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ABSTRACT
Objectives Oligoarticular psoriatic arthritis (PsA) is 
frequent but rarely studied. The objective was to assess 
the efficacy of apremilast in early oligoarticular PsA.
Methods FOREMOST (NCT03747939) was a phase 
4 multicentre, randomised, double- blind, placebo- 
controlled trial. Patients had early (symptom duration 
≤5 years) oligoarticular PsA (>1 but ≤4 swollen and 
>1 but ≤4 tender joints; 2–8 total active joints). Patients 
were randomised 2:1 to apremilast 30 mg two times 
per day or placebo for 24 weeks, with an early escape 
at week 16. The primary endpoint was the proportion 
of patients at week 16 who achieved minimal disease 
activity (MDA)- Joints (modification of MDA mandating 
≤1 swollen joint and ≤1 tender joint) based on sentinel 
joints (those affected at baseline) with a combination 
of non- responder imputation and multiple imputations. 
Exploratory analysis assessed all joints.
Results Of 308 patients randomised (apremilast: 
n=203; placebo: n=105), mean (SD) PsA duration was 
9.9 (10.2) months, mean (SD) age was 50.9 (12.5) 
years and 39.9% of patients were using a conventional 
synthetic disease- modifying antirheumatic drug. MDA- 
Joints (sentinel joints (primary endpoint) and all joints) 
were achieved by significantly more patients with 
apremilast (33.9% and 21.3%) vs placebo (16.0% and 
7.9%) at week 16 (p=0.0008 and nominal p=0.0028, 
respectively). Greater improvements in patient- reported 
outcomes, clinical disease activity and skin involvement 
were also seen with apremilast versus placebo.
Conclusions FOREMOST is the first randomised 
controlled trial designed for early oligoarticular PsA and 
showed apremilast improves clinical and patient- reported 
outcomes. This trial may inform the optimal management 
of PsA in these patients.
Trial registration number NCT03747939.

INTRODUCTION
Psoriatic arthritis (PsA) is a heterogeneous inflam-
matory rheumatological disorder characterised 
by inflammatory arthritis which, based on the 
number of actively inflamed joints, can be divided 
into oligoarticular PsA and polyarticular PsA.1 
The oligoarticular phenotype has been frequently 
observed in different real- world cohorts, occurring 
in up to 50% of PsA patients.2–5

Despite fewer involved joints and generally lower 
rates of enthesitis and dactylitis,3 oligoarticular PsA 
can significantly impact the quality of life.3 4 6 Addi-
tionally, similar levels of pain and disease burden, 
including a high proportion of patients who found 
the state of their symptoms to be unacceptable, 
have been seen in oligoarticular PsA compared with 
polyarticular PsA.4 7

Both the European Alliance of Associations for 
Rheumatology (EULAR) recommendations and the 
Group for Research and Assessment of Psoriasis 
and Psoriatic Arthritis recommendations have put 
forward oligoarticular PsA as part of the research 
agenda, noting there are little data on the treatment 
of patients with oligoarthritis since published clin-
ical trials have generally enrolled patients with at 
least three swollen joints and at least three tender 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Psoriatic arthritis (PsA) is frequently 
oligoarticular. Even with limited joint 
involvement, PsA can be associated with 
considerable disease burden and marked 
impact on quality of life.

 ⇒ There are limited data on drug effectiveness 
in oligoarticular PsA since most trials exclude 
patients with low counts of involved joints.

WHAT THIS STUDY ADDS
 ⇒ FOREMOST is the first trial targeting early 
oligoarticular PsA. This trial provides data on an 
under- represented group of patients. We found 
that even with limited joint involvement, the 
impact of PsA was high at baseline.

 ⇒ In this randomised controlled trial comparing 
apremilast and placebo, the primary outcome 
was met. Patients with oligoarticular PsA 
treated with apremilast showed improvements 
in clinical outcomes and patient- reported 
outcomes at week 16.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The results of FOREMOST suggest apremilast is 
effective for patients with early PsA and limited 
joint involvement.
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only as a secondary outcome; therefore, studies that 
focus on enthesitis as a primary outcome are warranted. 
We also need to advance our knowledge on the optimal 
paradigm for the screening and treatment of IBD and 
uveitis in patients with psoriasis and PsA.

Response to treatment. Certain patient and environ-
mental characteristics can influence the response of 
PsA to treatment, including sex and/or gender, obesity, 
socioeconomic status, ethnicity, skin colour, health- care 
system and other factors. Defining how such characteris-
tics affect assessment and therapy could help to optimize 
care. For some issues that impact therapeutic choices, 
such as reproductive health considerations, although 
there are limited data in PsA, extrapolation from con-
siderations of other patient groups and the work done 
analysing those data could be of benefit46.

Disease impact. Beyond disease activity, PsA has an 
impact on people in many ways, with pain and fatigue 
typically identified by patients as the highest priority 
issues47. Further research into the optimal management 
of pain and fatigue is likely to provide substantial benefit 
to patients.

Safety considerations. With the increased use of drugs 
with different mechanisms of action, long- term safety 
is a universal concern among patients and physicians. 
In addition to data from RCTs, information on safety 
from registries, longer term open- label follow- up to 
RCTs, claims data, and other sources can be important. 
Further definition of the relative safety of various agents 
can impact therapeutic choice.

Cardiometabolic disease. Cardiometabolic disease is of 
special importance in patients with psoriasis and PsA48. 
The following have been identified as areas of interest 
in the research agenda on cardiovascular and related 
comorbidities: ideal methods for cardiovascular risk 
screening; the impact of disease activity and therapies 
on cardiovascular risk; methods of modifying cardiovas-
cular risk; the effect of dietary changes and microbiome 
on disease activity and metabolic alterations; the effect 
of fatty liver disease on disease activity; and the effect of 
modifying obesity and metabolic disease on response to 
therapy and overall disease activity.

Care delivery. The COVID pandemic has affected the 
mental health of patients and physicians alike, and 
has changed medicine service delivery worldwide49. 
Many changes, such as telehealth, seem set to stay. How 
such changes in care delivery impact the mental health 
status, disease activity and quality of life of patients 
with psoriasis and PsA is worth studying. There are 
some unresolved issues related to COVID infection and 
COVID vaccination that need further research, such as 
impact on therapy outcomes and disease activity.

Discussion
This paper summarizes the updated GRAPPA treatment 
recommendations for 2021, covering all six clinical 
domains of PsA in addition to related conditions and 

associated comorbidities. Considering the complexity 
of the disease and the rapidly evolving research land-
scape, up- to- date treatment recommendations can be 
of great relevance to clinicians and patients in manag-
ing PsA. Given the heterogeneity of disease presenta-
tion of PsA, individualization of therapy is crucial. With 
this update, GRAPPA has maintained a domain- based 
approach as well as a focus on comorbidities to guide 
treatment selection for individuals.

The recommendations are based on systematic 
searches to identify relevant evidence, which was 
assessed using a GRADE approach to ensure that qual-
ity of evidence was considered. All subcommittees had 
PRP involvement and developed their recommendations 
using consensus among international experts and PRPs. 
The subcommittees had strong representation from 
rheumatology and dermatology, and the related condi-
tion group also invited experts from the field of uveitis 
and IBD to ensure that multidisciplinary views were 
incorporated. All groups had worldwide representation 
from multiple continents and different health- care set-
tings to ensure that the recommendations can be applied 
globally.

Some limitations of these recommendations relate 
to areas of limited evidence, including oligoarthritis, 
axial disease and forms of psoriasis other than plaque 
psoriasis. In addition, specific recommendations for the 
sequencing of effective therapies cannot be provided at 
present. Of note, the efficacy data utilized herein were 
taken from RCTs; clearly, patients recruited to clinical 
trials do not represent the broad diversity of people and 
PsA subtypes as seen in clinical practice. We have not 
attempted to give recommendations on the treatment of 
comorbidities, but rather advice on the general manage-
ment of these conditions, as there is no clear evidence 
of the differential treatment of these comorbidities in 
people with PsA compared with the general population 
and this is typically beyond the scope of the rheuma-
tologist or dermatologist treating PsA. Although the 
involvement of a representative, international panel 
increases the applicability of the recommendations, the 
recommendations cannot account for local health- care 
restrictions or guidance. We hope that clinicians can 
interpret the GRAPPA recommendations alongside 
any local or national guidance to provide further 
clarification.

Although these recommendations summarize the 
latest evidence up to 2021, research in PsA is rapidly 
evolving and all treatment recommendations therefore 
require regular updates. GRAPPA is committed to this 
endeavour as an ongoing process following on from suc-
cessful treatment recommendations in 2009, 2015 and in 
2021. We hope that future research will address some of 
the unmet needs reviewed here and are optimistic that 
future iterations of the recommendations will be able to 
incorporate this research in the years to come.

Conclusions
There has been tremendous progress regarding PsA 
over the past two decades. In addition to greater insight 
into the immunopathophysiology, and refinement in 
outcomes and assessments, novel therapeutic agents 
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Recommendation

therapies should be prescribed as detailed in the subsequent 
recommendations.

Recommendation 3: Local injections of glucocorticoids should be 
considered as adjunctive therapy in psoriatic arthritis; systemic 
glucocorticoids may be used with caution at the lowest effective 
dose.
This recommendation is unchanged compared with 2015 but 
has been reordered to better align with the different phases of 
treatment (figure 1).18 It has to be also noted that glucocorticoid 
therapy should be used for only a short period of time. The task-
force does not recommend the use of systemic glucocorticoids 
for axial disease.35

Recommendation 4: In patients with polyarthritis, a csDMARD 
should be initiated rapidly, with methotrexate preferred in those 
with relevant skin involvement.
The main change in recommendations 4 and 5 (together recom-
mendation 3 in 2015) is the separation of polyarticular versus 
oligoarticular joint involvement to ensure that the poorer prog-
nostic nature of polyarthritis is more strongly emphasised than 
this was done before. The taskforce defined polyarticular disease 
as five or more active (swollen) joints.36 Patients with polyartic-
ular disease should receive a csDMARD either as first- line drug 
or after only a short course of NSAIDs. ‘Rapid’ infers prompt 
commencement of a csDMARD, commensurate with the severity 
of clinical presentation or comorbidities; delays should not 
exceed 2 weeks. Thus, while recommendation 4 has been newly 
added, it was already comprised in former recommendation 3, 
where ‘many swollen joints’ was mentioned as a poor prognostic 
marker requiring rapid (‘early’) institution of DMARDs.

This recommendation, as well as recommendation 5, places 
the use of csDMARDs in the management of PsA as first- line 
DMARDs. The continuous prioritisation of csDMARDs reflects 
consensual expert opinion within the taskforce that favoured the 
benefit to risk balance of csDMARDs and in particular MTX 
over biologicals, as well as their lower cost. Data supporting the 
use of MTX in PsA are scarce and include only small or inconclu-
sive clinical trials,37 as well as indirect evidence stemming from 
the TICOPA trial and evidence from observational studies.38–41 
However, the SEAM- PsA study, which was part of the SLR and 
has meanwhile been published in full, revealed that MTX has 
similar efficacy in joint counts, skin involvement, enthesitis, 
dactylitis and physical function as etanercept or even etaner-
cept plus MTX.42 Given this similarity of effectiveness, and the 
differences in costs, this study further supports the taskforce’s 
decision to place MTX and other csDMARDs at the top of the 
therapeutic algorithm (figure 1).

The taskforce acknowledged that patients may have a reluc-
tance to take MTX and may experience adverse effects. To our 
knowledge, data proving that MTX is less well tolerated in PsA 
than in rheumatoid arthritis are lacking, but the effects of and 
the overall long- term experience with MTX should be part of 
the information given to the patient in the process of shared 
decision- making.43 Thus far, MTX remains widely used in daily 
practice as reported in registries, has high treatment mainte-
nance over time and seems effective in the control arms of most 
clinical trials, in which disease control with MTX monotherapy 
appears satisfactory.42

MTX is highlighted among the csDMARDs, in particular for 
patients with ‘relevant’ skin involvement: ‘relevant’ is defined 
as either extensive (body surface area involvement >10%), or 
as important to the patient: more limited psoriasis leading to 

significant impact on quality of life (eg, face/hand/feet/genital 
involvement). This definition would correspond, in other 
dermatological terms, to moderate to severe psoriasis. MTX has 
proven efficacy in skin psoriasis, is recommended in treatment 
guidelines for psoriasis and has become the standard csDMARD 
for skin psoriasis in many countries.44–47

On the other hand, MTX leads to hepatotoxicity, and data on 
the beneficial effects of MTX on cardiovascular disease in PsA 
are conflicting.48 49 Taking all these elements into account, the 
taskforce felt a gradual approach to intensify PsA treatment most 
appropriate and proposed a csDMARD (usually MTX) as the 
first DMARD. MTX should be prescribed attempting to reach 
25 mg per week as the optimal dose and with folate supplemen-
tation. Other csDMARDs have shown efficacy in PsA as well and 
may also be considered at this stage (although with less efficacy 
in the skin): these include leflunomide and sulfasalazine.50 Ciclo-
sporin is not recommended for PsA.

If improvement does not exceed 50% of a composite measure 
for PsA within 3 months or the treatment target is not reached 
within 6 months, such csDMARD therapy should not be pursued 
longer (figure 1). In light of paucity of good clinical data, the 
search for better evidence for the efficacy of csDMARDs as 
monotherapy or as combination therapy was prioritised on the 
research agenda.

Recommendation 5: In patients with monoarthritis or oligoarthritis, 
particularly with poor prognostic factors such as structural damage, 
high erythrocyte sedimentation rate/C reactive protein, dactylitis or 
nail involvement, a csDMARD should be considered.
This recommendation emphasises that patients with oligoartic-
ular disease should (similar to polyarticular patients) receive a 
csDMARD rapidly in the presence of poor prognostic factors 
(please see the text of the recommendation). Concerning factors 
associated with poor prognosis (here defined as radiographic 
severity), the SLR identified nail involvement in addition to 
those factors presented in 2011 and 2015, and this element was 
added accordingly to the phrasing of recommendation 5.51 52

Dactylitis was previously addressed together with enthesitis 
(see recommendation 9 in 2015). However, these manifesta-
tions have now been separated. The taskforce considered that 
dactylitis was distinct in terms of physiopathology, diagnosis 
and prognosis, since it is linked to radiographic changes in PsA, 
whereas enthesitis is not.53 Furthermore, although there is a lack 
of good- quality data, recent studies suggest at least some efficacy 
of MTX in dactylitis.41 42 Thus, dactylitis should now be treated 
similarly to arthritis, and if associated with polyarticular disease 
it should be treated like polyarthritis. Of note, NSAIDs have not 
demonstrated efficacy in dactylitis.

Given the lack of strong data on oligoarticular PsA, this recom-
mendation was based more on expert opinion than on hard data 
(level of evidence, 4; grade of recommendation: C).

Recommendation 6: In patients with peripheral arthritis and an 
inadequate response to at least one csDMARD, therapy with a 
bDMARD should be commenced; when there is relevant skin 
involvement, an IL-17 inhibitor or IL-12/23 inhibitor may be 
preferred.
This recommendation addresses patients with peripheral 
arthritis, after failure or intolerance to at least one csDMARD. 
In these patients, the taskforce recommends a bDMARD. In 
some patients, especially those without bad prognostic factors or 
those with mild disease activity, it may be indicated to rotate to 
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アプレミラスト（オテズラ®）

・経⼝PDE4阻害薬

・細胞内セカンドメッセンジャーである
cAMPを選択的に加⽔分解する酵素であ
るPDE4を阻害

・細胞内cAMP濃度が上昇することで、
抗炎症性サイトカイン発現増加と炎症性
サイトカイン発現低下につながる
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serious infections recovered after standard courses of antibiotic
treatment and continued the study. Other serious events
included two myocardial infarctions (placebo and apremilast
20 mg BID) and two solid tumour malignancies (placebo: pros-
tate cancer; apremilast 30 mg BID: breast cancer). One death
occurred on day 73 in a 52-year-old woman receiving apremilast

20 mg BID plus methotrexate; the primary cause of death was
multiorgan failure secondary to pre-existing vitamin B12 defi-
ciency and was considered unrelated to study medication by the
investigator. No cases of active tuberculosis (new or reactivation,
despite no latent tuberculosis screening requirements), lymph-
oma or vasculitis were reported.

Figure 2 Proportion of patients achieving 20% improvement in modified American College of Rheumatology (ACR20) response criteria at week 16.
(A) The proportion of patients achieving an ACR20 response at week 16 (primary efficacy endpoint). (B) The proportion of patients achieving an
ACR20 response by biologic experience. The per-protocol population (n=489) was analysed using non-responder imputation for missing data;
last-observation-carried-forward (LOCF) methodology was used for sensitivity analyses. Error bars represent SE. *p<0.02; †p<0.007; ‡p<0.001.

Table 2 Secondary outcomes at week 24: per-protocol population (n=489*)

Apremilast

Placebo
n=165

20 mg BID
n=163

p Value vs
placebo

30 mg BID
n=161 p Value vs placebo

ACR20, n† 22 (13.3%) 43 (26.4%) 0.0032 59 (36.6%) <0.0001
ACR50, n† 7 (4.2%) 24 (14.7%) 0.0013 32 (19.9%) <0.0001
ACR70, n† 1 (0.6%) 9 (5.5%) 0.0102 17 (10.6%) 0.0001
HAQ-DI (0–3), LS mean change (SE) −0.08 (0.04) −0.21 (0.04) 0.0092 −0.26 (0.04) 0.0004
SF-36v2 PF score, LS mean change (SE)‡ 1.5 (0.67) 3.5 (0.68) 0.0295 5.1 (0.67) 0.0001
EULAR good/moderate response, n 27 (16.4%) 51 (31.3%) 0.0016 71 (44.1%) <0.0001
DAS-28 (CRP), LS mean change (SE) −0.20 (0.09) −0.66 (0.09) 0.0002 −0.91 (0.09) <0.0001
DAS-28 (CRP) <2.6, n 4 (2.4%) 19 (11.7%) 0.0011 30 (18.6%) <0.0001
CDAI (0–76), LS mean change (SE) −3.1 (0.97) −7.6 (0.96) 0.0010 −9.6 (0.95) <0.0001
Patient assessment of pain (0–100 mm VAS), LS mean change (SE) −4.1 (1.8) −11.3 (1.8) 0.0045 −14.8 (1.8) <0.0001
Swollen joint count (0–76), LS mean change (SE) −1.4 (0.63) −4.1 (0.63) 0.0023 −5.1 (0.63) <0.0001
Tender joint count (0–78), LS mean change (SE) −0.91 (1.01) −5.0 (1.0) 0.0035 −7.8 (1.0) <0.0001
Patient Global Assessment (0–100 mm VAS), LS mean change (SE) −2.1 (1.9) −8.0 (1.9) 0.0285 −12.1 (1.9) 0.0002
Physician Global Assessment (0–100 mm VAS), LS mean change (SE) −6.7 (1.9) −14.4 (1.9) 0.0040 −19.1 (1.9) <0.0001
CRP (mg/dL, normal range <0.5), LS mean change (SE) 0.17 (0.09) −0.02 (0.09) 0.1321 −0.05 (0.09) 0.0713
MASES (0–13),§ LS mean change (SE) −0.8 (0.31) −1.6 (0.30) 0.0678 −1.7 (0.29) 0.0334
Dactylitis severity score (0–20),¶ LS mean change (SE) −1.3 (0.27) −2.0 (0.30) 0.0710 −1.8 (0.27) 0.1753
PASI-50, n** 12 (18.5%) 25 (33.8%) 0.0439 41 (50.6%) 0.0001
PASI-75, n** 3 (4.6%) 13 (17.6%) 0.0180 17 (21.0%) 0.0040

Imputation methods included non-responder imputation for categorical endpoints that involve joint counts and last observation carried forward for all continuous endpoints and
categorical endpoints that do not involve joint counts.
*The n reflects the number of randomised patients in the per-protocol population; actual number of patients available for each endpoint may vary.
†Patients who escaped early, discontinued early or did not have sufficient data for ACR response determination were counted as non-responders.
‡Increase in score from baseline indicates improvement.
§Examined among patients who had enthesitis at baseline and ≥1 post-baseline value at or prior to week 24 (placebo: n=96; apremilast 20 mg BID: n=100; apremilast 30 mg BID:
n=107).
¶Examined among patients who had dactylitis at baseline and ≥1 post-baseline value at or prior to week 24; each digit on the patient’s hand and feet was assessed for presence
(score=1) or absence (score=0) of dactylitis. The dactylitis score was the sum of the individual assessments for all 20 digits (placebo: n=64; apremilast 20 mg BID: n=56; apremilast
30 mg BID: n=65).
**Examined among patients who had body surface area ≥3% at baseline (placebo: n=65; apremilast 20 mg BID: n=74; apremilast 30 mg BID: n=81).
ACR20/50/70, 20%/50%/70% improvement in modified American College of Rheumatology response criteria; CDAI, Clinical Disease Activity Index; CRP, C-reactive protein; DAS-28
(CRP), 28-joint Disease Activity Score (using CRP as acute-phase reactant); EULAR, European League Against Rheumatism; HAQ-DI, Health Assessment Questionnaire–Disability Index;
LS, least-squares; MASES, Maastricht Ankylosing Spondylitis Enthesitis Score; PASI-50/75, 50%/75% reduction from baseline Psoriasis Area and Severity Index score; SF-36v2 PF, 36-Item
Short-Form Health Survey Physical Functioning domain; VAS, visual analogue scale.

1024 Kavanaugh A, et al. Ann Rheum Dis 2014;73:1020–1026. doi:10.1136/annrheumdis-2013-205056
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Rheumatology 2018;57:1253-1263.

• DMARD-naïve PsA患者
（平均SJC 11, TJC 20）

• 主要評価項⽬
16週時点のACR20達成率

AEs were mild or moderate in severity. Serious AE (SAE)
rates were not higher in the apremilast arms (1.1%) vs
placebo (2.8%) during 0!24 weeks. Discontinuations due
to AEs during 0!24 weeks were low and similar across all
treatment arms (2.3!3.4%); overall, during 0!52 weeks of
apremilast exposure, cumulative proportions of patients
who discontinued due to AEs were low with apremilast
20mg (5.6%) and 30mg (4.8%).
The most common AEs, occurring in 55% of any treat-

ment group during 0!24 weeks, were diarrhoea, nausea
and headache. Diarrhoea and nausea were generally re-
ported within the first 2 weeks of treatment and usually
resolved within 4 weeks in the vast majority of cases with-
out medical intervention. During 0!52 weeks of apremilast
exposure, no diarrhoea or nausea AEs were reported as
serious; 2.0 and 1.0% of patients treated with apremilast
discontinued due to diarrhoea and nausea, respectively.
Over 0!52 weeks of apremilast exposure, 22 patients

experienced an SAE. Back pain (apremilast 20mg, n=2)
was the only SAE reported by more than one patient in any
treatment group. Among the SAEs were three serious in-
fections: one chronic tonsillitis (apremilast 20mg), one gall-
bladder empyema (apremilast 30mg) and one acute
pyelonephritis (apremilast 30mg); none were opportunistic.

One patient randomized to apremilast 20mg tested posi-

tive for latent tuberculosis at screening and received iso-

niazid for tuberculosis prophylaxis during the study. No

cases of reactivation or de novo tuberculosis were re-

ported. Two cases of basal cell carcinoma (placebo,

n=1; apremilast 30mg, n=1) and one case of squamous

cell carcinoma (apremilast 30mg) were reported. One

case of prostate cancer was reported (apremilast 20mg)

and did not lead to treatment interruption or withdrawal.

One case of cutaneous vasculitis was reported (apremi-

last 30mg) after 1 year of treatment; this was not serious,

no treatment was required and study treatment was

unchanged. One acute myocardial infarction (apremilast

20mg) occurred during the study in a 65-year-old

patient with pre-existing hypertensive heart disease,

hypercholesterolaemia and a BMI of 32.6 kg/m2. No rela-

tionship to the study drug was suspected and treatment

was not interrupted or discontinued. No deaths occurred

during the 52-week study.
Marked laboratory abnormalities were infrequent

(Table 4) and returned to baseline with continued treat-
ment or were associated with a concurrent medical
condition.

FIG. 1 ACR20 response rates and HAQ-DI scores at week 16 (modified intent-to-treat population)
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Oligoarticular PsAに対するアプレミラストの
有効性を評価する



研究デザイン

•10か国 80施設で実施

•第4相多施設共同DBRCT
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joints, with the actual mean active joint counts being much 
higher.8–10 Knowledge regarding the efficacy of drugs in oligoar-
ticular forms would be of great value to clinicians.

Apremilast is an oral phosphodiesterase 4 inhibitor approved 
for the treatment of active PsA.11 The efficacy and safety of 
apremilast were demonstrated in patients with long- standing 
PsA in the phase 3 Psoriatic Arthritis Long- term Assessment of 
Clinical Efficacy (PALACE) clinical trial programme.12–15 In the 
PALACE studies, mean swollen joint count (SJC) was approxi-
mately 10 and mean tender joint count (TJC) was approximately 
20. The efficacy of apremilast in early oligoarticular PsA has not 
yet been evaluated.

The objective of the FOREMOST randomised controlled 
trial was to assess the efficacy of apremilast versus placebo for 
the treatment of early oligoarticular PsA. Here, we report the 
primary results of this trial.

METHODS
Study design
FOREMOST ( ClinicalTrials. gov identifier: NCT03747939) 
was a phase 4 international, multicentre, randomised, double- 
blind, placebo- controlled, parallel- group study conducted from 
December 2018 to December 2022 in 80 sites in 10 coun-
tries. Patients were randomised 2:1 to receive either apremilast 
30 mg two times per day or placebo. The study consisted of a 
4- week screening period, followed by a 24- week double- blind, 
placebo- controlled phase (figure 1). Starting at week 16, patients 
who showed no improvement in SJC (assessed using sentinel 
joints) were eligible for early escape whereby patients initially 
randomised to placebo were switched to apremilast 30 mg two 
times per day and those initially randomised to apremilast 
continued to receive apremilast 30 mg two times per day. After 
week 24, all patients had the option to enter an active treat-
ment extension phase in which all patients received apremilast 
through week 48.

PATIENTS
Patients had PsA according to the Classification Criteria for 
Psoriatic Arthritis. As we aimed to include oligoarticular PsA, 
joint involvement was limited to >1 but ≤4 swollen and >1 but 

≤4 tender joints, of 66/68 SJC/TJC. Overall, patients could 
have 2–8 total active joints, considering there was no formal 
consensus on the definition of oligoarticular disease when the 
study was designed. Disease duration was originally required to 
be ≤2 years but was revised to ≤5 years after symptom onset 
in a protocol amendment dated July 2021 to reach a sufficient 
sample size. Patients taking a conventional synthetic disease- 
modifying antirheumatic drug (csDMARD) (either methotrexate 
or sulfasalazine) to treat PsA at baseline could continue treatment 
provided the treatment was taken at a stable dose for ≥3 months 
prior to baseline and patients remained at a stable dose (≤25 mg/
week for methotrexate and ≤3 g/day for sulfasalazine) during 
the first 24 weeks of the study. Patients taking non- steroidal anti- 
inflammatory drugs (NSAIDs) at baseline were required to be on 
a stable dose for ≥2 weeks before baseline to be enrolled in the 
study and were required to remain on this dose through week 
24. Stable low doses of glucocorticoids (prednisone ≤10 mg/day 
or equivalent) were allowed. Patients were excluded if they had 
received prior treatment with >2 csDMARDs, a Janus kinase 
inhibitor or a biological DMARD.

Assessments
The primary endpoint was the proportion of patients who 
achieved minimal disease activity (MDA)- Joints at week 16, 
based on sentinel joints (those affected at baseline). This outcome 
is a modified MDA16 that requires the achievement of both 
SJC≤1 and TJC≤1 plus achieving ≥3 of the following remaining 
MDA criteria: psoriasis body surface area (BSA) ≤3%, patient 
pain Visual Analogue Scale (VAS) ≤15 mm on a 100 mm scale, 
Patient Global Assessment of Disease Activity (PtGA) ≤20 mm 
on a 100 mm scale, physical function Health Assessment Ques-
tionnaire Disability Index (HAQ- DI) ≤0.5 and enthesitis count 
≤1 based on the Leeds Enthesitis Index (LEI).16 This was selected 
as the primary endpoint to allow for the capture of different 
dimensions of PsA with a particular focus on improvement in the 
number of active joints.

Secondary endpoints assessed at week 16 included the propor-
tion of patients achieving Clinical Disease Activity in Psoriatic 
Arthritis (cDAPSA) remission (≤4) or low disease activity (LDA, 
>4 to ≤13); SJC≤1, TJC≤1, or PtGA≤20 (based on the MDA 

Figure 1 FOREMOST study design. csDMARD, conventional synthetic disease- modifying antirheumatic drug; MDA, minimal disease activity; NSAID, 
non- steroidal anti- inflammatory drug.
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・PBO群 → apremilastへ
・Apremilast群 → 継続



主な組み⼊れ基準

•CASPAR criteriaを満たす

•66/68 SJC/TJCのうち、1-4までのSJC/TJC
→ 活動性のある関節 2-8関節までとした

•発症5年以内



• csDMARD併⽤について
- 3か⽉以上前から安定した⽤量
- 試験開始後24週間は安定した⽤量
- MTX≦25 mg/w, SASP≦3 g/d

•NSAIDs
- 2週間以上前から安定した⽤量
- 24週⽬まで同⽤量を継続

•GC PSL≦10 mg/d相当は許容

•複数のcsDMARDs, JAK阻害薬, bDMARDsの使⽤歴が
あると除外



アウトカム
-主要評価項⽬

16週時点のMinimal disease activity (MDA) ‒ Joints達成率

ØMDA ‒ Joints
SJC≦1およびTJC≦1

+
以下の項⽬のうち3つ以上を満たす

psoriasis BSA≦3%, 患者pain VAS≦15mm, PtGA≦20mm,
HAQ-DI≦0.5, Leeds Enthesitis Index(LEI)≦1



アウトカム
-副次評価項⽬の⼀部

Ø 16週時点のClinical Disease Activity in Psoriatic Arthritis (cDAPSA)で
寛解 or 低疾患活動性

Ø 患者pain VAS≦15mm

Ø Psoriatic Arthritis Impact of Disease(PsAID-12)の
ベースラインからの変化



DAPSA (Disease Activity in PSoriatic Arthritis) Score 
 

Tender Joints  Swollen Joints  

   
1. Tender Joints Count (0-68), TJ: 
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4. Patient’s assessment of disease activity and pain 

 

x How active was your rheumatic disease on average during the last week? 
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x How would you describe the overall level of joint pain during the last week? 
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また，PsAには，末梢関節炎，体軸関節炎，付着部
炎，指趾炎，爪病変，乾癬皮疹の 6つのドメインがあ
り，これらが複雑に絡まって病像が形成される．した
がって，PsAの疾患活動性と重症度を客観的に評価す
る最良の方法は「複合評価指標」を用いることである．
これまでに PsAに特化した各種の指標が開発されて
いる．
　DAPSA（disease activity index for psoriatic arthri-
tis）は，PsAの疾患活動性と最も相関する 5つの要素
（疼痛 visual analog scale（VAS），患者による疾患活
動性全般評価，腫脹関節数（66 関節評価），圧痛関節
数（68 関節評価），血清C反応蛋白（CRP）値）より
なる指標である45）．また，DAPSAより算定に手間と
時間がかかるが，付着部炎と指趾炎の評価も含み，爪
病変を除く 5つのドメインを評価する包括的な指標と
して，CPDAI（composite psoriatic disease activity 
index）がある．その他，GRACE（GRAPPA compos-
ite exercise），PASDAS（psoriatic arthritis disease 
activity score），AMDF（arithmetic mean of desir-
ability functions）などが考案されている（表 4）46）．
DAPSA以外では皮膚病変の評価も行い，さらに身体
機能評価となるHAQ（health assessment question-
naire）が含まれ，GRACEとAMDFではPsAQOLが
用いられている．PASDASでは，QOL評価となる
medical outcomes study short form 36（SF-36）が含

まれる．
　こうした疾患活動性の指標は PsAの治療目標の設
定にも用いられており，最小疾患活動性（minimal 
disease activity：MDA）や低疾患活動性（low disease 
activity：LDA）を目指す治療方針はT2T（T to T：
treat to target）と呼ばれている46）47）（「IV-2 治療目的と
治療指針」参照）．

II-9　血液検査とバイオマーカー
　バイオマーカーとは，生理的あるいは病的な生体指
標のことであり，これを評価することによって疾患の
診断，治療反応性を明らかにできる．大半のPsAで乾
癬（皮膚症状のみ）が先行することより，PsAではそ
の発症を早期に予見できるバイオマーカーも求められ
る．PsAのバイオマーカーとして血液，あるいは滑膜
液中の①可溶性画分，②細胞画分，③遺伝子，④
microRNAに主に焦点が当てられている48）．現在まで
数多くの PsAバイオマーカーが報告されているが，
RAにおけるRFや抗環状シトルリン化ペプチド抗体
（抗CCP抗体）のような，診断に比較的特異性が高い
バイオマーカーは確立していない49）～51）．
　赤血球沈降速度（血沈）やCRPなどの急性反応蛋白
もPsAのバイオマーカーであり，炎症に伴って上昇す
るが，RAほど上昇頻度は高くなく，皮膚の乾癬でも
その重症度に応じて上昇がみられる．また，これらの
亢進は感染症など他の併発する炎症疾患に起因する場
合もあり，特異性はない．軟骨基質分解酵素である
matrix metalloproteinase（MMP）-3 も，RAと同様に
関節炎の活動性指標として有用であるが，いずれの炎
症マーカーの上昇も認めない患者も多い．Ohara らの
報告11）では，本邦のPsA患者の約45％でCRPの上昇，
約 30％の患者でMMP-3 の上昇がみられた．遺伝子
マーカーとしてのHLA-B27 は，PsA以外の SpA（脊
椎関節炎）において高率に陽性となるが，特に本邦

表3　重症PsAの例（文献44をもとに作成）

・骨びらんの存在
・PsAに起因する炎症マーカーの上昇（血沈やCRP）
・機能を妨げる長期的破壊（すなわち関節変形）
・QOLを大きく損なう高い疾患活動性
・指趾炎や付着部炎を含めた多くの部位の活動性病変
・機能制限を伴う複数箇所の病変
・急速進行性の病変

表4　PsAの複合評価指標の比較（文献46をもとに作成）

 PsAの評価指標の比較

炎症の 筋骨格系以外の

バイオマーカー PsAの徴候

検査所見 腫脹 圧痛 関節 患者の包括的 患者の痛み 医師の包括的 健康関連

(CRP/ESR) 関節 関節 VAS VAS VAS VAS QOL

多次元的 CPDAI

GRACE

PASDAS

ADMF

MDA

単次元的 DAPSA

　（指標に含む項目を緑，含まない項目を赤で記す)

付着部炎 指趾炎 体軸病変 機能 皮膚

関節の炎症
筋骨格系の徴候 その結果の複合

関節外の 炎症活動性と
包括的あるいは痛みの評価

2682 ● 日皮会誌：129（13），2675-2733，2019（令和 1）

日本皮膚科学会乾癬性関節炎診療ガイドライン作成委員会 ほか

⽇本⽪膚科学会 乾癬性関節炎診療ガイドライン 2019より
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21 (10.3%) apremilast- treated patients and 24 (22.9%) 
placebo- treated patients underwent early escape (figure 2). A 
total of 255 (82.8%) patients completed the 24- week placebo- 
controlled phase (apremilast: n=167 (82.3%); placebo: n=88 
(83.8%)) and 53 (17.2%) discontinued the study (apremilast: 
n=36 (17.7%); placebo: n=17 (16.2%)) (figure 2).

Primary endpoint
The primary endpoint was met: MDA- Joints response based on 
sentinel joints was achieved by significantly more patients with 
apremilast (69/203, 33.9%) vs placebo (17/105, 16.0%) at week 

16 (treatment difference (95% CI) 18.5% (8.9% to 28.1%), 
p=0.0008) (figure 3A).

Secondary endpoints
At week 16, a significantly greater proportion of patients treated 
with apremilast achieved cDAPSA remission or LDA versus 
placebo (70.2% vs 51.8%; p=0.0017) (table 2). Proportions of 
patients achieving SJC≤1 based on sentinel joints at week 16 
were higher with apremilast versus placebo, although not statis-
tically significant (74.0% vs 69.0%; p=0.35). More patients 
treated with apremilast achieved TJC≤1 at week 16 than placebo 

Completed 24 weeks
n=167 (82.3%)

Apremilast 30 mg BID
n=203

Placebo
n=105

Completed 24 weeks
n=88 (83.8%)

Escaped early, n=24 (22.9%)

Randomised (2:1)
N=308

Discontinued, n=17 (16.2%)

Adverse event   n=7
Withdrawal  n=4
Lack of efficacy   n=4
Non-compliance with study drug,   n=1
Protocol deviation   n=1

Escaped early, n=21 (10.3%)

Discontinued, n=36 (17.7%)

Adverse event n=18
Withdrawal n=7
Lack of efficacy n=5
Lost to follow-up n=3
Non-compliance with study drug n=1
Pregnancy n=1
Death n=1

Figure 2 Patient disposition through week 24 in the FOREMOST trial. FAS. All 45 patients who escaped early completed 24 weeks. FAS, full analysis 
set.
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Figure 3 MDA- joints response at week 16. (A) Based on sentinel joints. (B) Based on all joints. FAS. Error bars represent SE. The number of 
responders was rounded based on the value given by multiple imputations. MDA- joints is a composite of TJC≤1 and SJC≤1 plus achievement of three 
of the following: BSA≤3%, patient pain VAS≤15, PtGA≤20, HAQ- DI≤0.5 and LEI≤1. BSA, body surface area; CI, confidence interval; FAS, full analysis 
set; HAQ- DI, Health Assessment Questionnaire Disability Index; LEI, Leeds Enthesitis Index; MDA, minimal disease activity; PtGA, Patient Global 
Assessment of disease activity; SE, standard error; SJC, swollen joint count; TJC, tender joint count; VAS, Visual Analogue Scale.
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criteria); patient assessment of pain ≤15 (based on the MDA 
criteria); change from baseline in the Psoriatic Arthritis Impact 
of Disease (PsAID- 12), a self- administered questionnaire that 

measures the impact of PsA from the perspective of the patient 
and Psoriatic Arthritis Disease Activity Score (PASDAS) good 
or moderate response. For assessments involving joint counts, 
primary and secondary analyses were based on sentinel joints. 
Exploratory analyses were performed for all joints (including 
those that were unaffected at baseline) to fully assess the impact 
of apremilast on disease activity. Treatment- emergent adverse 
events (TEAEs) were assessed throughout the study. Explor-
atory endpoints assessed at week 16 included PsAID- 12 score 
≤4 (considered a patient- acceptable symptom state17), change 
from baseline in physician’s assessment by VAS of nail psoriasis, 
and the proportion of patients with skin clearance defined by 
BSA of 0. SJC and TJC over time, the proportion of patients 
whose total joint involvement increased from ≤4 at baseline to 
>4 over time, the proportion of patients achieving MDA and the 
proportion of patients achieving MDA- Joints among those with 
≤4 active joints at baseline were assessed as post hoc analyses.

Statistical analysis
It was estimated that 285 patients would be needed to provide 
80% power to detect a 15% absolute difference in the propor-
tion of patients who achieved MDA- Joints with apremilast 
versus placebo using a χ2 test with a two- sided significance level 
of 0.05.

Efficacy analyses used the full analysis set (FAS), which consisted 
of all randomised patients. The safety population consisted of all 
patients who received at least one dose of study medication. A 
sequential test procedure (in the order of the list of endpoints 
above) was applied to the primary and seven secondary efficacy 
endpoints to preserve the family- wise type I error rate. The 
primary endpoint and binary secondary endpoints were assessed 
using a Cochran- Mantel- Haenszel test controlling for concom-
itant use of glucocorticoids at baseline (yes or no) and use of a 
csDMARD (csDMARD naive, csDMARD use before baseline or 
csDMARD use before and concomitant at baseline). For binary 
response parameters, the missing data were imputed using non- 
responder imputation for patients who discontinued the study 
prior to week 16 due to adverse events or lack of efficacy, and 
multiple imputations (MI) for the remaining missing values at 
week 16. The number of responders was rounded based on the 
value given by MI. For the continuous secondary endpoint, a 
mixed- effect model for repeated measures (MMRM) was used 
that included change from baseline as the dependent variable 
and treatment group, time, treatment- by- time interaction, use of 
glucocorticoids and use of a csDMARD (as above) as factors, and 
baseline value as a covariate. Treatment differences in the least 
squares (LS) mean, the associated SEs and two- sided p values 
were obtained from the MMRM model.

RESULTS
Baseline characteristics and patient disposition
Of 308 patients randomised (apremilast: n=203; placebo: 
n=105), mean PsA duration was 9.9 (SD: 10.2) months, mean 
age was 50.9 (SD: 12.5) years and 39.9% (123/308) of patients 
were using a csDMARD, mostly methotrexate (107/123) 
(table 1). Mean (SD) SJC was 2.6 (0.7), and TJC was 3.2 (0.8), 
and these were similar between treatment groups; however, a 
slight imbalance was observed in median (Q1, Q3) SJC (apremi-
last: 3.0 (2.0, 3.0); placebo: 2.0 (2.0, 3.0)) due to a greater 
proportion of placebo patients with an SJC of 2 (apremilast: 
45.8%; placebo: 54.3%). Small joints were most commonly 
affected. Close to 90% of study patients had ≤4 active joints at 
baseline (apremilast: n=176 (86.7%); placebo: n=92 (87.6%)).

Table 1 Baseline demographics and disease characteristics
Placebo
(n=105)

Apremilast
(n=203)

Total
(N=308)

Age, mean (SD), years 50.2 (13.0) 51.3 (12.3) 50.9 (12.5)

Women, n (%) 51 (48.6) 118 (58.1) 169 (54.9)

Race, white, n (%) 99 (94.3) 192 (94.6) 291 (94.5)

PsA duration, mean 
(SD), months

10.0 (10.6) 9.8 (10.0) 9.9 (10.2)

  Median (Q1, Q3) 6.0 (3.6, 12.7) 6.1 (3.7, 11.2) 6.0 (3.7, 11.7)

SJC (0–66), mean (SD) 2.6 (0.7) 2.7 (0.7) 2.6 (0.7)

  Median (Q1, Q3) 2.0 (2.0, 3.0) 3.0 (2.0, 3.0) 3.0 (2.0, 3.0)

SJC category, n (%)

  2 57 (54.3) 93 (45.8) 150 (48.7)

  3 38 (36.2) 79 (38.9) 117 (38.0)

  4 10 (9.5) 31 (15.3) 41 (13.3)

TJC (0–68), mean (SD) 3.2 (0.8) 3.2 (0.8) 3.2 (0.8)

  Median (Q1, Q3) 3.0 (3.0, 4.0) 3.0 (3.0, 4.0) 3.0 (3.0, 4.0)

TJC category, n (%)

  2 23 (21.9) 41 (20.2) 64 (20.8)

  3 38 (36.2) 77 (37.9) 115 (37.3)

  4 44 (41.9) 85 (41.9) 129 (41.9)

Active joint involvement*, n (%)

  Small only 51 (48.6) 104 (51.2) 155 (50.3)

  Large only 7 (6.7) 19 (9.4) 26 (8.4)

  Small and large 47 (44.8) 80 (39.4) 127 (41.2)

PhGA (0–100 mm VAS), 
mean (SD)

43.2 (19.2) 42.2 (18.6) 42.6 (18.8)

PtGA (0–100 mm VAS), 
mean (SD)

50.5 (20.7) 51.6 (22.0) 51.3 (21.5)

Patient’s assessment of 
pain (0–100 mm VAS), 
mean (SD)

51.1 (22.7) 52.3 (22.0) 51.9 (22.2)

cDAPSA (0–154), mean 
(SD)

15.9 (4.5) 16.3 (4.3) 16.2 (4.4)

PASDAS (0–10), mean 
(SD)

4.9 (1.0) 4.9 (1.1) 4.9 (1.1)

BSA, mean (SD), % 6.3 (10.9) 6.9 (12.3) 6.7 (11.8)

BSA>3%, n (%) 42 (40.0) 78 (38.4) 120 (39.0)

HAQ- DI (0–3), mean 
(SD)

1.1 (0.6) 1.0 (0.6) 1.0 (0.6)

LEI (0–6), mean (SD)† 2.6 (1.6) 2.4 (1.5) 2.5 (1.5)

LEI>0, n (%) 38 (36.2) 70 (34.5) 108 (35.1)

SPARCC Index (0–16), 
mean (SD)†

4.3 (3.9) 3.9 (3.5) 4.0 (3.6)

Physician’s assessment 
of nail psoriasis 
(0–100 mm VAS), mean 
(SD)‡

28.9 (26.3) 30.8 (25.9) 30.2 (26.0)

PsAID- 12 (0–10), mean 
(SD)

4.8 (2.2) 4.7 (2.0) 4.7 (2.1)

Prior csDMARD, n (%) 69 (65.7) 135 (66.5) 204 (66.2)

Concomitant csDMARD, 
n (%)

41 (39.0) 82 (40.4) 123 (39.9)

  Methotrexate 34 (32.4) 73 (36.0) 107 (34.7)

  Sulfasalazine 7 (6.7) 9 (4.4) 16 (5.2)

FAS.
*Active joints are defined as swollen and/or tender joints. Large joints included shoulder, elbow, hip, 
knee and ankle. The remaining joints were considered small.
†In patients with pre- existing enthesopathy.
‡In patients with baseline nail VAS>0.
BSA, body surface area; cDAPSA, Clinical Disease Activity Index for Psoriatic Arthritis; csDMARD, 
conventional synthetic disease- modifying antirheumatic drug; FAS, full analysis set; FAS, full analysis 
set; HAQ- DI, Health Assessment Questionnaire Disability Index; LEI, Leeds Enthesitis Index; PASDAS, 
Psoriatic Arthritis Disease Activity Score; PhGA, Physician’s Global Assessment of disease activity; 
PsA, psoriatic arthritis; PsAID- 12, Psoriatic Arthritis Impact of Disease 12- item; PtGA, Patient Global 
Assessment of disease activity; SJC, swollen joint count; SPARCC, Spondyloarthritis Research 
Consortium of Canada; TJC, tender joint count; VAS, Visual Analogue Scale.
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criteria); patient assessment of pain ≤15 (based on the MDA 
criteria); change from baseline in the Psoriatic Arthritis Impact 
of Disease (PsAID- 12), a self- administered questionnaire that 

measures the impact of PsA from the perspective of the patient 
and Psoriatic Arthritis Disease Activity Score (PASDAS) good 
or moderate response. For assessments involving joint counts, 
primary and secondary analyses were based on sentinel joints. 
Exploratory analyses were performed for all joints (including 
those that were unaffected at baseline) to fully assess the impact 
of apremilast on disease activity. Treatment- emergent adverse 
events (TEAEs) were assessed throughout the study. Explor-
atory endpoints assessed at week 16 included PsAID- 12 score 
≤4 (considered a patient- acceptable symptom state17), change 
from baseline in physician’s assessment by VAS of nail psoriasis, 
and the proportion of patients with skin clearance defined by 
BSA of 0. SJC and TJC over time, the proportion of patients 
whose total joint involvement increased from ≤4 at baseline to 
>4 over time, the proportion of patients achieving MDA and the 
proportion of patients achieving MDA- Joints among those with 
≤4 active joints at baseline were assessed as post hoc analyses.

Statistical analysis
It was estimated that 285 patients would be needed to provide 
80% power to detect a 15% absolute difference in the propor-
tion of patients who achieved MDA- Joints with apremilast 
versus placebo using a χ2 test with a two- sided significance level 
of 0.05.

Efficacy analyses used the full analysis set (FAS), which consisted 
of all randomised patients. The safety population consisted of all 
patients who received at least one dose of study medication. A 
sequential test procedure (in the order of the list of endpoints 
above) was applied to the primary and seven secondary efficacy 
endpoints to preserve the family- wise type I error rate. The 
primary endpoint and binary secondary endpoints were assessed 
using a Cochran- Mantel- Haenszel test controlling for concom-
itant use of glucocorticoids at baseline (yes or no) and use of a 
csDMARD (csDMARD naive, csDMARD use before baseline or 
csDMARD use before and concomitant at baseline). For binary 
response parameters, the missing data were imputed using non- 
responder imputation for patients who discontinued the study 
prior to week 16 due to adverse events or lack of efficacy, and 
multiple imputations (MI) for the remaining missing values at 
week 16. The number of responders was rounded based on the 
value given by MI. For the continuous secondary endpoint, a 
mixed- effect model for repeated measures (MMRM) was used 
that included change from baseline as the dependent variable 
and treatment group, time, treatment- by- time interaction, use of 
glucocorticoids and use of a csDMARD (as above) as factors, and 
baseline value as a covariate. Treatment differences in the least 
squares (LS) mean, the associated SEs and two- sided p values 
were obtained from the MMRM model.

RESULTS
Baseline characteristics and patient disposition
Of 308 patients randomised (apremilast: n=203; placebo: 
n=105), mean PsA duration was 9.9 (SD: 10.2) months, mean 
age was 50.9 (SD: 12.5) years and 39.9% (123/308) of patients 
were using a csDMARD, mostly methotrexate (107/123) 
(table 1). Mean (SD) SJC was 2.6 (0.7), and TJC was 3.2 (0.8), 
and these were similar between treatment groups; however, a 
slight imbalance was observed in median (Q1, Q3) SJC (apremi-
last: 3.0 (2.0, 3.0); placebo: 2.0 (2.0, 3.0)) due to a greater 
proportion of placebo patients with an SJC of 2 (apremilast: 
45.8%; placebo: 54.3%). Small joints were most commonly 
affected. Close to 90% of study patients had ≤4 active joints at 
baseline (apremilast: n=176 (86.7%); placebo: n=92 (87.6%)).

Table 1 Baseline demographics and disease characteristics
Placebo
(n=105)

Apremilast
(n=203)

Total
(N=308)

Age, mean (SD), years 50.2 (13.0) 51.3 (12.3) 50.9 (12.5)

Women, n (%) 51 (48.6) 118 (58.1) 169 (54.9)

Race, white, n (%) 99 (94.3) 192 (94.6) 291 (94.5)

PsA duration, mean 
(SD), months

10.0 (10.6) 9.8 (10.0) 9.9 (10.2)

  Median (Q1, Q3) 6.0 (3.6, 12.7) 6.1 (3.7, 11.2) 6.0 (3.7, 11.7)

SJC (0–66), mean (SD) 2.6 (0.7) 2.7 (0.7) 2.6 (0.7)

  Median (Q1, Q3) 2.0 (2.0, 3.0) 3.0 (2.0, 3.0) 3.0 (2.0, 3.0)

SJC category, n (%)

  2 57 (54.3) 93 (45.8) 150 (48.7)

  3 38 (36.2) 79 (38.9) 117 (38.0)

  4 10 (9.5) 31 (15.3) 41 (13.3)

TJC (0–68), mean (SD) 3.2 (0.8) 3.2 (0.8) 3.2 (0.8)

  Median (Q1, Q3) 3.0 (3.0, 4.0) 3.0 (3.0, 4.0) 3.0 (3.0, 4.0)

TJC category, n (%)

  2 23 (21.9) 41 (20.2) 64 (20.8)

  3 38 (36.2) 77 (37.9) 115 (37.3)

  4 44 (41.9) 85 (41.9) 129 (41.9)

Active joint involvement*, n (%)

  Small only 51 (48.6) 104 (51.2) 155 (50.3)

  Large only 7 (6.7) 19 (9.4) 26 (8.4)

  Small and large 47 (44.8) 80 (39.4) 127 (41.2)

PhGA (0–100 mm VAS), 
mean (SD)

43.2 (19.2) 42.2 (18.6) 42.6 (18.8)

PtGA (0–100 mm VAS), 
mean (SD)

50.5 (20.7) 51.6 (22.0) 51.3 (21.5)

Patient’s assessment of 
pain (0–100 mm VAS), 
mean (SD)

51.1 (22.7) 52.3 (22.0) 51.9 (22.2)

cDAPSA (0–154), mean 
(SD)

15.9 (4.5) 16.3 (4.3) 16.2 (4.4)

PASDAS (0–10), mean 
(SD)

4.9 (1.0) 4.9 (1.1) 4.9 (1.1)

BSA, mean (SD), % 6.3 (10.9) 6.9 (12.3) 6.7 (11.8)

BSA>3%, n (%) 42 (40.0) 78 (38.4) 120 (39.0)

HAQ- DI (0–3), mean 
(SD)

1.1 (0.6) 1.0 (0.6) 1.0 (0.6)

LEI (0–6), mean (SD)† 2.6 (1.6) 2.4 (1.5) 2.5 (1.5)

LEI>0, n (%) 38 (36.2) 70 (34.5) 108 (35.1)

SPARCC Index (0–16), 
mean (SD)†

4.3 (3.9) 3.9 (3.5) 4.0 (3.6)

Physician’s assessment 
of nail psoriasis 
(0–100 mm VAS), mean 
(SD)‡

28.9 (26.3) 30.8 (25.9) 30.2 (26.0)

PsAID- 12 (0–10), mean 
(SD)

4.8 (2.2) 4.7 (2.0) 4.7 (2.1)

Prior csDMARD, n (%) 69 (65.7) 135 (66.5) 204 (66.2)

Concomitant csDMARD, 
n (%)

41 (39.0) 82 (40.4) 123 (39.9)

  Methotrexate 34 (32.4) 73 (36.0) 107 (34.7)

  Sulfasalazine 7 (6.7) 9 (4.4) 16 (5.2)

FAS.
*Active joints are defined as swollen and/or tender joints. Large joints included shoulder, elbow, hip, 
knee and ankle. The remaining joints were considered small.
†In patients with pre- existing enthesopathy.
‡In patients with baseline nail VAS>0.
BSA, body surface area; cDAPSA, Clinical Disease Activity Index for Psoriatic Arthritis; csDMARD, 
conventional synthetic disease- modifying antirheumatic drug; FAS, full analysis set; FAS, full analysis 
set; HAQ- DI, Health Assessment Questionnaire Disability Index; LEI, Leeds Enthesitis Index; PASDAS, 
Psoriatic Arthritis Disease Activity Score; PhGA, Physician’s Global Assessment of disease activity; 
PsA, psoriatic arthritis; PsAID- 12, Psoriatic Arthritis Impact of Disease 12- item; PtGA, Patient Global 
Assessment of disease activity; SJC, swollen joint count; SPARCC, Spondyloarthritis Research 
Consortium of Canada; TJC, tender joint count; VAS, Visual Analogue Scale.
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・平均年齢 約50歳
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・罹病期間 約10か⽉
・SJC 2-3 (中央値)
・TJC 3 (中央値)

・併⽤薬
MTX 35%前後
SASP 5%前後
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21 (10.3%) apremilast- treated patients and 24 (22.9%) 
placebo- treated patients underwent early escape (figure 2). A 
total of 255 (82.8%) patients completed the 24- week placebo- 
controlled phase (apremilast: n=167 (82.3%); placebo: n=88 
(83.8%)) and 53 (17.2%) discontinued the study (apremilast: 
n=36 (17.7%); placebo: n=17 (16.2%)) (figure 2).

Primary endpoint
The primary endpoint was met: MDA- Joints response based on 
sentinel joints was achieved by significantly more patients with 
apremilast (69/203, 33.9%) vs placebo (17/105, 16.0%) at week 

16 (treatment difference (95% CI) 18.5% (8.9% to 28.1%), 
p=0.0008) (figure 3A).

Secondary endpoints
At week 16, a significantly greater proportion of patients treated 
with apremilast achieved cDAPSA remission or LDA versus 
placebo (70.2% vs 51.8%; p=0.0017) (table 2). Proportions of 
patients achieving SJC≤1 based on sentinel joints at week 16 
were higher with apremilast versus placebo, although not statis-
tically significant (74.0% vs 69.0%; p=0.35). More patients 
treated with apremilast achieved TJC≤1 at week 16 than placebo 

Completed 24 weeks
n=167 (82.3%)

Apremilast 30 mg BID
n=203

Placebo
n=105

Completed 24 weeks
n=88 (83.8%)

Escaped early, n=24 (22.9%)

Randomised (2:1)
N=308

Discontinued, n=17 (16.2%)

Adverse event   n=7
Withdrawal  n=4
Lack of efficacy   n=4
Non-compliance with study drug,   n=1
Protocol deviation   n=1

Escaped early, n=21 (10.3%)

Discontinued, n=36 (17.7%)

Adverse event n=18
Withdrawal n=7
Lack of efficacy n=5
Lost to follow-up n=3
Non-compliance with study drug n=1
Pregnancy n=1
Death n=1

Figure 2 Patient disposition through week 24 in the FOREMOST trial. FAS. All 45 patients who escaped early completed 24 weeks. FAS, full analysis 
set.
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Treatment difference (95% CI):
18.5% (8.9 to 28.1)

p=0.0008

n/N= 17/105 69/203
MDA-Joints

n/N= 8/105 43/203

7.9%

21.3%

Treatment difference (95% CI):
13.6% (5.9 to 21.4)
Nominal p=0.0028

A. B.

Figure 3 MDA- joints response at week 16. (A) Based on sentinel joints. (B) Based on all joints. FAS. Error bars represent SE. The number of 
responders was rounded based on the value given by multiple imputations. MDA- joints is a composite of TJC≤1 and SJC≤1 plus achievement of three 
of the following: BSA≤3%, patient pain VAS≤15, PtGA≤20, HAQ- DI≤0.5 and LEI≤1. BSA, body surface area; CI, confidence interval; FAS, full analysis 
set; HAQ- DI, Health Assessment Questionnaire Disability Index; LEI, Leeds Enthesitis Index; MDA, minimal disease activity; PtGA, Patient Global 
Assessment of disease activity; SE, standard error; SJC, swollen joint count; TJC, tender joint count; VAS, Visual Analogue Scale.
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A：sentinel joint (ベースライン時点で症状があった関節)に基づいた評価
B：全ての関節に基づいた評価
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(based on sentinel joints, 66.2% vs 44.4%; nominal p=0.0003) 
(table 2).

Improvements in patient- reported outcomes were more 
frequent with apremilast; achievement of PtGA≤20 was greater 
with apremilast versus placebo at week 16 (30.4% vs 19.1%), 
as was the achievement of low pain levels (29.4% vs 13.1%) 
and decreases in PsAID- 12 (–1.5 vs –0.4) (table 2). Greater 
proportions of patients achieved a good or moderate response in 
PASDAS score with apremilast versus placebo (59.9% vs 42.7%) 
at week 16 (table 2).

All joints analysis
When outcomes were evaluated based on all joints, MDA- Joints 
response at week 16 was seen in 21.3% vs 7.9% for apremilast 
versus placebo (treatment difference (95% CI) 13.6% (5.9% to 
21.4%); nominal p=0.0028) (figure 3B). More patients treated 
with apremilast achieved SJC≤1 (57.9% vs 41.5%; nominal 
p=0.0068) and TJC≤1 (38.0% vs 16.7%; nominal p=0.0002) 
at week 16 than placebo (table 2). At week 16, a significantly 
greater proportion of patients treated with apremilast achieved 
cDAPSA remission or LDA versus placebo (60.3% vs 38.0%; 
nominal p=0.0004) (table 2). However, 28.6% of placebo- 
treated patients and 22.2% of apremilast- treated patients had 
LDA at baseline. Among those not already in LDA or remis-
sion at baseline (apremilast: n=153; placebo: n=75), 54.4% 
of patients treated with apremilast achieved remission or LDA 
at week 16 vs 30.1% of patients who received placebo (online 
supplemental figure 1). PASDAS response rates at week 16 were 
consistently higher with apremilast versus placebo when evalu-
ated by all joints impacted (table 2).

Exploratory endpoints
At week 16, there was a difference in the proportion of patients 
achieving response in non- musculoskeletal manifestations. More 
patients achieved skin clearance at week 16 with apremilast 
versus placebo (31.2% vs 16.9%; nominal p=0.0073) (online 
supplemental figure 2A). Improvement from baseline in nail 
VAS was significantly greater with apremilast (LS mean change 
−13.9) than placebo (−6.8) at week 16 (nominal p=0.0094) 
(online supplemental figure 2B).

Post hoc analysis
Among patients with baseline PsAID- 12>4, more patients 
achieved a PsAID- 12 score≤4 (considered a patient- acceptable 
symptom state) with apremilast (50.7%) vs placebo (23.1%; 
nominal p=0.0005) at week 16 (online supplemental figure 3). 
Decreases in the mean number of swollen and tender joints were 
seen over time with apremilast treatment, with noticeable differ-
ences observed with apremilast versus placebo when evaluated 
by all joints at week 16 (online supplemental figure 4).

An analysis was conducted to assess the achievement of each 
domain of MDA other than SJC and TJC in patients who did 
not meet response criteria for that domain at baseline (online 
supplemental figure 5). Of patients with BSA>3% at baseline, 
more achieved BSA≤3% with apremilast versus placebo at week 
16 (52.2% vs 25.1%; nominal p=0.0043). Of patients with a 
patient assessment of pain score >15 at baseline, patient assess-
ment of pain ≤15 was reached by more patients with apremilast 
versus placebo at week 16 (27.1% vs 9.9%; nominal p=0.0012). 
Of patients with PtGA>20 at baseline, more achieved PtGA≤20 
at week 16 with apremilast versus placebo (28.5% vs 13.0%; 
nominal p=0.0044). Of patients with HAQ- DI>0.5 at baseline, 

Table 2 Outcomes at week 16 comparing apremilast and placebo
Sentinel* joints All joints

Placebo
(n=105)

Apremilast
(n=203) Difference (95% CI)

Placebo
(n=105)

Apremilast
(n=203) Difference (95% CI)

cDAPSA REM/LDA, n (%) 54 (51.8) 143 (70.2) 18.6%
(7.0 to 30.2)
p=0.0017

40 (38.0) 122 (60.3) 22.5%
(10.7 to 34.3)
p=0.0004†

SJC≤1, n (%) 72 (69.0) 150 (74.0) 5.1
(−5.8 to 16.0)
p=0.3539

43 (41.5) 117 (57.9) 16.4
(4.7 to 28.0)
p=0.0068†

TJC≤1, n (%) 47 (44.4) 134 (66.2) 22.1
(10.4 to 33.7)
p=0.0003†

17 (16.7) 77 (38.0) 21.4
(11.6 to 31.2)
p=0.0002†

PtGA VAS≤20, n (%) – – – 20 (19.1) 62 (30.4) 11.8%
(1.7 to 22.0)
p=0.0286†

Patient pain VAS≤15, n (%) – – – 14 (13.1) 60 (29.4) 16.3%
(6.9 to 25.8)
p=0.0022†

PsAID- 12, LS mean (SE) change from baseline – – – −0.4 (0.2) −1.5 (0.2) −1.0
(−1.5 to −0.6)
p<0.0001†

PASDAS good/moderate response, n (%) 45 (42.7) 122 (59.9) 17.7%
(5.7 to 29.7)
p=0.0043†

42 (39.8) 120 (59.3) 20.0%
(8.1 to 32.0)
p=0.0014†

FAS. The number of responders was rounded based on the value given by multiple imputations.
*Sentinel joints are defined as joints affected at baseline.
†Nominal p value.
cDAPSA, Clinical Disease Activity in Psoriatic Arthritis; CI, confidence interval; csDMARD, conventional synthetic disease- modifying antirheumatic drug; FAS, full analysis set; LDA, 
low disease activity; LS, least squares; MDA, minimal disease activity; PASDAS, PsA Disease Activity Score; PsAID- 12, Psoriatic Arthritis Impact of Disease; PtGA, Patient Global 
Assessment of disease activity; REM, remission; SE, standard error; SJC, swollen joint count; TJC, tender joint count; VAS, Visual Analogue Scale.
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探索的エンドポイント (Week 16)Supplementary Figure 2. Exploratory Endpoints at Week 16 
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(A) FAS (B) FAS with baseline nail VAS>0. Error bars represent SE.  
BSA = body surface area; CI = confidence interval; FAS = full analysis set; LS = least squares; SE = 
standard error; VAS = visual analogue scale. 
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to apremilast treatment. According to a pooled analysis of 15 
randomised, placebo- controlled trials of apremilast including 
4763 patients, 9 treatment- emergent deaths were reported 
during apremilast exposure. Only one was suspected by the 
investigator to be related to apremilast.18

Separation between the placebo and apremilast groups was 
seen for both mean SJC and mean TJC over time. We also found 
that in the placebo arm, approximately 35% of patients with ≤4 
active joints at baseline developed an active joint count >4 after 
16 weeks. In contrast, 20% of patients with ≤4 active joints at 
baseline receiving apremilast developed a joint count >4 over 
16 weeks. SJC≤1 was achieved by 69.0% of placebo patients 
at week 16 and was not significantly different from apremilast 
response rates (74.0%) when evaluated by sentinel joints. This 
may be due to the low median SJC at baseline (2.0 with placebo, 
3.0 with apremilast). Due to limited knowledge of disease evolu-
tion in patients with early oligoarticular PsA, sentinel joints were 
considered in the study protocol when defining primary and 
other secondary endpoints. However, evaluation by all joints 
is clinically relevant as it considers the development of arthritis 
in new joints. When evaluating all joints, overall response rates 
were lower than those observed with sentinel joints but still 
significantly greater with apremilast than with placebo. These 
results may reflect a recently diagnosed population whose 
disease presentation is still evolving, as well as the waxing and 
waning course of the disease.

Oligoarticular PsA is highly prevalent in clinical practice, 
present in up to 50% of patients in certain cohorts.3 4 It is the 
most frequent clinical pattern reported in early disease, and it 
has been shown to be a less erosive form of PsA.19 20 EULAR 
recommendations emphasise the value of earlier, more aggres-
sive treatment in patients with oligoarthritis.8 The FOREMOST 
study illustrates the risk of undertreatment for progression from 
oligoarticular to polyarticular disease, arguing for earlier and 

more proactive intervention for oligoarthritis and the value of 
apremilast in this approach.

The need for treatment optimisation in patients with 
oligoarticular PsA is supported by our observations of early 
oligoarticular disease in FOREMOST compared with those 
of the phase 3 PALACE trials, which required ≥3 swollen 
and ≥3 tender joints.12 14 15 Mean TJC and SJC were much 
lower in FOREMOST (3.2 and 2.6, respectively) than in 
the PALACE trials (18.0–23.3 and 9.2–12.8, respectively). 
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Figure 5 Proportion of patients who progressed to active joint count >4 among patients with ≤4 active joints at baseline. FAS with ≤4 active joints 
at baseline. Error bars represent SE based on all joints. Data are as observed. FAS, full analysis set; SE, standard error.

Table 3 Summary of safety through week 24
Placebo
(n=104*)

Apremilast
(n=204*)

Any TEAE, n (%) 49 (47.1) 121 (59.3)
Any drug- related TEAE, n (%) 20 (19.2) 67 (32.8)
Any severe TEAE, n (%) 4 (3.8) 8 (3.9)
Any serious TEAE, n (%) 6 (5.8) 9 (4.4)
TEAEs leading to drug withdrawal, n (%) 7 (6.7) 21 (10.3)
Deaths, n (%) 0 (0.0) 2 (1.0)†
TEAEs occurring in ≥5% of patients, n (%)
  Diarrhoea 11 (10.6) 47 (23.0)
  Nausea 4 (3.8) 22 (10.8)
  Headache 3 (2.9) 16 (7.8)
*Patients were included in the treatment group for the treatment they actually 
received. One patient randomised to the placebo group received apremilast and 
was included in the placebo group for the FAS and the apremilast group for the 
safety analysis set.
†Two deaths reported (sudden cardiac death and anoxic brain injury following a 
planned routine abdominal herniorrhaphy) in the apremilast group were not related 
to study drug as assessed by the investigator. Safety analysis set. Includes data 
through week 16/visit 5 for placebo- treated patients who escaped early and data 
up to week 24 for all other patients.
FAS, full analysis set; TEAE, treatment- emergent adverse event.
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Supplementary Figure 5. Achievement of MDA Domains Other than SJC and TJC 
in Patients With Baseline Disease Activity 

 

 Placebo, n Apremilast, n 

Adjusted 
difference 
(95% CI) 

Nominal 
p-value 

BSA ≤3%* 42 78 28.0 
(10.2 to 45.7) 0.0043 

Patient’s 
Assessment 
of Pain ≤15† 

97 184 17.3 
(8.1 to 26.6) 0.0012 

PtGA ≤20‡ 93 179 15.9 
(5.9 to 25.8) 0.0044 

HAQ-DI ≤0.5§ 77 145 14.0 
(1.9 to 26.0) 0.0302 

LEI ≤1‖ 27 41 11.3 
(−13.4 to 36.1) 0.3815 

 
*In patients with baseline BSA >3%. 
†In patients with baseline Patient’s Assessment of Pain >15. 
‡In patients with baseline PtGA >20. 
§In patients with baseline HAQ-DI >0.5. 
‖In patients with baseline LEI >1. 
FAS. Patients who discontinued the study before the given week due to an adverse event or lack of 
efficacy were imputed as nonresponders. The remaining missing values at the given week were imputed 
by multiple imputation. p-value is based on the Cochran-Mantel-Haenszel test, adjusting for 
prior/concomitant use of csDMARD and baseline glucocorticoid use, that was normalised via the Wilson-
Hilferty transformation. 
BSA = body surface area; CI = confidence interval; csDMARD = conventional synthetic disease-modifying 
antirheumatic drug; FAS = full analysis set; HAQ-DI = Health Assessment Questionnaire Disability Index; 
LEI = Leeds Enthesitis Index; MDA = minimal disease activity; PtGA = Patient Global Assessment of 
Disease Activity; SJC = swollen joint count; TJC = tender joint count. 
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Psoriatic arthritis

to apremilast treatment. According to a pooled analysis of 15 
randomised, placebo- controlled trials of apremilast including 
4763 patients, 9 treatment- emergent deaths were reported 
during apremilast exposure. Only one was suspected by the 
investigator to be related to apremilast.18

Separation between the placebo and apremilast groups was 
seen for both mean SJC and mean TJC over time. We also found 
that in the placebo arm, approximately 35% of patients with ≤4 
active joints at baseline developed an active joint count >4 after 
16 weeks. In contrast, 20% of patients with ≤4 active joints at 
baseline receiving apremilast developed a joint count >4 over 
16 weeks. SJC≤1 was achieved by 69.0% of placebo patients 
at week 16 and was not significantly different from apremilast 
response rates (74.0%) when evaluated by sentinel joints. This 
may be due to the low median SJC at baseline (2.0 with placebo, 
3.0 with apremilast). Due to limited knowledge of disease evolu-
tion in patients with early oligoarticular PsA, sentinel joints were 
considered in the study protocol when defining primary and 
other secondary endpoints. However, evaluation by all joints 
is clinically relevant as it considers the development of arthritis 
in new joints. When evaluating all joints, overall response rates 
were lower than those observed with sentinel joints but still 
significantly greater with apremilast than with placebo. These 
results may reflect a recently diagnosed population whose 
disease presentation is still evolving, as well as the waxing and 
waning course of the disease.

Oligoarticular PsA is highly prevalent in clinical practice, 
present in up to 50% of patients in certain cohorts.3 4 It is the 
most frequent clinical pattern reported in early disease, and it 
has been shown to be a less erosive form of PsA.19 20 EULAR 
recommendations emphasise the value of earlier, more aggres-
sive treatment in patients with oligoarthritis.8 The FOREMOST 
study illustrates the risk of undertreatment for progression from 
oligoarticular to polyarticular disease, arguing for earlier and 

more proactive intervention for oligoarthritis and the value of 
apremilast in this approach.

The need for treatment optimisation in patients with 
oligoarticular PsA is supported by our observations of early 
oligoarticular disease in FOREMOST compared with those 
of the phase 3 PALACE trials, which required ≥3 swollen 
and ≥3 tender joints.12 14 15 Mean TJC and SJC were much 
lower in FOREMOST (3.2 and 2.6, respectively) than in 
the PALACE trials (18.0–23.3 and 9.2–12.8, respectively). 
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Figure 5 Proportion of patients who progressed to active joint count >4 among patients with ≤4 active joints at baseline. FAS with ≤4 active joints 
at baseline. Error bars represent SE based on all joints. Data are as observed. FAS, full analysis set; SE, standard error.
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through week 16/visit 5 for placebo- treated patients who escaped early and data 
up to week 24 for all other patients.
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頻度は同等

消化器系の
副作⽤が多い



Discussion

• Oligoarticular PsAは⽇常臨床でよく⾒られるものであり、あ
るコホート研究ではPsA患者の50%にもなる。

• Polyarticular PsAの臨床試験と⽐べると、ベースラインの
PtGAとHAQ-DIは同程度であり、Oligoarticular PsAは症状の
ある関節が少ないにもかかわらずpolyarticular PsAと同程度
の影響があると考えられる。



Discussion

• FOREMOST試験は、oligoarthritisからpolyarthritisへの進⾏
に対する過⼩治療のリスクを⽰している。

• Oligoarticular PsAに対して、より早期でより積極的な治療介
⼊が重要である。



Limitation

• Oligoarticular PsAの定義について、正式なコンセンサスがない

•罹病期間が短く、関節病変が限定的な患者が登録されているた
め、乾癬性疾患のある側⾯が過⼩評価された可能性がある

•複数のcs/bDMARDs使⽤歴のある⻑期罹患oligoarticular PsA患
者には適応できないかもしれない


