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Abstract:

Alopecia areata (AA) can be defined as a common cause of non-scarring hair loss that may be in the form of
different patterns as patchy, confluent or diffuse patterns. AA mostly involves the scalp and also can affect
other parts of the skin as beard, mustache or any other hairy areas of the skin. AA is considered a therapeutic
challenge and cannot be treated easily due to different reasons as disease prognosis, non-predictable course and
variable efficacy of available lines of treatment. AA may have a serious psychological effect on many patients.
AA has no direct impact on general health that justifies the use of hazardous treatments particularly of unproven
efficacy. Fortunately many patients may experience regrowth of hair spontaneously without use of any
treatment. The psychological effects of alopecia that is mainly due to change in body image may have obvious
hazardous effects on the patient general health. AA is not easily treated, and unfortunately, no universal totally
accepted treatment exists for all cases. As regard a relationship between psychiatric comorbidities, stressful life
events, and AA was detected so, adjuvant psychotherapy and support groups should be considered beside the
different lines of AA treatment as topical, systemic, intra lesion and phototherapy modalities.
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Introduction:
Alopecia areata (AA) is classified among the
autoimmune diseases as the most common autoim-

suggested a slight increase in females, AA can
affect both sexes. ¥ As regard classification of AA

mune disorder. AA is ordered as second cause of
hair loss after androgenetic alopecia, that is
characterized by hair loss without any scalp scar i.e,
healthy scalp. @ As regard prevalence of AA, in
general population about 1-2% affected by AA.
However, according to a clinical trial studied (100
patients) in Sohag Governorate prevalence of AA
represented 26% between all cases of hair loss. )

In another clinical study conducted in Egypt, the
prevalence of AA was 3.1% between new derma-
tology outpatients. ® As regard relation between
AA and sex selection, although some reports
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depending on severity and the areas where hair loss
is observed, it is classified into three types: AA
localisata, total Alopecia and universal Alopecia. ©®
As regard age most cases of AA reported between
10 and 25 years [about 60%] but also AA appears in
children and young adults. © As regard course of
AA wide range of variability is a landmark. The
most classic and least resistant form is AA
localisata as it spontaneously within 1 year can be
resolved, with 40-70% of the patients experiencing
spontaneous regrowth without any treatment within
a few months.  Unlike AA localisata, complete
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spontaneous hair regrowth with total alopecia or
universal alopecia is only 10% or less. ® The least
forms of AA showing improvement include AT,
AU, or ophiasis pattern hair loss [poor prognostic
factor]. The previous forms of AA are considered as
strong predictors of a poor prongosis. ©
Unfortunately treatment of AA is challenging and
there is no consensus between authors that there is
specific and effective single line of treatment for
AA. (10

Local treatment modalities of AA:

After reviewing literatures as regard different lines
of local treatments of AA, we found many lines of
treatment with different values of efficacy and
safety as we will present in the following paragr-
aphs focusing on the new local lines that reported.

1-Topical corticosteroids:

Topical corticosteroids considered one of the oldest
lines of treatment of AA. They are widely used
depending on mechanism of actions as their potent
anti-inflammatory and immune suppressive effects
decreasing damage to hair follicles by aggressive
cytotoxic T lymphocytes. In the literatures many
conflicting results as efficacy are reported.

Many clinical trials assessed the efficacy and
safety of topical steroids in different types, doses
and forms showing different results as regard safety
and efficacy. 2% 13&14)

2-Topical immunotherapy:

Different guidelines reported that patients with
severe resistant AA can be treated with topical
immunotherapy. As regard the mechanism of action
of topical immunotherapy, although an immunom-
odulatory effect on per follicular infiltrate plays the
key role but is not completely understood. Topical
immunotherapy material attract the destructing
cytotoxic T lymphocytes away from the affected
hair follicles toward the locally applicated immune-
otherapy. Weekly application of a strong substance
like diphenyl cyclo propenone (DPCP) or squaric
acid dibutyl ester (SADBE) on the scalp to produce
minute inflamation that finally stimulates hair
follicle growth.

Chemically, as regard DPCP formation, bromin-
ation of dibenzylketone to form a precursor, (a,a-
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dibromodibenzylketone). Then the previous precu-
rsor is cyclized with a base to form DPCP. Some
reports reported about the mutagenicity of that
precursor (a,a-Dibromodibenzylketone), so there is
a fear of the possibility of its contamination in the
DPCP material .*® Many clinical trials assessed
topical immunotherapy as line of treatment. "
DPCP is not constant substance and cannot be
valid for long time after dissolving and the light
destruct DPCP. To avoid degradation of DPCP, the
use of dark bottles to protect DPCP from light is
recommended. After exposure to ultraviolet radi-
ation (UV) and heat, DPCP is destructed forming
diphenylacetylene and carbon monoxide (CO). As
its chemical property to absorb light and heat, ace-
tone is considered the standard solvent used to
dissolve DPCP powder protecting the DPCP fromd-
egradation®
In 1983, Happle reported about the method by
which we can use DPCP. After dissolution of DPCP
powder, Happle recommend to applicate DPCP
solution in a concentration 2% to a small area of the
skin mostly scalp with a size of application not
more than 4x4 cm on the scalp. The substance
washed out after 48 hours to induce sensitization.
Two weeks later, treatment can be started with
administration of DPCP to the affected areas. It is
recommended to start with a concentration that
induces a mild inflammation of the scalp. After 24
hours, washing out of the scalp is recommended.
Sun exposure is better to be avoided during the pre-
sence of the topical immunotherapy substance over
the skin. 9
If there was no response (hair regrowth) after six
months, the patient is considered as non-responder
to DPCP and the therapy must be discontinued.
Long time is required as 12-18 months of therapy
length before confirming the result of DPCP as
good response may occur very late after years.
Extension of treatment is useful as reported in the
literatures, about one third of patients show good
response after 6 months of treatment and can reach
about two thirds of patients after 32 months of
treatment. ®
As regard safety of topical immunotherapy gene-
rally and DPCP specifically, induction of a marked
inflammation characterized by vesicular lesions is
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the main adverse effect of this treatment and
sometimes large bullae may develop. If that adverse
effect occurred, the topical immunotherapy subst-
ance should be removed from the skin by washing
and treatment with a topical corticosteroid should
be started. Also, occipital and or cervical lymph-
adenopathy is considered a common adverse effect
of topical immunotherapy. Some authors reported
that vitiligo, urticarial & dyschromia are possible
side effects. Although there is no solid data about
use of DPCP during pregnancy and lactation, it is
better to avoid treatment with pregnancy and
lactation. ¢V

3-Topical minoxidil:

Minoxidil is usually used as adjuvant and not alone
as a line of treatment for AA. Minoxidil is consi-
dered as a vasodilator drug. It is used in the form of
oral tablet in treatment of hypertension. For its use
in treatment of hair loss, different forms of topical
minoxidil as solution, gel and foam are used to help
hair growth. As regard the mechanism of action of
minoxidil in hair regrowth, it stimulates hair regro-
wth throw man}/ different routes without affection
of hair cycle. ¢

Minoxidil increases blood supply surrounding the
hair follicles improving the nutritional environment
around them. Interactions between the bulb of the
hair follicle and the vascular bed below are resp-
onsible for conversion of hair follicles from an
inactive telogen stage to a growing anagen stage. ??
Many clinical trials assessed the efficacy and safety
of topical minoxidil in different doses and forms in
treatment of AA. (¢1422)

4-Anthraline:

Anthraline is considered as a method for topical
immunotherapy. Anthraline induces irritant local
dermatitis. Modulation of the expression of cyto-
kines represents the mechanism of action of anth-
ralin. The efficacy of topical anthralin in the treatm-
ent of AA either alone or in combination was found
in a few controlled trials. Erythema, oedema and
pain are common side effects of anthralin especially
in face or when exposed to the sun. ¥

5- Tacrolimus:

As regard mechanism of action tacrolimus is consi-
dered as calcineurin inhibitor that acts locally in the
21

skin throw inhibition of T-cell activation preventing
production of several cytokines as IL-2, IFN-
gamma and TNF-a. In animal studies tacrolimus
treated alopecia in mice. Although in patients with
severe cases of AA, conflicting results with topical
tacrolimus was reported. %

6- Topical retinoid:

Topical retinoids are not used alone but in
combination with other lines of treatment to treat
AA. The exact mechanism by which topical retinoid
improve AA is not well known. Many theories state
that inflammation produced by topical retinoid that
might increase the hair growth in AA. Also, another
theory that tretinoin may promote vascular
proliferation. Topical retinoid also may promote
and regulate cell E)roliferation and differentiation in
the epithelium.

All these mechanisms are important theories for
AA treatment but the exact mechanism by which
topical retinoid improve AA and induce hair regr-
owth is not completely understood. As regard
efficacy and safety of topical tretinoin, they were
assessed by many investigators either alone or in
comparative manner with other lines of treatment
showing different responses with different types of
AA with minimal side effects. ®

7-Topical prostaglandin analogue:

The ophthalmologists noticed that the use of anti-
glaucoma eye drops containing prostaglandins was
followed by increase in growth of eyelashes as a
usual side effect. %

FDA approved administration of prostaglandins
topically in treatment of AA mainly bimatoprost.
Bimatoprost is a prostaglandin similar that caused
increase in growth of eyelashes when used by
ophthalmologists in treatment of glaucoma. It acts
throw the activation of the anagen (growing) stage
of hair follicles. Many trials assessed the
efficacy of prostaglandin analogues in treatment of
AA. (28&29)

8- Topical vitamin D analog:

The exact underlying mechanism of topical vit. D
analogues to treat AA is not well known. Many
author suppose vitamin D acts as supporting to the
HF by preventing the secretion of IFN-y;, atten-
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uation or prevention of the autoimmune effects that
cause AA. This occurs through regulation of many
cells as the auto reactive effector T cells and mast
cells preventing cytotoxic T lymphocytes from
damaging effects.

Also inhibition to JAK/STAT pathway is reported
as another theory for the mechanism of action. This
occurs through prevention of production of dama-
ging cytokines related to AA. As regard efficacy
and safety, many authors preferred use of topical
vit. D analogues in treatment of mild cases of AA
especially due to minimal side effects even though
fair response in hair regrowth. %

9-Intralesionalcorticosteroids:

Glucocorticoids are characterized by their immune-
suppressive effects. They are used in treatment of
many immunological disorders especially AA. Top-
ical administration of glucocorticoids is preferred
than systemic administration due to side effects
especially when used in high doses for long
duration. So, intra lesion corticosteroid injection is a
treatment of choice for all types of AA especially
AA localisata. ®V

Many types of glucocorticoids present in market,
the most suitable for intra lesion injection is
triamcinolone acetenoide. Triamcinolone acetonide
is recommended to be injected in diluted concen-
trations 1/8 — 1/4. These diluted concentration equal
to about 5-10 mg/ml. It is recommended to be
injected 0.1 mL of solution into multiple sites 0.5 —
1 cm apart into the deep dermis using a 30 gauge
needle. GV

As regard efficacy of intra lesion injections of
steroids in AA, excellent response of hair growth in
AA was reported. As regard side effects, minimal
side effects in comparison to systemic admin-
istration. But also no one can deny that multiple
injections in the skin in that manner that may reach
100 injections in extensive cases are so painful
makin? some patients refuse that method of treat-
ment. ©?

As regard its action, it is a strong inhibitor to infl-
ammation and immune suppressive drug. It is
considered a corner stone in treatment of AA. ©¢?

10-Intralesional methotrexate:
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That immune suppressive and anti-proliferative
drug used systemically either injections or by oral
route in treatment of many immune disorders and
tumors. Recently it was used by intra lesion
injection method for treatment of AA. As regards
efficacy intra lesion injection of methotrexate is
considered good treatment line.

As regard safety in comparison with systemic MTX
where hematologic and hepatic adverse events may
occur, they are less with intra lesion injection.
Moreover, there was no atrophy that may occur
with intra lesion corticosteroid. There are only local
adverse effects such as hyperpigmentation, erosions
and erythema .

11-Intralesional pentoxyphilin:

Pentoxiphylline is considered as phosphodiesterase
inhibitor that acts without selection. As regard its
mechanism of action pentoxifylline affects cyclic ad
enosine monophosphate (CAMP) and cyclic guan-
osine monophosphate (cGMP) causing large change
in the inflammatory process. With more details as
regard the modulation of inflammation, Pento-
xifylline acts through inhibition of release of many
Egll;lammatory cytokines (e.g., IL-1, IL-6, and IL-8).
It acts through inhibition of T lymphocytes
activation and adhesion of T lymphocytes throw
decrease in ICAM-1 on cell surfaces. That then
prevents toxicity to cells that occurred through NK
cells. It has been reported to be effective in
localized AA. More trials are needed either alone or

in combination with other lines of treatment of AA.
(34)

12- Platelet-rich plasma (PRP):

Platelets with high concentrations from certain
individual plasma are defined as Platelet-rich pla-
sma (PRP). PRP promotes the growth of tissues and
HFs as it is rich source for many growth factors and
cytokines. As regard mechanism of action, there is
no definite mechanism of action, but many theories
are supposed. ©®

PRP can activate extracellular signal-regulated
kinase (ERK) and Akt signaling pathways incre-
asing the growth of HF cells (DPCs). Also, it inte-
rferes with apoptosis. Also increasing the expre-
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ssion levels of B-catenin and FGF-7 has a role.
Also, PRP contribute to effectiveness for AA thro-
ugh inhibition of inflammation by decreasing MCP-
1 expression and increasing TGF-B expression. &
Many clinical trials assessed the use of PRP as a
line of treatment for AA. 638

13- Stem cells:

Recently many authors talk about use of stem cells
in treatment of AA. Stem cells are considered a part
of regenerative medicine that is a recent with good
results in treating many diseases as AA. As positive
outcomes, it is recommended to be used instead of
usual therapies. As its safety, stem cells considered
as promising line to treat AA needing further
clinical trials in the future. ¢

As regard mechanism of action, they act throw
paracrine and trophic effects as their secretions
especially growth factors as VEGF, insulin-like
growth factor (IGF), interleukin-6 (IL-6) and other
cytokines. That act through Want signaling pathway
induction throws different proteins secreted by
dermal Papilla cells (DPCs) as their nourishment by
GFs. &9

14- Photo chemotherapy:

Photo chemotherapy includes many different mod-
alities as PUVA (psoralen and UVA) that include
topical PUVA and oral PUVA, photodynamic
therapy and extracorporeal phototherapy. Topical
PUVA is one of lines of treatment used to treat
many dermatological diseases with immunological
background as AA. As regard the mechanism of
action, many authors reported that both anti prolif-
erative and immunomodulatory effects are involved
in treatment of AA and other autoimmune diseases
but the exact completely understood mechanism is
not proved.

As regard efficacy, the success rate for topical
(PUVA) between 15% to more than 70% in many
clinical trials “? There are many routes of admini-
stration of topical PUVA for AA as PUVA turban.
PUVA turban is a route to introduce psoralen in a
diluted nature i.e, solution (8-methoxypsoralen
0.0001%) selectively to the scalp for certain time
not exceeds 20 minutes. Then exposure of
ultraviolet A radiation to the patient’s scalp. “V
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Two or three administrations of topical PUVA
every week is recommended by authors. Efficacy of
that PUVA is high reaching 70 %. “? As regard
recurrence after improvement only 26% developed
relapse. As regard side effects, there are no systemic
side effects in comparison to oral PUVA and
recommended being used instead systemic route. “%

15- Excimer laser:

308 nm wave length UVB (excimer laser) is appr-
oved to be used in many dermatological diseases as
psoriasis, vitiligo and AA. As regard method of
action it is not exactly known ,but authors suppose
that 308 wave length laser is immune modulator in
the affected areas of AA similar to corticosteroids.
Also, excimer laser induces T cell apoptosis
destructing damaging cytotoxic CD8 T I;/mphocytes
protecting hair follicles from damage. *

308 nm wave length is the light emitted by excimer
laser. The results of the excimer laser’s light on the
treated skin induce erythema. *® As regard efficacy
in a clinical trial that included treatment of 42 AA
patches with excimer laser, response was observed
in 41.5% of patches. During the second month of
therapy response starts to appear. Control patches
show no response.

Many authors recommend administration of laser
therapy sessions twice every week. As regard side
effects, excimer laser is well tolerated except
erythema at the treated sites. %

Paradoxical hypertrichosis is an adverse effect after
use of laser hair reduction so, the use of fractional
photothermolysis laser phototherapy for the treat-
ment of AA was supposed. Although the route by
which laser phototherapy work is not clear, photob-
iostimulation is supposed theory. The therapeutic
effects of these different lasers have been studied in
many clinical trials with evidence of good response.
“%) Also wounds induced by laser and wound
healing may be associated with follicular neog-
enesis and so hair growth. This is considered as
novel theory for mechanism of action that needs
further clinical trials. “©

An embryonic hair phenotype response was obs-
erved followed by hair follicles developing. In a
single case report, good response was observed with
fractional laser. It is recommended to encourage
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(ra?domized controlled trials with large sample size.
47

17- Superficial cryotherapy:

Unlike the usual process of cryotherapy with using
of liquid nitrogen, superficial cryotherapy is
different. It can be defined as exposure of tissue to
hypothermic substance (cryogen) for a short time 3-
9 seconds. Unlike usual cryotherapy, no crystal
formation or blood flow occlusion occurs as the li-
mited exg)osure to the cryogen in superficial cryoth-
erapy. “®

In the literatures, liquid nitrogen as a substance for
cryotherapy was used in treatment of different types
of AA. As regard of efficacy, variable rates of good
response were reported. “°)

Recently in 2021, Aboeldahab et al made a clinical
study about the therapeutic efficacy and safety of
superficial cryotherapy using dimethyl ether and
propane (DMEP) mixture with micro needling for
mild alopecia areata (AA) in a comparative manner.
SALT score was used as a method of assessment
showing an excellent response in 15 (37.5%) pat-
ients. A ?ood response was reported in 23 (57.5%)
patients. 9

As regard mechanism of action, superficial cryot-
herapy increases the growth of hair in the AA by
different mechanisms. Significant local vasodila-
tation occurs, leading to increase in blood supply to
the affected areas. Then reactive vasodilatation
occurs making the blood supply better. Destruction
of the keratinocytes, mainly the antigenic compon-
ents of the HF keratin 16 and trichohyalin that are
targeted by antibodies decreasing the infiltrates
around HF. Also alteration in immune-logic pro-
cesses by decreasing the function of Langerhans
8()3"3 that is present in large numbers in active AA.

As regard side effects, no serious adverse effects
were reported. Superficial cryotherapy is considered
a well-tolerated, convenient and simple maneuver.
Some side effects were reported with the use of
superficial cryotherapy as development of vesicles.
Sometimes erosion & crust formation may develop.
Change in pigmentation may occur rarely. Fort-
unately these side effects were transient and
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reversible. Intolerance to cold was reported to be a
contraindication to superficial cryotherapy. )

18- Micro needling:

Recent emerged procedure is micro needling that is
defined as, rolling with miniature fine needles
through superficial and controlled puncturing of the
skin that is considered a minimally invasive man-
euver. As regard mechanism of action, micro nee-
dling changes the local immune cells throw
induction of hair regrowth by activation of stem
cells in the hair bulge of hair follicles and release of
different growth factors, enhancing the blood flow
to the hair follicles. “°

Also in 2021, Aboeldahab et al reported by using
SALT score in a clinical trial an excellent response
in 14 (35%) participants, while a good response was
reported in 21 (52.5%) patients in the abovem-
entioned clinical trial. As regard adverse effects,
micro needling is relatively safe and well tolerated
method of treatment of AA apart from pain during
the process of puncturing of the skin. “
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