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mildly effective, but tried and true, first-line 
drugs like metformin and the sulfonylureas, 
and innovative injectables such as Byetta 
(exenatide), an incretin mimetic made by 
Indianapolis, Indiana’s Eli Lilly.

Some differences exist between Otezla 
and other PDE4 inhibitors with respect to 
elevation of cAMP and the subcellular com-
partment in which Otezla is acting, Schafer 
says. Also, the particular way Otezla binds 
to PDE4 appears to prevent induction of the 
high-affinity conformation of PDE4, which 
has been associated with gastrointestinal side 
effects often seen with PDE4 inhibitors. “We 
haven’t fully understood that,” Schafer says.

What matters is having a better therapeu-
tic index, he says. “You need to have the anti-
inflammatory effect without the side effects.” 
Selectivity for certain PDE4 subtypes may 
also be important. Otezla is not particularly 
selective for any of the four PDE4 isoforms. 
“The B subtype is thought to control TNFα 
production, and the D subtype, neutrophil 
production,” Schafer says. “I could argue 
there are advantages to hitting them all, but 
at the end of the day no one is sure what all 
the subtypes do. It gets quite complicated 
quite quickly.”

Currently, Anacor Pharmaceuticals in 
Palo Alto, California, is developing a boron-
containing topical PDE4 inhibitor, AN2728, 
focusing on pediatric atopic dermatitis—it 
enrolled its first patient in a phase 3 study ear-
lier this year. The company completed phase 
2 studies several years ago and, according to 
the firm, reached consensus with US Food 
and Drug Administration (FDA) in 2011 on 
the design of phase 3 studies under a special 
protocol assessment in psoriasis, only to 
then defer development there in favor of the 
broader dermatitis indication. London-based 
GlaxoSmithKline brought its PDE4 inhibi-
tor cilomilast through phase 3 in COPD, 
but it received an approvable letter from 
FDA in 2003 requesting additional trials. 
Eventually, after completing another phase 3,  
GlaxoSmithKline stopped development.  

investigator, translational research, at 
Celgene. Blood samples from study partici-
pants also showed reduced levels of TNFα. 
In inflammation, blocking PDE4 inhibits 
TNFα production downstream. “We knew 
we were hitting TNFα so we decided to 
switch to a TNFα-driven disease,” he says. 
And psoriasis was attractive in part because 
it is easy to access the skin to do a biomarker 
study, especially compared with performing 
a joint biopsy.

As an oral small molecule, Otezla has the 
benefit of ease of administration and, as 
shown in clinical trials, fewer serious side 
effects than the TNFα biologics. Otezla’s 
pivotal studies in psoriatic arthritis, which 
mainly involved comparisons to placebo 
rather than head-to-head comparisons 
with the biologics, showed that it does not 
appear to cause lymphoma or tuberculosis 
or a significantly increased risk of cardio-
vascular events or serious opportunistic 
infections—all of which are known issues 
with TNFα inhibitors. Otezla, unlike TNFα 
inhibitors that bind directly to soluble TNFα 
and almost completely block its effect, causes 
broad but not complete inhibition of mul-
tiple pro-inflammatory mediators, including 
TNFα. Ten percent of participants treated 
with Otezla in trials (versus 3% in placebo 
groups) had a 5–10% decrease in weight, 
with diarrhea and other gastrointestinal 
issues also notable in 15–20% of them in the 
first 16 weeks (versus 7% placebo), although 
these side effects appeared to be transient.

Otezla also appears to be less efficacious 
than the biologics. It is being positioned 
for use alongside or just after inexpensive 
disease-modifying rheumatic drugs (e.g., 
methotrexate and cyclosporine) and ahead 
of more costly blockbusters like Humira and 
Enbrel. The paradigm is similar to what hap-
pened in diabetes in the mid-2000s, when 
oral inhibitors of dipeptidyl peptidase-4, led 
by Whitehouse Station, New Jersey–based 
Merck’s Januvia (sitagliptin), were intro-
duced into the treatment regimen in between 

Table 1  Beyond TNFα: psoriasis drug development snapshota

Company Drug Drug target US status

Janssen (Raritan,  
New Jersey)

Stelara (ustekinumab)  IL-12/23 Approved in 2009 for moderate 
to severe plaque psoriasis; label 
expanded in 2013 to include 
active psoriatic arthritis (PsA)

Novartis (Basel) Secukinumab IL-17 Filed for approval in psoriasis; 
phase 3 in PsA

Amgen (San Francisco) Brodalumab IL-17 Phase 3 in psoriasis

Eli Lilly Ixekizumab IL-17 Phase 3 in psoriasis/PsA

Merck Tildrakizumab (MK-3222) IL-23 Phase 3 in psoriasis

Pfizer (New York) Xeljanz (tofacitinib) JAK3 Phase 3 in psoriasis
aDoes not include PDE4 inhibitors.

in brief

Biogen Idec enters 
hemophilia B market
With the US Food and Drug Administration’s 
approval of Alprolix in March, the hemophilia B  
market is set for a shake-up. Alprolix, 
developed by Cambridge-Massachusetts–
based Biogen Idec, is the first long-lasting 
clotting factor to treat factor IX deficiency. 
The new drug is a factor IX molecule fused 
with the Fc domain of human immunoglobulin 
G1, which avoids lysosomal degradation 
and extends the factor’s half-life. Patients 
with severe hemophilia only need to inject 
Alprolix prophylactically around once every 10 
days, compared with existing products from 
Baxter (Rixubis) and Pfizer (BeneFix) that 
must be injected every 2 to 4 days. “This is 
a significant advance,” says Marion Koerper, 
medical advisor to the National Hemophilia 
Foundation and hematologist at the University 
of California, San Francisco. As current 
drugs take up to 20 minutes to prepare and 
administer, she explains, Alprolix is likely to 
sway patients and boost compliance. Biogen 
Idec has priced its new entry at par, on an 
annual basis, with the competition. Barclays 
Capital analysts forecast annual sales of  
$75 million for Alprolix this year, peaking at 
$581 million in 2020. But uptake may be 
gradual because patients and their clinicians 
are reluctant to move away from known 
treatments. And Biogen Idec may need to move 
fast to beat other long-lasting agents coming 
down the pike. Novo Nordisk’s pegylated Factor 
IX N9-GP and CSL Behring’s Factor IX-albumin 
fusion protein CSL654 are both in phase 3 
trials. Asher Mullard

in their words

“We’re [in Cambridge, 
Massachusetts] 
experiencing a unique 
window for biotech 
companies to go public. 
That’s thanks, in part, 
to the venture capital 
community and MiT. 
it’s a melting pot of 

people, ideas, opportunities.” MIT professor 
Ram Sasisekharan, who founded three biotech 
companies—Momenta Pharmaceuticals, 
Cerulean Pharma and Visterra. (Medical Press 
28 April 2014)

“Without state action, terminal patients are at 
the mercy of a federal bureaucracy that can 
literally cause death by delays, denials and 
unnecessary procedural requirements.” The 
libertarian Goldwater Institute, of Phoenix, 
Arizona, which is advocating so-called “Right to 
Try” legislation. Such legislation, which in mid-
May was passed into law in Colorado, would give 
terminally ill patients access to experimental 
drugs. (The Coloradan, 23 April 2014)
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