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Ensuring the safety of  a therapy involves accumulation 
and analysis of data from all phases of an agent’s clinical 
history, including registration trials (phase I, II, and III), 

registry data, Food and Drug Administration Adverse Event 
Reporting System (AERS), and postmarketing surveillance.

Registration trials have several limitations that complicate 
assessment of  a drug’s safety. The trials involve relatively few 
patients, and the duration of exposure to placebo control tends 
to be brief, usually 12 and 16 weeks, as is the follow-up period.

Concepts about long-term follow-up have evolved as experi-
ence with biologic therapies has increased. Initially, 24 weeks 
was considered a long-term extension trial. Today, extension 
studies often continue for 4 years after completion of a 1-year 
clinical trial.

One notable example illustrates the need to gather safety 
information from multiple sources and to make monitoring 
of safety a continuous process. The T-cell inhibitor efalizumab  

was withdrawn from the US market because of a higher-than-
expected incidence of progressive multifocal leukoencephalopathy 
(PML) that became apparent only after long-term use of  the 
drug.1 (The drug remains available in some other countries, and 
no other cases of PML have been reported since withdrawal of 
efalizumab in the United States.)

TNF Inhibitors
A well-respected group of  clinical researchers evaluated the 
risk of infection and malignancy in five tumor necrosis factor 
(TNF)-α inhibitors in a meta-analysis of 20 published clinical 
trials involving 6,810 patients with psoriatic disease.2 The anal-
ysis showed a slightly higher risk of infection in patients treated 
with TNF inhibitors but no increase in the risk of serious infec-
tions or malignancies. The principal limitation of the data was 
short-term follow-up for detection of cancer and determining 
infection rates.

The same group of researchers examined the risk of myocar-
dial infarction (MI) in British patients with psoriasis.3 The 
analysis showed that patients with severe psoriasis had a signifi-
cantly increased risk of  MI in comparison with patients who 
had mild disease. Younger patients with severe disease had the 
highest risk of  MI. The study played a major role in raising 
awareness among dermatologists of  the association between 
psoriasis and cardiovascular disease.

Rheumatologists have accumulated far more clinical experi-
ence with TNF inhibitors in rheumatoid arthritis (RA) than 
have clinicians who manage psoriasis. Many nations other than 
the United States have large registry databases related to use of 
TNF inhibitors, and researchers have provided valuable insights 
regarding the association between TNF inhibitors and disease 
outcomes. For example, a Scandinavian study showed that 
patients with RA had a 35% lower mortality risk when treated 
with TNF inhibitors than did control groups.4

Another study from Scandinavia examined the association 
between treatment with TNF inhibitors and cardiovascular 
clinical events in patients with RA.5 The results showed a 
54% reduction in the risk of  cardiovascular events in patients 
treated with TNF inhibitors versus patients who received 
control therapies. More recently, a meta-analysis showed a 
48% reduction in the risk of  MI in patients with psoriasis 
treated with TNF inhibitors.6

Anti-IL-12/23 Therapy
Analysis of safety in agents that target interleukin (IL)-12/23 has 
yielded somewhat different results from those associated with 
TNF inhibitors. An overall safety analysis produced no evidence 
related to the risk of major adverse cardiac events (MACE) in 
placebo-controlled trials of ustekinumab. However, an analysis 
that separated the control period from follow-up suggested an 
increased risk of MACE during early use of ustekinumab.7

n Abstract
Safety remains paramount to the clinical utility of a therapy. 
Evaluation of safety is an ongoing process that does not end 
when a therapy becomes commercially available. This article 
reviews recent data pertaining to the safety profile of two 
therapeutic classes widely used in the treatment of psoriasis: 
inhibitors of tumor necrosis factor-α and agents that target 
interleukin-12/23.
Semin Cutan Med Surg 33(supp4):S73-S75  
© 2014 published by Frontline Medical Communications

n Keywords 
Tumor necrosis factor; interleukin-12; interleukin-23; 
rheumatoid arthritis; psoriasis; Janus kinase inhibitor

Data on the Safety of Psoriasis Therapies
Craig L. Leonardi, MD* 

* Clinical Professor of Dermatology, Saint Louis University Central 
Dermatology, St Louis, MO.

Publication of this CME article was jointly sponsored by the University 
of  Louisville School of  Medicine Continuing Medical Education and 
Global Academy for Medical Education, LLC, and is supported by 
educational grants from AbbVie, Inc., Eli Lilly and Company, Genentech, Inc., 
Merz, Inc., and Novartis Pharmaceuticals Corporation.

Dr Leonardi has received an honorarium from Global Academy 
for Medical Education for his participation in this activity. He 
acknowledges the editorial assistance of Charles Bankhead, medical writer, 
and Global Academy for Medical Education in the development of this 
continuing medical education journal article. Charles Bankhead has no 
relevant financial relationships with any commercial interests.

Craig L. Leonardi, MD, has been a consultant and/or investigator and/or 
speaker and/or advisory board member for AbbVie, Amgen Inc., Anacor 
Pharmaceuticals, Inc., Celgene Corporation, Janssen Biotech, Inc., Eli 
Lilly, Galderma Laboratories, L.P., GlaxoSmithKline, Incyte Corporation, 
LEO Pharma Inc., Maruho Co., Ltd., Novartis, Novo Nordisk, Inc., 
Pfizer Inc., Schering-Plough Corporation, Sirtis Pharmaceuticals, Inc., 
Stiefel Laboratories, Inc., TOLMAR Pharmaceuticals, Inc., Vascular 
Biogenics Ltd., and Warner Chilcott plc. 

Address reprint requests to: Craig L. Leonardi, MD, Central 
Dermatology, 1034 S. Brentwood Boulevard, St Louis, MO 63117;  
craig.leonardi@centralderm.com.

Vol. 33, No. 4S, June 2014, Seminars in Cutaneous Medicine and Surgery S73



In a subsequent meta-analysis, MACE rates were compared 
from psoriasis trials involving various types of biologic agents 
(Table).8 The results showed 10 cases of  MACE in patients 
treated with IL-12/23 inhibitors versus one in patients treated 
with TNF inhibitors, and none in patients randomized to 
placebo. The difference did not achieve statistical significance 
(P=0.11), but the results suggested a possible safety issue.

Another meta-analysis employed a statistical technique that 
takes into account rare events.9 The results did show a signifi-
cantly higher risk of  MACE in groups treated with IL-12/23 
inhibitors than in control groups.

Trials of psoriasis therapies have lacked statistical power to 
evaluate MACE and instead are powered to determine the effi-
cacy of  a therapy. Nonetheless, the consistency of  the signal 
raises questions about this class of agent.

Biologic Therapy and Cancer Risk
A drug’s malignancy potential always attracts interest and 
scrutiny. The rheumatology community has accumulated 
substantially more data on this issue than have their counterparts 

in dermatology. Because many agents are used in both RA and 
psoriatic disease, the rheumatology data have relevance to the 
dermatology community.

One of the most comprehensive studies of biologic therapy 
and cancer risk involved a national database comprising 13,869 
patients with RA, 6,597 of  whom were treated with biologic 
agents.10 The patients had a total follow-up of 49,000 patient-
years, and all patients had been treated for at least 1 year.

An analysis of  the database showed no significantly 
increased risk of  any nonskin cancer malignancies. Treatment 
with biologic therapies was associated with an odds ratio of 
1.5 for nonmelanoma skin cancer compared with other types 
of  therapies.10

In some cases, a statistically significant increase in cancer 
risk is not necessary to attract attention. A case in point is 
tofacitinib, another targeted agent used to treat RA. Follow-up 
from initiation of  treatment to 24 months showed a small but 
consistent increase in the malignancy rate among patients 
treated with tofacitinib.11
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n TABLE Summary of MACE in Randomized Controlled Psoriasis Trials (Meta-Analysis)

Study author Biologic agent

Mean 
baseline 

PASI

Mean 
baseline 
BSA (%)

No. of patients who 
received ≥1 dose MACE during PCP

Duration  
of PCP 

(weeks)Biologic Placebo Biologic Placebo

1 Krueger Ustekinumab 19.1 27.2 254 64 3 0 20

2 Leonardi Ustekinumab 20.2 26.7 510 255 1 0 12

3 Papp Ustekinumab 19.6 26.4 820 410 1 0 12

4 Kimball ABT-874 19 26 150 30 0 0 12

5 M06-890 ABT-874 19.2 25.1 981 484 5 0 12

6 M10-114
ABT-874  
Etanercept

18.8 23.8
138 
141

68
0 
0

0 
0

12

7 M10-315
ABT-874  
Etanercept

18.8 24.2
139 
139

72
0 
0

0 
0

12

8 Chaudhari Infliximab 23 NA 22 11 0 0 10

9 Gottlieb Infliximab 19 27 197 51 0 0 10

10 Reich Infliximab 22.9 34 301 77 0 0 24

11 Menter Infliximab 20.1 28.4 627 208 0 0 14

12 Leonardi Etanercept 18.7 28.7 486 166 0 0 12

13 Gottlieb Etanercept 18.6 32 57 55 0 1 24

14 Papp Etanercept 16.4 23 390 193 0 0 12

15 Tyring Etanercept 18.2 27.2 311 307 0 0 12

16 Van de Kerkhof Etanercept 21.2 28.4 96 46 0 0 12

17 Gordon Adalimumab 15.7 27.3 95 52 1 0 12

18 Menter Adalimumab 18.9 25.7 814 398 0 0 16

19 Asahina Adalimumab 28.4 46.2 123 46 0 0 24

MACE=major adverse cardiac events; PASI=Psoriasis Area Severity Index; PCP=placebo-controlled phase.
Source: Adapted from Ryan et al.8 Used with permission. 
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Follow-up of tofacitinib-treated patients beyond 42 months 
did not show any obvious increase in the malignancy rate, but 
the rate did not decline. The absence of a clear decline is note-
worthy because adverse events tend to decrease over time, as 
clinicians learn which patients respond to therapy and have few 
adverse events.

The PSOLAR Experience
An ongoing multicenter observational study will provide data 
on the long-term safety and clinical outcomes with thera-
pies given to patients with moderate to severe psoriasis. The 
Psoriasis Longitudinal Assessment and Registry (PSOLAR) 
has a target enrollment of 12,000 patients, who will be followed 
for 8 years or longer. Investigators at 266 sites in 15 countries 
are enrolling patients.12

Patients enrolled in PSOLAR receive treatment that is based 
on usual clinical practice and standard of care. A key objective 
is to accumulate data that reflect “real-world” experience in the 
treatment of psoriasis.

Preliminary unadjusted data based on few clinical events 
have shown no major differences in malignancy rates among 
patients treated with an IL-12/23 inhibitor, TNF inhibitors, 
other biologics, or nonbiologic therapy.13

 Analysis of serious infections showed the highest rate among 
patients treated with infliximab and the lowest in patients who 
received the IL-12/23 inhibitor ustekinumab.14 MACE rates 
were fairly evenly distributed among ustekinumab, TNF inhib-
itors, and other biologics. Patients who received no biologic 
therapy (mostly older patients treated with phototherapy) had 
the highest rate.15

PSOLAR is the largest registry of its kind and will provide 
the data needed to address longitudinal questions such as 
the natural course of  the disease, development of  comorbid 
diseases, and treatment-specific issues (infection, cancer, 
MACE, and unanticipated events).

Summary
The safety of a therapy cannot be determined on the basis of a 
single source of data. Safety assessment is an ongoing process 
that involves input from multiple sources. The long-term safety 
of psoriasis therapies has lagged behind that of other diseases 
and specialties, but data from the rheumatology community 
have been informative. PSOLAR eventually will provide the 
data necessary to determine the effectiveness and safety of 
therapies used to treat psoriasis.
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