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Patient Outcomes for Atopic Dermatitis
Are Improving

Better outcomes for patients with atopic dermatitis (AD) are on
the rise, thanks to the many new topical and systemic treatments
recently approved or under development.

“It's a very busy and exciting time for AD,” says Emma Guttman-
Yassky, M.D., Ph.D. A similar evolution occurred over the last 2
decades with the treatment of psoriasis, she says. “Pharmaceutical
companies are now very interested in AD, as we understand the
pathogenesis and [as] new targets are identified.” Dr. Guttman-
Yassky is professor and vice chair in the Department of Dermatology
and Clinical Immunology at the Icahn School of Medicine at the
Mount Sinai Medical Center in New York City, New York.

Worldwide, says Lisa Beck, M.D., “The best estimates suggest
that as many as 7% of adults have AD, and about a third of these
patients may have moderate to severe disease that potentially
requires systemic therapy.” The overall AD prevalence rate in
children is higher, at 12% to 20%, she notes. Dr. Beck is a professor
of dermatology, allergy/immunology, and rheumatology at the
University of Rochester Medical Center in Rochester, New York.

Over the past 5 years, says Lawrence F. Eichenfield, M.D., “There
has been a tremendous amount of research that is translating
insights into the inflammation of AD into new therapies.” Other AD
targets include itch and skin barrier function. “And the desire is to
minimize the disease signs and symptoms, and then its secondary
effects, which include asthma, allergic rhinoconjunctivitis, and
food allergy, as well as sleep disturbance, depression, anxiety, and
other neurologic effects.” Dr. Eichenfield is chief of pediatric and
adolescent dermatology, professor of dermatology and pediatrics,
and vice chair in the Department of Dermatology at the University
of California San Diego School of Medicine, California.

“The introduction of new products is bringing more attention to
the impact of AD,” says Dr. Eichenfield. “We hope that this can help
primary care physicians, specialists, patients, and their families
to step up treatment to minimize the disease’s impact. There is
a lot of undertreatment of AD. People don’t appreciate how the
itch and rashes have secondary health effects, and that we have
a great armamentarium of therapies that control most disease.
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We are hoping that our traditional and new therapies can be used
together to improve patient outcomes.”

Photo credit : American Academy of Dermatology

Dry, itchy skin that appeared after the rash of AD on the back of a 7-year-
old patient’s knees.

Breakthrough Systemic Therapy

The approval in March 2017 by the U.S. Food and Drug Administration
(FDA) of dupilumab (Sanofi/Regeneron) for moderate to severe
disease is currently the most significant advance against AD.
Dupilumab blocks the interleukin 4 receptor alpha subunit (IL-4Ra),
which blocks signaling of both IL-4 and IL-13, two cytokines that
characterize a T helper cell 2 (Th2) response.

“Once it was understood that AD is an immune disease, and
patients with moderate to severe disease likely need systemic
treatments, it paved the way to a different type of approach that is
more targeted,”’ says Dr. Guttman-Yassky.

“Dupilumab is the first biologic FDA-approved for AD,” notes Dr.
Guttman-Yassky. “Until now, all the systemic treatments we had for
AD were nonspecific” and caused major side effects by impacting
targets that were not involved in AD. Phototherapy is safe, she
says, but undergoing treatments 3 times weekly is not feasible for
many patients.

Occasionally, says Dr. Eichenfield, physicians would prescribe
intermittent systemic steroids for AD, although most guidelines
advise against their use outside of exceptionally severe cases.
Physicians must prescribe systemic immunosuppressants, including
cyclosporine, methotrexate, azathioprine, and mycophenolate
mofetil for AD with similar caution, he says, monitoring for
laboratory abnormalities in patients on these drugs.

Jonathan I. Silverberg, M.D., Ph.D., M.P.H,, says that topical steroids
and calcineurin inhibitors are mainstays for most patients with
AD partly because their variable efficacy rates may be effective
enough. “But the real reason is that as topical agents, they do
not pose the same risks that many systemic agents might. With
dupilumab, we have a targeted option that has a better safety
and efficacy profile for long-term management of the disease.” Dr.
Silverberg is an assistant professor of dermatology, medical social
sciences, and preventive medicine at Northwestern University
Feinberg School of Medicine in Chicago, lllinois.

Dr. Beck says she was particularly impressed by the rapid
improvement that the use of dupilumab showed in pivotal trials
- almost 80% occurring within 4 weeks, with simultaneous
reductions in redness, swelling, scratch marks, and skin thickening.
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“In those trials, we also observed a rapid and significant reduction
in itch, which is a major driver of poor quality-of-life measures in
these patients.”

As the first systemic agent prospectively developed and
FDA-approved for moderate to severe AD, “dupilumab is a
breakthrough therapy,” says Dr. Eichenfield. “Clinical studies show
that about 35% to 40% of patients in this very severely affected
population achieve 0 or 1 (clear or almost clear status) with at least
a 2-step improvement in investigator’s global assessment (IGA).”
Around 50% of patients achieve 75% reductions in Eczema Area
and Severity Index scores (EASI 75).”

Andrew Blauvelt, M.D., M.B.A., adds that the IGA goal of 0 to 1
(minimal to no disease) set by the FDA represents “a very high bar.
In more real-life terms, most investigators estimate that about
90% of their patients are successful and happy with the drug.” In
clinical practice, says Dr. Blauvelt, who has treated approximately
100 patients with dupilumab, patients achieve mean EASI score
reductions of around 80%, while quality-of-life measures also
improve. Dr. Blauvelt is president of the Oregon Medical Research
Center in Portland, Oregon and was principal investigator with the
phase 3 randomized, double-blind, placebo-controlled study to
demonstrate the efficacy and long-term safety of dupilumab in
adult patients with moderate-to-severe AD (CHRONOS). This study
showed that dupilumab effects last for at least one year.?

For some patients, say Drs. Guttman-Yassky and Eichenfield, using
dupilumab is a life-changing experience. Dr. Guttman-Yassky has
more than 130 patients on dupilumab. “We have many patients
who have had AD forever and were getting frustrated. Some even
gave up” on the hope of finding relief. But after several dupilumab
injections (performed every 2 weeks), “Their disease is melting
away. We have many patients who at 16 weeks have very little or
no eczema left. The itch is gone. We often hear that they got their
lives back.”

Dr. Beck has more than 30 patients on dupilumab. Typically, they
speak very favorably about how much it has reduced their itch
sensation and its intensity. “Consequently, they're scratching less,
sleeping better and longer, and therefore feeling more energetic,
hopeful, and happy the next day,” she says. “The itch improvement
is what's most impressive about this drug.”

Dr. Silverberg notes that as in clinical trials, some of his patients
were “super responders” whose eczema and itching cleared almost
immediately. Others may take weeks or months to reach 50%
to 90% improvement, he says, and at this time it's impossible to
predict with accuracy how any particular individual will respond.

Serious adverse events occur rarely. However, says Dr. Beck, in
pivotal dupilumab trials, 16% to 20% of patients reported some
type of ocular complaint, ranging from noninfectious conjunctivitis
to blepharitis, dry eyes, and, less commonly, keratitis.

Dr. Guttman-Yassky estimates that conjunctivitis impacts 10%
to 15% of her patients. She and Dr. Eichenfield say that although
the cause of this side effect remains a mystery, patients rarely
discontinue dupilumab because of it. Dr. Guttman-Yassky
adds that she manages this condition with a topical steroid
ointment prescribed by her, or, if the impact is more severe, by
an ophthalmologist. Drs. Blauvelt and Beck say that the drug'’s
manufacturer, Sanofi/Regeneron, is conducting additional research
to better understand, prevent, and manage this side effect.
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In an attempt to extend dupilumab’s indications, pediatric studies
have begun. These include a Phase 2a pharmacokinetic study in 37
children between the ages of 6 and 11 which showed mean EASI
improvements between 63% and 76%, depending on dose (2 or 4
mg/kg, respectively) after a 12-week regimen.*

Dr. Blauvelt, an investigator in an ongoing pediatric study, says
that investigators are testing various doses and dosing regimens.
In patients 12 years old and younger, adds Dr. Beck, investigators
are targeting slightly more severe disease. “The feeling is that the
use of a biologic, which at this point is an injection, will be more
difficult to ‘sell’ to the patient and their parents. That's a very
appropriate strategy.”

Biologic Prospects

Also under development for AD, the injectable drugs tralokinumab
and lebrikizumab target IL-13. Dr. Silverberg cautions that among
all drugs that enter early-phase development, 80% to 90%
ultimately fail to reach final approval. “The challenge is that our
understanding of the disease pathophysiology is in its infancy, and
will become far more sophisticated over the next decade.”

Now in Phase 3, tralokinumab (150 mg and 300 mg; LEO Pharma)
reduced patients’ total EASI from baseline by an average of 4.4
(ANOVA: p = 0.027 vs placebo) and 4.9 (ANOVA: p = 0.011 vs
placebo), respectively at week 12, in Phase 2b.’ In a 12-week Phase
2 lebrikizumab (Dermira) trial, 82.4% of patients randomized
to monthly dosing (125 mg at week 0, 4, 8 and 12) plus topical
steroids reached EASI 50.° “Lebrikizumab had some mixed results,”
says Dr. Silverberg, “but it appears it eventually will move forward
into a larger Phase 2 program and then Phase 3.”

“We need to see new Phase 2 trial data with these two drugs to
fully understand how beneficial they will be,” says Dr. Beck. The
use of concomitant topical steroids by all patients, including the
placebo groups, in earlier tralokinumab and lebrikizumab trials
made it difficult to distinguish the drugs’ effects from those of the
steroids, she explains.

GBR 830 (Glenmark) is a monoclonal antibody designed to
inhibit OX40, an immune checkpoint receptor that is essential
for T-cell activity and serves as a biomarker for autoimmune
disease severity. In Phase 2a, 17 of 23 patients (who underwent 2
injections) experienced at least a 50% reduction in EASI scores at
day 57 compared to baseline.” Glenmark Pharmaceuticals plans to
initiate a Phase 2b trial in the first half of 2018.

Investigators were recruiting Japanese patients for a Phase 1 trial of
the OX40 inhibitor KHK4083 (Kyowa Hakko Kirin), until September
2017. A larger worldwide trial is planned, says Dr. Guttman-Yassky.
Because OX40 resides within the Th2 pathway and is involved in
negative regulation pathways, she notes, targeting it may provide
long-term control of AD. Other biologic drugs in development for
eczema target IL-22 and IL-33.

The Tradeoffs of Oral Small-Molecule Drugs

Janus-activated kinase (JAK) 1, 2, and 3 impact various aspects
of inflammation, says Dr. Eichenfield. Oral JAK inhibitors in
at least Phase 2 development for AD include baricitinib (Eli
Lilly), upadacitinib hydrate (AbbVie), and PF-04965842 (Pfizer).
Significant results were obtained in a specific JAK1 inhibitor study
by Pfizer that was presented at the 2017 European Academy of
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Dermatology and Venereology, says Dr. Guttman-Yassky. The JAK1
inhibitor PF-04965842 impacts IL-4 , IL-13 and IL-31, which mediate
Th2 inflammation implicated in eczema pathogenesis, says Dr.
Blauvelt. In Phase 2, 28% and 45% of patients who received 100 mg
or 200 mg doses, respectively, achieved IGA scores of 0 or 1 (clear
or almost clear) with at least a 2 grade improvement from baseline
at week 128 It is now in Phase 3 development.

At week 16 in a Phase 2b trial, The JAK1-selective inhibitor
upadacitinib hydrate enabled 69%, 52%, and 29% of patients
receiving 30/15/7.5 mg doses to achieve EASI 75, as compared
to 10% of patients receiving placebo. Patients at these doses
experienced 69%, 48%, and 40% improvement in itching, versus
10% receiving placebo.’

In a 16-week Phase 2 trial, 61% of patients taking 4 mg of the
JAK1/2 inhibitor baricitinib in combination with topical steroids
achieved EASI 50, versus 37% of patients treated with topical
steroids alone.”® JTE-052 (Japan Tobacco) inhibits JAK1-3 and the
tyrosine kinase pathway. In a 4-week Phase 2 trial of twice-daily
application, doses of 1% and 3% achieved EASI reductions of 55%
and 73%, respectively, versus vehicle." “It appears that Japan
Tobacoo will move forward in development,” says Dr. Silverberg.

Both orally and topically, notes Dr. Silverberg, “JAK inhibitors
appear to be potentially as effective as systemic and topical
steroids, respectively. But they don’t appear to have steroid side
effects, so they may become a very important class for managing
AD and other chronic inflammatory skin diseases.”

“There may be a tradeoff at higher doses,” comments Dr.
Eichenfield. Laboratory abnormalities, such as increased creatine
phosphokinase (CPK) levels as well as elevated cholesterol levels,
and headaches,have been reported. “There are concerns about
thrombocytopenia, pulmonary embolism,” and other serious
adverse events with JAK inhibitors, he says.

Dr. Beck divides JAK inhibitor side effects broadly into CPK
elevations, infection, gastrointestinal side effects (including colonic
rupture, mostly in patients with inflammatory bowel disease and
rheumatoid arthritis), and hematopoietic side effects. In the future,
she hopes, JAK inhibitors reaching the marketplace will deliver
very large clinical benefits while modulating and minimizing side
effects by manipulating the relative inhibition of an individual
JAK over others, depending on the desired effect, with carefully
monitored dosing.

The Permanency of Topical Therapies

Every patient with eczema needs topical treatment, says Dr.
Guttman-Yassky, since even those treated successfully with
systemic therapy still tend to have one or two residual resistant
patches. “And patients with mild eczema need better topicals
because steroids are not possible to use on the skin long-term
due to their long-term side effects, and we need additional
nonsteroidal topicals,” she notes.

Among therapeutic targets in AD, says Dr. Eichenfield, the
phosphodiesterase (PDE) 4 enzyme partially mediates AD-
associated inflammation by releasing pro-inflammatory cytokines.
Crisaborole ointment is the first topical PDE4 inhibitor approved
by the FDA for mild to moderate AD in patients 2 years of age and
older. In a 48-week safety study, 10.2% of patients experienced
treatment-related adverse events (AEs), including generally mild or
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moderate eczema outbreaks and application-site pain or infection.”

In his experience, says Dr. Silverberg, 10% or more of patients
experience tolerability issues, but most continue with the
medication. He has more than 150 patients in total on crisaborole
or dupilumab. Crisaborole’s efficacy rivals that of lower-potency
topical steroids or pimecrolimus, he adds.

Other topical PDE4 inhibitors in at least Phase 2 development
worldwide include MM36 (Medimetriks/ OPA-15406, Otsuka).
According to a recent publication, MM36 allowed 20.9% of patients
using the 1% dose to achieve IGA 0 or 1 with at least a 2-point
reduction after 4 weeks.” Pruritus scores improved from moderate
to mild within the first week of use (36.4% mean change; Cochran-
Mantel-Haenszel test: p = 0.0011). Also in Phase 2 for AD is the
PDE4 inhibitor RVT-501 (Roivant Science/Dermavant).

Topical drugs in the AD pipeline include tapinarof (GSK), which
inhibits the aryl hydrocarbon receptor (AhR) and appears
to provide anti-inflammatory effects. In Phase 2 testing, the
proportions of patients using tapinarof of 1% cream once daily
and twice daily who achieved a minimum 2-point improvement in
IGA from baseline to week 12 and clear or almost clear skin were
46% and 53%, respectively, compared to 25% for placebo.” Several
topical inhibitors of JAK1, JAK2, and JAK3 are in early study for AD
as well, says Dr. Eichenfield, as is topical tofacitinib citrate (although
Dr. Silverberg says it would be difficult to justify using tofacitinib
citrate off-label when dupilumab works so well on-label).

Along with using prescribed medications, says Dr. Guttman-Yassky,
all patients with AD must moisturize. “My own research,” she says,
“showed a few years ago that even the very cheap inert emollient
petroleum jelly has very beneficial effects in improving the skin
barrier and, less dramatically, inflammation. This is important because
all patients with AD have reductions in filaggrin and other barrier
proteins, which are restored to some extent by petrolatum. IL-4
and IL-13 cytokines, as well as IL-22, were shown to induce filaggrin
deficiency. It's not one single thing that causes AD, but a combination
of cytokines and other factors” — challenges that are being met by
more successfully targeting AD’s multifaceted etiology.
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Demystifying the Symptom of Itch

More intensive research into the pathology of itch - a
troublesome feature of AD - has led to greater clarity about
addressing the symptom, and to the development of several
promising therapies.

Over the past 2 decades, says Dr. Silverberg, “Pain has been far
more advanced in terms of development of agents. ltch is just
starting to come into its own, with development of a number of
different agents to target various pathways.”

Ambiguity has long characterized discussions of how to address
the itch phenomenon. Historically it has been unclear, says Dr.
Silverberg, whether physicians should consider itch a symptom
of an underlying etiology or etiologies, or as a problem in itself
that may be triggered by different pathologies. In the case
of eczema, he asks, “Should you target itch receptors at the
peripheral sites that set it off? Or should you treat it centrally
and target parts of the brain that perceive itch? There's a
number of agents in development attempting to treat itch in a
more central way.”

Oral neurokinin 1 receptor (NK-1R) antagonists show promise
not only for addressing itch, but also for possibly reducing the
severity of AD, says Dr. Guttman-Yassky.

Along with substance P, the NK-1R is believed to be involved in
the perception of pain, itch, and other symptoms, according
to Vanda Pharmaceuticals, which is developing tradipitant. In
an 8-week Phase 2 study of chronic pruritus in AD, tradipitant
brought clear improvement in patients’ Worst ltch Visual
Analogue Scale (VAS) (tradipitant; -44.2, placebo; -30.6), which
are associated with scratching behavior. Tradipitant-treated
patients also achieved clear improvement in total and objective
SCORing Atopic Dermatitis (SCORAD) scales (total SCORAD:
tradipitant; -21.3, placebo; -13.6, objective SCORAD: tradipitant;
-13.3, placebo; -7.2) measuring excoriation, erythema, oozing,
and dryness symptoms.'

NK-1R antagonists prevent itch signals in the skin from reaching
the brain, says Menlo Therapeutics. Its drug serlopitant has
met primary endpoints in a 257 patient Phase 2 trial for chronic
itch (around 30% of patients had atopic itching). Patients who
received 6 weeks of daily serlopitant (1 mg or 5 mg) experienced
clear pruritus reductions compared to placebo at weeks 4, 5,
and 6. Mean reduction in VAS pruritus scores from baseline
to 6 week was 41.4% and 42.5% in the serlopitant 1 mg and 5
mg groups, respectively, compared with 28.3% in the placebo
group. In post-hoc analysis, investigators also found that
reductions in pruritus scores were clear by day 3 of treatment.?

Both tradipitant and serlopitant were well tolerated, though,
explains Dr. Beck, “The question will be, do they manage itch
better than dupilumab does?”

Other novel histamine receptors, opioid receptors, and
agonists/antagonists under study also target the itch of AD, says
Dr. Eichenfield.
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