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Psoriasis is a systemic inflammatory disease associated with increased risk of comorbidities, such as
psoriatic arthritis, Crohn’s disease, malignancy, obesity, and cardiovascular diseases. These factors have a
significant impact on the decision to use one therapy over another. The past decade has seen a paradigm
shift in our understanding of the pathogenesis of psoriasis that has led to identification of new therapeutic
targets. Several new drugs have gained approval by the US Food and Drug Administration, expanding the
psoriasis armamentarium, but still a large number of patients continue to be untreated or undertreated.
Treatment regimens for psoriasis patients should be tailored to meet the specific needs based on disease
severity, the impact on quality of life, the response to previous therapies, and the presence of
comorbidities. The first article in this continuing medical education series focuses on specific comorbidities
and provides insights to choose appropriate systemic treatment in patients with moderate to severe
psoriasis. ( J Am Acad Dermatol 2019;80:27-40.)
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sporine; etanercept; golimumab; IL-17; IL-23; infliximab; ixekizumab; methotrexate; psoriasis; psoriatic
arthritis; secukinumab; TNF-a; ustekinumab.
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Abbreviations used:

ATIL: antietumor necrosis factor-aeinduced
lupus

CD: Crohn’s disease
CHF: congestive heart failure
DLE: discoid lupus erythematosus
IBD: inflammatory bowel disease
LE: lupus erythematosus
MACE: major adverse cardiovascular event
MI: myocardial infarction
MS: multiple sclerosis
NMSC: nonmelanoma skin cancer
NYHA: New York Heart Association
OLE: open label extension
PASI: Psoriasis Area Severity Index
RCT: randomized controlled trial
SCC: squamous cell carcinoma
SCLE: subacute cutaneous lupus erythematosus
UC: ulcerative colitis
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Psoriasis is a systemic inflammatory disease that is
associated with an increased risk of comorbidities,
such as hypertension, hyperlipidemia, major adverse
cardiovascular events (MACEs), inflammatory
arthritis, malignancy, obesity, and inflammatory
bowel disease (IBD).1 These comorbidities often
impact the decision to use one therapy over another,
and it is important to keep the individual patient
characteristics in mind while choosing a treatment
regimen for patients with psoriasis. The past decade
has witnessed a paradigm shift in our understanding
of psoriasis pathophysiology that has led to the
identification of multiple new therapeutic targets.
Whereas older treatment modalities, such as photo-
therapy, are still effective, not every patient can
attend frequent phototherapy treatments or has
access to home phototherapy units. This continuing
medical education series is therefore focused on
systemic treatments. Studies have shown that many
physicians lack confidence in prescribing systemic
drugs, especially biologics, and therefore tend to
follow a one size fits all approach that often leads to
inadequate results and poor patient satisfaction.2

Treatment regimens for patients with psoriasis
should be tailored to meet their specific needs based
on disease severity, the impact on quality of life,
response to previous therapies, and the presence of
comorbidities. This 2-part continuing medical
education series focuses on specific comorbidities
and provides insights for choosing an appropriate
systemic treatment for patients with psoriasis.

PSORIATIC ARTHRITIS
Psoriatic arthritis develops in #30% of patients,

but severe deforming arthritis is much less common,
seen in about 5% patients. Psoriasis usually precedes
joint manifestations in #85% patients by 10 years on
average; however, in approximately 15% of cases,
arthritis either precedes or occurs simultaneously
with skin disease.3-6 There is a paucity of validated
tools for the assessment of drug efficacy in patients
with psoriatic arthritis; therefore, American College
of Rheumatology (ACR) criteria for rheumatoid
arthritis are used to grade psoriatic arthritis improve-
ment in clinical trials. Most clinical trials assessing
psoriatic arthritis use the Sharpevan der Heijde
modified method to score and document radio-
graphic changes in patients with psoriatic arthritis.

Traditional agents
Methotrexate decreases inflammation in psoriatic

arthritis but does not inhibit radiographic progression
of disease. Other than the Tight Control of Psoriatic
Arthritis study, there are few data confirming the
efficacy of methotrexate in psoriatic arthritis.7-9

Studies have shown cyclosporine to be beneficial in
reducing peripheral (but not axial) joint involvement
in patients with psoriatic arthritis.10-14 Cyclosporine
leads to better joint disease control when used with
methotrexate and etanercept.15,16 Acitretin has
modest efficacy for psoriatic arthritis and is almost
never used alone for its management.

Biologics and other newer agents
Tumor necrosis factor-a (TNF-a) inhibitors have

a significant impact on the clinical symptoms of
psoriatic arthritis and inhibit progressive structural
damage of joints.17,18 Mease et al10 explored the
efficacy and safety of etanercept and reported sig-
nificant improvement in all study measures (ACR,
Psoriasis Area and Severity Index [PASI], 36-item
short form survey, health assessment questionnaire,
etc) at 12 weeks. Subsequently, infliximab, adali-
mumab, golimumab, and certolizumab showed
similar degrees of effectiveness and are now
approved for patients with psoriatic arthritis.19-22

Phase 3 trials of ustekinumab for psoriatic arthritis
demonstrated significant improvement in joint
disease and slower radiographic progression
compared with placebo.22 However, data suggest
that TNF-a inhibitors are more effective in treating
psoriatic arthritis than ustekinumab.10,23-25 Bonifati
and Graceffa26 reported 7 patients who experienced
worsening or a flare of psoriatic arthritis after
they were switched from TNF-a inhibitors to
ustekinumab, suggesting that ustekinumab has
better performance on skin symptoms than on joint
inflammation.

Phase 3 trials for secukinumab demonstrated the
efficacy of secukinumab in the key end points of
psoriatic arthritis, including slowing radiographic
progression of the disease.27-29 Generally, higher
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ACR responses were noted in the antieTNF-a naive
populations and efficacy was sustained through
week 52.28 Similarly, phase 3 studies of ixekizumab
demonstrated significant improvement in psoriatic
arthritis disease activity and structural progression in
biologic-naive patients.30,31 Preliminary trials for
brodalumab and psoriatic arthritis show good results
but final data are lacking.27,32 In the PALACE trials for
apremilast, significantly more patients achieved
ACR20 (ie, an improvement of 20% in the number
of tender and number of swollen joints and a 20%
improvement in 3 of the following 5 criteria: patient
global assessment, physician global assessment,
functional ability measure, visual analog pain scale,
and erythrocyte sedimentation rate or C-reactive
protein) response at week 16 compared with
placebo regardless of previous treatment. Sustained
improvements were seen through week 52 in the
PALACE 1, 2, and 3 studies.22,33-35 Studies have
suggested a lack of efficacy of apremilast in axial
disease.36

IL-23 inhibitors have been approved for the
treatment of psoriasis, but studies assessing their
effect on psoriatic arthritis are still underway.
Abatacept was recently approved for use in psoriatic
arthritis. A phase 2 study of 170 psoriatic arthritis
patients demonstrated significant improvement of
ACR20 response. A magnetic resonance imaging
study of hands or feet at 24 weeks demonstrated
improved synovitis, erosion, and osteitis scores. Skin
psoriasis responses were modest.37

Expert opinion
1. Currently, 5 TNF-a inhibitors (etanercept,

infliximab, adalimumab, certolizumab, and
golimumab), 2 interleukin-17 (IL-17) blockers
(secukinumab and ixekizumab), methotrexate,
apremilast, tofacitinib, and abatacept are
approved by the US Food and Drug Adminis-
tration for the treatment of psoriatic arthritis.

2. While ustekinumab demonstrates good efficacy
in psoriatic arthritis, its impact on skin disease is
much more impressive than on joint disease.

3. Apremilast is effective in treating psoriatic
arthritis, but prevention of radiologic progres-
sion has not been demonstrated.

4. Novel IL-23 inhibitors are currently under
investigation for the treatment of psoriatic
arthritis.

5. Methotrexate improves symptoms of joint
disease but does not alter radiographic progres-
sion of disease.

6. Cyclosporine and acitretin have modest efficacy
but are almost never used as monotherapy for
psoriatic arthritis.
CROHN’S DISEASE
Psoriasis and Crohn’s disease (CD) are chronic

inflammatory disorders with similarities in genetic
susceptibilities and immune-mediated inflamma-
tion.38-40 Several studies have reported a high rate
of co-occurrence of psoriasis and IBD.41-46
Traditional agents
A 2012 Cochrane review suggested that parenteral

methotrexate (intramuscularly 25 mg/week) is more
efficacious than placebo in inducing andmaintaining
remission in CD but is not as effective at lower
doses.47 Cyclosporine has proven to induce
remission in patients with refractory CD.48,49 There
are no direct studies on acitretin use in CD. However,
there are a few case reports that associate isotretinoin
with development of IBD. Contrarily, a metaanalysis
reported that isotretinoin use does not increase
the risk of IBD. Despite any proven association,
there have been multiple litigations associating
isotretinoin to the development of IBD.50-52
Biologics and other newer agents
Infliximab, adalimumab, and certolizumab are

approved by the US Food and Drug Administration
for the treatment of CD. AntieTNF-a agents are
considered first-line management of moderate to se-
vere CD, except for etanercept; in contrast, etanercept
does not exhibit the same efficacy as other agents,
likely because of its distinct pharmacodynamics.

Two landmark studies (ACCENT-I/ACCENT-II)
proved the efficacy and guide the current use of
infliximab in CD.53,54 Efficacy of adalimumab in
inducing and maintaining remission was demon-
strated in the Clinical Assessment of Adalimumab
Safety and Efficacy Studied as Induction Therapy
in CD and Crohn’s Trial of the Fully Human
Antibody Adalimumab for Remission Maintenance
trials in infliximab na€ıve and exposed patients,
respectively.55 In addition, pivotal phase 3 trials of
adalimumab (PRECISE, WELCOME) demonstrated its
efficacy in patients with CD, including those who
failed infliximab therapy.56,57 Indirect evidence
suggests that there is no significant difference in
efficacy between infliximab and adalimumab,
whereas certolizumab may be less effective in
inducing remission in patients with CD.58,59

Golimumab is approved by the US Food and Drug
Administration for the treatment of ulcerative colitis
(UC), but additional studies are needed to assess its
efficacy in CD.60 Based on pivotal phase 3 trials
(UNIT-1, UNIT-2 and IM-UNIT1), ustekinumab was
approved for the treatment of CD in 2016.61 IL-17
inhibitors have been linked to either induction or
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exacerbation of preexisting CD. Clinical trials for
secukinumab revealed incidence rates of 0.11 per
100 patient-years for CD.62 Another study by Hueber
et al63 reported no clinical benefit of secukinumab in
patients with moderate to severe CD. A pooled
analysis of ixekizumab phase 3 studies for psoriasis
reported results comparable to secukinumab with
small numbers of CD cases reported.64 An
adjudication analysis performed by Reich et al65

suggested that flare ups and new CD cases during
ixekizumab exposure were uncommon (\1%).65

Clinical trials for brodalumab reported 1 case of
CD.66,67 According to the Centers for Disease
Control and Prevention, the estimated prevalence of
IBD (including CD and UC) is 1.3% in the United
States, and the data suggest that the rate of CD in
patients treatedwith IL-17 inhibitors is about the same
as would be expected. Among the IL-23 inhibitors,
risankizumab was noted to be superior to placebo in
achieving clinical remission in patients withmoderate
to severe refractory CD.68 Phosphodiesterase type 4
inhibition has shown beneficial effects in animal
models of colitis, but more human data are
awaited.69,70 CD flare has not been reported with
apremilast but it causes diarrhea as a side effect.

Expert opinion
1. Infliximab, adalimumab, certolizumab, and

ustekinumab are approved for the treatment
of patients with CD. Golimumab is approved
for UC but not for CD.

2. Etanercept is not as effective as other TNF-a
inhibitors for CD.

3. A direct causal relationship between IL-17
inhibitors and CD has not been established
but some clinicians avoid them in patients
with a diagnosis or history suggestive of IBD.

4. IL-23 inhibitor use in CD has promising results
in preliminary studies, but more data are
needed to draw definite conclusions.

5. Methotrexate and cyclosporine can be used. There
isnoprovenassociationbetweenretinoidsandCD,
but someclinicians avoid acitretin inpatientswith a
diagnosis or history suggestive of IBD.
MALIGNANCY
Traditional agents

The association of methotrexate with malignancies
is not clear in patients with psoriasis. In a long-term
study of 248 psoriasis patients treated with metho-
trexate, 10 patients developed malignant neoplasms
including lymphomas, but this study concluded that
methotrexate therapy for psoriasis did not contribute
to the development of neoplasms.71 However, there
are several reports of newly diagnosed EpsteineBarr
viruseassociated lymphomas in patients with
psoriasis who were taking methotrexate.72-75

Long-term high-dose cyclosporine is associated with
solid organ, skin, and lymphoproliferative cancers in
transplant recipients. Cyclosporine increased the
overall incidence of malignancy 2-fold (a 6-fold
increase in squamous cell carcinoma [SCC]) in 1252
psoriasis patients after an average of 1.9 years of
treatment. Previous exposure to psoralen plus
ultraviolet A light phototherapy, methotrexate, or
other immunosuppressive therapy was a significant
risk factor.76 Systemic retinoids prevent or delay the
development of nonmelanoma skin cancer (NMSC).
Bavinck et al77 assessed the effect of acitretin on the
development of NMSC in renal transplant patients.
After 6 months of treatment, 2 of 19 patients (11%) in
the acitretin group reported 2 new SCCs compared
with 9 of 19 patients (47%) in the placebo group who
reported 18 new SCCs. Multiple studies have reported
similar results with acitretin.78,79

Biologics and other newer agents
Bongartz et al80 found a 3-fold increase in the risk

of developing all cancers with infliximab and
adalimumab (odds ratio 3.3; 95% confidence interval
1.2-9.1). Recently, Asgari et al81 showed that
biologics increase the risk of NMSC by 42% (an
80% increase in SCC). In addition, there are several
reports that strengthen the link between antieTNF-a
therapy and induction or reactivation of latent SCCs
and keratoacanthomas.82-91 The relationship
between lymphoma and TNF-a inhibitors has also
been documented in a few case reports.92 In
contrast, a systematic review of 32 randomized
controlled trials and 6 open-label extensions
reported that TNF-a inhibitors do not lead to
significant increase in cancer risk, at least in the short
term.93 Animal studies of ustekinumab show a high
risk of developing NMSCs with prolonged
treatment.94 Five years of follow-up data from the
PHOENIX1/2 studies and safety data from the
Psoriasis Longitudinal Assessment and Registry
demonstrated low or no overall increased risk
for malignancy with long-term exposure to
ustekinumab.95-97 A case of melanoma recurrence
was reported in a patient on apremilast, but no direct
causal association was proven.98 There are not
enough data on the malignancy potential of IL-17
and IL-23 inhibitors, but there have been no reported
associations with malignancy so far.

Expert opinion
1. TNF-a inhibitors may increase the risk of NMSC,

namely SCCs, but they do not increase the
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overall risk of cancers. It is best to avoid
antieTNF-a agents in patients with concurrent
malignancy or a history of malignancy,
especially multiple cutaneous SCCs.

2. The clinical data for ustekinumab look
promising, but caution needs to be exercised
because it has demonstrated carcinogenic
potential in animal models.

3. Data are limited for apremilast and IL-17 and
IL-23 inhibitors, and more long-term studies are
needed to assess their carcinogenic potential.

4. Acitretin has preventative effects on NMSCs and
therefore is the preferred agent in patients with
a high risk of skin cancers. Methotrexate and
cyclosporine should be avoided in this setting.
OBESITY
Moderate to severe psoriasis is associated with

the metabolic syndrome, which includes obesity,
hyperlipidemia, and diabetes mellitus.99 Patients
with psoriasis tend to be more obese than age- and
sex-matched individuals without psoriasis.100,101

Traditional agents
Nonalcoholic fatty liver disease has been found to

bemore common in obese patients with psoriasis than
in the general population.102 In addition, psoriasis is
considered an independent predictor of advanced
liver fibrosis regardless of other factors, such as
age, body mass index (BMI), hypertension, and
diabetes.103 With methotrexate use, 96% of patients
with coexisting risk factors of obesity, diabetes, and
alcohol use developed hepatic fibrosis comparedwith
71% of patients with no risk factors.104 Acitretin and
cyclosporine can both cause hyperlipidemia.
Moreover, obese patients require higher doses, which
in turn leads to increased side effects.105-108

Biologics and other newer agents
All antieTNF-a agents are used at fixed doses

except infliximab, which is dosed by weight.
Multiple studies have shown that the therapeutic
response is better in patients with normal BMI versus
higher BMI.109-111 The Comparative Study of Humira
versus Methotrexate versus Placebo in Psoriasis
Patients study for adalimumab demonstrated a
significant PASI 75 response rate (ie, a 75% reduction
in PASI score from baseline) in obese patients,
although this was lower than in normal and
overweight subjects.112 There is evidence that
reduction in weight leads to a better response with
TNF-a inhibitors.113 Dosage of ustekinumab is based
on body weight. Zhu et al114 determined that body
weight and diabetes are important covariates
affecting ustekinumab’s apparent clearance or
volume of distribution.

IL-17 inhibitors are highly efficacious drugs
regardless of body weight. However, normal weight
patients tend to have a better response than over-
weight and obese patients. In a phase 2 trial of
secukinumab, PASI 75 was 73% for patients who
were[90 kg and 83% for those weighing\90 kg.115

Phase 3 studies for ixekizumab (UNCOVER-1,2,3)
have demonstrated its efficacy regardless of a
patient’s body weight.116 Unlike TNF-a inhibitors,
IL-17 inhibitors have not been observed to cause
weight gain in clinical trials. Brodalumab
demonstrated higher rates of PASI 75 and PASI 90
(ie, a 90% reduction in PASI score from baseline) at
weeks 12 and 52 in nonobese patients as compared
with obese patients in a phase 3 trial (AMAGINE 1).117

Apremilast has been shown to cause weight loss
in ESTEEM 1/2 and PALACE 3 trials, suggesting
a potentially advantageous effect.35,118,119

Weight-based data for IL-23 inhibitors are not yet
available.

Expert opinion
1. Infliximab and ustekinumab are dosed based

on weight and are ideal drugs to treat psoriasis
in obese patients.

2. IL-17 inhibitors are highly effective regardless of
a patient’s weight but are shown to have even
better clearance rates in nonobese patients.
There are not enough weight data on IL-23
inhibitors, but they are highly efficacious agents
nonetheless.

3. Apremilast can be used favorably in obese
patients because weight loss is a noted side
effect of this drug.

4. Methotrexate carries a higher risk of fatty liver
and hepatic fibrosis in obese patients and
therefore should be avoided. Acitretin and
cyclosporine need to be used in higher doses
in obese patients, leading to a higher incidence
of side effects and potential for toxicity.
CARDIAC DISEASES
Gelfand et al120 published the landmark study that

identified psoriasis as an independent risk factor for
cardiovascular diseases. Chronic inflammation is a
hallmark for psoriasis and is also known to play an
important role in atherosclerosis, which explains the
increased risk ofMACEs inpatientswithpsoriasis.121-124

Traditional agents
Methotrexate reduces the incidence of cardiovascu-

lar diseases, but its long-term use leads to a higher
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risk of end organ toxicity.125 Acitretin causes
hyperlipidemia,126 but a study by Stern et al127 showed
no increase in risk of MACE with use of etretinate in
patients with psoriasis. Cyclosporine leads to
hypertension, hyperlipidemia, and is known to cause
myocardial damage by generating reactive oxygen
species.128,129

Biologics and other newer agents
Biologics act by reducing overall inflammation

which leads to a reduction in the incidence of
cardiovascular diseases as reported in various
rheumatologic and psoriasis registries.130 Wu and
Poon131 reported that hazard ratio of myocardial
infarction for patients with psoriasis who were
treated with TNF-a inhibitors compared with those
not treated was 0.26 (95% CI 0.12-0.56; ie, a 74%
lower risk of myocardial infarction compared with a
control population. Psoriatic patients who do not
respond to biologics show a minimal reduction in
MACE risk.132,133 Multiple cohort studies also suggest
that biologics may have a cardioprotective effect,
with an almost 50% reduction in the rate of
myocardial infarction in patients with psoriasis who
are treated with biologics.134,135 Conversely,
Bissonnette et al136,137 reported no significant reduc-
tion in vascular inflammation in adalimumab-treated
patients. Ustekinumab caused some concerns of
increased MACE during initial analysis. However, a
Psoriasis Longitudinal Assessment and Registry
dataebased safety surveillance study identified no
increased risk of MACE with ustekinumab use.138

There are not enough MACE data pertaining to
apremilast, IL-17, and IL-23 inhibitors.

Expert opinion
1. TNF-a inhibitors are preferred systemic agents

for treatment of psoriasis in patients with
coexisting cardiovascular risk factors.

2. Ustekinumabhas somepotential cardioprotective
benefit, but more long-term data are needed.

3. More data are needed for the use of apremilast,
IL-17, and IL-23 inhibitors

4. Methotrexate has proven cardioprotective
benefits but may cause end organ toxicity with
long-term use. Cyclosporine and acitretin
should be avoided because of concerns of
hyperlipidemia and hypertension.
CONGESTIVE HEART FAILURE
The association between psoriasis and congestive

heart failure (CHF) is unclear, but it is suggested that
moderate to severe psoriasis increases the risk of
heart failure.139,140
Traditional agents
Antiinflammatory effects of methotrexate can lead

to improvement in New York Heart Association
functional class and therefore overall quality of
life.141 The role of cyclosporine in CHF has
not been assessed in patients with psoriasis,
but there are no reports of CHF exacerbation in
multiple studies in patients with end-stage heart
failure after heart transplantation.142-145 There are
no reports of new onset CHF or exacerbation with
acitretin use.

Biologics and other newer agents
There have been several conflicting case reports

on antieTNF-a agents and CHF.146,147 The efficacy of
infliximab was assessed in the Antihypertensive
Treatment of Acute Cerebral Hemorrhage trial,
where patients receiving high doses of infliximab
(10 mg/kg) demonstrated worsening of heart
failure. Contrarily, another study with etanercept
has reported a dose-dependent improvement of
ventricular function.148 Specific data on other
antieTNF-a agents are limited. Long-term safety
data on ustekinumab, apremilast, IL-17, and IL-
23 inhibitors in CHF is also limited, but there
have been no reports of CHF exacerbation with their
use.

Expert opinion
1. Although controversial, the New York Heart

Association recommendations for antieTNF-a
agents in patients with CHF are as follows149,150:

d TNF-a inhibitors are contraindicated in class 3
or 4 CHF

d Echocardiogram should be done before
treatment initiation in class 1 or 2 CHF and
TNF-a inhibitors should be avoided in patients
with ejection fraction\50%

d TNF-a inhibitors should be discontinued in
patients with new onset CHF

2. Ustekinumab, apremilast, IL-17, and IL-23
inhibitors appear to be safe to use in CHF
patients.

3. Methotrexate, cyclosporine, and acitretin can be
used in patients with psoriasis who have CHF.
MULTIPLE SCLEROSIS
Recent Danish- and US-based studies reported a

significant association between multiple sclerosis
(MS) and psoriasis, although the precise mechanism
of this association is still not clear.151-153 In contrast, a
few other studies did not identify any association
between psoriasis and MS.154,155



Table I. Factors to consider when selecting systemic psoriasis treatment

Class of drugs Drug/comorbidity PsA CD CA Obesity Cardiac CHF MS Lupus

TNF-a inhibitors Etanercept 11 1 � 1 11 �/1 x 1/�
Adalimumab 11 11 � 1 11 �/1 x 1/�
Infliximab 11 11 � 11 11 �/1 x 1/�
Certolizumab 11 11 � 1 11 �/1 x 1/�
Golimumab 11 11 � 1 11 �/1 x 1/�

IL-12/23 inhibitor Ustekinumab 1 11 1 11 1 11 1 1
IL-17 inhibitors
AntieIL-17A Secukinumab 11 � ?/1 11 ? 11 1 ?/1
AntieIL-17A Ixekizumab 11 � ?/1 11 ? 11 1 ?/1
AntieIL-17 receptor Brodalumab 1 � ?/1 11 ? 11 1 ?/1
IL-23 inhibitors Guselkumab ? 1 ?/1 11 ? 11 ?/1 ?/1

Tildrakizumab ? 1 ?/1 11 ? 11 ?/1 ?/1
Risankizumab ? 1 ?/1 ? ? 11 ?/1 ?/1
Mirikizumab ? 1 ?/1 ? ? 11 ?/1 ?/1

Oral novel Apremilast 1 1 ?/1 11 ? 11 ?/1 1
Oral traditional Methotrexate 1 1 � x 11 11 1 1

Cyclosporine 1/� 1 x 1 ?/� 11 1 1/�
Acitretin 1/� 1 11 1 ?/� 11 1 1

Note: Two plus symbols (11) indicates preferred agents; one plus symbol (1) indicates that the agent can be used; one plus symbol and

one minus symbol (1/�) indicate that the drug can be used but is controversial; one minus symbol and one plus symbol (�/1) indicates

that the drug is not preferred but can be used; one question mark and one plus symbol (?/1) indicates that there are not enough data but

that the drug is likely safe to use; one question mark (?) indicates that there are not enough data; one minus symbol (�) indicates that use of

that drug is controversial because there are not enough data; and x indicates that a drug is contraindicated.

CA, Cancer; CD, Crohn’s disease; CHF, congestive heart failure; IL, interleukin; MS, multiple sclerosis; PsA, psoriatic arthritis; TNF-a, tumor

necrosis factorea.
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Traditional agents
Methotrexate and cyclosporine have been shown

to improve the symptoms and reduce relapse rate of
MS.156-161 There are no available data on acitretin use
in patients with MS.
Biologics and other newer agents
Demyelinating disorders, with an incidence of

0.02% to 0.2%, have been described with the
use of etanercept, infliximab, adalimumab, and
golimumab.162-166 Therefore, TNF-a inhibitors are
contraindicated in demyelinating diseases, including
MS and GuillaineBarr�e syndrome.167,168

Ustekinumab was tested in a phase II clinical trial
for relapsing and remitting MS and did not
demonstrate any benefit or harm.169 Nevertheless,
there are no reports of worsening of neurologic
disease with ustekinumab. Secukinumab has been
shown to significantly reduce the magnetic
resonance imaging lesion activity in MS as compared
with placebo. Additional studies are needed to
confirm these findings, but IL-17 inhibitors appear
to be safe in patients with neurologic diseases.170

There are no data on apremilast and IL-23 inhibitors
in neurologic diseases.
Expert opinion
1. TNF-a inhibitors are contraindicated in patients

with MS and other neurologic disorders.
Regular evaluation of neurologic signs and
symptoms should be performed during
treatment with this class of drugs.

2. Ustekinumab can be used in patients with MS as
it does not improve or worsen MS.

3. IL-17 inhibitors can be used with some benefit
in MS symptoms.

4. Data are limited for the traditional agents,
apremilast and IL-23 inhibitors, but there are
no reports of MS worsening with these drugs.
LUPUS
Psoriasis and lupus erythematosus (LE) are both

immune-mediated diseases but their coexistence is
rare. Zalla et al171 reported that 0.69% of patients
with psoriasis have SLE and 1.1% of patients with SLE
have psoriasis.

Traditional agents
Methotrexate has demonstrated a significant

reduction of cutaneous and articular activity in SLE
with reductions in the SLE disease activity index
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score.172-174 Acitretin has been used successfully in
the treatment of LE.175,176 Cyclosporine is usually
used in combination with steroids to treat cases of
refractory lupus nephritis, skin disease, and
hematologic involvement.177-180

Biologics and other newer agents
There is concern for development of de novo

lupus or flare-up of lupus during treatment with
TNF-a blockers.181,182 There have been several
reports of the development of DLE, SCLE, and
drug-induced lupus with infliximab, etanercept,
and adalimumab.183-186 However, a recent study by
Varada et al187 reported a low incidence of lupus
flare/patient-year with TNF-a blockers (0.92%).
Many other studies have confirmed the low
incidence of antieTNF-aeinduced lupus, reporting
rates of 0.19% to 0.22% for infliximab, 0.18% for
etanercept, and 0.10% for adalimumab.188 It is
suggested that drug-induced lupus involving
antieTNF-a agents be known as antieTNF-
aeinduced lupus (ATIL). ATIL has a higher
incidence of hypocomplementemia and high
titers of anti-dsDNA antibody compared with
drug-induced lupus, which has higher titers of
antihistone antibodies. Renal and central nervous
system involvement is also more common in
ATIL.182,189 Ustekinumab reportedly improves SLE
symptoms, specifically oral ulcerations, anemia or
thrombocytopenia, and lupus arthritis.187,190

Apremilast has demonstrated significant reduction
in DLE disease activity in a case series of 8 patients.191

There are not enough data regarding the use of IL-17
and IL-23 inhibitors in patients with SLE, but no
new cases of lupus induction or flare have been
reported yet.

Expert opinion
1. AntieTNF-a agents can be used watching out

for lupus inductions and flare-up.
2. Ustekinumab emerges as the safest treatment

option for concomitant lupus and psoriasis.
3. Data are limited for apremilast, IL-17, and IL-23

inhibitors, but there have been no reports of
lupus induction or flare-ups.

4. Methotrexate and acitretin are good treatment
options. Cyclosporine should be used only in
severe or treatment refractory cases, as it is
usually used with systemic corticosteroids.

In conclusion, it is important to understand how
comorbidities adversely impact the overall quality of
life and have substantial implications for psoriasis
management. Practice gaps exist because of the
scarcity of concise reviews addressing the newer
therapeutic advancements and their role in different
subpopulations of patients with psoriasis. We have
attempted to provide a review of psoriasis
management in the setting of commonly
encountered clinical scenarios. A summary of our
expert opinion is charted in Table I. The second
article in this continuing medical education series
discusses the use of systemic agents for psoriasis in
distinct patient populations, including during
pregnancy and in pediatric populations, and also in
populations with chronic infections, such as
hepatitis, HIV, and latent tuberculosis.
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