Pigmentation disorders
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Carotenemia
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Melanocytes
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The anatomical relationship between keratinocytes and melanocytes is
known as “the epidermal melanin unit”.
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Melanocytes
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Neural crest

Neural crest cells are a temporary group of
cells unique to vertebrates that arise from
the embryonic ectoderm cell layer, and in
turn give rise to a diverse cell lineage—
including melanocytes, craniofacial cartilage
and bone, smooth muscle, peripheral and
enteric neurons and glia.
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The melanosome
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* -tyrosinase,
- Tyrosinase-related protein 1 (Tyrp1),
 -and Tyrosinase-related protein 2 (Tyrp2/Dct).
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Factors that regulate skin pigmentation
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melanogenesis
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Fitzpatrick skin phototype

* The classification known as the Fitzpatrick skin type (or phototype)
depends on the amount of melanin pigment in the skin. This is
determined by constitutional color (white, brown or black skin) and
the result of exposure to ultraviolet radiation (tanning).

* Pale or white skin burns easily and tans slowly and poorly: it needs
more protection against sun exposure. Darker skin burns less and tans

more easily. It is also more prone to develop post inflammatory
pigmentation after injury (brown marks).



Fitzpatrick skin phototype

Skin type Typical Features Tanning ability I

Pale white skin, blue/green eyes, blond/red hair Always burns, does not tan
1 Fair skin, blue eyes Burns easily, tans poorly
1] Darker white skin Tans after initial burn
\Y Light brown skin Burns minimally, tans easily
Vv Brown skin Rarely burns, tans darkly easily

VI Dark brown or black skin Never burns, always tans darkly






The six Fitzpatrick skin types

Type1 Type2 Typed Typed Typed Typeb
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* Wood lamp examination is a diagnostic test in which the skin or hair is
examined while exposed to the black light emitted by Wood lamp. Black
light is invisible to the naked eye because it is in the ultraV|oIet spectrum,
with wavelength just shorter than the colour violet. The lamp glows violet
in a dark environment, because it also emits some light in the violet part of

the electromagnetic spectrum
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Generalised hyperpigmentation

melanocyte stimulating Ose 33b) 0= aaile | )L paxall gaill Lo jd o
Saany @lld g dy g g Anse Aal) AL L W Lie g ¢ )yl 4 hormone (MSH)
L
e a5 juaill (S5 Addison disease sl s13 (ia e (e %0 e -
il Giga (a5 clpaille Al il Jaial) (3hbia

Ghliall 8 4aia gl aualll ¢ 55 haemochromatosis s e (e %3+ dic o
slicall aa jaall (ghliadl ¢ doalal) clbdall canliaal)

diffuse melanosis cutis. W @l QYL o ye dic laa ) jali e



Addison disease

* Addison disease is a hormonal disorder resulting from a severe or total
deficiency of the hormones made in the adrenal cortex.

* The adrenal cortex is the outer portion of the adrenal gland, of which there
are two, located above each kidney.

* Two important hormones made by the adrenal cortex are cortisol and
aldosterone. They are both essential for the normal functioning of the
body. In particular, aldosterone regulates salt and water levels which affect
blood volume and blood pressure.

* Near total or total destruction of the adrenal glands results in neither of
these hormones being produced and a condition called primary adrenal
ilng,uﬁ;iciency or Addison disease (first described by Dr Thomas Addison in

55).



causes of Addison disease

* There are several causes of Addison disease:

* Tuberculosis was the leading cause of Addison
disease up until the middle of the 20th
century, when antibiotics were introduced
that successfully treated TB.

* Nowadays, the major cause is an auto-
immune disorder in which the body's immune
system makes antibodies which attack the
cells of the adrenal cortex and slowly destroys
them. This can take months to years.

e Other less common causes include other
chronic infections, cancer that has spread to
the adrenals, CMV virus, and surgical removal
of the adrenal glands.




JFK is one of the best-known Addison's
disease sufferers




Haemochromatosis

 Haemochromatosis is a genetic disorder that causes the body to absorb excessive amounts of iron
from the diet. Excess iron is normally metabolised and excreted from the body but in
haemochromatosis, excess iron is deﬁosited in organs, mainly the liver, but also the pancreas,
heart, endocrine glands and joints. The liver becomes enlarged and damaged and other organs
and joints may also be damaged.

* Increased pigmentation is seen in more than 90% of patients

» Skin pigmentation is often one of the first signs of the disease and may precede other signs by
many years

* Hyperpigmentation is most evident on sun-exposed skin, particularly on the face

* The colour of skin can be slate grey or brownish bronze

* Ichthyosis-like changes (scaling)

e Skin thinning

* Partial loss of body hair, pubic region most affected

» Koilonychia (thinned spoon-shaped nail), usually of the thumb and index and middle fingers



Primary Haemochromatosis

Also known as hereditary haemochromatosis (HH),
an autosomal recessive condition.

In the majority of cases, this is due to a mutation in the HFE
gene. [The remainder of these notes will focus on HH.]

Secondary Haemochromatosis

Due to acquired causes of iron overload:

Iron-loading anaemia's with transfusions e.g. thalassaemia
major, sideroblastic anaemia.

Excessive dietary ingestion.

Chronic liver disease e.g. alcoholic liver disease, hepatitis B
and C viruses.
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Classification of albinism
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* It is a myth that people with albinism are mentally impaired or intellectually-challenged.
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Vitiligo
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-diabetes,
- thyroid disease (in 20% of patients over 20 years with Vitiligo),
- pernicious anemia (B12 deficiency),
-Addison disease (adrenal gland disease),
-systemic lupus erythematosus,

- rheumatoid arthritis
- psoriasis, and alopecia areata (round patches of hair loss).



What causes vitiligo?
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* Current investigations are evaluating the pattern of cytokines
(messenger proteins) and the role of the hair follicle in
repigmentation.

A vitiligo-like leukoderma may occur in patients with metastatic
melanoma. It can also be induced by certain drugs, such as immune
checkpoint inhibitors (pembrolizumab, nivolumab) and BRAF
inhibitors (vemurafenib, dabrafenib) used to treat metastatic
melanoma.



What are the clinical features of vitiligo?
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leukotrichia” or ‘poliosis




Koebner phenomenon vitiligo

Depigmentation of grafts in the
recipient area of stable vitiligo
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vitiligo repigmentation

dermatologia.net



How is vitiligo diagnosed?
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* Blood tests to assess other potential autoimmune diseases or
polyglandular syndromes may be arranged, such as thyroid function, B12
levels and autoantibody screen.

* Clinical photographs are useful to document the extent of vitiligo for
monitoring. Serial digital images may be arranged on follow-up. The extent
of vitiligo may be scored according to the body surface area affected by
depigmentation.



vitiligo Wood lamp examination




How is vitiligo treated?
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* Make-up, dyes and stains
* Waterproof products
* Dihydroxyacetone-containing products "tan without sun”

* Micropigmentation or tattooing for stable vitiligo



Cosmetic camouflage




Sun protection

* stay indoors when sunlight is at its peak, cover up with sun protective
clothing and apply SPF 50+ sunscreen to exposed skin.

* White skin can only burn on exposure to ultraviolet radiation (UVR); it
cannot tan

e Sunburn may cause vitiligo to spread
* Tanning of normal skin makes vitiligo patches appear more obvious



Topical treatments

* Topical treatments for vitiligo include:

* Corticosteroid creams. These can be used for vitiligo on trunk and
limbs for up to 3 months. Potent steroids should be avoided on thin-
skinned areas of face (especially eyelids), neck, armpits and groin.

 Calcineurin inhibitors (pimecrolimus cream and tacrolimus ointment.
These can be used for vitiligo affecting eyelids, face, neck, armpits
and groin.



Phototherapy

Phototherapy refers to treatment with ultraviolet (UV) radiation. Options include:
Whole-body or localized broadband or narrowband (311 nm) UVB
Excimer laser UVB (308 nm) for small areas of vitiligo
Oral, topical, or bathwater photochemotherapy (PUVA)
Phototherapy probably works in vitiligo by 2 mechanismes.
- Immune suppression—preventing destruction of the melanocytes
-Stimulation of cytokines (growth factors)

Treatment is usually given twice weekly for a trial period of 3—4 months. If
repigmentation is observed, treatment is continued until repigmentation is
complete or for a maximum of 1-2 years.

Phototherapy is unsuitable for very fair skinned people.

Treatment times are generall¥ brief. The aim is to cause the treated skin to
appear very slightly pink the following day.

It is important to avoid burning (red, blistered, peeling, itchy or painful skin), as
this could cause the vitiligo to get worse.



Systemic therapy

Systemic treatments for vitiligo include:

* Mini-pulses of oral steroids for 3 to 6 months
e Subcutaneous afamelanotide

* It is anticipated that monoclonal antibody biologic agents
will be developed to treat vitiligo.



Surgical treatment of stable vitiligo

Surgical treatment for stable and segmental vitiligo requires removal of the
top layer of vitiligo skin (by shaving, dermabrasion, sandpapering or laser)
and replacement with pigmented skin removed from another site.

* Techniques include:

* Non-cultured melanocyte-keratinocyte cell suspension transplantation.
* Punch grafting

* Blister grafts, formed by suction or cryotherapy

* Split skin grafting

e Cultured autografts of melanocytes grown in tissue culture



Depigmentation therapy

* Depigmentation therapy, using monobenzyl ether of hydroquinone,
may be considered in severely affected, dark skinned individuals.

* Cyotherapy and laser treatment (eg 755 nm Q-switched alexandrite or
694 nm Q-switched ruby) have also been used successfully to
depigment small areas of vitiligo.



Dep|gmentat|on therapy

Vitiligo Spots, Skin disorder
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Psychosocial effects

* Psychosocial effects of vitiligo

e Vitiligo results in reduced quality of life and psychological difficulties
in many patients, especially in adolescents and in females. The
psychosocial effects of vitiligo tend to be more severe in some
countries, cultures and religions than in others. Family support,
counselling and cognitive behavioral treatment can be of benefit.



e Lianl) A0l
Pityriasis alba
A VY ee o cpedld) 5 JalaY) die Jild gals Gl jlaial o
o2 g% jll-defined 2sasll Aacal gy A s dails dueled clalal dga g el @

3 g2t Laay 0 ‘_;d\ s hypopigmented c.\..a.d\ Al c_q.\ leals & il Laay cnlay!
(sxual) alall o6l

* The term is derived from the words pityriasis (scaly) and alba (white).









Hyperpigmentation disorder
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Treatment options
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hydroguinone

e Despite controversies regarding hydroquinone-induced ochronosis,
hydroquinone remains the most effective topically applied bleaching
agent approved by the FDA.

 Depigmentation becomes evident only after five to seven weeks of
therapy and should be continued for a minimum of three months,

and often for up to one year.
* Irritation is the most common complication.



Ochronosis

* Ochronosis is the bluish black
discoloration of certain tissues,
such as the ear cartilage and the
ocular tissue, seen with
alkaptonuria, a metabolic disorder.
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e Additionally, ochronosis can
occasionally occur from exposure

: to various substances such as

&1 phenol, trinitrophenol, resorcinol,

mercury, picric acid, benzene,

hydroquinone, and antimalarials.
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Tretinoin

* Tretinoin promotes the rapid loss of pigment through
epidermopoiesis and increased epidermal turnover.

* However, clinically significant lightening only becomes apparent after
24 weeks and has common side effects like burning, dryness, scaling
and erythema.

* Sunscreen is advised during treatment.

* Topical steroids in combination with other therapies has a synergistic
effect and helps to reduce irritation from tretinoin.

* Topical hydroquinone 2-4% in combination with tretinoin 0.05 to 0.1%
has been an established treatment protocol.



Topical azelaic acid 15-20%

* Topical azelaic acid 15-20% can be as effective, and one study
indicated it was more successful than monotheraphy with
hydroquinone but without the same irritation to the skin.

* Inhabitation of tyrosinase is key and topical azelaic acid has no
depigmentation effect on normally pigmented skin because it
selectively affects abnormal melanocytes.
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Kojic acid

 Kojic acid alone or in combination with glycolic acid or hydroquinone
has also shown good results.

e Kojic acid, used in concentrations of 1-4%, is a potent antioxidant
that also inhibits the production of free tyrosinase thereby inhibiting

melanogenesis.

* Glycolic acid is an alpha hydroxy acid that has skin lightening
properties when used in a 5 to 10% concentration. It directly reduces
melanin formation by tyrosinase inhibition but should be used
cautiously because of the risk of inducing hyperpigmentation from
excessive skin irritation.



Other new and experimental agents

* Mequinol, N-acetyl-4-cysteaminylphenol, and arbutin are other
hydoquinone deriviatives that have also been used successfully in the
treatment of hyperpigmented disorders.

* Other new and experimental agents including ascorbic acid,
niacinamide, liquorice derivatives, and flavonoids have been used to
affect melanin pigmentation.



Chemical peeling

* Trichloroacetic acid, Jessner’s solution, alpha-hydroxy acid
preparations, kojic acid alone or in combination also show good
results by reducing hyperpigmentation and recurrences. Peels are
best used in conjunction with a topical pigment suppressing
preparation.



Laser and IPL treatments

* Laser treatments and intense pulse light (IPL) therapy are other modalities that are used
to help improve hyperpigmentation with varying success.

* Treatment with high energy pigment specific lasers, ablative laser resurfacing and
fractional lasers can result in high rates of post inflammatory hyper and
hypopigmentation with significant rebound melasma.

* Q-switched lasers can target melanosomes without damaging surrounding tissue
structures. Its high pressure acoustic wave leads to melanocyte death but has a high
incidence of hyperpigmentation, hypopigmentation and rebound melasma.

* |PL has also been used to treat melasma; however it is not possible to target dermal
melanosomes with IPL. Consequently, IPL will produce transient improvement in
epidermal pigmentation but not dermal pigmentation and may induce post inflammatory
hyperpigmention.

» Similarly, ablative resurfacing lasers and fractional resurfacinilasers showed early
promise in treating melasma but long-term follow-ulo studies have suggested that there
Is a high incidence of rebound melasma and post inflammatory hyperpigmentation.



Conclusion
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