to obtain or maintain disease control [2]. While
increasing dosage is an option, this may raise concerns and
risk of side effects. On the other hand, switching to another
biologic drug is known to be associated with less efficacy
and drug survival impairment [28]. With both higher dos-
ages and lower-line biologic therapies, increased expenses
may apply. An alternative treatment approach is, therefore,
to add a small-molecule drug to the current biologic therapy.
This strategy has been practiced for years, most notably with
methotrexate, although high-quality evidence is limited [3].

It remains unclear why combination therapy with apre-
milast and a biologic drug may amplify clinical response
in patients with psoriasis, but it likely relates to different
modes of action. Being a cyclic nucleotide phosphodies-
terase (PDE)4 inhibitor, apremilast works intracellularly by
increasing cyclic adenosine monophosphate (cAMP), and
thereby has broader anti-inflammatory properties than bio-
logic agents [29]. Compared to healthy skin, PDE4 activity
is increased in psoriatic lesions [30], and PDE4 inhibition
seems to down-regulate essential cytokines in psoriasis
pathogenesis [31]. The loss of exclusivity of apremilast is
due within the coming years, and although generic drugs do
not necessarily imply lower costs, they tend to be signifi-
cantly cheaper than brand-name medications according to
the FDA. Interestingly, while apremilast for years has been
positioned as the only oral PDE4 inhibitor in dermatology,
clinical phase 2 trials are currently running on, for example,
roflumilast and orismilast for psoriasis (NCT05190419 and
NCT04549870).

In conclusion, evidence for combined treatment with
biologics and apremilast is limited and restricted to retro-
spective studies of various quality. Based on available data,
apremilast may constitute an efficacious and safe add-on
treatment to biologic therapy in patients with psoriasis,
but properly conducted clinical investigations are needed.
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Currently, no prospective trials on apremilast and biologic
combination treatment are registered at ClinicalTrials.gov
(assessed 24 April 2022).
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