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Abstract
Purpose of Review To summarize our most current understanding of the real world risk of infections associated with biologic and
small molecule therapies in the setting of psoriatic disease.
Recent Findings Patients with psoriasis or psoriatic arthritis are at increased risk for infection from both their disease and some of
their therapies. There is little real world data for biologic and small molecule therapies; however, ustekinumab and biologics
inhibiting IL-17 or IL-23 appear to have reduced risk estimates compared to anti-TNF therapies. Apremilast seems to have little
infectious signal with limited real world data, and for JAK inhibitors, limited real world data suggest a higher risk of herpes zoster.
Summary Recently approved targeted and small molecule therapies for psoriasis carry infectious risks for patients, although they
appear to vary across mechanism of action. As these treatments become more widespread, and additional therapies are approved,
it will be imperative to evaluate their safety in the context of real world data.

Keywords PsA . PsO . Opportunistic infection . Biologics . Serious infections

Introduction

Psoriasis is a chronic, inflammatory disease that affects rough-
ly 7.5 million Americans, with psoriatic arthritis affecting an
estimated 17.1–22.1% of these individuals [1–4]. Psoriatic
disease is associated with substantial morbidity, increased
mortality, and overall decreases in patient-reported quality of
life [5–9]. In particular, individuals with psoriatic disease are
more likely to experience serious infections [10], as compared
to the general population, due to disruptions of their immune
systems and the therapies used to treat them.

Psoriatic disease is associated with dysregulation of the
immune system, with recent focus on the cytokines involved
in the IL-23/Th17 pathway [11, 12]. In recent years, biologic
and small molecule therapies targeting this or related

pathways have been developed and are now widely used.
While these therapies have been shown to be effective in
clearing cutaneous plaques, and in some cases, in ameliorating
joint disease, their adverse event profiles frequently include
infection.

The risk of serious infections (i.e., hospitalized infections)
and opportunistic infections (OIs) have been reported to be
elevated with some of these compounds, but not in all studies.
However, most of these risk estimates come from clinical trial
data, and there is limited understanding of the incidence of
these infections in patients in the real world. In this review,
we will summarize our most current understanding of the real
world risk of infections associated with these compounds in
the setting of psoriatic disease.

Infection Risk and Psoriasis

Psoriatic disease, like other autoimmune diseases, seems to
predispose individuals to infection independent of immuno-
suppressive treatment. A 2011 Dutch study found that indi-
viduals with psoriasis have twice the risk of serious infections
leading to hospitalization (aHR 1.58 [95% CI 1.48, 1.68]),
compared to individuals without psoriasis. The risk of infec-
tion was similar for individuals with psoriasis being treated
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The Influence of Psoriasis Therapy
upon the Risk of Serious Infection

The evaluation of real world infection risk associated
with biologic or other psoriasis therapy is complicated
by the influence of disease severity. Administrative data-
bases frequently used in “Real World” analyses do not
contain disease severity measures, and it is difficult to
control for the effect of severity upon infection risk.
Some variables proxy for more advanced disease, and
these can be used in modeling of infectious risk, includ-
ing treatment utilization patterns (e.g., initiation of med-
ication) [10, 17] and the number of hospital visits or
procedures over a certain time-period [18]. However,
these methods are indirect and still allow for potential
residual confounding and channeling bias. Some studies
using registry data have overcome this, as there was ac-
cess to disease severity measures. It would be useful to
develop and validate a claims-based algorithm for psori-
asis disease severity within administrative databases, but
to date this has yet to be done. Selected results are
shown in Fig. 1.
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with topical therapy only (aHR 1.54 [95% CI 1.44, 1.65)], but
increased for patients who were prescribed phototherapy, sys-
temic drugs, or inpatient treatment (aHR 1.851 [95% CI 1.57,
2.08]) [10].

A more recent Taiwanese study from 2014 found a simi-
larly increased incidence of pneumonia for those with psoria-
sis compared to those without psoriasis (HR 1.50 [95% CI
1.21, 1.86]). Kao et al. utilized the Taiwan Longitudinal
Health Insurance Database 2000 to review the medical records
of individuals with psoriasis and then match them to non-
psoriasis individuals who utilized ambulatory care within the
same time period. These individuals were followed for 3 years
and tracked for admission due to pneumonia. Both patients
with mild and moderate-to-severe psoriasis had increased
risks of hospitalization due to pneumonia (aHR 1.36 [95%
CI 1.09, 1.70] and HR 1.68 [95%CI 1.12, 2.52], respectively)
compared to individuals without psoriasis [13].

The University of Toronto Psoriasis Cohort was used to
prospectively identify and observe individuals diagnosed with
psoriasis and psoriatic arthritis. Of the 695 patients with pso-
riatic arthritis, 264 (40.0%) patients developed an infection,
compared to 62 (12.2%) of those with cutaneous disease alone
[14]. Correspondingly, when looking at the numbers of pa-
tients who experienced multiple infections in this cohort,
those with psoriatic arthritis experienced a higher burden of
infection than those with psoriasis. This study found that
27.7% of those with psoriatic arthritis had 3 or more infections
compared to 3.2% of those with psoriasis alone who had two
or more infections [14]. Infections were self-reported and in-
cluded all infections individuals experienced after the baseline
visit including both serious and non-serious infections.

Similarly, a cross-sectional study of the Nationwide
Inpatient Sample data from 2002 to 2012 was reviewed to
determine rates of infection in the psoriasis population [15].
This study tracked admitted patients with a diagnosis of pso-
riasis over time and found that the rates of serious infections
increased when compared to a similar group of patients lack-
ing psoriasis, specifically methicillin-resistant Staphylococcus
aureus (OR 1.76 [95% CI 1.52, 2.03]), cellulitis (OR 3.21
[95% CI 3.12, 3.30]), herpes simplex virus infection (OR
2.21 [95% CI 1.70, 2.89]), infectious arthritis (OR 1.82,
[95% CI 1.58 2.09]), osteomyelitis (OR 1.31 [95% CI 1.18,
1.46]), meningitis (OR 1.31, [95% CI 1.16, 1.47]), encephali-
tis (OR 1.22 [95% CI 1.02, 1.47]), and tuberculosis (OR 1.34
[95% CI 1.20, 1.49]) [15]. The authors were unable to evalu-
ate the impact of disease-modifying therapies in this analysis,
and some of the reported risk differences could have been
attributable to such therapies.

In a 2018 study, Takeshita et al. utilized The Health
Improvement Network (THIN), which is an electronic medi-
cal records database that includes a large cohort of the general
UK population, to ascertain the risk of infection in a large
cohort of individuals with psoriasis [16••]. In this cohort, the

risk of serious infection for all individuals with psoriasis was
significant (aHR 1.21 [95% CI 1.18, 1.23]), as compared to
those without psoriasis, and the risk was even higher for those
with moderate-to-severe psoriasis (aHR 1.63 [95% CI 1.52,
1.75]). A similar, albeit weaker, signal was seen for risk of
herpes zoster infection in the mild and moderate-to-severe
psoriasis groups (aHR 1.07 [95% CI 1.05, 1.10] and aHR
1.17 [95% CI 1.06, 1.30], respectively), compared to the
healthy population. Interestingly, the increased risk of oppor-
tunistic infection was only seen in the moderate-to-severe pso-
riasis group (aHR 1.57 [95% CI 1.06, 2.34]) as compared to
those without psoriasis. It should be noted that in the overall
cohort, the moderate-to-severe psoriasis group was not de-
fined by body surface area (BSA), but instead by receiving
either phototherapy or systemic therapy [16••]. However, dis-
ease severity was defined by treatment, preventing separation
of disease effect from treatment effect. The authors addressed
this limitation by utilizing a nested cohort within the THIN
network, which included clinical data such as BSA. The re-
sults of this sub-analysis found an elevated risk of serious
infection for those with any psoriasis (aHR 1.21 [95% CI
11.09, 1.35]) and those with moderate to severe psoriasis
(aHR 1.27 [1.10, 1.47]), compared to a set of randomly se-
lected patients who were matched on age category, were still
alive, were registered at the same practice, and who did not
have psoriasis [16••]. Importantly, this analysis suggests that
increased disease severity is a predictor for an increased risk of
serious infection.



Registry Studies

The PSOLAR cohort is a multicenter, longitudinal, disease-
based registry consisting of dermatology centers across the
USA [19]. An analysis of PSOLAR data published by Kalb
et al. found a higher risk of serious infections in the psoriasis
population for those individuals treated with adalimumab and
infliximab, when compared to non-biologic therapies (HR
2.13 [95% CI 1.33, 3.41] and HR 2.51 [95% CI 1.45, 4.33],
respectively). Interestingly, the presence of psoriatic arthritis
was not associated with serious infection when compared to
individuals with psoriasis who started non-biologic therapies
(HR 1.14 [95% CI 0.88, 1.49]) [20]. The authors included
both prevalent and incident therapy users in their analysis
and observed a similar association when restricting to only
incident therapy users of adalimumab (HR 2.52 [95% CI
1.47, 4.34]) compared to non-biologic users. When the anal-
ysis was further restricted to bionaïve therapy users, elevated
risk between therapy and serious infection (HR 2.10 [95% CI
0.93, 4.75]) when compared to non-biologic therapy users was
observed; however, it was not statistically significant.

Papp et al. performed additional analyses utilizing the
PSOLAR database and found similar results as Kalb et al. In
the population of individuals with psoriasis, those who were
on other biologics (infliximab, adalimumab, or etanercept)
had a significant increased risk of serious infections as com-
pared to those who were on non-biologic therapy (aHR 1.96
[95% CI 1.57, 2.44]). For those individuals who were on

ustekinumab, there was no association between risk of serious
infection and starting therapy, as compared to those on non-
biologic therapies (1.06 [95% CI 0.77, 1.46]) [21].

Three additional studies in recent years have found signif-
icant associations between serious infection and biologic use
in the psoriasis population. The 2016 Haddad et al. study
found that when biologic therapy-use was considered a time-
dependent covariate, the psoriatic arthritis group taking bio-
logic therapy had nearly twice as many serious infections as
those taking non-biologic therapy (HR 1.56 [95% CI 1.22,
2.0]). The study, however, did not identify a statistically sig-
nificant association in the population of patients with psoriasis
who lacked psoriatic arthritis (HR 1.50 [95% CI 0.64, 3.54])
[14]. Patients self-reported the occurrence of infection, which
included serious infections as defined by infections that re-
quired hospitalization or intravenous antibiotics, potentially
introducing bias into the results, but this was likely to be
non-differential in nature. In 2017, Dávila-Seijo et al. also
found an increased risk of infection associated with biologic
therapy in a Spanish dermatological registry. In this group of
individuals with psoriasis, infection risk was increased for
individuals treated with infliximab or etanercept compared
to those treated with methotrexate (aRR 1.71 [95% CI 1.1,
2.65] and aRR 1.34 [95% CI 1.02–1.76], respectively) [22].
Curiously, a similar risk for infection was seen when biologic
therapy was prescribed with systemic therapy, such as meth-
otrexate, as compared to biologic alone. There was elevated
risk for individuals taking adalimumab with methotrexate, or

Fig. 1 Recent studies showing risk of serious infection and biological therapy. Comparator groups show the active therapy first, and the comparison
group second
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ustekinumab with methotrexate, compared to methotrexate as
a monotherapy (aRR 2.13 [95% CI 1.2, 3.7] and aRR 1.56
[95% CI 1.08, 2.25]) [22].

Some patient registry data have failed to find associations
between biologic therapy and serious infection. The
BIOBADADERM database, the Spanish Registry of
Adverse Events from Biological Therapy in psoriasis, pro-
spectively enrolls patients with psoriasis who are starting
new therapy. Medina et al. compared the risk of infection for
initiating biologic therapy as compared to non-biologic thera-
py found no significant association for adverse events and
serious adverse events, both including infection (HR 0.7
[95% CI 0.6, 0.7] and HR 1.4 [95% CI 0.9, 2.3], respectively)
[23]. One limitation of this observational study was that the
authors only controlled for age, which may explain the lack of
observed association due to potential confounding. The
British Association of Dermatologists Biologic Interventions
Register (BADBIR) also found no significant increase in risk
of infection for etanercept (aHR 1.10 [95% CI 0.75, 1.60]),
adalimumab (aHR 0.93 [95% CI 0.69, 1.26]), or ustekinumab
(aHR 0.92 [95% CI 0.60, 1.41]), compared to non-biologics
[24•]. Similar risks were found when comparing biologic ther-
apy use to methotrexate use alone (aHR 1.47 [95% CI 0.95,
2.28], aHR 1.26 [95% CI 0.86, 1.84], aHR 1.22 [0.75, 1.99]
for etanercept, adalimumab, and ustekinumab, respectively).
This particular analysis adjusted for a wide range of variables,
including demographics, disease severity, comorbidities, and
immunodeficiency syndromes [24•].

Data from the BIOBADADERM and BADBIR registries
were pooled with those from the PsoCare database, an Italian
registry of psoriasis patients who newly prescribed either sys-
temic or biologic therapy. The results of this prospective meta-
analysis found that there was no significant association be-
tween biologic therapy (infliximab, adalimumab, and
etanercept) use and serious infection, compared to non-
biologic (acitretin, methotrexate, or cyclosporine) therapies
(aHR 0.98 [95% CI 0.80, 1.19] pooled from all 3 registries)
[25]. Analysis by Garcia-Doval et al. found that the variation
across countries, including prescribing trends, did not contrib-
ute to the lack of association [26].

Population-Based Health Plan or Administrative
Database Studies

Most recently in 2017 among a large cohort of individuals
with psoriasis, an association between serious infection and
biologic therapy was identified in a large real world
population-based health plan [27]. Dobry et al. utilized the
Kaiser Permanente system of Northern California and found
that after controlling for age, sex, race, and ethnicity, as well as
comorbidities, those individuals with psoriasis who were pre-
scribed biologic therapy were more likely to develop serious
infections, as compared to individuals with psoriasis treated

with non-biologic therapy (aHR 1.31 [95% CI 1.02, 1.68]).
Both skin and soft tissue infection, as well as meningitis, had
strong significant associations (aHR 1.75 [95% CI 1.19, 2.56]
and aHR 9.22 [95% CI 1.77, 48.10], respectively) [27]. While
this signal was strong, this study was unable to determine
associations for specific therapies most likely due to small
numbers for each therapy, and instead grouped all biologic
therapies together in comparison to non-biologic therapies.
Conversely, a 2011 study by Grijalva et al. found that among
patients on anti-TNF therapy for psoriasis, psoriatic arthritis,
or ankylosing spondylitis, the rate of serious infections was
not significantly higher than those taking non-biologic
DMARDs (HR 1.05 [95% CI 0.76, 1.45]) [17]. This study
also noted a dose-dependent increase in the risk of serious
infection and glucocorticoid steroid use (HR 2.01 [95% CI
1.08, 3.73] and HR 2.77 [95% CI 1.44, 5.32] for 5-10 mg/
day and > 10mg/day use of glucocorticoid steroid use, respec-
tively), which has previously been reported in the rheumatoid
arthritis population [28]. One limitation to this study was that
psoriasis, psoriatic arthritis, and ankylosing spondylitis pa-
tients were lumped together, all of which are related condi-
tions; however, the risk of infection could potentially differ
between these populations.

A 2017 study by Desai et al. used administrative healthcare
databases (Medicaid and Optum Clinformatics) to investigate
an association between risk of serious infections and therapy in
a cohort of pregnant women with inflammatory disease, includ-
ing rheumatoid arthritis, systemic lupus erythematosus, anky-
losing spondylitis, psoriatic arthritis, and inflammatory bowel
disease [29]. The analysis found that there was no increased risk
for serious infection in this population for the following
pairwise comparisons: non-biologic systemic therapy vs. ste-
roid monotherapy (HR 0.81 [95% CI 0.48, 1.37]), TNF inhib-
itors vs. steroid monotherapy (HR 0.91 [95% CI 0.36, 2.26]),
and TNF inhibitors vs. non-biologic systemic therapy (HR 1.36
[95% CI 0.47, 3.93]) [29]. The authors controlled for a wide
variety of confounders including demographics, comorbidities,
presence of infections prior to the start of the observation peri-
od, and both prescription and illicit drug use, as well as hospital
admissions and outpatient visits. This study did not address
disease severity, potentially confounding the results, as well as
lumped together several inflammatory diseases making a mea-
surement of the effect of therapy type on psoriatic arthritis [29].
Even though there was no risk of serious infection based on
therapy type, the authors reported a dose-response trend with
increase steroid use. Similar to other studies [30, 31], an in-
creased risk of serious infections in the population of pregnant
women with inflammatory disease was associated with higher
steroid dose (p = 0.02) [29].

Winthrop et al. analyzed Medicare data and failed to find a
statistically significant risk of serious infection and initiation
of any single biologic therapy, as compared to UV therapy in
the population of individuals with psoriasis (aHR 1.13 [95%
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CI 0.96, 1.33], aHR 1.13 [95%CI 0.97, 1.32], aHR 1.15 [95%
CI 0.96, 1.39], aHR 0.89 [95%CI 0.64, 1.24] for adalimumab,
etanercept, infliximab, and ustekinumab, respectively) [32].
The lack of association was potentially due to the lack of
power associated with a small sample size with regard to some
of the drug-exposure groups. To further support this hypothe-
sis, when all TNF blockers were pooled together, there was an
increased risk of serious infection (HR 1.18 [95% CI 1.04,
1.34]) [32]. The authors hypothesized that this signal was
observed in the pooled therapies group as an artifact of being
unable to account directly for psoriatic disease severity.

Opportunistic Infection Risk and Psoriasis
Therapy

There have been few studies investigating the risk of OIs by
therapy type in the psoriasis population (selected results in
Fig. 2). A 2014 study by Baddley and Winthrop et al. found
that in a combined cohort of patients with psoriasis, psoriatic
arthritis, and ankylosing spondylitis starting anti-TNF therapy,
the risk of non-viral opportunistic infections was elevated
compared to those patients who started non-biological thera-
pies (aHR 1.4 [95% CI 0.3, 6.4]), although this finding was
not statistically significant and overall few infections were
identified [18]. Similarly, a 2016 Medicare-based study found
a lack of statistically significant association between OIs and
biologic therapies, with adjusted hazard ratios for each com-
pound as compared to UV therapy (aHR 1.32 [95% CI 0.88,
1.98], aHR 1.18 [95%CI 0.78, 1.79], aHR 1.03 [95%CI 0.67,
1.59], aHR 1.19 [95% CI 0.54, 2.60] for adalimumab,
etanercept, infliximab, and ustekinumab respectively) [32].
Potential for residual confounding due to indirect measure-
ments of psoriatic disease severity was a concern for this
study. The Baddley study also found a significant association
between baseline glucocorticoid steroid use and increased risk
of OIs (aHR 4.7 [95%CI 1.2, 19.6]) [18]. These findings were
similar to those from rheumatoid arthritis and other settings

where low-dose glucocorticoid use is associated with an in-
creased risk of OIs [28, 31].

It is important to note that neither of these studies evaluated
the risk of combination methotrexate and TNF-α therapy, as
opposed to TNF-α therapy alone. An Israeli study focusing on
the risk of herpes zoster infection associated with initiation of
new therapy found increased risk of herpes zoster in those
using combination anti-TNF therapy and methotrexate as
compared to individuals with psoriasis on no treatment (RR
1.66 [95% CI 1.08, 2.57]) [33]. The authors found no associ-
ation between the risk of herpes zoster and monotherapy, spe-
cifically methotrexate monotherapy (aRR 0.98 [95% CI 0.78
1.23]) or biologic monotherapy, neither TNF inhibitors nor
IL-12/23 blockers, (aRR 2.67 [95%CI 0.69, 10.3]), compared
to no treatment [33]. Shalom et al. controlled for confounders
including demographic characteristics, Charlson comorbidity
index, steroid exposure, filled drug prescriptions, and previous
herpes zoster episodes. As with nearly every study discussed,
the authors were unable to directly account for psoriatic dis-
ease severity, leaving the potential for confounding. A second
study by Shalom et al. utilizing the PSOLAR database fo-
cused on risk of herpes zoster by prevalent and incident ther-
apy users, and a sub-analysis evaluating risk in only incident
users [34]. While elevated hazard ratios were observed when
lumping incident and prevalent users, a statistically significant
association was not observed for either TNF inhibitor (aHR
2.22 [95%CI 0.82, 5.97]) or ustekinumab (aHR 2.73 [95%CI
0.98, 7.58]) users, as compared to a reference group (com-
bined phototherapy, systemic steroids, topical treatment, and
non-methotrexate immunosuppressant therapies) [34]. An in-
cident user sub-analysis within this study, however, found a
significant association between new users of TNF inhibitors
and herpes zoster infection (aHR 3.66 [1.15, 11.63]), but did
not see the same association when looking at new users of
ustekinumab (aHR 2.69 [0.76, 9.58]), as compared to the
same referent group [34]. The lack of association with serious
or opportunistic infection and ustekinumab has been seen in
multiple studies [21, 24•, 32, 34] suggesting the likelihood

Fig. 2 Recent studies showing risk of opportunistic infection and
biological therapy. Comparator groups show the active therapy first,
and the comparison group second. Referent group refers to individuals

taking either phototherapy, systematic steroids, topical treatment, or non-
methotrexate immunosuppressant therapies
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that ustekinumab has a lower risk of infection than the TNF
inhibitors.

Newer Biologic and Small Molecule Therapies
for Psoriasis

Given the limited experience post-marketing with these ther-
apies, there is little or no real world data yet evaluating their
infection risk in psoriasis and psoriatic arthritis. For now, our
understanding of their infectious risk results from evaluation
of phase 3 and long-term extension data from the various
therapeutic development programs.

IL-17 Blockers

Non-invasive cutaneous fungal infections emerged as an impor-
tant signal in anti-IL-17 therapy trials in both psoriasis and pso-
riatic arthritis trials for secukinumab, an IL-17A inhibitor, infec-
tions including candida, weremore common in the secukinumab
arm as compared to placebo [35, 36]. An observational
institutional-based cohort study of individuals with psoriasis
found that 13% of patients experienced at least one episode of
fungal infection while on secukinumab [37]. Phase 3 clinical
trials of ixekizumab found upper respiratory tract infections were
more common in the ixekizumab arm than the placebo arm for
both individuals with psoriasis and psoriatic arthritis [38, 39].
The proportion of psoriasis patients with candida infections on
ixekizumab were 1.8% and 0.8%, for every 2 weeks and every
4 weeks respectively, as compared to 0.5% for placebo, all of
which were mild to moderate in severity [39]. For brodalumab,
Candida infection was also more common in the active arm than
the placebo arm (2.3%, 0.5%, and 1.4% for 210mg brodalumab,
140 mg brodalumab, and placebo, respectively), though none of
these infections were serious [40].

IL-23 Blockers

4Limited published data exists examining the infectious
risk of these compounds relative to others. Several therapy
blocking IL-23 through targeting the p19 have either been
recently approved or remain in the developmental pipeline
[41]. These therapies are thought likely to be safer as the
targeting mechanism is downstream, and therefore more
selective, compared to TNF inhibiters. There are currently
no real-world data; however, results of phase 2 and 3 clin-
ical trials in the population of individuals with moderate-
to-severe psoriasis suggested that rates of infection were
similar between the guselkumab, adalimumab, and placebo
arms (20%, 12%, and 14%, respectively) [42]. A phase 2
trial for psoriatic arthritis found similar results with infec-
tion being the most frequent adverse event and rates of
infection were similar between the guselkumab and

placebo arms (16% and 20%, respectively) [43]. In a piv-
otal phase III trial of guselkumab, the proportion of pa-
tients with serious infections was similarly low between
guselkumab and adalimumab. In the first 16 weeks of treat-
ment, subjects randomized to guselkumab experienced 0
serious infections compared to those randomized to
adalimumab with 2 (0.6%) of serious infections. These
numbers were more matched between treatment arms after
48 weeks of treatment (0.6% vs. 0.9%, for guselkumab and
adalimumab, respectively) [44].

Small Molecule Therapies

There is very little real world data regarding the risk of infections
in the population of individuals with psoriatic disease who are
taking small molecule therapies. Apremilast is a phosphodiester-
ase 4 inhibitor, and regulates pro-inflammatory signaling [45].
Clinical trials in the psoriasis and psoriatic arthritis population
found that respiratory tract infections were one of the most com-
mon adverse events (7.1% and 6.0%, respectively) but were
typically mild or moderate [46, 47]. Similar rates for serious
adverse events were seen in psoriatic arthritis patients treated
with placebo and apremilast (2.8% vs. 1.1%, respectively) in
the first 24 weeks of treatment. After 52 weeks of therapy, there
were 22 patients who reported serious adverse events with 3 of
these being serious infections and none were opportunistic: one
event was a chronic tonsillitis, one was a gallbladder empyema,
and one an acute pyelonephritis [47]. A clinical trial for the use of
apremilast in individuals with plaque psoriasis found that rates of
serious adverse events between apremilast and placebo were low
(2.0% vs. 0%, respectively) with only 1 serious infection being
reported [48]. A 2018 retrospective study by Kishimoto et al.
found no association between apremilast and any type of infec-
tion [49]. This study was small in nature with fewer than 50
individuals enrolled; however, these exploratory results indicate
that apremilastmay be safewith regard to associated infections in
this psoriatic population.

Tofacitinib, or other janus kinase (JAK) inhibitors, has few or
no real world data regarding the risk of infections in individuals
with psoriatic disease [50]. One such study in rheumatoid arthri-
tis, however, utilized two administrative databases (Medicare and
Marketscan) and found that for rheumatoid arthritis patients the
risk of herpes zoster was approximately double for those on
tofacitinib as compared to those on biologics [51]. A review of
phase 2, phase 3, and long-term extension data within the
tofacitinib psoriasis developmental program found that the risk
of herpes zoster was increased for those treated with tofacitinib,
as compared to placebo [52]. This risk was found to be dose-
dependent with higher incidence at higher doses (aHR for 10 mg
bid versus 5mg bid dosage 1.72 [95%CI 1.01, 2.94]), and higher
incidence noted among patients within Asia [52]. Similar data
were reported within the developmental program of tofacitinib
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for psoriatic arthritis, a condition for which the drug is FDA-
approved. The FDA Advisory Committee report for psoriatic
arthritis found that incidence of serious infections was 3.69/100
person-year for those in the tofacitinib arm, which was elevated
compared to the placebo arm (0 serious infections/year) [53].
Further real world studies are needed to better understand the risk
of herpes zoster and opportunistic infections in this setting.

Conclusion

Patients with psoriasis are at increased risk for infection from
both their disease and at least some of their therapies.
Glucocorticoids have consistently been associated with higher
infectious risk in real world studies, and the majority of studies
evaluating the risks of anti-TNF therapies also reveal elevated
risk estimates. Although fewer real world data exist for
ustekinumab and more recently approved biologics like those
inhibiting IL-17 or IL-23, the emerging picture is that their
ability to cause serious and opportunistic infections is dimin-
ished compared to anti-TNF therapies. Small molecule thera-
pies such as apremilast appear to have little infectious signal
with limited real world data, and for JAK inhibitors, very little
data exists in the real world but extrapolation from clinical
trials and other indications like rheumatoid arthritis suggest a
higher risk of herpes zoster. As more post-marketing data
accumulates of these newly approved agents, the opportunity
will exist to compare their real-world infectious risks, al-
though challenges will remain particularly with the need to
control for psoriasis disease severity within these studies.
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