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EDITORS
WELCOME

Dear Canadian Dermatology Community,

Welcome to our third issue of 2021! We trust that you and your loved
ones have enjoyed a safe summer..

Between the print and digital versions of Canadian Dermatology Today,
we are reaching almost 72% of Canadian medical and cosmetic
dermatologists each and every quarter with content and articles from
their peers that we hope is providing value to the community.

As a reminder, we have created a central hub where all our articles are
now archived and accessible for all subscribers. Please take a look by
visiting www.canadiandermatologytoday.com

In this issue we examine adult female acne, commonly used
neuromodulators in clinical practice and complementary and natural
therapies in the management of atopic dermatitis. We also have a great
article on scar injection and a piece on the growing role that social
media is playing in the field of dermatology for both patients and
clinicians. Finally, with COVID-19 vaccinations having ramped up across
all parts of the country, we are pleased to present an article on important
learnings about the COVID-19 virus and the impact of vaccinations in
patients with psoriasis.

As always, we hope you find these articles informative and helpful.
Please share our registration link at canadiandermatologytoday.com
with your peers so that, they too, can subscribe to future issues and
access all archived articles!

Best wishes,

[CVCEIN PSS

Kim Papp, MD Jensen Yeung, MD Melinda Gooderham, MD Chih-ho Hong, MD
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SCAR INJECTION: BEYOND
TRIAMCINOLONE ACETONIDE

Introduction

Pathological scars, comprising hypertrophic scars and keloids, are both rewarding and challenging to treat

in clinical practice. Beyond the cosmetic appearance and the physical reminder of the circumstances of scar
formation (Figure 1), patients can also experience itch, pain, or even functional limitations. In many ways, the
large number of available treatment options highlight that there is no globally accepted therapeutic ladder for
this clinical scenario.

Modalities of treatment include scar injections, cryotherapy, surgery, and energy-based device treatments,
including lasers or radiation.! Laser-assisted drug delivery (LADD), which is the treatment of a scar with low-
density fractional ablative laser followed by immediate application of a topical agent, is associated with
excellent outcomes.>* However, this approach requires technology that may not be as widely available or
as comprehensively reimbursed as scar injections. The objective of this article is to provide an overview of
treatment options for scar injections with accessible medications to treat pathological scars, especially for
dermatologists who may not have access to advanced technologies and devices for scar treatment in their
practice.

Triamcinolone acetonide

Intralesional triamcinolone acetonide (TAC) is commonly used to treat pathological scars. It is widely available
at pharmacies, inexpensive, and does not require specialized technology to use. A recent systematic review
and meta-analysis of fifteen trials confirmed its effectiveness in the treatment of hypertrophic scars and keloids.®
Unfortunately TAC can induce apoptosis of fibroblast and atrophy of collagen in adjacent normal skin. Potential
side effects of TAC injections include atrophy, telangiectasias, hypopigmentation, and recurrences over time.
Scar recurrence can be seen as frequently as in 50% of cases,® especially for keloids. Customizing the TAC
concentration to patient skin type, size of scar, and location of scar is a strategy that can help mitigate atrophy.
Empirically, in the author’s practice, the first scar injection with TAC is performed with a concentration of 5-20
mg/cc. Low concentrations are used in patients with Fitzpatrick Skin Phototype V and VI who are at higher risk of
hypopigmentation, as well as for treatment of cosmetically sensitive sites (face, décolleté). Careful observation
of the scar is recommended during a very slow injection. This is to minimize pain and to enable stopping the
injection prior to any extravasation of TAC to surrounding healthy skin. Patients are injected every 4 to 6 weeks
and the concentration of TAC can be adjusted at that time — if the clinical response was modest with no adverse
events, the concentration may be increased. If early signs of surrounding atrophy are noted and the scar still

needs treatment, a lower concentration of TAC may be used. /



Figure 1. Close up of keloid scar on man’s skin; photo courtesy of Vincent Richer, MD

5-fluorouracil

The chemotherapy agent
5-fluorouracil (5-FU) is a
pyrimidine analog that suppresses
deoxyribonucleic acid synthesis
by inhibiting thymidine synthase,
effectively halting the proliferation
of fibroblasts and the fibroblast-
populated collagen lattice.’

5-FU is commercially available

in 10ml single use vials and

100ml “bulk” vials. When used in
monotherapy, the performance

of 5-FU at reducing scar thickness
is comparable to TAC, however it
does not offer the same long-term
improvement in scar vascularity.®
Moreover, injection of 5-FU alone
can lead to increased pain and
ulcer formation. It is generally
recommended to avoid injecting
more than 2 cc (e.g. 100 mg)

per session to avoid significant
systemic exposure and symptoms.
While intralesional 5-FU and TAC
have both been proven as effective
monotherapy, there has been
increased interest in their combined
synergistic effects.

Combination triamcinolone
acetonide and 5-fluorouracil

Compared to TAC alone, using
combination TAC and 5-FU

produces significant improvement
in scar height, pliability, and
pigmentation. Additionally, the
combination is associated with
increased long-term responses (24+
weeks) when compared to TAC
alone, suggesting lower rates of
scar recurrence.® Many combination
dosages and treatment intervals
have been examined, however,
there is currently no consensus

on any of them. It is likely that

the patient’s skin type as well as
the size and location of the scar
will affect the dosing strategy.
Empirically, in the author’s practice,
up to 2 mL of 50 mg/mL 5-FU

are used to dilute down TAC to

its desired concentration and
patients are injected every 4 to 6
weeks. Dilution of TAC can be as
low as 2.5 to 3.3 mg/mL for first-
time treatment of small keloids at
risky sites for iatrogenic atrophy
(e.g. the presternal region).

The concentration of TAC may

be increased with subsequent
treatments or started at 5 to 20
mg/mL

for larger keloids at more forgiving
anatomical sites (e.g. the helix).”
Injections are delivered slowly to
minimize pain until the scar appears
temporarily blanched. Clinicians

should take care to interrupt
injection if diffusion occurs into
adjacent normal skin.

Botulinum toxin-A

Botulinum toxin-A (BTX-A) is a
neurotoxin that acts on neurons to
inhibit the release of acetylcholine,
which inhibits muscle contraction.
BTX-A is more expensive than TAC
but is widely available and stocked
by many dermatologists who offer
cosmetic services. Dermatologists
are familiar with its cosmetic use

to treat dynamic rhytides and

its medical indications such as
primary hyperhidrosis, but may not
be aware that it can also reduce
inflammatory stimuli involved in
wound healing, thereby affecting
scar formation.® Moreover, BTX-A
may directly regulate the activity of
fibroblasts by changing apoptosis,
migration, and fibrosis.® Since
hypertrophic scars and keloids
occur at areas of high skin tension,
it stands to reason that minimizing
these forces in surrounding skin

by relaxing muscle tissue may be
beneficial. A recent systematic
review and meta-analysis
concluded that BTX-A was more
effective than saline at prevention
of postsurgical facial scars.®
Monotherapy of pathological scars
with BTX-A has been studied and
shows favorable outcomes when
compared with TAC.® However, the
dosing and treatment sequence
reported in the literature are highly
heterogeneous.

Combination triamcinolone
acetonide and botulinum toxin-A

In a recent network meta-analysis,
botulinum toxin-A combined with
TAC had the highest predicted
efficacy, followed by combination
TAC and 5-FU.¢ Further analysis
reveals this is based on a handful of
studies that compared combination
TAC and BTX-A to either treatment
as monotherapy.’ Nonetheless,

the evidence supporting BTX-A
monotherapy is encouraging,

-
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and adding BTX-A to TAC or TAC
+ 5-FU combination injections

is a viable treatment option. As
mentioned above, the optimal
dosing and treatment sequence
for BTX-A to treat pathological
scars has not been determined.
Empirically, in the author’s practice,
2 units of onabotulinum toxin-A
are injected per cm? of scar, with
injection points extending beyond
the scar periphery. Treatment is
performed immediately after TAC
or TAC + 5-FU combination scar
injection during the same visit.

Other drugs for scar injection

Verapamil has also been extensively
studied for the treatment of
pathological scars. It appears to
have comparable efficacy to TAC
in improving scar height over
time, however it may not achieve
similar outcomes on the domains
of scar vascularity and pliability.®

In the network meta-analysis
mentioned previously, verapamil
had the lowest order of efficacy as
compared to the above treatment
options.® The body of evidence

to support the use of bleomycin,
hyaluronic acid, hyaluronidase,
platelet rich plasma or collagenase
is less robust and beyond the
scope of this article.’

Scar injection versus laser-
assisted drug delivery

With the advent of LADD, has scar
injection been fully supplanted?

A large number of peer-reviewed
articles compare ablative fractional
laser (AFLX) alone versus AFLX with
LADD.? However, data comparing
intralesional (IL) injection versus
LADD of a medication are scarce.
Only two studies comparing IL
injection to LADD of a medication
were found in the literature.

Abd El-Dayem et al.’® compared
four IL TAC treatment sessions

at 4-week intervals vs fractional
Er:YAG-assisted delivery of topical
betamethasone in 30 keloids. While
both treatments showed significant

improvement three months after
the last treatment, there was no
significant difference between the
outcomes and there was a higher
incidence of telangiectasia, dermal
atrophy and dyspigmentation with
IL TAC, although this difference
was not statistically significant.
Sabry et al." compared once-
monthly treatments of IL BTX-A for
four consecutive months to four
sessions of fractional CO2-assisted
delivery of topical BTX-Ain 10
keloids and 10 hypertrophic scars.
In the hypertrophic scars group,
both treatments showed overall
significant improvement at the six-
month follow-up mark, with more
improvement on the LADD-treated
side than the IL injection side.
Interestingly, in the keloid group,
IL injections were favored over
LADD of BTX-A for vascularity and
pliability. The limitations of these
studies include a small sample size
as well as scoring by evaluators
who were not blinded. While these
two studies help support the role
of LADD in the management of
pathological scars and potentially
elucidate a better safety profile
compared to IL injections of TAC,
they do not obviate the role of scar
injections.

Conclusion

Of the many treatment options
available to treat pathological scars,
scar injection is widely available
and requires no specialized
technology. Though TAC is most
commonly used for scar injection,
5-FU and BTX-A have been
studied as monotherapy and in
combination with TAC. Notably,
duration of treatment response
may be longer with combination
TAC and 5-FU. Both 5-FU and
BTX-A carry the added benefit of
reducing the risk of skin atrophy
associated with high-concentration
TAC. Combining 5-FU and/or
BTX-A with TAC may allow for
effective treatment of pathological
scars while maintaining lower

concentrations of TAC to minimize
side effects. Additional randomized
trials are necessary to further
optimize combination scar injection
therapy and to guide resource
allocation.
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MY APPROACH TO COMPLEMENTARY AND NATURAL
THERAPIES IN MANAGING ATOPIC DERMATITIS

Compared to other chronic cutaneous diseases, atopic dermatitis (AD) has gained much attention in the
complementary and alternative realms of medicine. In a questionnaire-based study from Norway, 51% of
patients with eczema reported use of one or more forms of alternative medicine (homeopathy, health foods,
and herbal remedies) to help treat their condition." Some patients may look for alternative options when their
disease is chronic, when explanations are unsatisfying, or when treatments are felt to be unsafe (i.e. in the
case of steroid-phobia in the treatment of AD).

An increasing number of patients are using complementary and alternative medicine and asking for ‘natural’
options particularly when dealing with recalcitrant eczema. As we enter an exciting new chapter for the
treatment of moderate-to-severe AD with new biologics and small molecules on the horizon, we must keep

in mind that these treatments are not a cure and patients may experience flares in their disease even when
on therapy. | believe we should adapt and be open to providing ‘integrative dermatology’- which combines
conventional and complementary approaches to disease management together in a safe and evidence-based
fashion.

This article includes complementary therapies that | recommend in my practice, with evidence provided in

a table (Table 1) for the readers. Even though there are numerous complementary and alternative medicine
options available, the peer-reviewed evidence supporting their use through methodologically robust clinical
studies is scarce. The aim of this article is to serve as a resource when you are having discussions with your
patients about the potential use of ‘natural’ options. The complementary treatment options have been
grouped into the four pillars of conventional AD treatment: moisturization, anti-inflammatories, anti-
bacterials, and anti-pruritics.



Moisturization and Wet Wraps

Moisturization is one of the most
important components of AD
therapy. It helps to maintain
hydration and protect the skin
barrier, decrease trans-epidermal
water loss (TEWL), and prevent
irritants and/or allergens from
entering the skin. There is no
‘best” emollient and clinicians must
keep in mind patient preferences,
cost of emollients, disease state,
and patient skin type. Some
patients feel comfortable using
natural oils to moisturize their skin
because it is a ‘natural’ ingredient
or because of lower cost. Not all
oils are interchangeable and there
are a few key features to consider,
particularly the type of oil and

the processing of the oil (i.e. cold
pressed vs. heat pressed).

Two oils that clinicians may wish

to consider are virgin coconut

oil and virgin sunflower seed

oil. Most "virgin’ oils are cold
pressed meaning the seed or

nut is processed through high
pressure at a specific temperature
to extract the oil without the use of
chemicals or heat.?

Virgin sunflower seed oil

(VSO)- Virgin sunflower seed

oil is composed mainly of

linoleic acid, which is thought

to decrease inflammation in the
skin and restore the skin barrier

by increasing the synthesis of
ceramides.? A study of 19 adults
with and without a history of
atopic dermatitis compared the
use of olive oil and sunflower seed
oil on opposite arms through two
randomized forearm-controlled
studies. Sunflower seed oil was
shown to preserve the stratum
corneum, improve hydration,

and did not cause erythema.
Conversely, olive oil decreased the
stratum corneum, increased TEWL,
and caused mild erythema.*

Virgin coconut oil (VCO)-

Virgin coconut oil is an effective
emollient and a natural
antibacterial against S. aureus.>®
Virgin coconut oil is made by

a wet-milled, cold pressed

process that preserves the active
components (antioxidants and
fatty acids). There have been no
reported cases of allergic contact
dermatitis with virgin coconut oil in
a review of the literature.” A study
of 117 patients showed virgin
coconut oil as superior to mineral
oil in SCORAD (SCORing of Atopic
Dermatitis) and TEWL assessments
compared to baseline.’

Wet Wraps are an easy and
effective way to enhance
moisturization. My recommended
protocol is as follows:

1. Apply emollient cream or
ointment on damp skin,

2. Apply layer of damp Tubifast®
garments or wrap gauze,

3. Apply final layer of dry
Tubifast® garment or wrap
gauze on top, and

4. re-wet the garments/gauze
every 2-3 hours but stop
rewetting overnight’

This form of occlusive
moisturization can significantly
improve water absorption and skin
barrier at least for the short-term
and prevent scratching by blocking
access to the skin.® A review of
wet wraps in 2006 concluded that
they can be used as a short-term
treatment in children with severe
and/or refractory AD.'° Long-term
occlusion with wet or dry garments
can increase the number of
bacteria on the skin and folliculitis
can be a common complication

of wet wrap therapy. It may be
beneficial to use diluted bleach
baths or antiseptic cleansers prior
to applying the wet wraps.

Anti-inflammatories

Topical corticosteroids (TCS)

are the mainstay of topical anti-
inflammatory therapy in AD.
There is a growing concern with
side effects of long term topical
steroid use (i.e. skin atrophy,
striae, dyspigmentation and
hypertrichosis), causing ‘steroid
phobia’ especially in the treatment
of pediatric AD. Patients will often
ask for alternative and natural
topical options that may decrease
inflammation in eczema and some
patients may refuse treatment
with TCS. There are two topical
vitamins that may help alleviate
the inflammation caused by AD
and may be used as an alternative
to topical steroids or during
periods of steroid holidays.

Vitamin B5 (Pantothenic

acid)- Vitamin B5, in the alcohol
derivative form of Provitamin

B5 (panthenol) is an effective
humectant. It prevents TEWL and
promotes healing of the skin by
inducing keratinocyte proliferation
and increasing glutathione in the
skin.” There are many products
containing panthenol that can be
recommended to patients. A small
study comparing dexpanthenol
5% ointment and hydrocortisone
1% ointment concluded that
dexpanthenol 5% ointment

may be just as efficacious as
hydrocortisone 1% and can be
used as an alternative to topical
corticosteroids.'

Vitamin B12 (Cobalamin)- Topical
Vitamin B12 has shown some
success in small clinical trials for
the treatment of AD. It is not
commercially available but can

be compounded by a pharmacist.
This is a topical therapy that may
be suitable for those patients that
are reluctant to try conventional
therapy options. It is thought

to decrease symptoms and
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inflammation by reducing nitric
oxide production in the skin.™
Topical Vitamin B12 was found to
be superior to placebo in reducing
the extent and severity of AD in
one study.’ While there are many
compounds of B12, a simple
compound for topical Vitamin B12
is 0.07% of cyanocobalamin (B12)
powder in any moisturizer base.

Antiseptic use and dilute bleach
baths

S. Aureus colonization in AD has
been linked with worsening of
disease activity. Since a landmark
study in 2009 suggested the

use of diluted bleach baths to
decrease the bacterial load of S.
Aureus on the skin, it has been
commonly used as an antibacterial
therapy in the management of
AD." A meta-analysis in 2017 of
four studies evaluating the efficacy
of bleach baths and bath water
demonstrated that there was no
significant difference between the
two in terms of impact on

S. aureus density or severity of
AD." While this recent evidence
may raise doubt about the benefits
of diluted bleach baths, | regularly
recommend diluted bleach baths
for my patients with moderate-to-
severe AD as an adjunct because
the risks with this therapy are
relatively low and | have had
favourable outcomes in my clinical
practice.

Antiseptics are used to

decrease or slow the growth of
microorganisms on surfaces. They
can represent an alternative to
topical antibiotics in patients with
AD and frequent skin infections
with S. aureus. The use of
antiseptics is not substantiated
through good clinical studies.
Some advantages of antiseptics
over antibiotics include the low
potential of inducing bacterial
resistance and rarely causing

delayed hypersensitivity reactions
or allergies.” One of the
antiseptics that | often recommend
is chlorhexidine gluconate
(dexiden 4% detergent or 0.5-1%
chlorhexidine added to an
emollient). The patient can apply
the chlorhexidine in emollient daily
or use the antiseptic wash twice-
weekly when bathing.

Textiles and Anti-pruritics

Clothing fabrics interact directly
with our skin and can sometimes
be the cause of irritation and
induce itching. Fabric selection for
eczema sufferers is an important
component of counselling.

There are new synthetic fabrics
that may combine anti-microbial,
anti-inflammatory, moisture
wicking and soothing properties
for a patient suffering with AD.
Cotton, bamboo and silk have
historically been the fabrics that

| recommend to most of my
patients with AD. Fabrics such as
large fibre wool and polyester may
cause irritation and induce itch.
Small fibre wools, such as ultra

or superfine merino wool can be
tolerated well by patients with AD
and are a good alternative warm
fabric in the autumn and winter
months.” A recent meta-analysis
looking at fabric selection in AD
found that some emerging fabrics
that can potentially reduce atopic
dermatitis severity and S. aureus
burden include, silver-coated,
chitosan-coated, and cellulose-
based fabrics.” | recommend
silver-coated clothing for patients
with frequent cutaneous infections
that use TENCEL technology (a
cellulose-based fibre embedded
with chitosan) especially for
pediatric patients with
moderate-to-severe AD.

ltch associated with AD is complex
and treatment can be challenging

and disappointing. Treatment
strategies are aimed at decreasing
inflammation in the skin, treatment
of bacterial infections and creating
a physical barrier to prevent
scratching. There are several
household products that clinicians
may wish to consider as an adjunct
therapy to help relieve itch.

Baking Soda (Sodium
bicarbonate)- Baking soda has
been used to soothe and relieve
itch and has been investigated

as an antimicrobial agent and
treatment option for aquagenic
pruritus and psoriasis.???' Sodium
bicarbonate has many useful
properties including balancing the
skin’s pH, reducing inflammation,
and acting as a natural
antibacterial agent.?? The National
Eczema Association recommends
using a ¥ cup of baking soda in a
full tub of warm water and soaking
for 10-15 minutes, then rinsing off
with warm water and locking in
moisture with an emollient.

Colloidal Oat (Avena sativa)-
Colloidal oat is the finely ground
form of uncooked oatmeal and
can readily absorb water and
easily mix with creams and
lotions.? Colloidal oatmeal helps to
provide a skin barrier by holding
moisture through its hydrophilic
polysaccharides and hydrocolloids.
Studies have demonstrated that
avenanthramides (a component
of whole grains) are responsible
for the oat’s anti-inflammatory,
antioxidant, and antihistaminic
activity.?*?* Patients may purchase
commercially available packaged
bath treatments or take oat

and grind it in a food processor
or coffee grinder until a fine
powder consistency is achieved.

| recommend using a cup of
colloidal oat and sprinkling it into
a tub of warm water as the tub is



PILLAR OF AD
MANAGEMENT

TREATMENT

Moisturization Virgin sunflower seed oil

RECOMMENDATION

Apply VSO to damp skin twice daily

EVIDENCE

VSO improved skin hydration and preserved stratum corneum
integrity, while olive oil reduced stratum corneum integrity and
induced erythema.*

Virgin coconut oil

Apply VCO to damp skin twice daily

A study comparing topical VCO vs. mineral oil showed significant
improvements in SCORAD, TEWL and skin capacitance scores
compared with baseline. VCO was superior on all accounts
compared with mineral oil after 8 weeks’

Wet Wraps

Anti-inflammatories | Vitamin B5

Vitamin B12

Antibacterials Dilute bleach bath

1) Apply emollient cream or
ointment on damp skin

2) Apply layer of damp Tubifast®
garments or wrap gauze

3) Apply final layer of dry Tubifast®
garment or wrap gauze on top

4) rewet the garments/gauze
every 2-3 hours but stop rewetting
overnight

Apply commercially available
products available for use on active
areas of eczema (ie La Roche Posay
Cicaplast Baume B5) or compound
panthenol 5% in moisturizer of
choice

Topical B12 Cream: 0.07g
cyanocobalamin (Vit B12), 46g
persea gratissima oil (avocado

oil), 45.42g water, 8g TEGO care

PS or methyl glucose stearate (an
emulsifier), 0.26g potassium sorbate
(preservative), 0.25g citric acid

OR

0.07% cyanocobalamin in moisturizer
of choice

Y4 cup of bleach in full tub of water,
10-15min soak, then rinse and apply
emollient

A review of wet wraps concluded that they can be used as an
efficacious short-term intervention treatment in children with
severe and/or refractory AD'.

A small study of 30 patients comparing dexpanthenol

5% ointment and hydrocortisone 1% ointment concluded the
effectiveness of dexpanthenol 5% ointment may be equal to that
of hydrocortisone 1% and can be used as an alternative treatment
in mild to moderate AD"?

A small study of 49 patients compared topical Vitamin B12 to
placebo and was found to be superior in regard to reducing the
extent and severity of AD™

Bleach baths are effective in decreasing the severity of AD but a
recent meta-analysis of four small, randomized trials

(116 patients) found that bleach baths were not more effective
than plain water baths at 4 weeks in decreasing severity of AD'

Antiseptics

Antipruritics Textiles

Colloidal oat bath

- =

chlorhexidine gluconate (dexiden

4% detergent or 0.5-1% chlorhexidine
added to emollient); apply the
chlorhexidine in emollient daily

or use the antiseptic wash when
bathing twice weekly

Recommended fabrics for AD:
cotton, silk, bamboo, ultra or super
fine merino wool

functional fabrics: silver-coated,
chitosan-coated and cellulose-based
fabrics

Ya cup of baking soda in a full tub of
warm water and soaking for

10-15 minutes, then rinsing off with

warm water and locking in moisture
with an emollient.

1 cup of colloidal oat sprinkled into
a tub of warm water as it is filling,
soaking for 10-15 minutes then
patting dry and locking in moisture
with an emollient

A systematic review found that topical antibiotics and antiseptics
reduced the colonization of skin with S.aureus but could not prove
whether treatment with these agents in combination with TCS
induced greater clinical improvements compared to TCS alone”

A meta-analysis looking at fabric selection in AD found that some
emerging fabrics that could potentially reduce atopic dermatitis
severity and S. aureus burden include silver-coated, chitosan-
coated and cellulose-based fabrics'?

Baking soda baths have been used successfully in relieving
itch associated with aquagenic pruritus?; There are no studies
evaluating baking soda baths and AD although, it is often
recommended as a bath additive for symptomatic relief by
experts and recommended as part of treatment guidelines for
the management of AD in the 2012 Joint Task Force Practice
Parameter update?

Colloidal oatmeal powder added to baths or cold wet packs led to
complete clearance (29%) and great improvement (22%) of active
AD lesions and some improvements in 41% of patients.?

Table 1. Complementary Therapies used for Atopic Dermatitis and evidence ; courtesy of Angela Law, MD
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filling, soaking for 10-15 minutes
then patting dry and locking

in moisture with an emollient.
Anecdotally, patients with open
wounds and painful lesions prefer
oatmeal baths to bleach baths
because of superior tolerability
and lack of irritation. In one study,
children with AD who bathed with
colloidal oatmeal powder achieved
marked improvement in their
active lesions.?

AD is a challenging disease

to treat, and there is no

uniform approach for patients.
Conventional treatments can
offer relief for many patients, but
symptoms often relapse, and
treatments are not without risk.
Some of the complementary
options mentioned above are
relatively harmless, affordable,
and easy enough to incorporate
into a patient’s regimen. These
options are not meant to replace
conventional therapies but instead
are supplementary therapy

to provide more relief for AD
patients.
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TREATING ADULT FEMALE ACNE

Adult female acne (AFA) is a common and challenging condition to treat, often resistant to conventional
acne treatments. AFA is a type of hormonal acne that affects women, typically peaking in the 20s and slowly
declining with age. A 2015 survey documenting the self-reported prevalence of acne in 540 adult females
showed that 50.9% of women in their 20s, 35.2% of women in their 30s, 26.3% of women in their 40s and
15.3% of women in their 50s are affected.’ A 1997 article in the British Journal of Dermatology elucidated
the increasingly common phenomenon of acne in adults older than 25 years of age and reported that
approximately 75% of women (mean age = 35.5 years) report acne as being continuous or intermittent from
adolescence while 18.4% report no history of adolescent acne.?

While AFA can affect any area on the face and upper body, it typically occurs in a u-shaped pattern on the
lower cheeks, jawline and neck. It is characterized by inflammatory papules and cysts as well as comedones.
Patients often complain of facial cysts that fail to come to a head, are painful, last for months and resolve with
longstanding dyspigmentation. Sequelae are similar to adolescent acne and can involve scarring (20%), post-
inflammatory pigmentary change and even depression (10%).’

Although the diagnosis of AFA is usually quite straightforward for the dermatologist, the management can be
challenging. These patients are characterized by failure with standard topical therapies and disease recurrence
after repeat courses of antibiotics and isotretinoin. As well, hormonal intrauterine devices (IUDs) and certain
birth control pills can exacerbate or trigger the acne.

Of the four pathogenic factors causing acne: abnormal follicular keratinization, cutibacterum acnes
colonization (previously known as proprionibacterium acnes), inflammatory events, and hormones; the
hormonal element is the predominant causative factor in AFA. The sebaceous glands are androgen
dependent. Androgens and end organ receptor sensitivity are responsible for gland activity and the resultant
acne. Progesterones have varying degrees of androgenicity, and the degree of androgenicity plays a

significant role in AFA3
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Successful disease management
of AFA centers on the targeting
of hormones. This includes using
combined oral contraceptive pills
(COC) and/or spironolactone.
Topical agents should be used for
optimization of therapy. Topical
retinoids are often used for
treating the comedomal aspect
of AFA, and have been shown

to help with post-inflammatory
pigmentation and scarring,

in addition to the anti-aging
benefit many women in this age
group seek. Efficacy in AFA has
also been demonstrated for
clindamycin-retinoid and benzoyl
peroxide-retinoid combination
gels. Additionally, dapsone 5% gel
has shown efficacy in women with
AFA, as has azelaic acid 15% gel,
which has the added benefit in this
patient population of being safe
for women of child-bearing age
and/or those who are pregnant.?

All COC pills have a net
antiandrogen effect; however, they
do not all have the same efficacy
with respect to the treatment of
acne. COCs contain the estrogen

ethinyl estradiol (EE) which
increases levels of sex hormone-
binding globulin, resulting in lower
levels of free testosterone.

Progesterones, which vary
significantly in content by COC,
are divided into 4 generations
based on their androgenicity
(Figure 1).* The first generation
progesterones, such as
norethindrone, have a marked
intrinsic androgen effect, which
worsens acne. This type of
progesterone is found in many
commonly-prescribed COCs and
is also found in the ‘minipill" which
is progesterone-only, without
the added anti-androgen benefit
of estrogen. All of these first
generation treatment options
tend to worsen or trigger acne

in women. Clinicians may be
interested to learn that some
commonly used treatments to
abate menopausal symptoms,
such as patches and tablets,
contain estrogen in combination
with norethindrone and can trigger
or exacerbate acne in this older
population of women.

Second generation progesterones
such as levonorgestrel and
norgestrel have varying androgenic
effects and variable effects on
acne. These progesterones are
found in commonly prescribed
COCs. While these commonly
prescribed COCs (and their
generic equivalents) are approved
for both contraception and acne,
they are not as effective at treating
acne as COCs containing more
anti-androgenic progesterones.®

Levonorgestrel is also the
progesterone found in all currently
available hormonal IUDs. These
IUDs do not contain estrogen.
The rates of acne demonstrated
with these agents ranges from
1-10% and, in some instances,
greater than 10% based on the
data found in their Health Canada
approved product monographs.®
Retrospective studies have shown
increased acne exacerbation with
levonorgestrel containing IUDs
than with COCs.”® Additionally,

a small survey of 51 respondents
on levonorgestrel containing IUDs
showed that there was significant

Generations of Progesterone and Treatment of Acne

® Micronor, Depo-provera

1st Generation-marked intrinsic androgenic effect

* metabolize to norethindrone (such as Lolo, Ortho, Demulen)

* Menopausal treatments (such as Estralis, Activella)

Worsen/cause acne

e Also IUD's Mirena, Kylena

2nd Generation- varying androgenic effect

e Norgestrel/levonorgestrel (Ovral, Triphasil, Seasonalle, Alesse, Alysena, Triquilar)

May or may not worsen/cause acne

3rd Generation - Least androgenic

¢ Norelgestromin in Evra Patch

¢ Desogestrel, norgestimate, gestodene (Marvelon, Tricyclen, Linessa, Cyclen)

e Etonogestrel in Nuvaring (related to desogetrel)

Effectively treat acne

Synthetic Progestins- Antiandrogenic

e Diane 35 and generics

® Yaz, Yasmin and generics

e Cyproterone acetate: inhibit 5 alpha reductase and block androgen
¢ Drospirenone: inhibits ovarian production of androgen and blocks androgen R in skin

® Synthetic spironolactone analogue equivalent to ~25 mg spironolactone

Most effective for treating acne

Figure 1. Generations of progesterone and treatment of acne; adapted from Apgar et al, 2000




(P = .0005) change in acne severity
upon IUD placement with 35% of
women reporting worsening of
acne.’

Third generation progesterones
such as desogestrel, norgestimate
and gestodene are the least
androgenic of the first three
generations and can be very
effective at treating acne and

are the progesterones found

in commonly prescribed pills

and their generic equivalents.

In addition, the Evra™ Patch
(norelgestromin) and the
NuvaRing® (etonogestrel) contain
third generation progesterones
with estrogen and can be good
alternatives for contraception and
acne control in those who do not
want to take COC.3#

Finally, the fourth generation
‘synthetic progesterones’ are
anti-androgenic and are the
most effective for treating acne.?
These include drospirenone

and cyproterone acetate.
Drospirenone is a synthetic
analogue of spironolactone which
is equivalent to about 25 mg

of spironolactone’™ and works
by blocking both the androgen
receptor and inhibiting ovarian
androgen production.™ It is
found in combination with EE

in commonly-prescribed COCs

and their generic equivalents,
which are approved for both
contraception and acne.

Cyproterone acetate blocks the
androgen receptor and inhibits
5 alpha-reductase.' This is
found in combination with EE in
some COCs and their generic
equivalents, which are approved
for treatment of acne but not for
contraception.

The use of COCs is not without
risk, including the risk of venous
thromboembolic (VTE) events.
The risk of VTE in women of
reproductive age who are COC
non-users is estimated at
4-5/10,000 women per year
(WPY). Women on COCs have
been estimated to have an
increased risk of 9-10/ 10,000
WPY."12 This risk is felt to be
associated with the estrogen
more than the progesterone.
Additionally, the risk of VTE is
higher with COCs containing a
higher dose of EE (> 30 mcg).
There has been controversy
regarding whether there is a
slightly increased risk of VTE
with COCs using third and
fourth (synthetic) generation
progesterones.’'? Epidemiological
studies demonstrate a slight
increase in the risk of VTE, but
these observational studies do

not fully control for confounding
in their methodology. Prospective
studies, conversely, do not show
an increased risk of VTE. The
Society of Obstetricians and
Gynecologists of Canada (SOGC)
states that for cyproterone acetate/
estrogen COC users, the risk of
VTE is very low and comparable to
that of other combined hormonal
contraceptives and that for the
majority of women, the benefits
outweigh the risks. Similarly, for
drospirenone the SOGC suggests
that users of COCs should be
advised that the highest quality
evidence available at this time
does not suggest any difference
in VTE risk based on the type

of progestin in the COC."
Additionally, the risk of VTE from
COCs is low relative to the risk

of VTE in pregnancy (29/10,000
WPY) and post partum (up to
300-400/10,000 WPY)."*12 When
counseling women about the risk
of VTE with COCs, it is important
to consider relative risks, as well as
other risk factors for VTE such as
age, polycystic ovary syndrome,
obesity, smoking, air travel,
surgery, and personal and family
history of VTE.0-"2

Spironolactone is an anti-
androgen therapy that acts at the
androgen receptor and is also an

e Amiloride (X - avoid combination)
e Bromperidol (X)
e Cyclosporine (X)

e Triamterene (X)

(all D- modify regimen)

Spironolactone drug interactions

e Amifostine, ammonium chloride, cosyntropin, eplerenone, mitotane, obinutuzumab, potassium salts, sodium phosphates

e Abiraterone, alfuzosin, Alpha/beta agonists, amphetamines, ACE inhibitors, ARBs, atypical anti-psychotics, ASA, atorvastatin,
barbituates, benperidol, brimonidine (topical), cardiac glycosides, ciprofloxacin, cholestyramine, diacerein, diazoxide, digoxin,
drospirenone, duloxetine, heparin, some herbs, levodopa, lithium, lormetazepam, molsidomine, naftopidil, non-depolarizing
neuromuscular blocking agents, nicergoline, nicarandil, nitrofurantoin, nitroprusside, NSAIDs, opioids, pentoxifylline, pholcodine,
PDES inhibitors, prostacyclin, quinagolide, quinidine, tacrolimus (systemic), tolvaptan, trimethoprim, yohimbine, canagliflozin,
mianserin, mirabegron, oxymetazoline (topical), protirelin, Vitamin K antagonists (category C- monitor therapy)

Figure 2. Spironolactone drug interactions; adapted from Plavanich et al and Azarchi et al.
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antagonist of aldosterone which
is used as a potassium-sparing
diuretic. While it is approved by
Health Canada for the treatment
of essential hypertension,
edematous conditions, primary
hyperaldosteronism and
hypokalemia, it is commonly
used off-label to treat AFA at
doses of 25-200 mg daily (the
typical starting dose is 100 mg).™
New evidence shows that in
healthy women less than 50 years
of age taking spironolactone

for acne, routine potassium
monitoring is not necessary

as rates of hyperkalemia in

the spironolactone-treated
population are equivalent to
those found in the general
population. Potassium monitoring
is recommended if there are other
risk factors for hyperkalemia such
as renal impairment or use of
other medications which cause
hyperkalemia (Figure 2).*'>
Additionally, while contraindicated
in pregnancy, spironolactone is
safe in lactation. Intense diuresis
can suppress lactation, but this

is unlikely to occur with acne
dosing.'® Additionally, large
registries have failed to show
increased risk of breast cancer
previously suggested by early
animal studies, supporting the
safety of this therapy.'"

The future treatment horizon

for AFA includes a new topical
androgen receptor inhibitor,
clascoterone 1% cream, which will
soon be available for clinicians.
This topical agent reduces oil in
the skin and has demonstrated
efficacy in treating both
inflammatory and comedomal
lesions in patients with moderate-
to-severe acne in phase lll clinical
trials.”

Adult female acne is a common
entity and a challenging
condition to treat, often failing
conventional acne treatments.

Topical agents alone are rarely
effective for AFA but have a

role as adjunctive therapy. Anti-
androgen COCs, specifically
those containing a synthetic
progesterone (drospirenone or
cyproterone acetate), are the most
effective COCs for treating acne,
followed by those containing third
generation progesterones. First
and second generation COCs may
not help and can even exacerbate
or cause hormonal acne. Hormonal
IUDs are also known to induce
and worsen acne. Spironolactone
is a safe and effective therapy

for AFA and can be used with an
anti-androgen oral contraceptive
pill in a complementary fashion to
further improve results.™
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In the IMMERGE study, patients on SKYRIZI achieved non-inferiority and superiority @@
vs. secukinumab for percentage of patients achieving PASI 90 at Week 16 and Week 52,

respectively (SKYRIZI: 73.8% [n=121/164] and 86.6% [n=142/164] vs. secukinumab: S kyrl z I®
65.6% [Nn=107/163] and 57.1% [n=93/163] at Weeks 16 and 52, respectively)
(treatment difference at Week 16: 8.2% [96.25% CI: -2.2, 18.6]; at Week 52: (risankizumab) injection

29.8% [95% CI: 20.8, 38.8; p<0.001]; co-primary endpoints).”™*

Superior skin clearance (PASI 100)
demonstrated vs. secukinumab at Week 52'*

The percentage of patients achieving PASI 100 with SKYRIZI was 65.9% vs. 39.9%
with secukinumab at Week 52 (treatment difference: 26.2%, 95% CI: 15.9, 36.5;
p<0.001; SKYRIZI: n=164; secukinumab: n=163; first-ranked secondary endpoint).

SKYRIZI (risankizumab injection) is indicated for the treatment of adult patients with
moderate to severe plaque psoriasis who are candidates for systemic therapy or phototherapy.

Clinical use: Relevant warnings and precautions: For more information:
Efficacy and safety in pediatric population o Infections including tuberculosis Please consult the Product Monograph at www.abbvie.ca/content/dam/
(<18 years of age) have not been evaluated. « Vaccinations abbviecorp/ca/en/docs/SKYRIZI_PM_EN.pdf for important information
Limited data available for geriatrics o Hypersensitivity relating to adverse reactions, drug interactions, and dosing information
(>65 years of age). e Pregnant or nursing women which have not been discussed in this piece. The Product Monograph

o Women of childbearing potential is also available by calling us at 1-888-704-8271.

PASI: Psoriasis Area and Severity Index.

* IMMERGE was a phase 3, international, multicentre, randomised, open-label, efficacy assessor-blinded, active-comparator study of up to 88 weeks total duration. The study included a 30-day screening period,
and eligible patients (n=327) were randomised in a 1:1 ratio (SKYRIZI: n=164; secukinumab: n=163) via a centralised Interactive Response Technology system to open-label treatment with risankizumab
or secukinumab for up to 64 weeks. Risankizumab was administered as two subcutaneous (SC) injections of 75 mg (150 mg total) at Weeks 0, 4, and every 12 weeks thereafter until the last dose at Week 40,
except for patients in France who received additional doses at Weeks 52 and 64 to allow for continuous treatment until it was commercially available for patients in France. Secukinumab was administered
as two SC injections of 150 mg (300 mg total) at Weeks 0, 1, 2, 3, 4, and every 4 weeks thereafter until the last dose at Week 48. The non-inferiority margin for PASI 90 at Week 16 was 12%.

References: 1. Warren RB, et al. Efficacy and safety of risankizumab vs. secukinumab in patients with moderate-to-severe plaque psoriasis (IMMerge): Results from a phase 3, randomised, open-label, efficacy
assessor-blinded clinical trial. Br J Dermatol 2020; doi:10.1111/bjd.19341. 2. Papp K, et al. Canadian guidelines for the management of plaque psoriasis. Tst ed. June 2009. 3. SKYRIZI Product Monograph.
AbbVie Corporation. Available at: www.abbvie.ca/content/dam/abbvie-dotcom/ca/en/documents/products/SKYRIZI_PM_EN.pdf.
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WHAT TO KNOW ABOUT COVID-19 AND
ITS IMPACT ON PATIENTS WITH PSORIASIS

Introduction:

Coronavirus disease 2019 (COVID-19) is an acute systemic illness caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). This novel coronavirus was first identified in Wuhan, China in late 2019
and has since had a major impact on global health after being declared a pandemic in the spring of 2020 by
the World Health Organization. To date, there have been over 180 million confirmed infections and over

4 million deaths worldwide across multiple ‘waves’.

COVID-19 has had a major impact on dermatology practice in Canada with a shift towards virtual care and a
reluctance to prescribe some immunosuppressive medications.? However, since those early days, there has
been growing comfort with continuing such medications in most cases.

The primary objective of this article is to review the impact of both COVID-19 and COVID-19 vaccination
on patients with psoriasis who are taking oral agents and biologics (anti-tumour necrosis factor (TNF),
anti-interleukin (IL)-17 and anti-interleukin (IL)-23 inhibitors).

Impact of COVID-19 On Patients with Psoriasis on Oral Agents or Biologics:

Psoriasis is a chronic and immune-mediated skin disease that affects 2-3% of the population.? It can range
from mild to severe with worse cases often requiring systemic immunomodulatory therapy. This may include
oral small molecules (apremilast, methotrexate, cyclosporine) and injectable biologics ( TNF-Q, IL-17 and [L-23

inhibitors). /



Early in the pandemic, it was
unknown what impact psoriasis
may have on COVID-19, especially
for those patients taking oral or
biologic therapy. As data has
begun to emerge, it has become
clear that certain co-morbidities
may predict a worse outcome
for patients with COVID-19 such
as cardiac disease, diabetes
mellitus, and obesity, all of which
are more common in psoriasis
patients.* Several studies have
shed light on the use of oral and
biologic medications including

a large and sophisticated cohort
study which was conducted by
examining over 50 million unique
patient records across multiple
countries to evaluate the impact
of methotrexate and anti-TNF
agents on COVID-19-related
outcomes.” The researchers
identified 214 patients within their
database with COVID-19 who had
recent anti-TNF or methotrexate
exposure compared with 31,862
with COVID-19 who had not

had recent methotrexate or anti-
TNF exposure. Using propensity
matching, the researchers did
not identify any increased risk

of COVID-19 hospitalization
between the anti-TNF group vs
no anti-TNF group (anti-TNF: risk
ratio (RR) = 0.73 [95% CI 0.47 to
1.14], p = 0.1594) nor for those
in the methotrexate group vs

the no methotrexate group (RR
= 0.87 [95% C1 0.62 to 1.23],
p=0.4272). Similarly, a large
cohort in Northern Italy found
similar results.® This retrospective
cohort study followed a large
number of patients with chronic
plaque psoriasis taking biologic
therapy (n = 6501). The authors
found that the incidence rate of
hospitalization from COVID-19
was similar among the general
population compared to those
with psoriasis taking biologics
(11.7 per 10,000 person-months

in patients with psoriasis (5% Cl,
7.2 t0 18.1) vs 14.4 in the general
population (5% Cl, 14.3 to 14.5).
Interestingly, the risk of death from
COVID-19 trended lower among
those on biologics (1.3 per 10,000
person-months in patients with
psoriasis (5% Cl, 0.2 to 4.3) vs 4.7
in the general population (95% Cl,
4.6to 4.7).6

Currently, the National

Psoriasis Foundation does not
recommended withholding or
delaying treatment due to the
pandemic in patients without
active COVID-19 infection.” Based
on these and other studies it
appears there are no clear safety
signals among patients using
immunomodulatory therapy
without active signs of infection.

COVID-19 Vaccination &
Psoriasis:

Currently four vaccines are
approved in Canada for
inoculation against SARS-CoV-2.
The two mRNA-based vaccines
use a lipid nanoparticle that
encodes for the SARS-CoV-2
spike protein. The Pfizer-BioNTech
(BNT162b2) vaccine is delivered as
a series of two doses (0.3mL each)
21 days apart.? Phase Ill studies
(n=43,448) demonstrated 95%
efficacy in preventing COVID-19
(95% Cl: 90.3 to 97.6) . National-
level real world data from Israel
demonstrates a similar efficacy
level of 94% for symptomatic
infection.” The Moderna (mRNA-
1273) vaccine showed similar
results in their phase Ill study
(n=30,351) with 94.1% efficacy in
preventing COVID-19 (95% Cl,
89.3 to 96.8%; P<0.001) with two
0.5 mL doses at weeks 0 and 4.1
Both vaccines are well-tolerated
with injection site reactions,
fatigue, and headache being the
most common adverse effects.

Two adenovirus vector vaccines

are available that both use
replication-deficient chimpanzee
adenoviral vector that encodes
for part of the SARS-CoV-2 spike
protein. The University of Oxford
and AstraZeneca developed a
two-shot vaccine (AZD1222). In
the pivotal clinical trial (h=23,848)
participants had a reported 70.4%
efficacy (95.8% Cl: 54.8-80.6;
66.9%; adjusted 95% Cl, 59.0 to
73.4)."" Johnson & Johnson also
developed a one-shot vaccine
based on similar technology.'
Due to concerns about vaccine-
induced immune thrombotic
thrombocytopenia (VITT),
adenovirus vector vaccines are not
being commonly administered in
Canada.™

It is unclear at this time if biologic
therapy should be interrupted

for COVID-19 vaccination.
Theoretically, since these

vaccines work partially through
T-cell immunity, there may be

a reduced immune response.

A study of inflammatory bowel
disease patients (n=48) in New
York examined vaccine antibody
response in patients receiving
either anti-TNF or IL-23 inhibitors™
and found that in those who
completed two-doses, all subjects
produced an immune response
above the level thought to confer
protection from COVID-19. A
subgroup analysis in patients who
received 2 vaccine doses revealed
no association between timing of
infusion and antibody response.

In contrast to biologics, there

is some data to suggest that
methotrexate may reduce

immune response to vaccination.
A cohort study in New York of
patients (n=51) who received the
Pfizer-BioNTech mRNA vaccine
examined the antibody response
of patients taking methotrexate for
immune-mediated inflammatory
diseases, including psoriasis.”™ The

-
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a priori hypothesis included the
assumption that antibody response
would be attenuated in patients
receiving a mRNA vaccine for
COVID-19 since similar effects had
been observed with the influenza
vaccine. The authors found that
there was a significantly lower
level of ‘adequate’ antibodly titres
in those taking methotrexate with
immune-mediated inflammatory
diseases vs those not taking
methotrexate with immune-
mediated inflammatory diseases
(92.3% vs 72.0%, p<0.001).

Vaccine Recommendations for
Patients on Oral or Biologic
Therapy:

The current guidelines from the
National Psoriasis Foundation
recommend that “patients who
are to receive an mRNA-based
COVID-19 vaccine continue their
biologic or oral therapies for
psoriasis and/or psoriatic arthritis
in most cases”.” The guidelines
note that although there may

be some reduced response to
influenza vaccination in patients
on methotrexate and/or anti-
TNF agents, there is no apparent
similar effect for anti-IL-12/23 or
IL-17 inhibitors. Because patients
on immunomodulatory therapy
were excluded from clinical trials
for COVID-19 vaccination, we have
minimal data at this time.

In contrast, the American

College of Rheumatology

(ACR) recommends holding
methotrexate for one week

after receiving mRNA-based
vaccines.” The ACR based their
recommendation on the same
data showing reduced antibody
response to influenza vaccination
and additional data suggesting no
major disease flares. In addition,
they recommend patients

taking biologic therapy continue
treatment as they normally would.

Direct Impact of COVID-19
Vaccination on Skin Disease in
Psoriasis:

COVID-19 has the potential to
flare skin disease. Anecdotal
reports from patients suggest that
there can be mild, transient flares
of pre-existing skin disease such
as psoriasis and atopic dermatitis.
A single case report of a patient

in his 40s with psoriasis who had

a severe flare of inflammatory
psoriasis, became febrile and
required admission to the
hospital, despite being on a TYK2
inhibitor, has been reported.” This
flare occurred a few days after

his second dose of the Pfizer-
BioNTech mRNA vaccine. Thus far,
such severe reactions appear rare.

Cutaneous Reactions to
COVID-19 Vaccination:

Although COVID-19 vaccination
is considered safe, there is a risk
of cutaneous adverse effects. A
large cohort study (n=414) in the
United States tracked reactions
to both the Pfizer-BioNTech and
Moderna mRNA vaccines and
found local reactions to be the
most frequent reported adverse
event.'® Drug eruptions, either
urticarial or morbilliform, were also
common and there were a number
of rare cutaneous reactions that
resembled those reported with
actual COVID-19 infection such
as chilblains and pityriasis rosea.
These were typically transient and
resolved on their own. Less than
half of patients who experienced
these reactions after their first
dose had a recurrence after their
second dose.

Conclusion:

COVID-19 is a potentially serious
and lethal infection that has
impacted physical and mental
health, and the global economy.

Patients with severe psoriasis
taking immunomodulatory
agents appear to have similar
outcomes as the general
population. Effective and safe
mRNA-based vaccines exist for
COVID-19. At this time, medical
organizations recommend these
vaccines for patients taking
either oral or biologic agents for
psoriasis without interruption of
treatment. The only exception

is methotrexate which some
suggest holding for one week.
Local reactions to the vaccine are
common and on occasion atypical
cutaneous eruptions may occur
which dermatologists should be
aware of in the event that they
arise.



References:

1. John Hopkins. Coronavirus Resource Centre.
July 15, 2021. Accessed July 15, 2021, from
https://coronavirus.jhu.edu/map.html

2. Leis M, Fleming P, Lynde CW. Impacts

of COVID-19 on Dermatologic Practice,
Disease Presentation, and Immunomodulator
Prescriptions. Journal of Cutaneous
Medicine and Surgery. 2021,25(1):106-108.
doi:10.1177/1203475420960437

3. Gulliver W. Long-term prognosis in patients
with psoriasis. Br J Dermatol 2008; 159(Suppl.
2):2-9.

4. Fu L, Wang B, Yuan T, et al. Clinical
characteristics of coronavirus disease 2019
(COVID-19) in China: A systematic review and
meta-analysis. J Infect. 2020;80(6):656-665. doi:
10.1016/}.jinf.2020.03.041

5. Yousaf A., Gayam S., Feldman S., Zinn Z,,
Kolodney M. Clinical outcomes of COVID-19 in
patients taking tumor necrosis factor inhibitors
or methotrexate: a multicenter research network
study. J Am Acad Dermatol. 2021; 84:70-75.

6. Gisondi P, Piaserico S, Naldi L, et al.
Incidence rates of hospitalization and death
from COVID-19 in patients with psoriasis
receiving biological treatment: A Northern
Italy experience. J Allergy Clin Immunol.
2021;147(2):558-560.e1. doi:10.1016/j.
jaci.2020.10.032

7. Gelfand JM, Armstrong AW, Bell S, Anesi
GL, Blauvelt A, Calabrese C, Dommasch ED,
Feldman SR, Gladman D, Kircik L, Lebwohl

M, Lo Re V 3rd, Martin G, Merola JF, Scher
JU, Schwartzman S, Treat JR, Van Voorhees
AS, Ellebrecht CT, Fenner J, Ocon A, Syed
MN, Weinstein EJ, Gondo G, Heydon S,
Koons S, Ritchlin CT. National Psoriasis
Foundation COVID-19 Task Force guidance
for management of psoriatic disease during
the pandemic: Version 2-Advances in psoriatic
disease management, COVID-19 vaccines, and
COVID-19 treatments. J Am Acad Dermatol.
2021 May;84(5):1254-1268. doi: 10.1016/].
jaad.2020.12.058. Epub 2021 Jan 7. PMID:
33422626; PMCID: PMC7788316.

8. Skowronski DM, De Serres G. Safety
and Efficacy of the BNT162b2 mRNA
Covid-19 Vaccine. N Engl J Med. 2021
Apr 22,384(16):1576-1577. doi: 10.1056/
NEJMc2036242. Epub 2021 Feb 17. PMID:
33596348.

9. Dagan N, Barda N, Kepten E, Miron O,
Perchik S, Katz MA, Hernédn MA, Lipsitch

M, Reis B, Balicer RD. BNT162b2 mRNA
Covid-19 Vaccine in a Nationwide Mass
Vaccination Setting. N Engl J Med. 2021
Apr 15;384(15):1412-1423. doi: 10.1056/
NEJMoa2101765. Epub 2021 Feb 24. PMID:
33626250; PMCID: PMC7944975.

10. Baden LR, El Sahly HM, Essink B, Kotloff

K, Frey S, Novak R, Diemert D, Spector SA,
Rouphael N, Creech CB, McGettigan J, Khetan
S, Segall N, Solis J, Brosz A, Fierro C, Schwartz
H, Neuzil K, Corey L, Gilbert P, Janes H,
Follmann D, Marovich M, Mascola J, Polakowski
L, Ledgerwood J, Graham BS, Bennett H, Pajon
R, Knightly C, Leav B, Deng W, Zhou H, Han

S, Ivarsson M, Miller J, Zaks T; COVE Study
Group. Efficacy and Safety of the mRNA-1273
SARS-CoV-2 Vaccine. N Engl J Med. 2021 Feb
4;384(5):403-416. doi: 10.1056/NEJM0a2035389.
Epub 2020 Dec 30. PMID: 33378609; PMCID:
PMC7787219.

11. Voysey M, Clemens SAC, Madhi SA, Weckx
LY, Folegatti PM, Aley PK, Angus B, Baillie

VL, Barnabas SL, Bhorat QE, Bibi S, Briner C,
Cicconi P. Collins AM, Colin-Jones R, Cutland
CL, Darton TC, Dheda K, Duncan CJA, Emary
KRW, Ewer KJ, Fairlie L, Faust SN, Feng S,
Ferreira DM, Finn A, Goodman AL, Green CM,
Green CA, Heath PT, Hill C, Hill H, Hirsch |,
Hodgson SHC, Izu A, Jackson S, Jenkin D, Joe
CCD, Kerridge S, Koen A, Kwatra G, Lazarus R,
Lawrie AM, Lelliott A, Libri V, Lillie PJ, Mallory
R, Mendes AVA, Milan EP, Minassian AM,
McGregor A, Morrison H, Mujadidi YF, Nana
A, O'Reilly PJ, Padayachee SD, Pittella A,
Plested E, Pollock KM, Ramasamy MN, Rhead
S, Schwarzbold AV, Singh N, Smith A, Song R,
Snape MD, Sprinz E, Sutherland RK, Tarrant

R, Thomson EC, Torok ME, Toshner M, Turner
DPJ, Vekemans J, Villafana TL, Watson MEE,
Williams CJ, Douglas AD, Hill AVS, Lambe T,
Gilbert SC, Pollard AJ; Oxford COVID Vaccine
Trial Group. Safety and efficacy of the ChAdOx1
nCoV-19 vaccine (AZD1222) against SARS-
CoV-2: an interim analysis of four randomised
controlled trials in Brazil, South Africa, and the
UK. Lancet. 2021 Jan 9;397(10269):99-111. doi:
10.1016/50140-6736(20)32661-1. Epub 2020 Dec
8. Erratum in: Lancet. 2021 Jan 9;397(10269):98.
PMID: 33306989; PMCID: PMC7723445.

12. Sadoff J, Gray G, Vandebosch A, Cardenas
V, Shukarev G, Grinsztejn B, Goepfert PA,
Truyers C, Fennema H, Spiessens B, Offergeld
K, Scheper G, Taylor KL, Robb ML, Treanor J,
Barouch DH, Stoddard J, Ryser MF, Marovich
MA, Neuzil KM, Corey L, Cauwenberghs N,
Tanner T, Hardt K, Ruiz-Guifiazd J, Le Gars

M, Schuitemaker H, Van Hoof J, Struyf F,
Douoguih M; ENSEMBLE Study Group. Safety
and Efficacy of Single-Dose Ad26.COV2.S
Vaccine against Covid-19. N Engl J Med.

2021 Jun 10;384(23):2187-2201. doi: 10.1056/
NEJMoa2101544. Epub 2021 Apr 21. PMID:
33882225; PMCID: PMC8220996.

13. An Advisory Committee Statement (ACS)
National Advisory Committee on Immunization
(NACI): Recommendations on the use of
COVID-19 Vaccines. July 2, 2021.

25

14. Wong SY, Dixon R, Martinez Pazos V,

Gnjatic S, Colombel JF, Cadwell K; ICARUS-

IBD Working Group. Serologic Response to
Messenger RNA Coronavirus Disease 2019
Vaccines in Inflammatory Bowel Disease Patients
Receiving Biologic Therapies. Gastroenterology.
2021 Apr 20:50016-5085(21)00648-X. doi:
10.1053/j.gastro.2021.04.025. Epub ahead of
print. PMID: 33887219; PMCID: PMC8055494.

15. Haberman RH, Herati R, Simon D, et

al Methotrexate hampers immunogenicity
to BNT162b2 mRNA COVID-19 vaccine in
immune-mediated inflammatory disease
Annals of the Rheumatic Diseases Published
Online First: 25 May 2021. doi: 10.1136/
annrheumdis-2021-220597

16. Curtis JR, Johnson SR, Anthony DD, et al.
American College of Rheumatology Guidance
for COVID-19 Vaccination in Patients With
Rheumatic and Musculoskeletal Diseases:
Version 1. Arthritis Rheumatol. 2021;73(7):1093-
1107. doi:10.1002/art.41734 021,84(5):1254-1268.
doi:10.1016/j.jaad.2020.12.058

17. Krajewski PK, Matusiak ¢, Szepietowski JC.
Psoriasis flare-up associated with second dose
of Pfizer-BioNTech BNT16B2b2 COVID-19
mRNA vaccine. J Eur Acad Dermatol Venereol.
2021 Jun 16. doi: 10.1111/jdv.17449. Epub ahead
of print. PMID: 34131967.

18. McMahon DE, Amerson E, Rosenbach M,
Lipoff JB, Moustafa D, Tyagi A, Desai SR, French
LE, Lim HW., Thiers BH, Hruza GJ, Blumenthal
KG, Fox LP Freeman EE. Cutaneous reactions
reported after Moderna and Pfizer COVID-19
vaccination: A registry-based study of 414 cases.
J Am Acad Dermatol. 2021 Jul;85(1):46-55. doi:
10.1016/j.jaad.2021.03.092. Epub 2021 Apr 7.
PMID: 33838206; PMCID: PMC8024548.



rvold
a N ——

'L

We focus on medical innovation.
So more people can
focus onliving.

At Novartis, we reimagine medicine so that improving and extending people’s
lives becomes areality. And while our ongoing commitment to the most advanced
science will deliver ten new product launches over the coming year, we don't
innovate for innovation’s sake. We innovate for people’s sake.

As we push the boundaries of science and broaden our understanding of diseases,
we are joining together in creating something truly incredible. People living longer
and more rewarding lives.

It's a goal we're sticking to.

), NOVARTIS



27

ABOUT THE
AUTHOR

Chloé E. Ward, MD, FRCPC

Dr. Chloé Ward holds dual certification as a Fellow of
the Royal College of Physicians of Canada (FRCPC) in
dermatology and a Diplomat of the American Board

of Dermatology (DABD). She completed both her
Medical Doctorate (MD) and a 5-year dermatology
residency at the University of Ottawa. She then

went on to complete a fellowship in cutaneous

laser surgery and cosmetic dermatology. Dr. Ward
currently practices as a dermatologist in Ottawa, where
she specializes in cutaneous laser surgery at Laserderm,
and holds an appointment with Bruyére Continuing Care
Medical Staff where she has privileges to work in the Care of
the Elderly, Dermatology Department. Dr. Ward is also a Fellow

in the American Academy of Dermatology and is a member of several

professional organizations — the Canadian Dermatology Association, the American Academy
of Dermatology, American Society for Laser Medicine and Surgery, the American Society for
Dermatologic Surgery, and the European Academy of Dermatology and Venereology.

RECONSTITUTING NEUROMODULATORS
IN CLINICAL PRACTICE

Neuromodulators have been used in clinical practice for decades, for both therapeutic and cosmetic
applications. They are neuromuscular blocking agents that inhibit acetylcholine (ACh) release. In dermatology,
they are typically used for temporary improvement in the appearance of dynamic, and to an extent, static
lines. Facial aging is a result of a host of both extrinsic and intrinsic factors, including ultraviolet radiation,
gravity, atrophy and remodeling of adipose, osseous, and cartilaginous structures, and changes in the muscle
activity of facial musculature.” Neuromodulators can be used to treat muscle hyperactivity, unwanted muscle
movement contributing to wrinkle formation, asymmetries, and can also be used to treat hyperhidrosis.

Botulinum neurotoxin (BoNT) works by binding cholinergic receptors selectively and irreversibly in the nerve
terminals, thereby blocking ACh release through enzymatic cleavage of the SNAP-25 protein.’ This prevents
muscular contraction of the treated muscles by blocking the nervous impulses that cause the depolarization of
the muscle membrane and sweat production by blocking ACh release in the autonomic cholinergic fibers from
sympathetic fibers of the sweat glands.” There are seven different serotypes, denominated A — G." Botulinum
neurotoxin-A (BoNT-A) and botulinum neurotoxin-B (BoNT-B) are approved for use in humans. Different
BoNT-A products are commercially available in Canada for cosmetic use.

Onabotulinumtoxin-A (ONA) (BOTOX COSMETIC®, Allergan Inc, Irvine, CA), branded as Botox®, was the first
neuromodulator approved for anti-aging. It was the only therapeutic agent of its kind available for many years.
It has become a leading cosmetic treatment for improving the appearance of unwanted wrinkles and other
manufacturers have since entered the market. Abobotulinumtoxin-A (ABO) (DYSPORT AESTHETIC™, Ipsen
Ltd, Maidenhead, UK), and incobotulinumtoxin-A (INCO) (XEOMIN COSMETIC™, Merz Pharmaceuticals,
Frankfurt, Germany) are two commonly used competitors, which have also had great success in clinical

practice for their cosmetic applications.
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Although they are all BONT-A
neuromuscular paralytic agents,
there are differences in the
manufacturing processes of
these commercially available
neuromodulators that give them
unique properties. Differences

in the purification methods, and
the added inactive ingredients,
can play a role in determining the
characteristics of each product,
such as the affinity for their target,
effects on muscle paralysis,
antigenicity, and the duration of
efficacy.

The dose of each BoNT-A product
is measured in units (U) of
biological activity. The biological
activity is determined in animals.
One unit is calculated as the
median lethal dose (LD50) of
reconstituted product in mice
injected intraperitoneally.? The
potency of each BoONT-A product is
different, thus the labelled units of
one product cannot be converted
directly into another and are

not interchangeable between
products.*>

The products are all packaged

in a lyophilized powdered state
and must be reconstituted before
use.>> INCO is a visible white
powder, whereas ONA and ABO
are more colourless. ONA should
be kept frozen (<5°C), ABO in the
fridge (2 — 8°C) and INCO can be
kept at room temperature (<25°C)
until reconstituted.*> The product
monographs of all three products
recommend reconstitution with
0.9% preservative-free sterile
saline (NaCl).** In clinical practice,
NaCl with preservatives is often
used off-label however, as
preservatives tend to significantly
decrease the pain, discomfort
and burning of the injections

for the patient. Studies have
demonstrated that preservatives
do not compromise the efficacy
of these agents and that they
increase the duration of the

storage period after reconstitution
and reduce the risk of bacterial
contamination.®

A 20-27 gauge beveled needle
can be used to draw up the NaCl
in a syringe for reconstitution
before injection.** The exposed
portion of the rubber stopper

on the vial should be cleaned

with alcohol before the needle

is inserted vertically into the

vial through the rubber stopper.
Once the needle of the syringe
containing the diluent is put into
the vial, it should pull the diluent
into the vial. The syringe is then
removed from the vial, and the
neuromodulator and NaCl is mixed
by carefully rotating the vial for
ONA and ABO, and by swirling
and inverting the vial to ensure all
of the white powder is dissolved
for INCO.3? If the diluent is not
easily pulled into the vial and the
seal is broken, the vial should

be discarded.®>* Neurotoxins

can be denatured with strong
agitation, foaming, or bubbling,
thus the NaCl diluent should be
introduced gently into the vial. The
reconstituted product should be a
clear, colourless solution, and free
of particulate matter. The date and
time can be recorded on the label,
or in practice, on the box.

Health Canada has approved
various reconstitutions for all
three products. ONA can be
reconstituted as per the approved
indication for wrinkles with

0.9% sterile non-preserved NaCl
1.3 - 4.0 milliliters (mL) per 100 U
vial, resulting in dilutions of
7.5-2.5U, per 0.1 mL (Table 1).
The product monograph
recommends dilutions between
4.0-7.0U per 0.1 mL, and the
package insert suggests using

2.5 mL to dilute a 100 U vial

for a resulting dose of 4 U per

0.1 mL.22® Generally, a lower
reconstitution volume with a
higher concentration is desired for

cosmetic injections. This allows
for more precision while injecting
the product, thereby lowering the
risk of diffusion and complications.
In practice, many clinicians use a
dilution of 10.0 U per 0.1 mL for
ONA, which corresponds to

1 U per 0.01 mL marking on

a syringe. This formula for
dilution is not specified in Health
Canada’s approved labelling

or in the package insert for

ONA but is specified for ONA
therapeutic which has many
different indications.” The on-label
recommended reconstitution for
ONA for axillary hyperhidrosis is
4.0 mL for a 100 U vial (Table 1).”
In practice, it is common to
dilute ONA with 5.0 mL NaCl for
hyperhidrosis, as more spread
and diffusion is desirable. For
INCO, the approved dilutions in
the product monograph result

in 10.0 - 2.5 U per 0.1 mL, with
dilutions of 1.0 — 4.0 mL NaCl for
a 100 U vial (Table 1). For ABO,
the recognized dilutions on the
product monograph result in
20U =10 U per 0.1 mL, with
dilutions of 1.5 mL - 3.0 mL NaCl
for a 300 U vial (Table 1).°

Although the units are not
equivalent between different
commercially available
neuromodulators, equivalence
ratios can be used to determine
comparable dosing and clinical
outcomes. Studies suggest that

1 U of ONA is equivalent to
2-2.5 U of ABO, based on
efficacy, intensity, safety, and
duration of the desired paralysis
or anhidrosis.®"® Another study
demonstrated that a dose
equivalence ratio of 2:1 U
(ABO:ONA) results in similar field
effects on muscle and sweat gland
activity, but at a higher dose
equivalence of 2.5:1 (ABO:ONA),
ABO affects a greater area and
horizontal diameter.”" This should
be taken into consideration

W



.

ONA (BOTOX COSMETIC®)™

ONA (BOTOX®)@

INCA (XEOMIN COSMETIC™)

ABO (DYSPORT AESTHETIC™)

Table 1. Health Canada approved reconstitution volumes with preservative free sterile saline.*>’
Notes: (1) For facial lines (2) For axillary hyperhidrosis.

prevent unwanted spread and
complications.

The same dose of ONA or INCO
will typically achieve comparable
results.’>' In practice, many
clinicians reconstitute a 300 U

vial of ABO with 1.0 mL, 1.1 mL

or 1.2 mL of bacteriostatic NaCl
for an approximate ratio of 1:3
(ONA:ABO), which is considered
comparable to 1 mL of diluent for
a 100 U vial of ONA or a 100 U vial
of INCO. These commonly used
off-label dilutions allow for the
same volumes of ABO and ONA to
be injected, to achieve the same
clinical results. The equivalence
ratios for ABO of 1:2, 1:2.5 or 1:3
(ONA:ABO) can be achieved with
the following volumes in

Table 2.1-2.3, respectively.

If reconstituted with preservative
free NaCl, the product should be
refrigerated between 2°C and
8°C.** The products should not
be frozen once reconstituted. The
product monographs recommend

using the products within 24 hours
of reconstitution. Studies suggest
that some of these products
(ONA and ABO) are still effective
and safe to use for 2 — 6 weeks,
however.’™"

Various syringes can be used

to administer the reconstituted
product intramuscularly for lines,
or intradermally for hyperhidrosis.’
For patient comfort and to
minimize complications, such

as bleeding, bruising, and
inadvertent placement of the
product, a short, small bore, sterile
needle is recommended. The
ONA monograph recommends a
1.0 mL tuberculin syringe, the ABO
monograph a 30-gauge needle,
and the INCO monograph a 13
mm long 30 — 33-gauge needle.®®
In clinical practice, a 0.3 mL, or 0.5
mL, BD Ultra-Fine Il syringe with a
short 30-gauge needle works well.
It is precise, and the small bore
minimizes patient discomfort.

There are several other subtleties
between ABO, INCO and ONA
that make each product unique.
Many factors are important to
consider when making the proper
selection for patients to meet their
needs.

The onset of action of ONA and
INCO starts within 1 week and can
take up to 2 weeks for full onset,
whereas the onset of action of
ABO is shorter. Muscle relaxation
for INCO can be observed
between 2 - 5 days, with a median
onset at 7 days, maximum effect at
2 weeks, and a duration of 9 - 16
weeks.* ONA reduces the severity
of facial lines for up to 120 days.?
The onset of ABO is the fastest,
with observable results as early as
24 hours, and a median time to
onset of three days.® This is a good
option for patients looking to
achieve results quickly. The effects
of ABO last up to 4 months.®> The
clinical effect of ABO is known

to locally migrate further than
ONA or INCO, which also needs

-



Diluent for 100 U of ONA
(BOTOX COSMETIC® or
BOTOX®)

(] ®

Diluent for 100 U of INCO
(XEOMIN COSMETIC™)
(mL)

Diluent for a 300 U
vial of ABO (DYSPORT
AESTHETIC™)
(] ®

Table 2.1. Regular dilutions of 0.8 mL, 1 mL, 2 mL and 2.5 mL for ONA and INCO to achieve the 1:2 U equivalent
dosing for ABO; courtesy of Dr Chloé E. Ward

Diluent for 100 U of ONA
(BOTOX COSMETIC® or
BOTOX®)

(] ®

Diluent for 100 U of INCO
(XEOMIN COSMETIC™)
(mL)

Diluent for a 300 U
vial of ABO (DYSPORT
AESTHETIC™)
(] ®

Table 2.2. Regular dilutions of 0.8 mL, 1 mL, 2 mL and 2.5 mL for ONA and INCO to achieve the 1:2.5 U equivalent
dosing for ABO; courtesy of Dr Chloé E. Ward

Diluent for 100 U of ONA
(BOTOX COSMETIC® or
BOTOX®)

(] ®

Diluent for 100 U of INCO
(XEOMIN COSMETIC™)
(mL)

Diluent for a 300 U
vial of ABO (DYSPORT
AESTHETIC™)
(] ®

Table 2.3. Regular dilutions of 0.8 mL, 1 mL, 2 mL and 2.5 mL for ONA and INCO to achieve the 1:3 U equivalent
dosing for ABO; courtesy of Dr Chloé E. Ward

to be considered in dosing. It

is a good option in anatomical
areas where several injections are
needed, but this migration must
be considered by clinicians in
anatomical areas where spread
needs to be minimized to prevent
complications. Anecdotally, it has
been described that effects of
INCO can wear off more quickly
in some patients, however, several
clinical studies comparing INCO
to ONA for axillary hyperhidrosis,
blepharospasm, cervical dystonia,

and facial rhytides, including a
split face study, did not reveal
any significant differences in

the duration of clinical efficacy.
Results will vary from patient to
patient and are dose dependent.
Injection volume, injection angle
and speed, needle size, muscle
mass and skin thickness are also
thought to have an effect on the
field of treatment.

ONA and ABO contain an
accessory protein to carry the
botulinum toxin, and it is thought

that antibody formation can
occur over time, diminishing

the efficacy with continued use.
INCO in comparison, is marketed
as a product that does not
contain additives or accessory
proteins, as the therapeutic
component of the toxin complex
is isolated from accessory
proteins, thereby reducing the
risk of immunogenicity or allergic
reaction to the accessory protein
that other products contain.
Although there are differences

-



Generic name

onabotulinumtoxinA

incobotulinumtoxinA

abobotulinumtoxinA

Brand name

BOTOX COSMETIC®/
BOTOX®

XEOMIN COSMETIC™

DYSPORT AESTHETIC™

Health Canada approved
dermatologic
Indications

* Hyperhidrosis of the
axilla in patients
> 18 years of age
* Upper facial rhytides,
including forehead,
lateral canthus, and
glabellar lines in adults

* Moderate-to-severe
horizontal forehead lines,
lateral canthal lines, and

glabellar lines in adults

* Moderate-to-severe
glabellar lines and/
or lateral canthal lines
(crow’s feet) in adults
< 65 years of age

Contraindications

® Hypersensitivity
¢ |nfection at the
proposed injection site(s)

* Hypersensitivity
e |nfection or
inflammation at the
proposed injection site(s)
® Generalized disorders
of muscle activity (e.g.
myasthenia gravis,
Lambert-Eaton syndrome)

® Hypersensitivity
* Infection at the
proposed injection sites
* Cow’s milk protein
allergy
* Generalized disorders
of muscle activity (e.g.
myasthenia gravis,
Lambert-Eaton syndrome
or amyotrophic lateral
sclerosis)

Purified neurotoxin
complex molecular weight

900 kD

150 kD

150 kD

Active substance

BoNT-A with complexing
proteins

BoNT-A free from
complexing proteins

BoNT-A with complexing
proteins

Number of units per vial

100

100

300

Suggested equivalent
dosing ratio for 1 U ONA

1U

1:1

1:2-1:3

Toxin protein load in dose
equivalence range

5ng/100 U

0.6 ng/100 U

2.7 ng/300 U

Frequency of dosing

Every 3 months

Every 3 months

Every 3 months

Storage before
reconstitution

-5°C

< 25°C

2-8°C

Storage once reconstituted
with NaCl (preservative-
free)

2-8°C

2-8°C

2-8°C

Shelf-life (unopened)

36 months

36 months

24 months

Shelf-life reconstituted

< 24 hours

< 24 hours

<24 hours

Excipients

Table 3. Comparison of commonly used commercial preparations of BONT-A in Canada’>’

‘Human albumin 0.5 mg
‘NaCl 0.9 mg

‘Human albumin 1 mg
-Sucrose 4.7 mg

Notes: Kilodaltons (kD), unit (U), nanogram (ng), milligram (mg), degrees Celsius (°C)

-Human albumin 0.125 mg

-Lactose 2.5 mg
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in the molecular weights of the
purified protein complexes,

the variance in size among the
products is now thought to be
inconsequential with respect to
clinical outcomes.” One study
demonstrated that dilution of

the concentrated ONA and ABO
complexes with normal saline,
results in dissociation or release
of 85% or more of the free 150
kDa neurotoxin, prior to treatment
injection.® If a patient stops
responding to ONA over time, the
patient can still be treated with
ABO or INCO, and vice versa.

In terms of cost, the dosing of
INCO is most similar to ONA, but
the cost is typically slightly lower.
ABO requires higher units of the
product to achieve the same
outcomes, however, the cost per
unit is lower than ONA.

In summary, ONA, ABO and
INCO are all considered safe and
effective cosmetic treatments for
wrinkles and facial asymmetries,
and, with good patient selection,
injector experience and expertise,
clinicians can be confident of
achieving excellent outcomes for
their patients. They all originate
from the same bacterium

source, clostridium botulinum
and are synthesized as BoNT-A
formulations. Their safety and
efficacy have been demonstrated
through clinical trials, regulatory
oversight and approval, and
extensive worldwide use. Although
there are subtle differences
between the commercially
available products, similar

results of temporarily paralyzing
targeted muscles to improve

the appearance of wrinkles and
asymmetries can be similarly
achieved with all three products.
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SKIN ON SOCIAL: THE INFLUENCE OF SOCIAL
MEDIA ON DERMATOLOGY

For medicine as a whole and especially for dermatology, few cultural shifts have had as monumental an effect
as the rise of social media. It is quickly becoming evident in our clinical practices that with unprecedented
access to reams of online information, clinicians are no longer the primary source of skin health information
for patients. With social media platforms like YouTube, Instagram, and TikTok, patients can peruse millions

of pieces of dermatology and skin-related content; overwhelmingly created by non-dermatologists, and

of varying quality and accuracy. In order to understand and engage our patients, we must be aware of the
information they consume and take part in the education process. It is now well-documented that social
media has a significant influence on our patients’ treatment decisions.’

With over three billion active social media users worldwide, the sheer number of online platforms allow for
unprecedented communication and spread of information.? With the general public increasingly turning to
social media for health information, many physicians are sharing information directly with the public, and
dermatologists are among the group of physicians with a growing social media presence. However, with much
of the skin-related content on social media created by non-dermatologists, it is important to consider why
and how this media is consumed by patients, particularly given the recent rise in dermatology interest and
content.

Patients do not always use social media as their primary source of health information in an attempt to
circumvent their physician as a credible source of information, but aim to use it as a complement to the
traditional physician-patient exchange of information. Their motivation is to use social media as an attempt to
fill the gap that they feel cannot be met by their healthcare professional. As physicians, we often summarize
and filter information for our patients, whereas the preference by patients is increasingly centered on being
informed about all options. These patients also believe that their doctor might not be aware of the latest
breakthroughs® and are thus moved to investigate themselves. More concerning is that one of the leading
reasons patients join online health communities is due to their physician’s inability to meet their emotional and

informational needs.* /



For these patients, online social
media communities are able to
provide a variety of support, along
with helping to bridge the gap
around medical information about
their condition and their everyday
lives. The most common type of
health-related social media use
by patients is social support, with
patients exchanging personal
experiences and information

to improve coping, esteem,
belonging and competence.®

While social networks can provide
patients with emotional support,
esteem support, information,

and network support’, it can

also allow for what is known as
“emotional expression”, which

is the unique opportunity that
social media allows, for patients to
express their emotions freely, and
without inhibitions or the concern
about the immediate feelings or
reactions of others, as one would
experience in a face-to-face
situation.®

A systematic review of the
impact of social media on
patients and their relationship
with their physician shows that
the most common consequence
of social media use for health
related reasons is patient
empowerment, represented by
enhanced subjective well-being,
psychological well-being, and
improved self-management and
control. However, this review
also noted worsening of patient
subjective well-being, a loss of
privacy and the risk of addiction
to social media, along with

the potential to be targeted

for advertising as some of the
downsides.”

Increased social media use
by patients may also lead to
an interesting effect on the
patient-physician relationship.
Health-related social media

use by patients leads to more
equal communication between
the patient and the healthcare
professional, as well as more
harmonious relationships between
physicians and patients. However,
it has also been shown to increase
switching of healthcare providers
and, in some instances, suboptimal
interaction between the patient
and their physician.’

Armed with information they

have learned from social media
sites, patients feel more confident
about their treatment options

and feel they can more easily
communicate with their physicians.
However, a physician’s negative
reaction to what a patient learned
from social media leaves the
patient feeling disempowered

and lowers their subjective well-
being.* Specifically, negative
reactions like discounting the
accuracy of the online information,
discouraging their online research,
or suggesting the doctor should
be the patient's primary source of
information, made patients seek a
second opinion or be less likely to
share what they had learned with
their physicians. These reactions
however do not ultimately change
a patient’s online behaviour.*

Social media use can also

be risky for both patient and
doctor. Physicians cannot control
the quality or accuracy of the
information that patients are
exposed to, but as physicians

we have some responsibility for
the decisions taken by patients
under our care.® Therefore, to the
extent possible, it is important for
us to have an awareness of the
social media content our patients
consume.

Instagram, one of the most
popular image-sharing platforms
for both patients and
dermatologists alike has

1.074 billion active users on a
monthly basis.’® With 67% of
users falling within the 18-34 age
range, there is an almost equal
distribution between males and
females.” Top hashtags (words

or phrases used to group or
promote subjects) among this
group of users in descending
order are "acne, “"Botox,” “laser,”,
and “filler”, with procedural or
cosmetic dermatology-related
hashtags being used over 50%
more frequently than those of
medical dermatology (Table 1).2
Of the medical dermatology
hashtags, “acne” was used most
frequently, followed by “eczema”
and “alopecia”.’

On Instagram in particular, some
of our own have ‘gone viral’, with
dermatologists like Dr. Sandra Lee,
aka Dr. Pimple Popper, propelled
to superstardom; bringing

with them positive visibility to
dermatology, and accessible
satisfying medical education to
patients around the world. At the
time of publication, Dr. Lee has
4.4 million followers for whom she
posts a breadth of both medical
and cosmetic dermatology
content. A study looking at the
top 10 dermatology influencers
on Instagram showed that
educational posts had the greatest
presence, making up about 50%
of sampled content, followed by
30% being comprised of personal
posts and 10% each being
comprised of accomplishments
and advertisements. YouTube
dermatology posts on the

other hand were almost entirely
educational in nature (90%).

Of the social media platforms,
Instagram users have the highest
user engagement as well as

the highest median subscriber
count.” In addition, it appears
that educational content is exactly
what social media followers
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Most Common Dermatologic Diagnosis Most Common Dermatologic Procedures
1,852,029 1,847,19

Atopic Dermatitis

5,132 73332

ActinicKeraoss | 504 |

Molluscum Contagiousum

Total Medical
Dermatology-Related

3,722,970

Board Certified Dermatologist 716
166,150

Dermatology 415,858

504
259

Radiofrequency
Ultherapy

Total Procedural

37,393
36,481

5,893,190

Dermatology-Related

Total Hashtags Queried 10,197,884

Table 1. Top Hashtags related to medical and procedural dermatology on Instagram; adapted from Park et al.

crave, as educational posts by
dermatologists had the highest
median engagement.

Medical organizations have

also started to see the value of
social media, with the American
Academy of Dermatology, the
Journal of the American Academy
of Dermatology and the Canadian
Dermatology Association all
maintaining a social media
presence. It seems, however,
some techniques may be a little
dated. A recent look at skin
cancer prevention messaging

via Facebook found that most
messages from professional
dermatology organizations were
didactic in nature and focused on
a strategy of fear appeal, which
has been proven ineffective in
gaining social media influence.'

This ‘influence’, in terms of
popularity and transmissibility on
social media, is key for effective

transmission of health information.

The dissemination of accurate
and high-quality information by
a board-certified dermatologist
is pivotal to public skin health

education, as well as dispelling
false and potentially harmful
misinformation. Unfortunately,
dermatologists only make up

a fraction of those providing
dermatology information on
social media platforms, with
board-certified dermatologists
comprising only 4% of all
Instagram accounts with popular
dermatology content.'® Even
more concerning is that 93% of
all Instagram influencers featured
self-promotional posts or directly
promoted brands, products, or



services'®, raising significant
conflicts of interest of which
patients may not be aware.

Further concerns lurk across the
other social media landscapes.
With acne affecting an estimated
80% of young Canadians aged
12-24, this social-media savvy
generation is a ravenous consumer
of acne health information via
social media, with YouTube as
their platform of choice.' A study
looking at acne videos on YouTube
showed that in comparison to
healthcare-sourced videos, non-
health care sources were less
accurate, and of lower quality,

but had a higher mean number of
views. They were more engaging
than health care sources, despite
the fact that videos by universities
and professional organizations
were most accurate and had

the highest quality and viewer
experience.’

With misinformation rampant,
significant time and resources
are required of dermatologists
to dispel the inaccuracies
patients learn from social media.
A recently-published survey of
patients at a U.S. medical clinic
showed that of 130 respondents,
45% consulted social media for

acne treatment, interestingly with
higher rates (51%) in adults than

in adolescents (41%). As expected
YouTube and Instagram were the
most commonly used platforms,
and women were 75% more

likely to seek out acne treatment
advice on social media. The
advice provided to them online,
unfortunately, did not hit the mark,
with only 7% reporting significant
improvement in their acne from
social media acne treatment
advice. Concerningly, most of the
advice encouraged users to try
over-the-counter products (81%)
and/or dietary modification (40%).
Of the study subjects, 17% started
an oral supplement on the advice
of a social media personality. Only
31% of those following social
media advice made changes which
were consistent with the AAD
clinical guidelines.™

TikTok, the world'’s fastest
growing social media platform
(Table 2)' where users share
short-form videos, is no better.
In Pediatric Dermatology, Zheng
et al reviewed the top 100 acne
videos on TikTok using DISCERN,
a validated instrument for the
evaluation of consumer health
information. The overall content
quality rating of the videos

indicated “information with
serious-to-potentially-important
shortcomings”.”™ With this in mind,
it is alarming to note that by the
completion of their study, videos
on TikTok with “#acne” were
viewed 1.8 billion times.

With potentially dangerous
misinformation flooding social
media, how do dermatologists
ensure that patients are exposed
to up-to-date, valid, and accurate
information from ethical sources?
We know that patients use social
media to make decisions regarding
treatment’ so it is important that
the medical information provided
on social media comes from
reliable sources.

Dermatologists are uniquely
positioned to provide patients
with the valid and accurate
information they seek, and
evidence is mounting for social
media as a burgeoning vehicle
for public health education and
awareness. As an example, a 2016
study identified an important
opportunity to deliver skin cancer
prevention information via social
media given the high correlation
between young adult females who
use Instagram and/or Twitter with
indoor tanning behaviors.’
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Table 2. Number of views for top dermatologic diagnosis on Tiktok in September 2020 and in February 2021.
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Large research gaps still remain

in this domain, however,
information is quickly emerging
which will allow us to advance

the strategic use of social media
to inform patients. In order to
share information with the public,
effective dissemination, specifically
message transmission in the

form of “shares” and “retweets”
is key. Including media formats
such as videos and photos

has been shown to be one of

the most effective methods

of retransmission, with videos
retransmitted 63% more often, and
photos 27% more often. Including
a hashtag increased shares by
12%, and actionable information
is also known to be shared at a
higher rate.’” Some engagement
features, such as the inclusion

of URLs, have been shown to
decrease message transmission.
Regardless, from a public
education perspective, URLs are

a powerful tool and the use of
hyperlink integration in posts can
direct users to other reliable online
resources for additional health
information.

In summary, social media provides
us with the unique opportunity to
engage with our patients and the
wider community and affords us
the opportunity to disseminate
accurate, quality and informative
medical information to patients. As
medicine evolves, the physician’s
duty to engage and inform
patients must move beyond the
clinic space, and into the digital
space of social media where
patients are seeking reassurance
and information.
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