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Learning objectives

1 To understand clinical aspects and basic pathogenesis of acne vulgaris

2 To learn basic concepts of

3 To understand clinical aspects and basic pathogenesis of
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Acne vulgaris

« A chronic inflammatory skin disease of pilosebaceous units

« Commonly affecting approximately 10% of the population worldwide

« Approximately 85% occurs in teenagers (but can persist into adulthood)

* No racial and sexual predilection (often more severe in males, reflecting androgen levels)

« Has important impacts on emotional functioning, social functioning, relationships, leisure
activities, dally activities, sleep, school, and work

« Associated with increased risks of stigmatization, bullying, depression, anxiety, poor self-
esteem, and suicidal ideation

« Mainly presents with open or closed comedones, papules, pustules, or nodules on the
face or trunk, and may result in pain, erythema, hyperpigmentation, or scars



Acne vulgaris

Etiologies and factors: genetics, environmental variables (temperature, pollution,
humidity, sun exposure, mineral oils / halogenated hydrocarbons), nutrition,

hormonal state, stress, smoking, comedogenic medicines (such as androgens, halogens,
corticosteroids), bacteria, and cosmetics

Influencing factors: increased androgenic state (PCOS, tumors of adrenal gland or
ovary), skin irritation (detergent, soap, skin picking), family history, stress, diets

Inflammation
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Fig. 1. Schematic illustration of healthy/normal skin tissue vs acne inflamed skin tissue, various factors (environmental, bacterial, diet, stress, smoking and relevant
hormonal imbalance among others) contributing to the formation and development of acne.



Acne vulgaris
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Four major mechanisms contributing to acnhe pathogenesis



Acne vulgaris

1. Increase in sebum production
« Androgen hormones (specifically testosterone) and Insulin growth hormone (IGH-1),
Increase sebum synthesis and secretion.
« Clearly correlated with severity and frequency of acne lesions

2. Abnormal follicular hyperkeratinization of the pilosebaceous units
« Keratinocytes proliferate and are not shed into the lumen, leading to the accumulation
of irregular desquamated corneocytes in the pilosebaceous follicles coupled with
lipids (plugging follicular infundibulum).
« Formation of microcomedone (acne precursor)



Acne vulgaris

3. Microbial colonization with Cutibacterium acnes

o Cutibacterium acnes (C.acnes),

formerly known as FPropionibacterium acnes,

an anaerobic, lipophilic, gram-positive pathogen that prefers to colonize in sebaceous
follicles because they produce large amounts of sebum and provide excellent anaerobic

habitat for bacterial growth
* Plays a substantial part in patho

ohysiology of inflammatory acnes

« Secretes lipase enzyme that metabolizes triglycerides of sebum into glycerol and

pro-inflammatory fatty acids, w
inflammation on the skin

nich can lead to the formation of comedones and



Acne vulgaris

4. Complex inflammatory mechanisms

 When immune system (both innate and acquired) detects C.acnes, the inflammatory
process begins.

« (.acneshas a strong inflammatory eftect which may produce chemotactic factors
for neutrophils recruitment (also lymphocytes and macrophages).

« (Cause follicular damage, rupture, and release of germs, fatty acids, and lipids into
the dermis - producing inflammatory lesions such as papules, nodules, pustules,
and cysts)

« Neutrophils produce reactive oxygen species (ROS), which damage follicular
epithelium and contribute to acne inflammation.
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Acne vulgaris

Two types of skin lesions:
1. Non-inflammatory lesions

« Microcomedones : acne precursors)

« Open (black-nheaded) comedones : small follicular papules containing central
black keratin plug (oxidized lipids and melanin)

« Closed (white-headed) comedones : follicular papules without visible central
plug (keratin plug trapped beneath epidermal surface, potential lesions of
follicle rupture and inflammation)

2. Inflammatory lesions

« Papules : tender to touch

« Pustules : containing pus, with white/yellow tip

 Nodules : deep collections

« Cysts : largest lesions

11
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Fig. 2. Schematic illustration of major distinguishing of the two types of lesions (non-inflammatory, inflammatory) and their pathogenies.



Compact stratum
corneum and thick
granular layer in the
infra-infundibulum
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D. INVASION OF FOLLICLE BY NEUTROPHILS
FIGURE 28-41. Acne vulgaris. The pathogenesis of follicular distention, rupture and inflammation is depicted. Acne is a disease of the follicular
canal of a sebaceous follicle. A compact stratum corneum and a thickened granular layer in the infrainfundibulum are the beginning of the formation
of a comedone. Microcomedones (A) and closed (B) and open (C) comedones form. Excessive sebum secretion occurs, and the bacterium Propioni-

bacterium acnes proliferates. The organism produces chemotactic factors, leading to neutrophil migration into the intact comedone. Neutrophilic
enzymes are released, and the comedone ruptures, inducing a cycle of chemotaxis and intense neutrophilic inflammation (D, E). (continued)
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E. INFLAMMATION AND RUPTURE OF SEBACEOUS FOLLICLE
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Early comedo

* Hyperkeratosis and T cormeocyte
cohesiveness in the upper
sebaceous follicle, which lead
to microcomedo formation

* Androgen stimulation of sebum

production

Later comedo Inflammatory papule/pustule | Nodule/cyst
» Accumulation of shed keratin and sebum * Propionibacterium acnes e Marked inflammation
 Formation of whorled lamellar concretions proliferation, which (primarily T cells)
* Comedo may be closed (no obvious follicular opening) | upregulates innate immune | * May lead to scarring
or open (dilated follicular opening; keratin plug responses (e.g. via TLRsS)
darkens due to oxidized lipids & melanin) * Mild inflammation
(primarily neutrophils), o Comeocyte
which increases upon
rupture of the comedo wall ¢ Sebum
« Sebaceous lobule regression = F acnes

Stages and different types of acne lesion
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Closed comedones Closed and open comedones

Papules and pustules Nodulocystic acnhes




Acne vulgaris

10



Other presentations of acne

* Acne vulgaris is the most prevalent form of acne (99% of all acne cases)

« Acne is also classified into several forms (resembling acne vulgaris histologically,
but different in clinical situation, severity, and accompanying symptoms):

Acne conglobate

Acne rosacea

Acne fulminans

Acne cosmetica

Acne excoriée (picker’'s acne)

Acne medicamentosa (e.g. anabolic steroids, corticosteroids, isoniazid, lithium,

and phenytoin)

O O O O O O

17



Other presentations of acne

Acne excoriée Acne conglobata
« Mild comedones that compulsively « Severe form of nodulocystic
are chronically picked, scratched, inflammatory acnes,
and squeezed « Tender, disfiguring, interconnecting
» Leading to scarring sinuses, draining tracts, deep

burrowing, and scarring
 Back, chest, face
* Young male predominance

Acne fulminans
Acnes eruption of large and multiple
inflammatory nodules with ulceration,
00zing, and crusting
Pre-existing acnes triggered by isotretinoin
Cause systemic symptoms
Male predominance

18



Complications of acne

« |Leading to scarring (atrophic, hypertrophic, keloidal) and dyspigmentation of the affected
skin (post-inflammatory hyperpigmentation or erythema), and necessitating prolonged
and persistent therapy

* Acne vulgaris typically causes discomfort, emotional suffering, deformity, and possibly
permanent scars. In addition to this, patients may have feelings of anxiety and
embarrassment, both of which contribute to mentally depressed state.

PIH Atrophic acne scar Keloidal scar

19



Polycystic ovarian  Unknown Oily
Puberty syndrome triggers cosmetics

High androgen levels (in
some, not all, patients)

Hair follicle epithelial
'1' cells 1) become hyper-
Causes sebaceous glands keratinized, and 2) are

to enlarge and produce not shed properly,
more sebum (“skin oil”) blocking follicle outlet

\/

Affects only “Pilosebaceous

hair follicles”

l Initially, the sebum/debris obstruction is

Genetics (minor
contribution)

Pilosebaceous hair follicles concentrated
on face, chest, back, buttocks

Acne vulgaris

Author:

Yan Yu

Reviewers:

Danny Guo

Jennifer Au

Jason Baserman

Laurie Parsons*

* MD at time of publication

> Typically only see acne on the

face, chest, back, or buttocks

> Microcomedones (the primary

microscopic and is not clinically visible

Comedogenesis:

Sebum and cellular
debris (i.e. keratin)
build up inside follicle!
FFAs worsen

inflammation, '\ l
and the

inflammatory P. acnes, a normally

edema T benign skin bug,
follicle infects the sebum-
obstruction filled follicle,
hydrolyzes sebum
K into free fatty acids
(FFAs)
Key Reference:

Krowchuk, D. P. (2000) Treating acne: a
practical guide. Adolescent Medicine. 84:4

Over time, accumulated white-yellow
sebum/debris dilates the follicle

Follicles that have a widely dilated
orifice exposes its contents to the air

P. acnes produces chemo-attractants that
attract neutrophils to the follicle, creating “pus”

P. acnes stimulates monocytes and neutrophils to elicit
local inflammation (vasodilation, 1" blood-flow, and fluid
leakage into tissue around hair follicle)

Fun fact: Acne is the most
common skin condition
treated by physicians!

Sebum and keratin is oxidized by
atmospheric O,, turns “black”

lesion in acne vulgaris)

Closed comedones (White-heads: small white
papules without surrounding erythema)

__, Oven comedones
(Black-heads)

Erythematous papule, nodule,
or cyst (with severe inflammation)

— Papules/nodules/cysts become pustules

v

No, don’t squeeze. Squeezing introduces new
bacteria (P. acnes, S. aureus, etc) =2 worsens
local inflammation & skin edema = further
damages skin, causing fibrosis over time.

¢

Acne scars
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Acne vulgaris: Complications

1 %
Acne vulgaris True Scars

~

|

Cutaneous inflammation caused

by acne lesions

v

Prostaglandins (PGE2),

leukotrienes (LTC4, LTD4), and
thromboxane A2 are released in

response to inflammation

4/1\.

Dermal :
- _ Epidermal
Dln amdrfwatlor?- inflammation:
ue to disruption melanin

of basal cell layer,
melanin released
and trapped by

: melanin to
macrophages in keratinocytes
the dermis.

~

Pigmented
macules or
patches appear
where acne was
present

\

Post-inflammatory
Hyperpigmentation

(PIH). More
common in

Fitzpatrick Skin
Types llI-VI

production and
transfer of

Microvascular
dilatation and

Mpresence of
erythrocytes

Erythematous

macules appear
where acne was

present

!

Post-
inflammatory
Erythema (PIE).
More common in
Fitzpatrick Skin
Types I-llI

g
Atrophic Acne Scars

v

Collagen degradation and
disordered deposition during

healing

4/1\>

Formation of
round-

rectangular
depressions with

defined edges

1

Box Car Scar

Formation of V-
shaped tracts

with sharp
margins

Ice Pick Scar

Formation of a
shallow edged

depression layer
anchored to

dermal layer and
subcutis

\

Rolling Scar

|

True scars with
textural change,

very slow
autoresolution
over time

The pigmentary changes
No textural and true scar formation
change, slow

autoresolution
over time

more psychologically
distressing than the
original acne lesions

resulting from acne may be

\

Authors: Stephen Williams
Reviewers: Mehul Gupta, Lauren Lee,
Yan Yu¥*, Laurie Parsons*

* MD at time of publication

Elevated Acne Scars

\

1 collagen exceeds collagen
degradation

— o
<& —
Healing processes Healing processes
favoring favoring
deposition of deposition of Type
Type 1 & Type 3 4 collagen

collagen
' !

Growth remains
beyond the within the margins
borders of of acne lesion

original acne
lesion 1
‘ Hypertrophic Scar
Keloid Formation Formation

Proliferation

|

True scars with
textural change,

do not resolve
over time

v

Psychosocial
Concerns

—

(Depression, Anxiety,
Social Isolation)



ACNE VULGARIS
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with greos ododl (e.g.cosmelics and lotions), tight
clothing o swealing can olso produce acne. Acne
occurs whan hoir follicles become dw
skin colls ond sobum, oil From the skin 3
bladcheads or whiteheads, form when sebum
?oniolly or ;:uom tely clogs the hair follicle,

ropped within pore, acmes, Propionibocien
bacteria that normolly occur in hoir follicles, con bocterio feed mhzd
irritate the epithelivm ond coute an inflommatory coll dobris withia how follicles.
imesune response. Iaflomed comodones form pimples,
including papules ond pustules.

Sebum Witkin the folicle, sebececws glonds axcrete sebem, on oy, woxy

s.t—‘—-— Puinle

Hoir
HEALTHY HAIR FOLLICLE

whatonce, mho-lokln'obbmoeo,mproolwpca«:h‘ln
ogoint foreign whitoaces, The size and excretion of 1eboceous glonds
oro controlled by heemones colled eadicgem.

BLACKHEADS

y Elevoted hormones couse excesnive sabem production,
% which covies o bulldup of cell debris ond sebum colfed o
\ comedone, Blockheoads are open comedones which portiolly
) block hoir follicles. At the skin surfoce, the pigment melonin
> is oxpored 10 the oir, which couses axidotion ond the
\ chorocteritic dork oppecronce of o blockheod,

WHITEHEADS

formi 0 whitoheod. In closed
oxit the haie folliclo of oll,

Sebom plug

COMEDONES
————— Blockheods

INFLAMMATION
Vhen the ocre lesion becomes
a&»~¢u«uv»uh¢u.au

ond other lymphocytes
Fapene ore recruied 10 the how folicle.

PIMPLES

anmdh:qum«hwnb Y %&o"‘i‘\
wevere ocne lesicns con covie warring NN ;
due 10 either excenive or inadequote ‘ 5:4,'/” ) ”“
<ollogen deposicn. There are four v G "’,\" v
main bypes of ocne scons, Loser, g » -
rodicfrequency, o Witrosound L

Hrechmoonts <con minimize the O,
oppearonce of wors.

fooo-mhnglnqoom morboticn of
sox. Consumption of clote, greasy of
spicy foods olso do not couse ocne.,
However, Mommﬂz:::uy
cenmption, highglycemic

some drugs (corticostensods, lhium,
phemicin eic.) 10 ocne formaton.

N i the comedone occurs deeper in the follicle,
thowbmpbg«tnpb‘dydomthmmd

comedones, <ol

dobris, tobum and P. ocnes boctena connet

PIMPLES

Tropped P. ocnes boctenia irritate the epithelium, stimuloting
the roleose of inflommatory sigach. Pepeles, isflomed ocne
losions, ore roited red bumps that fool worm ond poinkil.
Aslhompmm may foem i pus
contonnng dood whe ohdboa«-o!lmd
rupture the wolls of the folicle.

PIMPLE DRAINAGE
Wbﬂﬂboobnu»don'olhoﬁm.ﬁ\osh’nb
s may breck theough to droin
p of the putvle
focilictes the Becling of the letice,

w—— Droining pos

Ruptwred follicle

TREATMENT

E«\xoﬁp«ondo which mﬂ
boctena, ond rotinoids,

controcoptives ¢on be used to
lowee onds lovels, which
decreates produchen

22



Grading of acne severity

Grade 0
Grade 1

Grade 2
Grade 3

Grade 4

NA

Comedonal acne

Mild to moderate papulopustular acne

Severe papulopustular acne, moderate
nodular acne

Severe nodular acne, conglobate acne

(
A

%

ear; residual hyperpigmentation and erythema may be present

most clear; a few scattered comedones and a few scattered

papules

Mild; easily recognizable; less than half the face is involved; some
comedones and some papules and pustules may be visible

Moderate; more than half the face is involved; many comedones,
papules and pustules are visible and one nodule may be present

Severe: the entire face is involved, covered with comedones,
papules, and pustules; a few nodules and cysts are observed

EDF: European Dermatology Forum; IGA: Investigator Global Assessment
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Management of acne

Topical therapies (mainstay of treatment)
« Topical retinoids : comedolytic and anti-inflammatory, improve dyspigmentation
« Benzoyl peroxide : anti-microbial and mildly comedolytic
« Topical antibiotics : anti-microbial and anti-inflammatory
» Fixed-dose topical combinations: BP + retinoids +/- antibiotics
« Clascoterone™ : a topical antiandrogen directly binding androgen receptor and inhibits
androgen-mediated lipid and inflammatory cytokine synthesis from sebocyte
« Salicylic acid : comedolytic
« Azelaic acid : comedolytic, anti-bacterial, anti-inflammatory

Systemic antibiotics
* Doxycycline
 Minocycline
« Sarecycline
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Management of acne

Hormonal agents:
« Combined oral contraceptives
« Spironolactone
* Intralesional corticosteroid

Oral isotretinoin: reduces size and secretion of sebaceous glands, decreases surface and

ductal level of sebum-dependent C.acnes indirectly, inhibits comedogenesis by normalizing
keratinocyte keratinization, and anti-inflammation

Physical modalities:
« Acne lesion extraction
« Chemical peels (glycolic acid, trichloroacetic acid, mandelic acid, etc.)
« Laser and light-based devices
« Microneedle radiofrequency devices
« Photodynamic therapy

25



NICE Acne Guideline — What’s the latest for

First line treatment

options

Fixed combination of
topical adapalene with
topical benzoyl peroxide

]
|

once daily in

Acne severity

Any severity

Dermatologists?

€

Advantages

Topical

Does not contain
antibiotics

i

Disadvantages

Can cause skin
irritation,
photosensitivity,
and bleaching of
hair and fabrics

with

the evening 1 caution
Fixed combination of " <, Tobical e Can cause skin '
topical tretinoin with Any severity Opics irritation and x ! x
topical clindamycin once Gally photosensitivity !
the evening |
. R ; Fot e (Can cause skin ’
Fixed combination of Mild to » Topical irritation, !
topical benzoyl peroxide Moderate photosensitivity, J " ~/

with topical clindamycin

once daily in
the evening

and bleaching of
hair and fabrics

|
with caution

Fixed combination of topical
adapalene with topical
benzoyl peroxide,

plus either oral lymecycline
or oral doxycycline#

R

once daily in
the evening

¢

once daily

Moderate to
Severe

Topical azelaic acid

plus either oral lymecycline
or oral doxycycline#

#if contraindicated or not tolerated
consider trimethoprim or an oral
macrolide

B2

twice daily

&

once daily

Moderate to
Severe

QOral component
may be effective
in treating
affected areas
that are difficult
to reach with
topical treatment
(such as the
back)

Treatment with

adequate courses
of standard
therapy with
systemic
antibiotics and
topical therapy is

a MHRA
requirement for
subsequent oral
isotretinoin

Topical benzoyl peroxide*

*consider if above treatment
options are contraindicated

or person wishes to avoid topical
retinoid or an antibiotic

NICE Acne Guideline 2021

R

once daily in
the evening

Any severity

Topical

Does not contain
topical retinoid
or antibiotic

Topical adapalene

and topical
benzoyl peroxide
can cause skin
irritation,
photosensitivity,
and bleaching
(topical benzoyl
peroxide) of hair
and fabrics

Oral antibiotics
may cause
systemic side
effects and
antimicrobial
resistance

Oral tetracyclines

can cause
Rhotosonsmvu
0

t for use under

the age of 12

Can cause skin
irritation,
photosensitivity,
and bleaching of
hair and fabrics

X X

X

V'V

with caution

Referral to specialist care

Urgently refer people with acne fulminans on the same day to the
on-call hospital dermatology team, to be assessed within 24 hours.

Refer people to a consultant dermatologist-led team if any of the
following apply:

» diagnostic uncertainty
e acneconglobata
e nodulo-cystic acne

Consider referring people to a consultant dermatologist-led team if
they have:

« mild to moderate acne that has not responded to 2 completed
courses of treatment

e moderate to severe acne which has not responded to previous
treatment which contains an oral antibiotic

e acne with scarring

« acne with persistent pigmentary changes

e acne of any severity, or acne-related scarring, causing or
ggntrci’buting to persistent psychological distress or a mental health

isorder

Consider referral to mental health services if a person with acne
experiences significant psychological distress or a mental health
disorder, including those with a current or past history of:

» suicidal ideation or self-harm
e asevere depressive or anxiety disorder
o body dysmorphic disorder

Consider condition-specific management or referral to a specialist (for
example a reproductive endocrinologist], if a medical disorder or
medication [including self-administered anabolic steroids) is likely to
be contributing to a person’s acne.

Take into account that the risk of scarring increases with the severity
and duration of acne.
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Managing Acne

._ w 1
['; ; 3

SEVERE

JE/ 0

MILD MODERATE

Comedonal Papular/pustular | Papular/pustular Moderately Severe - Severe

Topsces Retmoud. Tl Fixed Combination or Fixed Combination Fixed Combination + Oral Antibiotic
Fixed combination Preferred

BPO or Preferred

with retinoid > c IE b < AL
X .. L. Topical Retinoid or Or + Oral Isotretinoin
BPO or Azelaic Acid p Hormonal therapy Or + Oral Hormonal Therapy

Salicylic Acid Azelaic Acid |, d/or Oral Antibiotic*

If patient responds, treat until clear or almost clear

Maintenance Therapy: Topical Retinoid or Retinoid/BPO Combination

Particularlyif the trunk & irvolved

Managing Very Severe Acne

JAAD 2018

Males Females
Oral Isotretinoin + anti-androgenic hormonal therapy
Oral Isotretinoin or
or Fixed Combination + Oral Antibiotics

Fixed Combination + Oral Antibiotics {consider high dose) and/or

oral anti-androgenic hormonal therapy

If patient responds, treat until clear or almost clear

Maintenance Therapy: Topical Retinoid or Retinoid/BPO Combination

If Response is Poor

v Check non-drug related reasons (seborrhea, stress and diet, Malassezia furfur, G- bacteria,

comedogenic skin care products, endocrine profile) and exclude hidradenitis suppurativa/acne
inversa

v Check drug-related reasons (type/dose antibiotic, microbial resistance, spot treatment,

consider adding prednisone, for females check use of anti-androgenic agents)

v Consider intralesional injections of steroids or mechanical removal of macrocomedones
v Probe patient's adherence (application technique, missed doses, tolerability)
v Ask aboul adverse evenls

Baseline Evaluation

Key:

Abbreviations: BP: Benzoyl peroxide

JAAD 2024

Management of Acne Vulgaris

Adults, adolescents, and preadolescents (> 9 years) with acne vulgaris

SEVERITY ASSESSMENT: Rotfifie

+ Acne objective severity should be assessed consistently, using the Physician

Global Assessment (PGA) or other scales and endocrine

* Assess satisfaction with appearance, extent of scar / dark marks, treatment testing are not
satisfaction, long-term acne control, and impact on quality of life. indicated

microbiological

Moderate
to severe
. 4

TOPICAL TREATMENTS SYSTEMIC ANTIBIOTICS

Multimodal therapy combining multiple mechanisms of Limit systemic antibiotic use when possible to reduce the
action is recommended development of antibiotic resistance and other

antibiotic-associated complications.
Use concomitant BP and other topical treatment

Topical retinoids

Doxycycline

Topical antibiotics
= Monotherapy is not recommended

Topical antibiotic & BP

Topical retinoid & BP

HORMONAL AGENTS

— g

Topical retinoid

& antibiotic
» Concomitant use of BP can prevent the
development of antibiotic resistance.

Multimodal Topical Therapy

Fixed-dose combinations

* Potassium monitoring is of low usefulness in patients
without risk factors for hyperkalemia (e.g., older age,
medical comorbidities, medications).

Intralesional corticosteroids

* Adjuvant treatment for larger acne papules or nodules
at risk of acne scarring or for rapid improvement in
inflammation and pain.

ISOTRETINOIN

.

PHYSICAL MODALITIES

Isotretinoin

Pneumatic broadband light

added to adapalene « Patients with psychosocial burden or scarring should

be considered candidates for isotretinoin.

* We recommend monitoring only LFT and lipids

* Population-based studies have not identified
increased risk of neuropsychiatric conditions or
inflammatory bowel disease with isotretinoin.

« For persons of pregnancy potential, pregnancy
prevention is mandatory.

Strong recommendation in favor of the intervention
Conditional recommendation in favor of the intervention
Strong recommendation against the intervention
Conditional recommendation against the intervention

LFT: Liver function test
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Melanocytes

* Melanocytes locates in stratum basale (at dermo-epidermal junction)

« Each melanocyte is highly branched and functionally connected to underlying tibroblasts in
dermis and to approximately 36 keratinocytes through dendritic processes.

« This grouping (1 melanocyte per 36 keratinocytes) is called epidermal melanin unit.

Epidermal melanin unit

Dendrites

—~——mme | Stratum [
comeum

Melanin
granules

Skin structure Stratum

granulosum

Epidermis -

Melanosome

Nucleus

Stratum
spinosum

Vein

Rough
endoplasmic
reticulum

 Lymphocyte Golgi apparatus

T s Mitochondrion

basale

Hypodermis -

—» Basal
membrane

Langerhan's cell

| Fat
Nerve fiber



« Skin color is not affected by the differences in
melanocyte densities, which remain constant

INn every skin phototype.

Skin Type

Melanin Index
UV Sensitivity

Skin Canser Risk

TYPE | TYPE I TYPEII TYPEIV  TYPEV  TYPEVI

FITZPATRICK SCALE

SAAA

Type 1 Type 2 Type 3 Type 4 Type 5 Type 6

UV sensitive: UV resistant:
burns, never tans ® ® tans, rarely burns

mm——

A
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Light

Surface

Melanin synthesis occuring within
melanosomes and their transfer from
melanocytes to neighboring keratinocytes
determines skin pigmentation.

With time, the keratinocytes and
melanosomes migrate to the surface of the
skin and are shed with the desguamation
process.

Melanosomes are larger in high phototypes
than low phototypes and are packaged as a
single unit rather than in groups.

Since clustered melanosomes are degraded more etficiently, in high phototype skin,

a delay in melanosomes degradation inside the keratinocytes can contribute to the higher
level of skin pigmentation.

Upper
keratinocytes

Melanosomes

Basal
keratinocytes

Melanocytes
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 When exposed to UV radiation, melanin

IS redistributed near the nuclei of T e
keratinocytes, resulting in the creation of € €
supranuclear cap, functioning as a @
natural sunscreen, safeguarding DNA by :\ A
absorbing and dispersing UV radiation. S e

+ Melanin is synthesized as dark-colored 4| pacaa cveremn { L )
(brown-black) insoluble eumelanin, and I ¢
light-colored (red—yellow) pheomelanin .h”uﬂ < CYSTEING) 4

» The rate-limiting step of melanogenesis is ; DoRA Q —{ ‘
the oxidation of tyrosine by tyrosinase. g4 v //

| TYROSINASE o
/ ’ 7 h
// // %%&negrecursors
O OO Newly formedadducts

L-TYROSINE «{ O areremoved from
O O MELANOSOME

melanin synthesis flow



Melanocyte response to UV radiation

* Acute effect of UV on the skin is
induction of inflammation.

« Skin exposed to UV is associated with .
an increased number of active
melanocytes.

* Therefore, resulting in increased Pigm
melanocyte tyrosinase activity,
elongation and branching of
melanocyte dendrites, and increased
number and size of melanosomes

Melani

L



Melanocyte response to UV radiation

Ve
a
AvA
Vesicular transport

UV exposure / DNA damage of melanosomal proteins TYR o

Melanosome transfer
/— A
PMEL PMEL o

DCT

TYR

TYRP1

a-MSH TYRP1 Melanosome

‘ formation / maturation

TP53RE

MITF-M Pigment

genes
Keratinocyte o — &J' }in ﬂ')f

E-box

The cAMP/CREB
signaling pathway

CRE

Master regulation

Melanocyte of pigment genes
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Congenital:
1. Circumscribed:
* Piebaldism
* Nevus depigmentosus
2. Generalized:
« Albinism
* Phenylketonuria
 Homocystinuria

Nutrition:
« Kwashiokor
« Selenium deficiency

Endocrine:

Hypothyroidism
Thyroid diseases

Secondary to physical trauma:

Burn

Trauma
Post-dermabrasion
Post-laser

Secondary to chemical exposure
(occupational or therapeutic):

Monobenzyl ether of hydroquinone
Phenol
Steroid / azelaic acid / retinoids
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Genetic:

* Freckles
* Lentigo
« Peutz-deghers syndrome

« (Café-au-lait spots
« Xeroderma pigmentosa

Endocrine:
 Addison’s disease
« (Cushing syndrome
 Pregnancy
* Renal tailure

Metabolic:

« Biliary cirrhosis
* Hemochromatosis

« Porphyria

Nutrition:
 Malabsorption
« Pellagra

Drugs:
* Minocycline
* Arsenic
 Psoralens
« Busulfan
« Contraceptives

Post-inflammatory:
« Lichen planus / eczema
« Secondary syphilis
« Systemic sclerosis
 Macular / lichen amyloidosis

Tumors:
 Melanoma
* Pigmented nevi
« Acanthosis nigricans
 Mastocytosis

Others:
e Melasma *
« Erythema ab igne

VO



A common acquired hyperpigmentary disorder with multiple etiologies that has a
significant impact on quality of life

* Mostly starts between ages of 20 and 40 years with female predominance
« QOccurs in all population groups (higher prevalence among high phototypes)

Epidermis O g
O Melanin
Traaa? Traaa? Traaa?
Melanocyte Melanocyte
Dermis

Normal skin Melasma skin
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Although the pathogenesis remains unclear,
several etiologic factors have been identified
including:

Exposure to ultraviolet (UV) radiation
and visible light

Hormonal factors

—amilial predisposition

Pregnancy

-xogenous hormone use (OCs)
Cosmetics and photosensitizing drugs

Procedures and inflammatory processes

of the skin

f Genetics and racial factors
« T Predisposition in Fitzpatrick
skin types Ill and IV
« Familiality in certain

racial groups

Visible
light

Ultraviolet
radiation

Sun exposure
« T Melanocyte proliferation
- T Melanogenesis

« T Dermal inflammation

« T Fibroblast activation

- T Stem cell factor

- T Prostaglandin synthesis

« T Inducible nitric oxide
synthesis

Epidermal hypermelanoses
+ Melanocytosis
+ Dermal melanophages

Hormonal factors
* Onset and/or worsening
during pregnancy
« T Levels of sex
hormones — controversial
* Hormone receptors — ?
Dysregulated responses
* Oral contraceptive
pills — T risk of melasma

n

Vascular factors

« T Number and size of blood vessels
in lesional skin

« T Expression of VEGF, b-FGF,
IL-8 in lesional skin

T Release of mediators — arachidonic

& acid derivatives and plasminogen
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Characterized by irregular light-to-dark brown confluent or speckled hyperpigmented
macules involving sun-exposed skin (marked predilection for face) with bilateral and
symmetrical disposition, and irregular borders

The areas usually involved in are malar, forehead, upper lips, and chin.

Most common clinical patterns are centrofacial and malar, but mandibular involvement
may also be seen.
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« Melasma may be defined as either epidermal, dermal, or mixed depending on
Wood’s lamp examination.

* Although Wood'’s lamp examination remains
useful to determine whether most of the
pigmentation is in the epidermis (and thus
should better respond to topical depigmenting
agents) or in the dermis.

Prognosis:
« Pigmentation usually fades after parturition,
but may persist for months or years.
« After discontinuing oral contraceptives,
it takes long time to fade.
« After pregnancy, it may never tade completely.
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Despite the fact that melasma is characterized by epidermal hyperpigmentation, the
histopathological changes involve both the epidermis and dermis.

Increased melanin pigments in all epidermal layers, and some degree of epidermal

thinning
Other dermal pathologic changes*®
In lesional melasma:

Pendulous melanocytes

disruption

Basement membrane

O

O O O O O O

Basement memlbrane disruption
Pendulous melanocytes
Melanophages

Histamine

v— Solar elastosis

\
et l’— Fibroblasts

Stem cell factor
Melanophage

Mast cells

Stem cell factor
Solar elastosis
Neovascularization

Mast cells

Neovascularization
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Cells

Definition

Role of Each Cell Involved in Dermal Pathologic Process

Pendulous

melanocytes

- Melanocytes that protrude into the dermal layer and

related to the hyperactivity of melanocytes

- Loss of basement membrane and cadherin expression by chronic

UV exposure lead melanocytes to migrate deeper into the dermis

Melanophages

- Melanin-containing macrophages

- The phagocytized melanin in cytoplasmic granules within dermis

layer leading to persistent of pigmentation

- The granules contain of several cytokines such as tryptase

and histamine, which can be stimulated by the UV exposure

Fibroblasts - Dermal resident cells, which can produce collagen and - Upregulate the tropoelastin mRNA gene expression and elastin
other fibers production by chronic UV radiation
- Overexpress the cadherin || resulting in an increase of MMP- |
and MMP-2 expression and basement membrane disruption
- Increased expression of stem cell factor
Mast cells - Inflammatory cells that mediate inflammatory responses - Tryptase can activate the pro-collagenase enzymes leading to

collagen degradation and elastotic materials
- Produce VEGF leading to neovascularization

- Produce inflammatory mediators such as TNF-a, TGF-j, IL-8

Abbreviations: IL-8, interleukin-8; MMP, matrix metalloproteinase; mRNA, messenger ribonucleic acid; TGF-f, transforming growth factor-; TNF-0, tumor necrosis

factor-a; UV, ultraviolet; VEGF, vascular endothelial growth factor.

Phansuk K, Vachiramon V, Jurairattanaporn N, Chanprapaph K, Rattananukrom T. Dermal Pathology in Melasma: An Update Review. Clin Cosmet Investig Dermatol. 2022;15:11-19.
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Pendulous melanocytes
Basement membrane

disruption
« Basement membrane disruption
v— Solar elastosis
—~ « Pendulous melanocytes
N
Histamiing I « Melanophages

Melanophage

« Mast cells

Mast cells

o Stem cell factor
Neovascularization

e Solar elastosis

« Neovascularization



Found in 95.8% of melasma lesions

Chronic UV exposure results in the increase in MMP-2 and MMP-9 (also called gelatinase)
activities (especially in UV-induced photoaging) which could degrade type IV collagens
(components of epidermal basement membrane) and disrupt the basement membrane.

In the same way, MMP-1 also destroys type | collagen in the dermal layer.

Refers to melanocytes that protrude into the dermal layer is a sequence from basement
membrane disruption

Cadherin mediates the process of adhesion between keratinocytes and melanocytes
for intercellular signaling. Once melanocytes lose their cadherin expression (due to
chronic UV exposure), keratinocytes cannot control them.

Melanocytes can then migrate deeper into the dermis below, leading to constant
hyperpigmentation in melasma.
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Me
Me
Me

anin-containing macrophages found in the dermis of pigmented skin lesions
asma lesions contain increased free melanin and melanophages in dermis
anophages were more commonly associated with dermal or mixed types of melasma

than epidermal types.

Stem cell factor is a mitogenic growth factor for human melanocytes proliferation
(stimulating DNA synthesis of human melanocytes through tyrosine kinase ligand-
receptor-mediated signal transduction pathways), secreted by keratinocytes and
fibroblasts.

c-KIT receptor (tyrosine kinase receptor) is located on the melanocyte cell membrane and
essential In melanogenesis.

UV-

B light exposure can upregulate transcription and expression of stem cell factor and c-

KIT receptor.
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Stem cell factors secreted by fibroblasts could be a paracrine tactor that functions in
melanogenesis.

In melasma lesions, higher expression of stem cell factor and c-KIT receptor was more
often observed within the lesional sites than in the perilesional site.

Photodermal aging typically has been shown to involve dermal thinning due to a
decrease in fibroblast number, reduced collagen synthesis, and increased UV-induced
collagen degradation.

In response to these effects, the dermal elastin network is also destroyed. Consequently,
elastin synthesis decreases, and the elastic fibers will become increasingly degraded and
leaded to the deposition of elastotic materials in the dermis layer.
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Mast cells in the dermis play a role in both UV-induced photoaging and melanogenesis
through the mechanism of histamine and tryptase release.
Histamines are released after UV radiation exposure and bind with H2-receptors on

melanocytes, leading to stimulation of CAMP and subsequent protein kinase A activation,

iInducing melanogenesis.

Tryptase changes pro-collagenase enzyme (proMMP-3, proMMP-1) to the active form,
resulting in collagen fibers degradation and the skin will suffering a loss of elasticity,
In addition, mast cells can produce angiogenesis factors or cytokines (VEGF, FGF-2),
leading to neovascularization within melasma lesion.

Melasma lesions show increase in vascular density and size.

After UV radiation, keratinocytes are stimulated to upregulate VEGF through multiple
mechanisms, resulting in significantly promoted tyrosinase activity, melanocyte size,
and ultimately hyperpigmentation effects.
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The number of melanocytes in not increased, but they become enlarged and more
dendritic (hypermetabolic state).

Increased melanin deposition in both epidermis and dermis

Dermal pathologic changes: increased solar elastosis, mast cells, melanophages,
dermal vascular channels

Loosening of the basement membrane

Melanin deposition in the
epidermis and solar elastosis
in the dermis (arrow) (x100)

Pendulous melanocytes in the
basal layer of epidermis (arrow)
and increased dermal
melanophages (arrowhead) (x400)
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The use of sunscreen SPF > 30 with protection against visible light

is mandatory in the management of melasma.

/l
Eucerin *

ANTHELIOS
| S H

NOMILCSUNSIHE
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First-line treatment: Topical treatment (depigmenting agents)
« Hydroguinone (HQ)

« Kligman’s formula (combined HQ), tretinoin, and fluorinated

corticosteroid) MEherm- 8

» Others: Kojic acid, azelaic acid, ascorbic acid, arbutin,

thiamidol, cysteamine, tranexamic acid (or in combination) -

]ﬁ: D -~
: s i \——/
I':A;'”LW':{z:;::::'.::-:,L.u L %
Same e e |
L 1w et v 0% 7 |

|/
3% KLUGMAN'S Wi
FACE CREAM I8

Second-line treatment: Chemical peeling
« @Glycolic acid, trichloroacetic acid, Jessner’s solution

 Mesotherapy -
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Third-line treatment: Lasers and light therapies

1064-nm Q-switched neodymium-doped yttrium aluminium garnet laser (QS Nd:YAG)
(in toning mode)

Picosecond lasers

Pulsed dye laser (PDL)

ntense pulsed light (IPL)

-ractional 1550-nm non-ablative laser
Copper-bromide laser
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