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Abstract: Psoriatic arthritis (PsA) is an inflammatory arthritis associated with psoriasis (PsO). 

The treatment of PsA can be challenging and includes non-steroidal anti-inflammatory drugs, 

synthetic disease modifying antirheumatic drugs, and biologicals. One novel oral compound 

that has been recently established for the treatment of PsO and PsA is apremilast, a small 

molecule PDE4 inhibitor. The inhibition of PDE4 results in increased intracellular cAMP 

levels and modulates the expression of inflammatory mediators critically involved in PsO and 

PsA pathogenesis like TNF, IL-12, IL-17, and IL-23. Apremilast received US Food and Drug 

Administration approval for the treatment of PsO and PsA in 2014 and received approval from 

the European Medicines Agency in early 2015. This article summarizes the pharmacology of 

apremilast, its efficacy and safety in clinical studies, and its potential position in modern PsO/

PsA management.
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Introduction
Psoriasis (PsO) is a chronic inflammatory disease of the skin and joints occurring in 

3% of the population1,2 and approximately 20% – 30% of patients diagnosed with PsO 

develop psoriatic arthritis (PsA).3,4 PsO is currently considered an autoimmune inflam-

matory disease, mainly caused by the interplay between the innate and the adaptive 

immune system. Predominant cells of the psoriatic inflammation are T-cells, antigen 

presenting cells like dendritic cells and neutrophilic granulocytes. Their mediators are 

responsible for the proliferative response by keratinocytes and vascular endothelial 

cells.5,6 There is increasing evidence that besides Th1 cells, Th17 cells, a subset of CD4+ 

T-cells that preferentially produce IL-17, are the key players in PsO pathogenesis.7 

IL-23 is an important cytokine that promotes the generation of pathogenic Th17 cell 

differentiation.8 Upon activation, Th1 and Th17 cells produce inflammatory cytokines 

like IL-2, IFN-γ (Th1-cells), IL-17A, IL-17F, IL-21, IL-22 (Th17-cells), and TNF 

(Th1- and Th17- cells).9–11 Similar to PsO pathogenesis, Th17 cells have been found 

to play an important role in joint inflammation in PsA.12

PsA is a separate clinical entity from rheumatoid arthritis. It is usually seronegative 

for rheumatoid factor, has a frequent involvement of distal joints, and has an asymmetric 

tendency. Moreover, PsA has a common spinal involvement and often goes along with 

enthesitis and dactylitis.13 Patients affected with PsA show a reduced quality of life and 

demonstrate a reduced physical function, as measured in lower scores of the Medical 
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Outcome Survey Short Form 36 (SF-36) and higher scores 

of the Health Assessment Questionnaire (HAQ).14,15

For the management of PsA patients it is important to 

adjust treatment according to the prevailing clinical pattern 

and to pay attention to both skin and joint manifestations. 

There are patients presenting with predominant skin involve-

ment and mild arthritis, who are successfully treated for 

PsA with non-steroidal anti-inflammatory drug (NSAID) 

treatment. Yet, a substantial percentage of patients with PsA 

(20%) develop a severe, mutilating, and debilitating form 

of arthritis.16,17

Treatment of PsA has fundamentally changed over the 

last years through development of new synthetic and biologi-

cal agents. Depending on PsA activity and severity, type of 

joint involvement and extra-articular manifestations, therapy 

usually starts with NSAIDs. When PsA shows high activ-

ity or when NSAIDs are inefficient, therapy is escalated to 

synthetic disease modifying antirheumatic drugs (DMARDs) 

with methotrexate being the most common agent. Second 

line therapy is used when DMARDs show lack of efficacy 

or show toxicities. The second line DMARDs are currently 

represented by biologicals with TNF antagonists being 

the most popular biological DMARD.9,18 The introduction 

of TNF-neutralizing fusion proteins and antibodies was a 

breakthrough in the treatment of PsA and PsO.

Despite the vast advancement in PsA therapy over the 

past 15 years, there is still need for further improvement. 

Biological DMARDs have to be administered intravenously 

or subcutaneously and are very cost intensive for patients 

and the health system. Moreover, immunosuppressive 

biologicals show increased risks for infections and certain 

malignancies. Therefore, recent developments focus on oral 

DMARDs, which selectively silence inflammatory immune 

responses with acceptable safety profiles.9,19 One of these 

novel chemical compounds is apremilast, which has been 

recently approved by the US Food and Drug Administration 

(FDA) and the European Medicines Agency (EMA) as second 

line treatment for PsA and PsO.

Apremilast – mode of action
Apremilast – (S)-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-

(methylsulfonyl)ethyl-1,3-dioxo-2,3-dihydro-1H-isoindol-

4-yl}acetamide – is an orally available small molecule 

inhibitor of PDE4.20 Inhibition of PDE4 leads to reduced 

production of pro-inflammatory mediators like TNF, IFN-γ, 

IL-12/23p40, IL-23p19, IL-17A, and IL-22. On the other 

hand, apremilast has been reported to increase the produc-

tion of IL-6 and IL-10.20 This is of interest, since IL-10 

is a cytokine with potent anti-inflammatory properties, 

while IL-6 is a cytokine with pro- and anti-inflammatory 

features.21,22

Mechanistically, PDEs degrade intracellular cAMP levels 

by enzymatic hydrolysis. The cyclic nucleotide cAMP is an 

important intracellular secondary messenger. Extracellular 

inflammatory signals like chemokines, leukotrienes, and PGs 

bind to GPCRs, leading to activation of AC, which increases 

the production of cAMP.23 The secondary messenger cAMP 

then interacts with and activates effector proteins like PKA. 

On the one hand this kinase results in phosphorylation and 

activation of transcription factors like CREB and ATF-1. On 

the other hand PKA activation leads to inhibition of other 

transcription factors like NF-κB.24,25 In this way cAMP is 

involved in immune homeostasis by increasing inflammatory 

signals when cAMP levels are low and by reducing inflam-

matory signaling when cAMP levels are high (Figure 1).

There are eleven individual families of PDEs described in 

mammalian species (PDE1–PDE11) with different selectiv-

ity to cAMP/cGMP hydrolyzation and distinct predominant 

cellular localization.26 PDE4 is specific for cAMP hydro-

lyzation and is the major PDE isoenzyme found in immune 

cells like monocytes, T-cells, and neutrophils.27 Apremilast 

is a selective inhibitor of PDE4, with significant inhibition 

observed only for the PDE4 isoenzymes encoded by four 

genes (PDE4A, PDE4B, PDE4C, and PDE4D). In a recent 

study, apremilast (10 µM) showed an average of approxi-

mately 95% inhibition of the PDE4 enzymes in vitro. There 

was no significant inhibition measured on other members 

of the PDE family.28 Originally, apremilast was developed 

as a thalidomide analog as both drugs have the phthalimide 

ring in common.29 Despite this relatedness, apremilast shows 

no binding to CRBN, the primary molecular target of thali-

domide teratogenicity, as this binding is mediated through 

the glutarimide ring of thalidomide and apremilast does not 

contain a glutarimide ring.28,30

Apremilast treatment has been reported to elevate 

intracellular cAMP levels in human peripheral blood mono-

nuclear cells (PBMCs) in response to PGE2.28 In vitro, 

treatment of PBMCs with apremilast inhibits LPS-induced 

TNF production and reduces CpG ODN-stimulated IFN-α 

production.28 Further, the production of cytokines like IL-2, 

IL-5, IL-10, IL-13, Il-17, TNF, GM-CSF, and IFN-γ by anti-

CD3-stimulated T-cells was inhibited by apremilast.28 In 

contrast, the presence of apremilast significantly enhanced 

IL-10 and IL-6 production from LPS-stimulated PBMCs.20 

The different regulation of IL-10 in T-cells compared to 

PBMCs by apremilast could be explained by the presence of 
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antigen presenting cells when studying cytokine production 

in PBMCs. In an antigen-specific transgenic T- and B-cell 

clonal expansion mouse model, apremilast had no effect on 

the clonal expansion of T- or B-cells and had no effect on 

antibody responses.28

PDE4 inhibition has also been tested in preclinical models 

of PsO and PsA. In vivo studies using a PsO mouse model 

showed significant reduced epidermal thickness, reduced 

proliferation index, and recovery of psoriasiform histological 

features upon apremilast treatment.20 In a murine model of 

arthritis apremilast treatment blocked synovial inflammation, 

cartilage damage, and bone erosion.31

Efficacy of apremilast
Clinical efficacy of apremilast in PsA was studied in four 

randomized, placebo-controlled trials with open-label 

extension periods.32 This extensive Phase III clinical trial 

program is called the Psoriatic Arthritis Longterm Assess-

ment of Clinical Efficacy (PALACE).32 For clinical efficacy 

assessment of apremilast in plaque-type PsO two rando

mized, placebo-controlled Phase III clinical studies with 

open-label extensions have been performed, ESTEEM 1 

and ESTEEM 2.33

Recently, the first results of a Phase III clinical trial 

comparing apremilast to placebo and etanercept called the 

LIBERATE trial were presented at the 73rd Annual Meeting 

of the American Academy of Dermatology.34

Efficacy of apremilast in PsA
Efficacy data of apremilast in PsA are available from the 

PALACE 1, PALACE 2, and PALACE 3 studies. Those trials 

had a similar design and enrolled patients with active PsA 

defined by $3 swollen joints and $3 tender joints despite 

prior or current treatment with DMARDs (small-molecule 

and/or biologic). Different to PALACE 1 and PALACE 

2, the PALACE 3 trial studied the efficacy of apremilast 

in patients with active PsA who had at least one psoriatic 

lesion with a body surface area (BSA) $3%.32,35,36 Overall 

there have been 1,493 patients randomized and treated either 

with placebo or apremilast 20 mg twice daily (BID) or 30 

mg BID.33 Apremilast was either given as a monotherapy 

(34.8%) or in combination with stable doses of non-biological 

cAMP

AMP

Apremilast

PDE4

TNF
IFN-γ
IL-12
IL-17
IL-22
IL-23

PKA

ATF-1CREBNF-κB

IL-6
IL-10

Figure 1 Mode of action of apremilast.
Notes: Apremilast specifically blocks PDE4. As PDE4 degrades cAMP to AMP, cAMP levels rise during apremilast treatment. The elevation of intracellular cAMP leads to the 
activation of PKA. This results in phosphorylation and activation of transcription factors like CREB and ATF-1. On the other hand, NF-κB is inactivated. This transcriptional 
regulation is responsible for the reduced production of pro-inflammatory mediators like TNF, IFN-γ, IL-12, IL-17, IL-22, and IL-23 and the increased production of IL-6 and 
the anti-inflammatory mediator IL-10.
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DMARDs (65.2%). Methotrexate (#25 mg per week) was 

the most common co-medication of patients (54.5%).33 

Primary efficacy endpoint was the proportion of patients 

meeting 20% improvement in modified American College 

of Rheumatology response criteria (ACR20) at week 16. 

Additional efficacy outcome measures included symptoms 

of PsA, physical function, enthesitis, dactylitis, and PsO.32 At 

week 16, significantly more patients receiving apremilast 20 

mg BID (30.4%) or 30 mg BID (38.1%) achieved an ACR20 

response compared to placebo treatment (19.0%) in the PAL-

ACE 1 trial.32 The pooled data of PALACE 1–3 trials after 

16 weeks of treatment with apremilast 30 mg BID showed 

a significantly higher ACR20 response (37.0%) compared 

to placebo (18.8%).33 Patients with baseline enthesitis had a 

significantly higher change from the Maastricht Ankylosing 

Spondylitis Enthesitis Score when treated with apremilast 30 

mg BID versus placebo. In patients with dactylitis, the mean 

change from baseline in dactylitis severity score was higher 

with apremilast versus placebo but did not reach statistical 

significance at week 24.32 After 24 weeks of treatment, the 

placebo-controlled phase ended and the remaining placebo 

patients were re-randomized to either apremilast 20 mg BID 

or apremilast 30 mg BID.32 The ACR20 response could be 

sustained among the patients who continued receiving treat-

ment with apremilast through week 52. At week 52, 63.0% 

of patients who received apremilast 20 mg BID and 54.6% 

who received 30 mg BID achieved an ACR20 response 

(Table 1).37

Efficacy of apremilast in PsO
Data on the efficacy of apremilast on PsO were collected in 

trials for PsA and in PsO trials. The PALACE studies showed 

a reduction of the baseline Psoriasis Area and Severity Index 

(PASI) in patients with PsO affecting $3% of the BSA by at 

least 50% (PASI-50) in a significantly higher proportion of 

patients receiving apremilast 20 mg BID (33.8%) or apremi-

last 30 mg BID (50.6%) compared to placebo (18.5%) after 

24 weeks.32 In the ESTEEM 1 and ESTEEM 2 trials, 1,257 

patients with moderate to severe plaque PsO defined by a 

PASI score $12, a BSA $10%, and a static physician global 

assessment (sPGA) $3, who were candidates for systemic 

or phototherapy were included.33 Patients were treated with 

either apremilast 30 mg BID or placebo (2:1) for 16 weeks, 

from week 16 to week 32 every patient received apremilast 

30 mg BID followed by a randomized reset phase from week 

32 to week 52, depending on primary PASI response. The 

primary efficacy endpoint was a PASI-75 response after 16 

weeks, the secondary efficacy endpoint was the proportion 

of patients reaching an sPGA of 0 (clear) or 1 (almost clear) 

after 16 weeks.

Patients included in this trial had a mean PASI score of 

19.07, 70% had an sPGA score of 3 (moderate) and 29.8% had 

an sPGA score of 4 (severe). Eighteen percent of patients in the 

ESTEEM 1 and ESTEEM 2 trial also suffered from PsA.33 After 

16 weeks of treatment with apremilast 30 mg BID, 33.1% of 

patients in the ESTEEM 1 trial had a PASI-score improvement 

of 75% compared to baseline (5.3% with placebo treatment). 

In the ESTEEM 2 trial, 28.8% of patients reached a PASI-75 

response after 16 weeks compared to 5.8% following placebo 

treatment. An sPGA score of clear or almost clear was reached 

by 21.7% of patients in the ESTEEM 1 trial (3.9% with placebo) 

and by 20.4% of patients in the ESTEEM 2 trial (4.4% with 

placebo). Seventy-nine out of 835 patients (9.5%) treated with 

apremilast 30 mg BID in both trials had a 90% improvement 

in PASI score (PASI-90) after 16 weeks (Table 1).33

Beside PASI and sPGA response, patients treated with 

apremilast in the ESTEEM 1 and ESTEEM 2 trial had an 

improvement in nail PsO, scalp PsO, and pruritus.33

In the LIBERATE (EvaLuatIon from a PlaceBo-controllEd 

Study of ORal ApremilasT and Etanercept in Plaque 

Psoriasis) Phase IIIb clinical trial to measure the efficacy 

and safety of apremilast, etanercept, and placebo in patients 

with moderate to severe plaque PsO, 250 subjects who had 

no prior exposure to biological agents were randomized 1:1:1 

to receive either apremilast 30 mg BID, etanercept 50 mg 

subcutaneously once weekly or placebo for 16 weeks. After 

week 16 all patients received apremilast 30 mg BID through 

week 104.34 The primary endpoint was to evaluate efficacy 

and safety of apremilast 30 mg BID compared to placebo at 

week 16. The study was not designed to directly compare 

apremilast to etanercept treatment.34

Table 1 Efficacy of apremilast treatment

Efficacy endpoints Apremilast dose BID Patients (%)

ACR20 at week 16 20 mg 30.4%32

ACR20 at week 16 30 mg 38.1%32

ACR20 at week 52 20 mg 63.0%37

ACR20 at week 52 30 mg 54.6%37

PASI-50 at week 24 20 mg 33.8%32

PASI-50 at week 24 30 mg 50.6%32

PASI-75 at week 16 30 mg 33.1%33,*

PASI-75 at week 16 30 mg 28.8%33,#

PASI-75 at week 16 30 mg 39.7%34,§

PASI-90 at week 16 30 mg 9.5%33

sPGA of 0 or 1 at week 16 30 mg 21.7%33,*

sPGA of 0 or 1 at week 16 30 mg 20.4%33,#

Notes: *ESTEEM 1; #ESTEEM 2; §LIBERATE.
Abbreviations: ACR, American College of Rheumatology; PASI, Psoriasis Area 
and Severity Index; sPGA, static physician global assessment; BID, twice daily.
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After 16 weeks, 33 out of 83 (40%) patients receiving 

apremilast 30 mg BID showed a PASI-75 response, compared 

to ten out of 84 (12%) patients receiving placebo treatment 

and 40 out of 84 (48%) patients receiving etanercept 50 mg 

subcutaneously once weekly.34

Safety and tolerability of PDE4 
inhibition
In a pooled analysis, 1,493 patients receiving either placebo 

(n=495), apremilast 20 mg BID (n=501) or apremilast 30 mg 

BID (n=497) in the PALACE 1, 2, and 3 clinical trials were 

included in a safety population to assess safety and toler-

ability of apremilast treatment.38 After 24 weeks, all patients 

receiving placebo were re-randomized to either 20 mg BID 

or 30 mg BID apremilast. The apremilast exposure in this 

pooled analysis included 720 patients exposed to apremilast 

20 mg BID (766.4 patient years) and 721 patients exposed 

to apremilast 30 mg BID (769.0 patient years).38 The most 

common adverse events (AEs) in these studies were diarrhea 

(14.3%), nausea (12.6%), urinary tract infections (10.3%), 

headache (10.1%), and nasopharyngitis (7.4%) (Table 2).33 

In the PALACE 1 clinical trial, most AEs occurred during 

the first 24 weeks of treatment, with most AEs (over 90%) 

being mild to moderate in severity and discontinuation rates 

because of AEs were under 10%.37 Diarrhea and nausea 

occurred most often during the first 2 weeks of treatment and 

usually resolved within 4 weeks despite continued treatment 

and without medical intervention.37 From week 0 to 52, 6.1% 

of patients in both treatment arms (apremilast 20 mg BID and 

apremilast 30 mg BID) reported severe AEs (SAEs) while 

3.6% of patients treated with placebo reported an SAE from 

week 0 to 24. With the exception of myocardial infarction, 

which was reported in two patients receiving apremilast 20 

mg BID, no individual SAE was reported more than once 

per treatment group.37

During the 52-week period there were no cases of lym-

phoma, de novo tuberculosis or tuberculosis reactivations 

reported, while there has been one squamous cell carcinoma 

of the skin identified in this period.37 One death occurred 

in the placebo-controlled phase in a 52-year old woman 

receiving apremilast 20 mg BID and methotrexate due to 

multi-organ failure secondary to pre-existing vitamin B
12

 

deficiency and was not considered to be study drug related 

by the investigator.37

There were no clinically meaningful effects on laboratory 

measurements detected during the first 52 weeks of the trial 

with no marked abnormalities in leukocytes, neutrophils, 

or platelets and only in one or two patients have there been 

marked increases in ALT (n=2) or creatinine (n=1), or marked 

decreases in hemoglobin (n=2).37,38

Preclinical trials showed that PDE4B deficient mice were 

leaner, had lower fat pad weights, smaller adipocytes, and 

decreased serum leptin levels compared to wild type mice.39 

In the PALACE 1 trial, weight decrease was reported as 

an AE in 1.6% of patients receiving apremilast 20 mg BID 

and 2.0% of patients receiving apremilast 30 mg BID dur-

ing the apremilast exposure period.40 Weight loss, that was 

not considered an AE, was observed in a larger proportion 

of patients, as after 52 weeks weight loss greater than 5% 

was observed in 15.8% of patients receiving apremilast 

20 mg BID and in 17.2% of patients receiving apremilast 

30 mg BID. Patients treated with apremilast 30 mg BID had 

a mean weight loss of -1.79 kg after 52 weeks (0.91 kg with 

apremilast 20 mg BID treatment).37 There was no association 

between weight loss and gastrointestinal AEs such as diarrhea 

or nausea and vomiting.40

Besides anti-inflammatory effects, PDE4 inhibitors are 

known to mediate behavioral changes in the animal model.28 

In the conscious ferret model, mild behavioral changes like 

flattened posture, lip licking, and backward walking were 

observed at doses under 10 mg/kg apremilast. Higher doses 

led to marked emesis along with pronounced behavioral 

changes in these animals.28 During the placebo-controlled 

phase of the clinical trials, 1.2% (14/1,184) of patients 

treated with apremilast compared to 0.5% (2/418) of patients 

treated with placebo reported depressive mood or depression. 

None of these depressions was classified as severe or led to 

discontinuation of the study.33

Patient focused perspectives
PsO and PsA go along with severe disease-related limitations 

in quality of life. PsO patients indicated itching, scales, and 

flaking as most bothersome, while joint pain was reported 

by 89% of patients with PsA.41 Patients with more than 

four affected joints answered “much difficulty” or “unable 

Table 2 Safety and tolerability of apremilast treatment – most 
common adverse events

Common adverse events

Diarrhea 14.3%38

Nausea 12.6%38

Urinary tract infection 10.3%38

Headache 10.1%38

Nasopharyngitis 7.4%38

Weight loss of 5%–10% 14.3%33

Weight loss .10% 5.7%33

Depression/depressive mood 1.2%33
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to do” for many daily life tasks like bending down to pick 

up clothing from the floor (26%), walking outdoors on flat 

ground (18%), dressing themselves (15%), getting in and 

out of bed or the car (15%), washing and drying their body 

(12%), turning faucets on and off (8%), and lifting a full cup 

or glass to their mouth (7%).41

In the PALACE 1 clinical trial, at week 16, apremilast 

treatment was associated with significantly greater reductions 

(improvements) in the HAQ-Disability Index (HAQ-DI) 

compared with placebo.32 The HAQ-DI scores were main-

tained over 52 weeks with mean reductions in HAQ-DI 

score of -0.37 with apremilast 20 mg BID and -0.32 with 

apremilast 30 mg BID.37 A significant improvement was also 

measured in physical functions by the 36-Item Short-Form 

Health Survey v2 Physical Function domain, in health-related 

quality of life (SF-36v physical component summary and 

Functional Assessment of Chronic Illness Therapy-Fatigue) 

and in patient assessment of pain.33,37

With pruritus being one of the major problems of PsO, 

apremilast treatment led to a reduction of -31.5 points 

(ESTEEM 1) and -33.5 points (ESTEEM 2) in the visual 

analog scale after 16 weeks compared to an improvement of 

-7.3 points (ESTEEM 1) and -12.2 points (ESTEEM 2) in 

the visual analog scale when treated with placebo.33

In the Dermatology Life Quality Index score where 

0 is the best and 30 is the worst value of daily life qual-

ity, apremilast treatment of 30 mg BID showed a mean 

improvement of -6.6 points (ESTEEM 1) and -6.7 points 

(ESTEEM 2) compared to -2.1 points (ESTEEM 1) and 

-2.8 points (ESTEEM 2) upon placebo treatment. These 

improvements could be maintained until week 52.33

There were also statistically significant improvements 

seen in the 36-Item Short-Form Health Survey v2 mental 

component score and in “Work Limitations Questionnaire 

(WLQ-25) Index” upon apremilast treatment compared to 

placebo.33

Apremilast’s position  
in PsO therapy
Apremilast is an orally available PDE4 inhibitor with good 

efficacy in PsA and PsO. The safety profile of apremilast 

within a treatment period of 52 weeks seems to be favor-

able with no increased rates of laboratory abnormalities, 

severe infections or malignancies. Rare AEs reported in some 

of the patients are weight loss and depression.33 These side 

effects seem to be compound-specific. Weight loss should 

be closely monitored in patients treated with apremilast, 

underweight patients should only be treated with caution. 

However, weight loss may be a beneficial side effect in 

selected patients with adiposity, which is a strong risk factor 

for incident PsO and obesity-related disorders like diabetes 

mellitus type 2, hyperlipidemia, hypertension, and ischemic 

heart disease.42 However, for a concluding statement on apre-

milast safety profile additional data from long-term extension 

phases of clinical trials, Phase IV studies, and registry data are 

needed. The manufacturer does not recommend performing 

pre-examinations for tuberculosis, or laboratory monitoring 

during therapy with apremilast.33 However, it is up to the 

dermatologist and the rheumatologist to evaluate the need 

for laboratory testing. Current therapy guidelines recommend 

PsA treatment with NSAIDs, followed by methotrexate treat-

ment or other orally available DMARDs like leflunomide 

or sulfasalazine when clinical progression is observed. If 

these DMARDs are contraindicated, show toxicity or lack 

of efficacy, second line therapy with biological agents like 

etanercept or other TNF-blocking drugs, with or without 

DMARD co-medication is indicated.18 In patients with PsA, 

apremilast could find its place early in the treatment ladder 

due to its favorable safety profile and its clinical response to 

signs and symptoms of PsA.

Compared to biological agents, apremilast seems not to 

increase the risk of infections and malignancies and has the 

advantage of an oral route of application, but head to head 

studies are helpful to evaluate its clinical efficacy in PsA. 

Moreover, efficacy and safety trials of combination therapies 

of apremilast and biological DMARDs are needed, since this 

approach may be of benefit in difficult to treat patients or in 

patients with AEs or contraindications to methotrexate.

With approximately one out of three patients reaching 

a PASI-75 response and one out of ten (9.5%) reaching a 

PASI-90 response after 16 weeks of treatment, apremilast 

will probably stay a second line drug for PsA patients with 

major skin involvement. With newly introduced biological 

agents like secukinumab, an IL-17A antibody, approximately 

70%–75% of patients achieve a PASI-90 response after 

16 weeks of treatment.43 Other second generation biologicals 

targeting the Th17 axis like antibodies neutralizing IL-23p19 

are under clinical investigation.

Taken together, apremilast is a modern anti-psoriatic oral 

compound with a favorable safety profile, which primarily 

will be used in patients with PsO and PsA who do not respond 

adequately to methotrexate or other oral anti-psoriatics.
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