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of pharmacy practice
Abstract
Psoriasis is an autoimmune disease characterized by painful
skin lesions. When joints and connective tissue also become
involved, the condition is referred to as psoriatic arthritis
(PsA). Current treatments for moderate to severe PsA include therapies used to treat rheumatoid arthritis (RA)
despite differences in disease presentation which includes
factors such as peripheral disease, sacroiliitis, stiffness, presence of rheumatoid factor and psoriasis. Treatment outcomes for PsA are measured by the American College of
Rheumatology (ACR) Responder Index (ACR20) and the Disease Activity Score for 28 joints (DAS28). First-line treatment
includes disease-modifying antirheumatic drugs (DMARDs)
such as methotrexate, sulfasalazine or leflunomide in conjunction with symptomatic therapy including nonsteroidal
anti-inflammatory drugs (NSAIDs) and corticosteroid injections. Oftentimes these treatments do not provide adequate
management for PsA which has led to recent studies that
have looked at using additional therapies in this patient population. Patients who do not experience relief from first-line
options often require the use of a second DMARD added to
their treatment regimen. Interleukin (IL)-12/23 inhibitors,
IL-17A inhibitors, phosphodiesterase 4 (PDE4) inhibitors,
janus kinase (JAK) inhibitors and tumor necrosis factor
(TNF)-alpha inhibitors are discussed in this article and their
benefits were examined in recent clinical trials.
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Introduction
Psoriasis is an autoimmune disease found in approximately 2
percent of the population. Psoriasis is often characterized by
plaques or lesions of the skin that can result in pain and pruritus.1 Psoriatic arthritis (PsA) refers to the disease state in
which joints and connective tissue become involved in an
individual with psoriasis. It is estimated that between 6 percent and 42 percent of patients afflicted with psoriasis will
develop PsA. The diagnosis of PsA is often performed after
excluding rheumatoid arthritis (RA) as the problem by looking at rheumatoid factor levels, presence of nodules and extra-articular involvement. Psoriatic arthritis is diagnosed by
the Classification Criteria for Psoriatic Arthritis (CASPAR).
See Figure 1.2
Once diagnosed, PsA can be subdivided into mild, moderate
and severe categories.3 These categories are often defined
based on the type of therapy needed to elicit a response and
also the impact the disease has on a patient’s quality of life
(QOL). Currently, patients with moderate to severe PsA are
treated with the same medications that are used to treat RA,
despite the differences in presentation between PsA and RA.
See Table 1. Mild PsA is usually able to be managed with nonsteroidal anti-inflammatory drugs (NSAIDs) and has a minimal impact on QOL, whereas severe PsA has a large, negative
impact on QOL resulting in inability to perform major daily
tasks without pain and requiring disease-modifying antirheumatic drugs (DMARDs) plus a biologic therapy to manage the disease.

Figure 1. Diagnosis of Psoriatic Arthritis by CASPAR (ClASsification criteria for Psoriatic ARthritis). 2
1. Stable inflammatory articular disease, PLUS
2. At least 3 points from the following:
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a.

2 points: Current psoriasis, defined as skin or scalp disease

b.

1 point: Personal history of psoriasis (not scored if patient scores (a))

c.

1 point: Family history of psoriasis in a first- or second-degree relative (not scored if patient scores
(a) or (b))

d.

1 point: Current or history of dactylitis documented by a rheumatologist

e.

1 point: Juxta-articular new bone formation that appears as ill-defined ossification near joint
margins on plain radiographs

f.

1 point: Negative test results for the presence of rheumatoid factor preferably by enzyme-linked
immunosorbent assay or nephelometric; latex should not be used

g.

1 point: Typical psoriasis nail dystrophy including onycholysis, pitting and hyperkeratosis
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Table 1. Comparison of Psoriatic Arthritis and Rheumatoid Arthritis.
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1

Psoriatic Arthritis

Rheumatoid Arthritis

Peripheral Disease

Asymmetric

Symmetric

Sacroiliitis

Asymmetric

None

Stiffness

Morning; with immobility

Morning; with immobility

Rheumatoid Factor

Negative

High titer

Psoriasis

Yes

No

Current Treatment Guidelines
The first-line treatment options for PsA include the DMARDs,
such as methotrexate (MTX), and tumor-necrosis factor alpha (TNF-α) inhibitors along with NSAID use and corticosteroid injections.3 The European League Against Rheumatism
(EULAR) has published a specific algorithm for the treatment
of PsA following the diagnosis of active disease. This algorithm is illustrated in Figure 2.4 This algorithm recommends
beginning with NSAIDs and glucocorticoid injections followed by progression to MTX, addition of a secondary
DMARD and, finally, starting a biologic agent where TNF-α

inhibitors are preferred over interleukin-12/23 (IL-12/23)
or interleukin-17 (IL-17) inhibitors.
Currently, the most common PsA outcome measures to determine the response to treatment are the American College
of Rheumatology (ACR) Responder Index (ACR20) and the
Disease Activity Score for 28 joints (DAS28). The ACR20 assesses the following disease activity measures: tender joint
count, swollen joint count, patient's assessment of pain,
patient's global assessment of disease activity, physician's
assessment of physical function, patient’s assessment of

Figure 2. European League Against Rheumatism (EULAR) Treatment Recommendations.4
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physical function, acute-phase reactant values and radiography or other imaging technique (for trials greater than or
equal to one year and DMARD agent).5 In order to assign
meaning to these activity measures, the American College of
Rheumatology scoring is utilized (Table 2).
Table 2. American College of Rheumatology Scoring.6
≥ 20% improvement in tender joint count
≥ 20% improvement in tender joint count
≥ 20% improvement in swollen joint count
+
≥ 20% improvement in 3 of the following 5:
Patient pain assessment
Patient’s global assessment
Physician’s global assessment
Patient self assessed disability
Acute-phase reactant (ESR or CRP)
(With permission from John Wiley & Sons, Inc.: Felson DT, et al.
American College of Rheumatology preliminary definition of improvement in rheumatoid arthritis. Arthritis Rheum. 1995 June;38
(6):727-35.)

Although current guidelines recommend the use of DMARDs
in PsA patients with moderate to severe disease, this method
often does not result in adequate treatment.3 There are few
trials specifically evaluating the use of DMARDs in PsA, and
those that have been performed show high placebo response
and low efficacy. Thus, prescribers are beginning to look at
new biologic therapies such as IL-12/23 inhibitors, IL-17
inhibitors, phosphodiesterase-4 (PDE4) inhibitors, janus kinase (JAK) inhibitors and other therapies with unique targets
when treating these patients.
Ustekinumab: IL-12/23 Inhibitor
Ustekinumab (STELARA®) is an IL-12/23 inhibitor that was
approved by the U.S. Food and Drug Administration (FDA) in
2009 for use in patients with severe plaque psoriasis and
active psoriatic arthritis.7 Ustekinumab is a monoclonal antibody that binds to the p40 subunit of IL-12 and IL-23, thereby inhibiting binding to the 12Rβ1 receptor. Both IL-12 and
IL-23 are believed to be involved in joint disease development, and IL-23 is also thought to cause osteoclastogenesis
by inducing IL-17 expression.8 Inhibition of the binding of IL12 and IL-23 may prevent further disease development and
subsequent bone breakdown by IL-17. Ustekinumab is currently available as 45 mg/0.5 mL and 90 mg/1mL singledose prefilled syringes or a 45 mg/0.5 mL single-dose vial.7
The manufacturer, Janssen Biotech, Inc., recommends 45 mg
initially, 45 mg four weeks later, then 45 mg every 12 weeks
for the duration of therapy. If patients have moderate-tosevere plaque psoriasis and weigh more than 100 kg, the
recommended dose is doubled with the same dosing frequency.
Several trials have been performed to evaluate the use of
ustekinumab in patients with PsA. The largest trials were the
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PSUMMIT1 and PSUMMIT2 trials.9,10 Both trials were phase
III, randomized, placebo-controlled, and funded by Janssen
Research & Development, LLC to evaluate the safety and efficacy of ustekinumab in patients with active PsA. Active PsA
was defined as having at least five swollen joints and at least
five tender joints (of 66 and 68 evaluated, respectively) at
screening and baseline, C-reactive protein (CRP) concentrations of 3 mg/L or more at screening and current or previous
history of plaque psoriasis.
All patients in both PSUMMIT1 and PSUMMIT2 received subcutaneous injections at baseline, four weeks later, then every
12 weeks until 52 total weeks of treatment had elapsed.9,10
Using a blinded early escape method, patients were moved
up a level of treatment (from placebo to 45 mg or from 45 mg
to 90 mg) at week 16 if they had less than 5 percent improvement. In addition, all placebo patients who did not receive
blinded early escape were switched to 45 mg ustekinumab at
week 24. Patients were permitted to continue on MTX therapy during the trial provided it had been started at least three
months before enrollment in the trial and was stable at a
dose of less than 25 mg/week for at least four weeks before
the trial began. Patients were also allowed to receive NSAIDs
and oral glucocorticoids if the dose had been stable for at
least two weeks. Any medications that were received in addition to ustekinumab for the treatment of PsA had to remain
at the same dose for the entire 52 week duration of the study.
For both of the trials, the primary endpoint of interest was
the proportion of patients meeting the requirements for an
ACR20 response as shown in Table 2.
The PSUMMIT1 trial recruited patients from 104 sites in 14
different countries; to be included in the trial individuals had
to have a diagnosis of active PsA for at least six months despite receiving treatment with a DMARD, NSAID or both.9 A
total of 615 patients were selected and assigned at random
to three groups receiving placebo, 45 mg, and 90 mg of
ustekinumab. The trial found that at 24 weeks, the proportion of patients who achieved an ACR20 response in both the
45 mg and 90 mg groups was significantly higher than those
in the placebo group (p<0.0001 for both groups). In addition, the study looked at proportion of patients achieving
ACR50 and ACR70 responses, the same criteria as ACR20 but
with 50 percent and 70 percent improvements, respectively,
and found that the ustekinumab groups also had higher proportions of individuals reaching these goals than the placebo
group (all p<0.0001). These findings indicate that ustekinumab is superior to placebo in the treatment of PsA.
The PSUMMIT2 trial was smaller than PSUMMIT1 and selected 312 patients who were randomized to placebo, 45 mg and
90 mg treatment groups in a 1-to-1-to-1-to-fashion.10 To be
considered for the trial these individuals had to have a diagnosis of active PsA for at least six months and have received a
DMARD, NSAID or anti-TNF therapy. This trial also found
that the proportion of patients achieving an ACR20 response
was higher in the ustekinumab groups than the placebo
group (p<0.001). A significant difference was also found in
the proportion of patients achieving ACR50 (p<0.01) but not
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Figure 3. PSUMMIT Dose Adjustments.9

observed in the proportion of patients achieving ACR70 in
this trial. The findings of the PSUMMIT2 trial support those
of the PSUMMIT1 trial in indicating that ustekinumab is superior to placebo for treating PsA.
Due to the success of ustekinumab in clinical trials and its
approval by the FDA in 2009 for the treatment of PsA, pharmacists should expect their patients to begin utilizing this
drug for treatment. Head-to-head comparisons of ustekinumab with other agents used in the treatment of PsA have
not been performed. However, based on recruiting requirements for the PSUMMIT trials, it is suggestive that ustekinumab is an appropriate second choice therapy for individuals who have failed MTX therapy.9,10 Ustekinumab is currently only available as a subcutaneous injection, so patients
beginning therapy will need education on proper injection
technique if they will not be going to a physician’s office to
receive the medication every 12 weeks.
Additionally, because ustekinumab is a biologic that reduces
immunity, the risk for infection is higher than with other
therapies. Patients should be counseled about receiving all
Centers for Disease Control and Prevention age-appropriate
vaccines prior to starting ustekinumab. No live vaccines
should be given once this medication is started, and it has
been noted that the efficacy of nonlive vaccines given while
on ustekinumab may be diminished.11 Patients should also
be screened for tuberculosis (TB) before beginning therapy,
and those found to have latent TB should receive treatment
before initiating ustekinumab. Patients may also experience
side effects including injection site irritation, headache or
fatigue.

Secukinumab: IL-17 Inhibitor
Secukinumab (Cosentyx®) earned its approval by the FDA in
January 2015 for moderate to severe plaque psoriasis, and
nearly a year later gained approval for ankylosing spondylitis and psoriatic arthritis.12 Secukinumab is a human IgG1
monoclonal antibody that binds interleukin-17A (IL-17A)
cytokine, thereby inhibiting interactions with IL-17 receptors.13 By inhibiting their interaction, downstream inflammatory pathways of autoimmune and inflammatory diseases
are disturbed, while leaving other immune functions alone.
Patients who are candidates for secukinumab to treat psoriatic arthritis receive subcutaneous injections of 150 mg once
a week for five weeks, followed by 150 mg once every four
weeks. Doses of 300 mg may be considered in patients who
have active PsA or PsA in combination with moderate to severe plaque psoriasis.
The FUTURE 2 trial was a randomized, double-blind, placebo-controlled phase III trial done throughout 76 centers
across five countries.14 Inclusion criteria for the study consisted of age 18 years and older, having met CASPAR (Figure
1) and having active disease defined as three or more tender
joints and three or more swollen joints despite prior treatment with NSAIDs, DMARDs or anti-TNF agents.2,14 Patients
were allowed concomitant use of oral prednisone (or equivalent) and MTX if doses were stable for two or more weeks
and if started at least four weeks before randomization.14
Study participants who were on anti-TNF therapy regimen at
screening could participate after discontinuation of the
agent for a washout period of four to 10 weeks depending on
half-life. Patients were excluded from study participation
upon meeting the following: biological agent other than antiTNF agents; active inflammatory disease other than psoriatic

Summer 2017 Volume 8, Issue 3 The Pharmacy And Wellness Review

41

Emerging Drug Targets and New Drugs in the Treatment of Psoriatic Arthritis

Drug Abuse
Dermatology

arthritis; any active infection within two weeks prior to randomization; history of ongoing, chronic or recurrent infections; history of malignant disease within the previous five
years; or pregnancy.
After screening, patients were randomized to subcutaneous
secukinumab 300 mg, 150 mg, 75 mg or placebo once a week
from baseline to week four and then every four weeks. 14 At
16 weeks, participants with 20 percent or more improvement from baseline were categorized as responders and the
remaining as nonresponders. Also at week 16, those treated
with placebo and nonresponders were randomized to secukinumab 300 mg or 150 mg every four weeks. Responders to
placebo treatment were randomized to secukinumab 300 mg
or 150 mg at weeks 24. The primary outcome of this study
was percentage of patients with ACR20 response criteria and
at least three domains of the American College of Rheumatology response criteria.
All secukinumab treatment groups met ACR20 response
rates, and by week 24 all secukinumab treatment groups had
ACR20 response rates that were significantly higher in all
treatment groups versus placebo (300 mg, p<0.0001; 150
mg, p<0.0001; and 75 mg, p=0.0399).14 Even though antiTNF agents improve psoriatic arthritis in most patients,
some patients still persist with inadequate disease control or
are intolerant to these agents. Response to anti-TNF agents
also generally decreases over time and can be problematic.
Although anti-TNF naïve patients often had better responses
to secukinumab, both previous treatment with anti-TNF and
anti-TNF naïve patients had adequate responses to secukinumab and have been shown to be a good option in either
patient population. In this study, evidence supports that IL17A is a key component in the pathogenesis of PsA, and

secukinumab can provide an additional or alternative mechanism for treatment.
Apremilast: PDE4 Inhibitor
Another agent approved for the treatment of active PsA is
apremilast (Otezla®). Unlike secukinumab and ustekinumab,
which require weekly to monthly injections, apremilast is an
oral tablet that is taken once to twice daily.15 Apremilast was
approved by the FDA in March 2014 for the treatment of
moderate to severe active plaque psoriasis in patients with
active PsA who are candidates for phototherapy or systemic
therapy. Apremilast’s mechanism of action is PDE4 inhibition.15,16 The predominant PDE in inflammatory cells, PDE4 is
responsible for hydrolysis of cyclic adenosine monophosphate (cAMP), an intrinsic modulator of inflammatory cells.
When PDE4 is inhibited by drugs like apremilast, hydrolysis
of cAMP is decreased allowing for increased cAMP and its
downregulation of inflammatory responses through modulation of TNFα, IL-23, IL-12 and other inflammatory cytokines.
Patients who are prescribed apremilast follow the titrated
dosing regimen as specified in Table 3.15
In a phase II, multicenter, randomized, double-blind, placebo-controlled trial, efficacy and safety of apremilast in patients with active PsA were evaluated using four phases.16 In
the first phase, patients were screened for eligibility. For trial
eligibility, patients had to be 18 years of age or older with
symptomatic PsA for at least six months before screening
and allowed for an appropriate washout period for immunosuppressants other than MTX. An appropriate washout
period was defined as 14 days for topicals, 28 days for nonbiologic systemic therapy and phototherapy, 56 days for
etanercept, 84 days for adalimumab, efalizumab and infliximab, and 168 days for alefacept. Patients were also required
to have active PsA at the time of screening and baseline

Table 3. Apremilast Titration Schedule.15
Morning Dose*

Evening Dose

Day 1

10 mg

X

Day 2

10 mg

10 mg

Day 3

10 mg

20 mg

Day 4

20 mg

20 mg

Day 5

20 mg

30 mg

Day 6

30 mg

30 mg

Maintenance Dose

30 mg

30 mg

*In patients with a CrCl less than 30 mL/min, titration regimen remains the same but does not include any evening doses.
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(defined as three or more tender joints and three or more
swollen joints) and to have tested negative for rheumatoid
factor. Patients who were allowed to continue PsA medications included those on MTX, oral corticosteroids and NSAIDs
as long as they had been stable at least eight weeks, 28 days
and 14 days, respectively.
Patients were randomly assigned to apremilast 40 mg once
daily, 20 mg twice daily, or placebo in a 1-to-1-to-1 distribution.16 Doses were chosen based upon the maximum daily
dose at the time of the trial. To prevent adverse events (AEs)
related to treatment, dose escalation took place over the first
seven days. Patients who had intolerable AEs were reduced
to 20 mg daily. After 12 weeks of treatment, patients could
either stop treatment and enter four weeks of observation or
continue treatment for an additional 12 weeks. At this time,
patients previously enrolled in the placebo group were randomized to apremilast 20 mg twice daily or 40 mg once daily,
and patients previously taking apremilast continued their
same dose.
The primary outcome measure was ACR20 at week 12 as
compared with baseline.16 In the study, it was found that 43.5
percent of patients in the apremilast 20 mg twice daily treatment group and 35.8 percent of patients in the apremilast 40
mg once daily treatment group significantly reached
an ACR20 response at the end of the 12 week treatment compared to placebo at 11.8 percent (P=0.002 and P<0.001, respectively) and of patients who met an ACR20 response, the
median time until response was four weeks. Another significant finding was that 17.4 percent of patients who received
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apremilast 20 mg twice daily achieved an ACR50 response at
week 12 compared to 2.9 percent of placebo (P=0.012). Patients who received apremilast 40 mg once daily did not
meet ACR50 significantly more than placebo treated patients
(13.4 percent and 2.9 percent, respectively). The ACR response outcomes for patients who entered the extension
phase are displayed in Table 4.
During the treatment phase, at least one AE was experienced
by 84.3 percent of patients in the first 12-week treatment
and 68.3 percent of patients in the treatment extension
phase.16 Percentage of patients experiencing AEs were similar across all treatment groups with the most commonly reported events being diarrhea, headache, nausea, fatigue and
nasopharyngitis. However, events were predominantly mild
to moderate in severity.
Study limitations included more than 90 percent of the study
population being white and a short duration of study, which
did not allow for long-term efficacy and safety of apremilast
in PsA, suggesting continuation of drug study into phase III
trials.16 In summary, apremilast showed significantly greater
efficacy with both dosing regimens compared to placebo in
this phase II study.
In a phase III, placebo-controlled trial, 504 patients were
randomized in a 1-to-1-to-1 ratio to placebo, apremilast 20
mg twice daily and apremilast 30 mg twice daily. The patients were stratified to treatment groups based on concomitant use of other DMARDs.17 Patients were included if they
were at least 18 years of age and had a diagnosis of active

Table 4. Percentage of Patients who Entered the Extension Phase Reaching American College of Rheumatology
(ACR) Responses.16
First 12
Weeks

Second 12 Weeks

Number of
Patients Entering
Extension Phase

% Reaching
ACR20

% Reaching
ACR50

% Reaching
ACR70

20 mg
twice daily

20 mg twice daily

40

42.5%

22.5%

17.5%

40 mg
once daily

40 mg once daily

46

43.5%

23.9%

13.0%

placebo

20 mg twice daily

20

40.0%

15.0%

5.0%

placebo

40 mg once daily

20

45.0%

20.0%

15.0%
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PsA. Over the first week of treatment, apremilast doses were
titrated by 10 mg/day until target dose was achieved. Visits
were performed at weeks four, 16 and 24 to analyze safety
and at weeks 16 and 24 to analyze efficacy. The primary outcome was the proportion of patients achieving ACR20 at
week 16. The study found that at week 16, patients who were
given apremilast 20 mg twice daily and 30 mg twice daily
significantly achieved ACR20 response versus placebo
(p=0.0140 and p=0.0001, respectively).
Similar to the phase II trial, this phase III trial also found the
most common adverse effects of apremilast to be mild to
moderate diarrhea, nausea, headache and upper respiratory
infection.17 Gastrointestinal effects were found to present
early in the study and did not recur. Patient discontinuation
from study treatment was comparable across study groups.
This phase III trial also analyzed efficacy among biologic naïve patients, biologic-experienced patients and patients with
previous biologic failure. The trial found the proportion of
ACR20 was highest in biologic naïve patients.17 Patients receiving apremilast 30 mg twice daily also had a higher proportion of ACR20 response rates than patients receiving
apremilast 20 mg twice daily. Due to its larger study size and
more diverse patient population with previous PsA treatments in comparison with the phase II trial, this phase III
trial showed apremilast to be a potentially safe and effective
therapeutic option in patients with PsA.
Tofacitinib: JAK Inhibitor
Another target being studied in the treatment of PsA are
drugs that inhibit JAK enzymes, such as tofacitinib
(Xeljanz®).18 Currently approved for the treatment of RA,
tofacitinib is an oral agent taken as an immediate release
tablet of 5 mg twice daily or extended release tablet of 11 mg
once daily. Although currently unapproved with no randomized controlled trials in patients with PsA, Papp et al. performed a study to look at tofacitinib use in patients with
plaque psoriasis, a disease closely related to PsA.19
Papp et al. conducted a phase IIb, randomized, double-blind,
parallel-group, placebo-controlled, multicenter study comparing JAK inhibitor tofacitinib versus placebo.19 Inclusion
criteria for the study included patients age 18 years and older with stable chronic plaque-type psoriasis covering at least
15 percent of their total body surface area in addition to a
Psoriasis Area and Severity Index (PASI) score of 13 or higher. The PASI levels are measured based on psoriasis severity.20 A number is assigned to each of four body regions: the
head and neck; the hands and arms; the chest, abdomen, and
back; and the buttocks. The number is assigned based on
how much of the area is covered ranging from zero to six,
with six affecting the entire area. This number is then multiplied by a number that designates severity of psoriasis by
analyzing redness, thickness and scale. This number ranges
from zero to four, with four being the most severe. If a patient has severe redness, thickness and scale in one area, the
severity level would be 12. Each region could have a maximum PASI score of 72 (6x12), indicating that a patient would
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have severe redness, thickness, and scale covering an entire
region. One hundred ninety-seven patients were randomized
to one of four treatment groups in a 1-to-1-to-1-to-1 ratio.19
Treatment groups consisted of tofacitinib 2 mg, 5 mg, 15 mg
or placebo twice daily. All treatment groups were treated for
12 weeks and followed for four weeks after study completion.
The primary measured endpoint was the number of patients
achieving 75 percent or more reduction in PASI relative to
baseline.19 After 12 weeks of treatment, 25 percent of those
treated with 2 mg twice daily (P<0.001), 40.8 percent of
those treated with 5 mg twice daily (P<0.0001) and 66.7 percent of those treated with 15 mg twice daily (P<0.0001) saw
PASI 75 percent response rates compared to 2 percent of
those treated with placebo. The proportion of PASI 75 percent response rates were found to significantly increase as
early as week four and maintained through week 12.
Although the oral route is most attractive to patients, the side
effect profile is much more substantial than other DMARDs
taken by injection. Adverse events were experienced by 115
patients and were similar across all treatment groups with
the most common events being upper respiratory tract infection, nasopharyngitis and headache.19 Three patients experienced five serious AEs, which consisted of angina pectoris
(two patients), pyelonephritis, urosepsis and atrial fibrillation. Patients who reported angina pectoris both had previous cardiac medical histories.

Through this study, patients with moderate to severe chronic
plaque psoriasis showed significant improvement in clinical
signs confirming JAK enzymes play an important role in psoriasis pathogenesis. Because of its positive outcome in this
population, further research and studies should be investigated in patients with diseases related to plaque psoriasis,
such as psoriatic arthritis.
Abatacept: TNF-alpha Inhibitor
Also under investigation for potential use in the treatment of
PsA is abatacept (Orencia®). Abatacept is a human fusion
protein that blocks costimulatory pathways of inflammation
by competitively binding CD80 and CD86.21 The blockade
inhibits T cell activation and decreases plasma concentrations of cytokines and other inflammatory proteins.
Abatacept is currently approved for use in the treatment of
chronic inflammatory conditions including RA.
A study by Mease et al. observed potential for abatacept in
PsA.21 Mease et al. conducted a six-month, multicenter, randomized, double-blind, placebo-controlled phase II trial. The
study population included 170 adult patients who were defined as having active PsA by the CASPAR Study Group and a
disease duration longer than three months. Patients also
must have displayed insufficient response to DMARDs including MTX and anti-TNF treatments. All patients underwent purified protein derivative skin tests to assess for TB
and those with positive test results were treated before beginning the study drug.
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Treatments were given on days one, 15, 29 and, subsequently, every 28 days.21 Patients were randomized in a 1-to-1-to1-to-1 ratio to receive placebo or abatacept 3 mg/kg (based
on actual body weight), 10 mg/kg (based on weight-tiered
dosing for RA treatment of 500 mg for patients weighing less
than 60 kg, 750 mg for 60 to 100 kg and 1,000 mg for greater
than100 kg) or 30/10 mg/kg (30 mg/kg based on actual
body weight administered on days one and 15, then 10 mg/
kg based on the weight-tiered dosing for every dose thereafter). The primary endpoint was an improvement in ACR20
which was assessed after 24 weeks. Other endpoints included psoriasis assessment, quality of life measures (via the
Short Form 36 (SF-36) health survey) and disability index
(DI) of the Health Assessment Questionnaire (HAQ). Statistics were analyzed based on intention to treat.
The ACR20 responses for placebo, 3 mg/kg, 10 mg/kg and
30/10 mg/kg were 19 percent, 33 percent, 48 percent and
42 percent, respectively.21 Mease and colleagues noted that
improvements were significantly higher for abatacept
10 mg/kg (P=0.006) and 30/10 mg/kg (P=0.022) but not for
3 mg/kg (P=0.121). It was concluded that at a dose of 10 mg/
kg in an adult population with active PsA, abatacept may be
an effective treatment, though the authors did acknowledge
that their study was limited by its small sample size, brief
duration of treatment and inclusion of patients who had received anti-TNF agents prior to the study commencement.
In the above study, adverse effects were reported in 70 percent of patients in each of the treatment arms and the events
were severe in seven patients causing them to withdraw
from the study.21 One patient in the 30/10 mg/kg arm developed osteomyelitis and another in the 10 mg/kg arm reported gastroenteritis. Both were determined to be drug-induced.
Abatacept is an immune modulator, and patients should be
made aware that taking this drug may increase susceptibility
to infection. Patients should be counseled on proper hygiene
technique while taking abatacept to reduce the risk of infection.
Other Biological Targets
In addition to finding new uses for existing drugs in the treatment of PsA, there are several biological targets currently
under investigation for their potential role in the pathophysiology of PsA. Nerve growth factor (NGF) is a neurotrophic
neuropeptide produced by lymphocytes, neurons and fibroblast derivatives.22 In vivo, NGF is known to increase interleukin-2 (IL-2) receptor expression and antibody response to
T cell-dependent antigen. Nerve growth factor binds two receptors (NGFR) that have been identified. Nerve growth factor has low affinity for the p75 receptor, which has not been
found to be relevant to the development of PsA. The most
important receptor being studied is tropomyosin receptor
kinase A (TrkA) for which NGF has the greatest affinity. The
TrkA receptor has been implicated in the pathogenesis of
inflammatory PsA.
The significance of NGF/NGFR in human T lymphocytes and
fibroblast-like synovial cells (FLS) was observed in a study
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by Raychaudhuri et al.22 Patients with active PsA, osteoarthritis (OA), and RA were matched by sex and age with
healthy control subjects. The diagnosis of PsA was based on
the CASPAR criteria as described in Figure 1. Samples of synovial fluid (SF) and synovial tissues were collected from the
two groups of subjects. Peripheral blood mononuclear cells
(PBMCs) were isolated from samples using Ficoll-Hypaque
density-gradient centrifugation and analyzed in a FACSAria
(Becton Dickinson). SH-SY5 cells (ATCC) were used as positive controls for p75 and TrkA expression on cells.
Researchers were interested in the measured expressions of
NGF, TrkA, p75 in SF, FLS proliferation, peripheral blood derived T cells and SF-derived T cells in the samples from both
sets of subjects.22 Chemical analyses showed elevated levels
of NGF and greater proliferation of FLS in SF samples from
patients with PsA and RA. Analyses also showed that TrkA
was upregulated on activated T cells in patients with PsA
(mean ± SD: 22 ± 6.2 percent versus control) and RA (8 ± 1.3
percent), but not in OA. The roles of p75 and TrkA were determined by the use of anti-p75 monoclonal antibodies and
K252a, a natural alkaloid that inhibits the phosphorylation of
TrkA caused by NGF binding to the receptor. Results showed
that administration of K252a led to marked inhibition of FLS
proliferation due to NGF (P<0.01), which suggests that this
action of NGF is mediated by TrkA. Based on these findings,
the authors proposed that NGF promotes the survival of activated T cells and FLS proliferation, which leads to the sustained autoimmune inflammation associated with arthritis.
Tanezumab is a monoclonal antibody which blocks NGF from
activating TrkA receptors and is under investigation in osteoarthritis and nerve pain therapies.23 As of February 2017
there are no drugs targeting NGF undergoing clinical trials
for the treatment of PsA.
Another biochemical under investigation as a potential target
for the treatment of psoriatic arthritis is vascular endothelial
growth factor (VEGF), an angiogenic peptide known to be
overexpressed in psoriatic arthritis. Angiogenesis is implicated in the pathology of psoriatic arthritis, and drugs that can
inhibit mechanisms of angiogenesis may have a place in the
treatment of psoriatic arthritis. As an example, bevacizumab
is a VEGF monoclonal antibody effective in the treatment of
certain cancers, macular degeneration and diabetic retinopathy.
In a case report by Datta-Mitra et al., bevacizumab treatment
showed benefit in a PsA patient.24 In the report, a 65-year-old
male with a 40-year history of psoriasis and 30-year history
of PsA presented for treatment of metastatic renal cell carcinoma. For 20 years previously, the patient was receiving
MTX 7.5 mg/day to treat his psoriasis and arthritis without
remission and lesions covering greater than 50 percent of
the patient’s body surface area (BSA). After diagnosis of metastatic renal cell carcinoma, he was placed on a regimen of
bevacizumab 10 mg/kg/week every two weeks and subcutaneous interferon-alpha 9 million units three times/week.
Three months after the first infusion, great improvement in
the patient’s skin lesions was noted (less than 1 percent
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BSA). Due to proteinuria the patient discontinued bevacizumab which coincided with a relapse of psoriasis (greater
than 50 percent BSA). Bevacizumab therapy was reinitiated
at a lower dose of 10 mg/kg every 4 weeks and remission of
psoriatic skin lesions and synovitis occurred within three
months. This report draws a correlation between psoriatic
arthritis severity and high levels of VEGF, though the authors
note that further studies are required to determine the effectiveness of anti-VEGF treatments for psoriatic arthritis. Currently, bevacizumab is not FDA indicated for the treatment of
psoriatic arthritis.
All of these newer therapies are costly and are associated
with significant side effects. Costs can range from $3,300 per

month to as much as nearly $23,000 per dose. Many of these
drugs expose the patient to increased risk of infection and, as
previously mentioned, vaccinations should occur prior to
therapy if possible. A summary of the agents outlined in this
discussion, including counseling points, is presented in Table
5.
Conclusion
Despite various emerging treatment options for PsA, there
are several items a physician and patient must consider before beginning therapy. First, the costs of these medications
are substantial. Patients should consider treatments with
medications such as MTX that may initially provide better
outcomes in disease flares at lower cost. Second, at this point

Table 5. Summary Table of Agents used to treat PsA.7,13,15-19,21,25,26

PsA Agent

ustekinumab
(Stelara®)

secukinumab
(Cosentyx®)

apremilast
(Otezla®)

tofacitinib
(Xeljanz®)

abatacept
(Orencia®)
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FDA
Approval
for PsA

Yes

MOA

Inhibits
IL12/23

Price

General
Counseling

$11,446.32$22,892.64 /
dose

Increased risk of
infection, injection
site irritation, fatigue, headache

SQ injection

150 mg once a
week x five weeks,
then every four
weeks

$2,585.07 $5,170.13 /
dose

Increased risk of
infection, headache, diarrhea,
nausea

oral

10 mg once daily,
titrate up 10 mg/
day until 30 mg
BID

10, 20, 30 mg
tablet pack
(#55) &
30 mg pack
(#60):
$3,319.15

Headache, fatigue,
weight loss, neuropsychiatric effects

5 mg (#60) &
11 mg (#30):
$4,554.92

Increased risk of
infection, headache, lymphoma
and other malignancies

Route

SQ injection, IV
infusion

Dosing

45 mg initially,
45 mg four weeks
later, then 45 mg
every 12 weeks
(90mg for all doses
if >100kg)

Yes

Yes

No

No

Inhibits
IL-17A

PDE4
inhibition

JAK
inhibitor

TNF-α
inhibitor

oral

IV infusion

IR: 5 mg BID
ER: 11 mg daily

10 mg/kg every
two weeks for one
month, then once
every month

250 mg
powder for
solution:
$1,184.44
125 mg/mL
solution:
$4,594.28
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not all DMARDs mentioned in this review (such as tofacitinib
and abatacept) have FDA approval for use in PsA or even
plaque psoriasis. Until investigators provide better evidence
of the long-term safety and efficacy of these newer therapies
for management of PsA, patients and their providers should
analyze risks and benefits before beginning one of these
therapies. Conversely, patients who have failed first-line
therapies such as NSAIDs, glucocorticoids and methotrexate
may only find relief by adding one of these emerging
DMARDs. Newer therapies are on the horizon as biological
targets are uncovered and modifying agents are explored.
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