AA Update:
Racing Toward the Sweet Spot

In recent years, basic science discoveries suggesting that Janus
kinase (JAK) inhibitors have utility for alopecia areata (AA) have
motivated dermatologists to begin exploring this indication.
Although research is in its early stages, JAK inhibitors are giving
patients renewed hope.

“The climate for development of treatments for AA is very brisk
right now, which is great because for many years it had been
very stagnant,” says Amy McMichael, M.D., professor and chair
of dermatology at Wake Forest University School of Medicine in
Winston-Salem, North Carolina.

With no medications approved by the U.S. Food and Drug
Administration (FDA) for AA, says Natasha Mesinkovska,
M.D., Ph.D., “The whole JAK inhibitor movement is, in a way,
revolutionary.” JAK inhibitors are not only the first medication class
that could potentially earn approval for AA, she says, but these
drugs also are expected to be very effective. Dr. Mesinkovska
is assistant professor and director of clinical research at the
University of California Irvine (UCI), California.

Around five years ago, says Brett King, M.D., Ph.D., dermatologists
believed AA was incurable, and few of them paid attention to JAK
inhibitors. Dr. King is associate professor of dermatology at Yale
University School of Medicine in New Haven, Connecticut.

“HUNGRY FOR THERAPY”

The situation changed when, based on results from a mouse
model of AA,;" Dr. King used the JAK1/3 inhibitor tofacitinib citrate
(hereinafter referred to as “tofacitinib”) successfully to treat a male
patient with alopecia universalis (AU) and published the results.? “It
led to enormous national and international media attention and,
more importantly, attention from the AA community, which is
very hungry for therapy.” Also instrumental in the adoption of JAK
inhibitors for AA was genetic research published by a group led by
Angela Christiano, Ph.D.? Dr. Christiano is the Richard and Mildred
Rhodebeck Professor of Dermatology and professor of genetics
and development at Columbia University in New York, New York.
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About one in 3 people with severe AA will regrow their hair taking
tofacitinib 5 mg twice daily,* says Dr. King. “Another 33% of people
will regrow their hair completely on a higher dose, up to 10 mg twice
daily.” A small percentage of patients - 5% to 10% - experience
disease relapse early in treatment, he says, but most will regrow
their hair if they continue treatment. JAK inhibition also may
improve the nail dystrophy that patients with AA often suffer.®
Additionally, a 12-patient study showed that with the JAK1/2 inhibitor
ruxolitinib phosphate (hereinafter referred to as “ruxolitinib”) 20 mg
twice daily, 9 patients with severe AA regrew their hair.®

Wilma F. Bergfeld, M.D., adds that her department has been
following approximately 20 patients treated with JAK inhibitors
for AU or alopecia totalis (AT) for more than 3 years. “We have
seen 80% of them regrow total head hair. And if they had nail
dystrophies, those became normal.” Dr. Bergfeld is emeritus
director of dermatopathology and current dermatopathology
fellowship director at the Cleveland Clinic in Cleveland, Ohio.

Currently, the following JAK inhibitors are undergoing FDA Phase 2
studies in AA:

+PF-06651600 and PF-06700841 (Pfizer; NCT02974868) — The
former inhibits JAK 3; the latter inhibits TYK2 (Tyrosine Kinase 2) /
JAK1. Pfizer expects study completion in 2019.

+ CTP-543 (Concert Pharmaceuticals; NCT03137381) — Because this
JAK1/2 inhibitor is closely related to ruxolitinib, says Dr. King, “We
have good reason to believe that CTP-543 will be efficacious in AA at
the right dose.” Study completion is expected at the end of 2018.

« ATI-501 (Aclaris; NCT03594227) — Phase 2 results of this oral JAK1/3
inhibitor are expected in mid-2019.

« ATI-502 (Aclaris; NCT03354637) — A topical inhibitor of JAK1/3, ATI-
502 is in Phase 2 trials for AA of the scalp and eyebrows. In late
June 2018, the company announced positive interim data in AT/
AU: Pharmacokinetic data showed low systemic exposure and
skin penetration consistent with preclinical models. Aclaris says,
“This data is the first indication that ATI-502 is absorbed through
human skin in the clinical setting and binds the target.” ” Preliminary
data from the eyebrow trial were expected by the end of July 2018.
Top-line results are expected by the end of 2018. Although
topical tofacitinib ointment was relatively ineffective in a series of
10 patients with AA, Dr. King says this trial should show if, when
a JAK inhibitor is specifically formulated for scalp delivery, topical
JAK inhibitor therapy of AA is possible.

Conventional Therapies for AA

Off-label conventional therapies for AA are often chosen by
dermatologists for their patients, many times with limited
results, because of an absence of standardized treatment
recommendations.

“Many people who find the NAAF are not having a successful
experience with treatment,” Ms. Dory Kranz explains. “They
say, ‘I tried everything, and nothing worked consistently over
time. And | got tired of continuing the hope and despair cycle.”
Patients complain of unreliable treatments that were painful or
very inconvenient, or both. Ms. Kranz is president and CEO of
the National Alopecia Areata Foundation (NAAF), based in San
Rafael, California.
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Dr. Maria Hordinsky says that for AA, “There’s no single drug
that does it all.”

“All the current treatments we have work for not all patients, but
in some cases the treatments work very well. The problem is, you
have to select a treatment and set expectations,” says Dr. Hordinsky.
If someone is losing their hair very quickly, she says, very little data
suggests that JAK inhibitors will prevent that hair loss. (For more
on JAK inhibitors, please see the main article, "AA Update: Racing
Toward the Sweet Spot”). "We may still turn to oral prednisone to
stop the excessive shedding that some patients experience early
on, then use other tools for regrowth,” she explains. Dr. Hordinsky
is professor and chair of dermatology at the University of
Minnesota, Twin Cities Campus, in Minneapolis, Minnesota.

Patients typically present with sudden onset of focal patches of
scalp hair loss, without significant inflammation or scarring.
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AA can cause patchy hair loss,
occurring in otherwise healthy
people.

FIRST LINE: STEROIDS

First-line conventional treatment for AA worldwide involves
topical, oral, intravenous, or intralesional steroids, says Dr.
Natasha Mesinkovska.

Dr. Amy McMichael says that for some of her patients,
intralesional steroids work so well that she sees these patients
only every 2 to 3 years when flares occur. “And | have other
patients whom I'm just able to maintain at about 60% hair
growth with injections every 3 months,” often adding topical
treatments, she says.

Generally, Dr. McMichael limits younger children to mid- to
high-potency topical steroids and minoxidil. “For patients at
around age 13,” she says, “I will start using intralesional steroids,
because if children have patchy disease, they can accept
the pain that it causes, and I'm not as worried about steroid
absorption. But we don’t overdo it, and we certainly don’t
treat anybody who has more than 50% scalp involvement with
intralesional steroids.”

For patients age 16 to 18, says Dr. McMichael, dermatologists
often consider systemic medications because of the stress that
AA can cause both females and males of high-school age. (For
more on the psychosocial impact of AA, please see the sidebar
“Riding the Roller Coaster of AA” and the excerpted NAAF article
“Bullying and Alopecia Areata”).

Among less common treatments, says Dr. Mesinkovska,
methotrexate has failed to provide adequate results and
cyclosporine can be useful - but only briefly, on account of its
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toxicity. To avoid relapse of severe disease, she adds, anything
that works must be taken chronically.

Topical immunotherapy with diphenylcyclopropenone (DPCP)
or anthralin is approved by the FDA for treatment of AT and AU.
However, says Ms. Kranz, “Topical immunotherapies are horrible
to use. Would you want to give yourself something like poison
ivy on your scalp so that your hair will grow back?”

Yet, says Dr. Bergfeld, in her experience, 60% of patients
respond to DPCP. “And with continuous treatment, the hair stays
for almost 6 years before a major outbreak recurs. This exceeds
the durability that’s been reported.”

Some dermatologists also use light therapy, such as excimer
lasers,' says Dr. Mesinkovska. Early studies have shown that
fractionated lasers can also “wake up” hair follicles,> which then
may need topical steroids or minoxidil to maintain success, she
explains.

THE AA PIPELINE

Because many patients with AA are children, says Dr. Mesinkovska,
several topical medications are in development. Researchers also
are investigating existing biologic agents including dupilumab (P-
II; NCT03359356) for AA. Dermatologists also continue to explore
anti-TNF psoriasis medications for AA, she says.

“Another approach is to use drugs that are not immunosuppressive,
but more anti-inflammatory, such as phosphodiesterase (PDE)-
4 inhibitors (apremilast oral; NCT 02684123),” Dr. Mesinkovska
says. However, Dr. McMichael says that considering what is
known about AA pathology, she does not expect apremilast to
offer significant benefit, and the scalp probably will not absorb
topical crisaborole well. In a prior case series, apremilast 30 mg
daily showed no efficacy in 9 patients with severe AA.?

Mouse models of the human microbiome have shown that
certain infections or antibiotics can cause or prevent AA,* Dr.
Mesinkovska says. Researchers at UCI are comparing skin,
hair, and stool samples from patients with AA against normal
controls, including family members. “We're trying to see if
there are any differences that can be altered, because the
autoimmunity in certain diseases such as uveitis has been
shown to come from the gut. We have enrolled 50 patients, and
microbiome samples are currently being analyzed.”

Overall, says Dr. Hordinsky, “It's an exciting era. The dermatology
and medical community will have to learn how to use the new,
evolving medications, but we're all very accustomed to that
because of the incredible progress that has been made with
biologics for psoriasis. We now have that same opportunity
with AA.”
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Once patients respond to oral JAK inhibitors, adds Dr. Hordinsky,
“You then have to figure out how you're going to maintain that
response. That's why there’s a lot of excitement about the topical
JAK inhibitors too, because maybe you can jumpstart things with
an oral formulation, then transition to the topical.”

MECHANISM OF ACTION

JAK inhibitors target the Interleukin(IL)-15 and IFN-gamma
pathways. Biopsy specimens from patients with AA show
overexpression of JAK 3, and, to a lesser extent, JAKT and JAK2
signaling.® The upregulated IL-15 pathway signals through JAK
1 and 3, while IFN gamma, which is prominently expressed in
lesional skin from patients with AA, signals through JAK1/2; it is
believed to contribute to an immune reaction through increased
follicular expression of MHC class | and Il molecules.’

The FDA approved ruxolitinib for myelofibrosis in 2011, and
tofacitinib for rheumatoid arthritis (RA) in 2012. In practice,
U.S. physicians, including dermatologists, use tofacitinib more
frequently because it costs less.

However, tofacitinib has a “black box” warning mandated by the
FDA. The warning is listed that tofacitinib raises users’ risk of cancer
and infection. This warning stems from clinical trials in RA, says Dr.
King. “So if we take that at face value, then it’s probably JAK3 that
is the most concerning, because that is the one that targets T cells.
That’s the JAK inhibitor that is in a sense immune suppressive.”
Tofacitinib has been approved for RA in Japan since 2013.

Concerns with ruxolitinib, which inhibits JAK1/2, include
myelosuppression. However, says Dr. King, “In polycythemia vera
and myelofibrosis, conditions for which ruxolitinib is approved, |
don't know that it's fair to say that a JAK1/2 inhibitor is profoundly
myelosuppressive, because people in those clinical trials had
diseased bone marrow to begin with.”

Additionally, says Dr. King, no JAK inhibitor has 100% fidelity for
a single member of the JAK family. “We can’t really say at this
moment that we know that inhibiting JAK1, JAK2, or JAK3 is ‘safe,’
because with the data that we have today, one could imagine
concerns across the spectrum of JAK inhibition.”

Dr. McMichael says that while research remains in its early stages,
“The thought is that perhaps you don’t need to have JAK 1, 2, and
3 blocked. Maybe you just need 2 of the 3, and you can actually
do better. Or you may be able to block even farther upstream” for
equivalent or better safety and efficacy. For example, she says,
the experimental intravenous drug BNZ-1 (Bioniz Therapeutics)
inhibits IL2, IL-9, and IL-15. It has shown Phase 1b success in granular
lymphocyte leukemia and refractory cutaneous T-cell lymphoma.®
Bioniz and Dr. McMichael are preparing to test the drug in a Phase
2 AA trial (NCT03532958).

“We have been suggesting to pharmaceutical companies that
perhaps their investigation should involve other molecular
pathways, some of which have been identified in diabetes,
thyroiditis, and hyperparathyroidism,” adds Dr. Bergfeld.

Along with research into modified and additional JAK inhibitors,
says Dory Kranz, “There’s also clinical work looking at other factors
that affect the IL-17 and IL-23 pathways, and different parts of the
autoimmune pathway that are looking promising."” Because JAK
inhibitors currently do not work for every patient with AA, she
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adds, “We, as a patient advocacy group, are still pushing strongly BIEED.

in many research directions.”

References
1. Jabbari A, Dai Z, Xing L, et al. Reversal of longstanding alopecia areata in C3H/HeJ mice using topical JAK inhibitors. Seventh World Congress for Hair Research Abstracts. J Invest
Dermatol. 2013;133:1395.
2. Craiglow BG, King BA. Killing two birds with one stone: oral tofacitinib reverses alopecia universalis in a patient with plaque psoriasis. J Invest Dermatol. 2014;134(12):2988-2990.
3. Betz RC, Petukhova L, Ripke S, et al. Genome-wide meta-analysis in alopecia areata resolves HLA associations and reveals two new susceptibility loci. Nat Commun. 2015;6:5966.

4. Liu LY, Craiglow BG, Dai F, et al.. Tofacitinib for the treatment of severe alopecia areata and variants: A study of 90 patients. JAm Acad Dermatol. 2017;76(1):22-28.
5. Dhayalan A, King BA. Tofacitinib citrate for the treatment of nail dystrophy associated with alopecia universalis. JAMA Dermatol. 2016;152(4):492-493.
6. Mackay-Wiggan J, Jabbari A, Nguyen N, et al. Oral ruxolitinib induces hair regrowth in patients with moderate-to-severe alopecia areata. JCl Insight. 2016;1(15):e89790.

7. Aclaris Therapeutics. Aclaris Therapeutics announces positive interim data from phase 2 study of ATI-502 (a topical JAK inhibitor) in patients with alopecia areata. https:/

aclaristherapeuticsinc.gcs-web.com/news-releases/news-release-details/aclaris-therapeutics-announces-positive-interim-data-phase-2. Published June 28, 2018. Accessed June

28,2018.

8. Alves de Medeiros AK, Speeckaert R, Desmet E,et al. JAK3 as an emerging target for topical treatment of inflammatory skin diseases. PLoS One. 2016;11(10):e0164080.

o

Gilhar A, Kam Y, Assy B,et al. Alopecia areata induced in C3H/HeJ mice by interferon-gamma: evidence for loss of immune privilege. J Invest Dermatol. 2005;124(1):288-289.

10. Bioniz Therapeutics. Bioniz Therapeutics announces positive Phase 1B clinical study results for investigational agent BNZ-1. https://bioniz.com/ bioniz-therapeutics-announces-
positive-phase-1b-clinical-study-results-investigational-agent-bnz-1/. Published May 1, 2018. Accessed July 8, 2018.

2018;19(1):562-564.

Riding the Roller Coaster of AA

The stress of living with AA results not only from hair loss, but
from the psychosocial impact of this underappreciated disease.

“Right now,” says Ms. Dory Kranz, “common dermatology
practice is to focus only on the hair loss,” ignoring its impact on
patients’ daily lives and self-image.

Kristina Gorbatenko-Roth, Ph.D., says that children with AA can
be bullied because of their condition. Dr. Gorbatenko-Roth,
who has AA herself, is professor of psychology at the University
of Wisconsin-Stout (UW-Stout) in Menomonie, Wisconsin.

Parents of patients with AA worry that their children may be
shunned in school, says Dr. Natasha Mesinkovska. “Other kids
may ostracize them,” she says.

“There’s very little being done in a standardized way to address
those issues or those patients,” adds Dr. Gorbatenko-Roth. “It's
important to consider how we should be treating the whole
person.”

In collaboration with Dr. Gorbatenko-Roth and Dr. Maria
Hordinsky, the NAAF is planning a pilot project, set to get under
way at the University of Minnesota in the fall of 2018, that will
offer counseling in Dr. Hordinsky’s dermatology practice.

Ms. Kranz says that after talking to a dermatologist about their
medical concerns, “Patients will have the opportunity to meet
right there with a psychologist or psychodermatologist who can
help them understand and proactively deal with the emotional
burden that is the most disturbing thing for most people
about living with AA.” The program will offer each patient two
30-minute sessions to address these concerns.

Dr. Gorbatenko-Roth likened the relapsing, remitting nature of AA
to an emotional roller coaster ride. She began experiencing patchy
hair loss in her mid-20s, and eventually progressed to complete
baldness at age 37. “Before that point, hair would fall out in spots,
but it would probably grow back. | could just cover it up and keep
going. But when it all fell out, it was very difficult. When you lose
your hair, you don't recognize the person in the mirror anymore.”

. Malik K, Guttman-Yassky E. Cytokine targeted therapeutics for alopecia areata: lessons from atopic dermatitis and other inflammatory skin diseases. J Investig Dermatol Symp Proc.
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Researchers have reported spontaneous AA remission rates
between 8% and 68%." But remission brings its own hardships,
says Dr. Gorbatenko-Roth. When her hair grew back temporarily,
she immediately began worrying it would fall out again.

“AA often affects young people in the prime of their life who want
to get married, get a job, or get promoted,” says Dr. Mesinkovska.

AA-related concerns drive patients’ choices about everything
from education and careers to relationships, adds Dr.
Mesinkovska. “We've heard from many patients who wear head
coverings that they may choose not to dance, go to the beach,
swim, or play team sports for fear of public embarrassment.”

Often, notes Dr. Gorbatenko-Roth, patients live in fear of having
their condition noticed by others until they find camouflaging
tools that work for them - or accept their condition. She tried
hats and wigs for a while. “But they never felt right,” she says.
“| eventually reached the point where | did not want to hide
it anymore. When you come to acceptance - especially if you
have AT or AU, where it's very noticeable — many of the quality-
of-life issues disappear, because much of the stress comes from
concealing the condition.”
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Bullying and Alopecia Areata

Your grade schooler’s hat is yanked off her head and tossed around
the bus while she frantically tries to grab it. One of your child’s
middle-school classmates calls her “gross” and tells everyone
that they might “catch” what your child “has.” Your high schooler
is spending weekends alone because someone found out she’s
wearing a wig and told others. Is that bullying?

Yes. These are all examples of bullying. The U.S. Department
of Health and Human Services defines bullying as “unwanted
aggressive behavior among school-aged children that involves a
real or perceived power imbalance.” According to StopBullying.gov,
children who bully repeatedly use their “power” — through physical,
emotional, or social means — to control or harm others.

Obvious bullying behaviors include kicking, hitting, tripping, and
punching another child or taking his or her things. Other obvious
forms of bullying include name-calling, taunting, or threats. More
insidious forms of bullying include spreading rumors, excluding
someone on purpose, telling others not to be friends with a
particular child, or embarrassing someone publicly. Bullying
behaviors can also happen online. In one survey, 30% of interviewed
students said they were bullied because of the way they looked.

The National Alopecia Areata Foundation (NAAF) is on the forefront
of bullying prevention efforts.

Ifyou suspect your child is being bullied, there are ways you can help:

- Work with your child to understand and identify bullying
behaviors.

« Keep communication open by checking in with your child often
and listening closely to them.
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«Encourage your child to participate in activities that he or she
enjoys. This will help build friendships that foster confidence.

» Model how to treat others with kindness and respect.

« Be aware that your child wants you to help, with ideas on how to
manage him- or herself in a bullying situation.

- Actively talk with school and youth group leaders about AA so
that they may intervene on behalf of your child.

For more information on preventing, responding to or getting
help for your child if he or she is experiencing bullying, go to
StopBullying.gov.

Excerpted and edited from the NAAF webpage:
https://www.naaf.org/alopecia-areata/alopecia-areata-and-emotional-wellness-in-
children
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