American Journal of Clinical Dermatology
https://doi.org/10.1007/s40257-019-00488-w

SYSTEMATIC REVIEW

®

Check for
updates

Melasma Treatment: An Evidence-Based Review

Jacqueline McKesey!

© Springer Nature Switzerland AG 2019

Abstract

- Andrea Tovar-Garza? - Amit G. Pandya’

Backgroun'd I.\/Iel.as M is A ad “i.‘ed, & .;'" ic rigﬂ@ 1ai - dis®jdei pied® l'l’F‘& - a;eecﬂ g, " .1 ag si:g i ;IZ_
ec Lalit °f ife® d seif-esiee d e © its diff g‘fl g appeai® ce. M‘Juﬁe iéar M@ s i Melas Ma ajea pilable,

a
ﬁixed.‘eb‘lrs. N\ .

Objective # e ai @ fil is a 1,ic|ewas & AMder?? e‘)'d@ ce—basedie‘)’%”'fan a‘fmable‘# 1ei ‘f

¥

1 g £, Melas Mg,

Methods A s _ste Matic litejat e seaid ©fl P bMed elecy™ ic darabase jas peif’i Med * gl &k ¢ Oids ‘ Melas Mo’

A 4L ‘@ Lds MR e ritle, ‘g Oc®bei 2018. 1 ¢ seajd

ash@ jidied © A & Mized A S ied yia’ A d

‘S ed cff ical jial® T glit -1 g\age F'ii‘ als. el e daabase jas als® seail ed P 5 ste Matic je jg 8.
Results # eeleci® ic seajl@ _ieideda £ v f21Acitar®™® s. O\)eiall, 113 st (dies fcia e Cl‘siﬂ ciitejia® dweie" ciyded

M lisie jg . i af@®f6897 pajticip® 5 e

™ 5% ¢l ded © picai ag® 15, & e Michl peels, lasei-—# d lif8 -baved

(ifé)'ces,ﬁ d®ial ag® is. Tyipie & MR ai® cica Ml _di% AP e ;e 5R A At sie®id)je MM she ®gie ec1i‘ptieat-

tPi Melas M, as ell ase At AMecafe Gg_e ilic‘aﬁ reeis® d lase;-# d i@ -based de\)’cesi ap

& exa fic acid is a p° A é—ew ioar M@ (P, @ dejac? dse piciecyi® « Meias Ma. Ad pise e
@ d o be Mid#d e R siot® kR jjiai® i ess, bJA g, e:}ﬁte M A d Pt
e WA ciap # dyipie  ABR 2 ciea

eicas @ e Mical peels® d lasej-—# d li@ -basedd ejapies aje & ‘alb.“{fei?i £ © pcals,by® i au ifa e

Conclusions H_d;% 2*
£ Melas Mg,
ik "‘*fad‘;:

ise e, ects. Ojal y# exa Mic acid Ma_ be a safe, s _ste Mic adj"’“ cti

fAixe ies‘lrs.OgaI

15 f® Mall yen M

amd; rei pig W& i .

ajef e ®gre ecri“;‘@ d elivstydied near (LI
\,

\, \ i .
oar @ (£, deiag My, byt [ stydies aie

A eeded © detej %) eits P g-rej ilsafety_’& denfz—cac  Li #ia® s&fin e oyl « e jd® ceajda ere® g eir,\bfsr,‘d desi® |
s Mall sa Mpie size,® dlak Sf A g-ei @ P ll"’w—‘rz i i gl & eed Ry laigei, ®iciigf® ¢ stydies® i eVjear n
\ \

Sfl is ecalciy® 1 dis®ide;.

Key Points

Melas Mda as a si@ fi @ te, ect™ ¥ alig 2 lifede ®
it diff g{:@ g appeai®? ce,g R ic d"“‘rse,‘& d jecalcs-

& ce © pear A@ ¢ .

T pical _di A caf e®; > af ed 0 ajef 2id
A dac®iticdsiehide ash e gieatest e jd& ce"’fe-ficacy_
R fccar ™ (Sf Melas Ma

Ojal & exa fic acid®_ ejs a > Mt gyse MicS piitA

£iiecalciy® ¢ Mejas da

M A®miG.P2d.a
a M, pA dy_aé—‘ls“' {lwemd' .ed“

Jadl cte McKese

Al Q < & N
jad ‘fsﬂ e. Mk e»ey_@“r» {lweurd‘ edy
1N 1N

A dieLaT“'fa—Ga.'va
dia® diea® pigaiza@gMail.c> @

A
.

Published online: 04 December 2019

\
|8

1 Background
1.1 Etiology
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1.2 Clinical Features

Melas ®a pies® is as bilaejal, bi® 3  Mac les®; paild es
A de M & ck s, £l ead, (prei lip R e & dible,
Wor® M A g R S facial pang® [7]. His® © gicall ,
fcias Ma is @ diaciejized b M cieased M@ AR fa e cpidé;-
Ais® dPi dej Mis. C* icdl exa @ aif™® * g Wod's lamyp
My aid® dial o sis [5]. @ £ acel e cft ical & Ve
5f Meias My is® (@ o jacied® dyesis® (2 jearnd® (Ad
fclas My 1@ .‘er;i" ¢ aftej disca ‘ari"' Sfijear m@ (5
Wi’r# cieased g“c: expP S‘:'e [7]. \

Al
9 N

1.3 Interventions
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4.2 Topical Agents
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® leabtt pyials headve."ee(ecwvfr*r!cal TXA
™ ded © be less & @ @A HQ.

4.2.5 Combined Topical Agents

Mized A 4© (led yial A dycted
, TCC (4% HQ, 0.05% tie &2 2 d0.01%

a lajge, M ic® e, i
by' Ta_ epa[
JUF" eace#‘ ide)was F"i" d® be ®iee ec1iveh‘§
N d @l & bt 2 St ef jee acti giedi® s [43].
Sey t ue‘? peic® 1> fs bjects ala ie‘;dc" Apieie™ ea
ilriere cleai® g piss atilaxn n_ASf47%® hedal-
@ AER A gi® (ps. T‘Pr -$ix re.c@ of s bjects T‘th
TCC al ie pd ‘lrle1e cicai! ce b8 ek MAll &
expei i@ ced e fa e Ma, ded ‘a My b‘i‘# g dit ess*;~d
r. .|1‘u,ra.uc‘|a.[#nheg. gu\eﬂs‘# A egafe
.Stre.P. ﬂedalZ-iﬂh exr@wﬂ styd-# 569 5 b-
jecks © detej Wt el e safer A denficac “fT‘EC Jl '7‘
2.5% disc ;# g teat I@ de o ad‘; ise e rs [44{
Latej, Fejjeija Castaji et al. ¢™fi iledh da ife e efficac_®f
TCC ¢ Mpajed i 4% HQ™ ce dail = ac™ ®iled, > 72 -
label, S—Wek tiial [45]. Cleaj® ce®f @elas fa as sl
A 35%21f sibjects F* g TCC gpisys 5% * g HQ aP e.
Ad pisee s eiedi Mg b g ps. @R eral ais®
iepPitedn i@ e efficac_ gTCC\y‘@ < @pajed i
4% HQ rwlce dal [46{ Heie e. i e ad‘; ise e ecr°
A & e TCC gi* r(49% 14%) G getal. fi ; dedh e
eifficac °fTCCe‘> ilra,ed # piaceb® gaMexailme.
£ Meds e pig M arft b"w g71% i hr. s,
eaj! .'esf'" se at ZWek s [47].
iel®® etal. peiPi Med a 1ajge, M ltic® ey, i® d-
5 Mized,® gsiiga®-bM ded sial tes™ g e efficac_®f
af @A cel eiap F* g TCC [48]. Aftei @ irial 8 ek
dail_ se pei® d, s‘bje‘emwe.‘era & Mized © e ¢ jecei
1Wice—\ek I TCC\P e dyaie Sfle6 i‘lﬁ‘n'l N‘*. a
rapei gicgi M@ M gis? g2 \TCCh jee i Mes
] W Plr")wedby_wicewekl il oy h‘@gce
wek Pl e e g JPueated ¢ ice wok (mada
["We. jclapsejach# M e 1areﬂ gicgi il‘@ g. I Relapse
iaie jase i es¥ hbvewh ® e se pie basoft ¢ del-
as ila AP ||~'W-‘r, 55%%falil s Jbiects ie Azl ed jelapse-
fiee® din fi® a| MAST 5@ iCyas 42% P i n# baseft e.
GiiMes et al. als® testedd e eficac_>f @zt @& ce TCC
W oejap® @ o p@ -label, 24; ek ial [49]. Aftei 12 ek s
&f dail_ TCCh ejap., s‘bjecwwe.'e el e A sl ed ©
Wicewek | ejap- iflve_ eje cleaj ®i al ®sicleai,
Gl L dail -he.ar o clea. B PirQ ael, ® g
b‘ecrﬂ“}v T vnr“ edTF' ot AR cel gja) .elarsed.
Ot gj ¢ BBt 4™ O pical i giapiesh apbe® A sid-
eied® /M ¢ jear M@ (S f Meias My, s‘b as s""l‘dﬂ I vialRr:
A g GA® & %jic acid (KA). KA#¥ GA ila);: be & ecti g

adj“? 1o pcaw;’n s

e_cA cay se® cieased ad‘;
e ecwvy‘@ & apt ed nh

I¥Q (Tab|e~2) [50, 51].
4.2.6 Miscellaneous Treatments

Ol ¢; Migcerd eb“s depig ®® ted © picals aje F"‘{ da
Table 3 [52 72]. . .

4.3 Chemical Peels

@ e dical peels aje c® Mo | ced® dail_ pactice Pif e
a2 age #@ (>fkA e AP & g 18 1igh es, al e, A d
e rei pig @@ a@®  MP MO fil e cyi® 1sidies™  deias Ma
lak # Sbjecti_g assess M@ | AW d ev\w ol T S
be ™ W pisial (Tabie 4). r V‘f" P& dal ad‘;."ee acis
. cl‘de.kﬂ ijjitar® & d Pt fililar"* yily_re.rlgil@ -
1at®\(PIH).

4.3.1 Glycolic Acid Peels

GA pecish a g be® (sed® se pial st Jdies byt ® sl a p

Rahdl hn- s‘re.r). eufieac £ £ pical ag@wv Res»lrs My _be
N ﬁul"-“}‘@* & apt-A gGA reelswlh TCC. I1~|s|JI—v,-
A\ S el arl e ik 2 fad\)e ee ecis™ 8 (ab| _ PIH, is
" e p™ oY ced @@ GA peels ai A ¢l ded“’F I e teat-
o2 egi ﬂ@*

A spir-face sid_ b Lia# d Tam > dpajed 2%
HQ+ 10% GA gel ‘wice dai |y_, £ H"*Wed by_ 20 70% GA
peels pisys peucar M@ 1Wih 8% GA cica®, £1P ed by_
2% HQ?A d~10% GA gel [73]. N si@ i c® 1 di ei® ce a5
se® bey e sides. H jlg-etal. fanledr’bbwaﬂ@ﬁ c#
di{ ei® ce @& & Mpa? g 4% HQ ( jice dail_© M @ rije

face® d 20 30% GA peels ™ S ¢ snde flz—e face [74].
Latei, k® i eral. pei i Med a s pit-face yial (¢ g20 70%
GA peel Vé;w § 20 60% aiﬂ‘* fi it acid reels [75]. B
sides i Mpd Veaé all wek 24 ool i faide e
ad gise e, ects® A eé—Ag. W& Ky i‘la,r@ d@appacd n-
raiedi e (se®£20 35% GA reelwuh 10 20% TCA peels
[76]. At ik er® itial jesp™ se a5 se® i e TCA g \p;

eve., Y w Wk 12, iesp® oewao @ Mpaiable bewe@
52 f ¢ spiit-face st d_peifi Med b_Fajad ieral.
c‘" ilra.edth e e®f 1% et "’{ Fis °70%EAree| LR

Bl o c% tdi, ei® ce bewe& mde" [77].

Sak aj etal. pei P Med aj# & Mized, placeb® -c* 42 lled
s13d- ¥ g30 40% GA peeis +TCC gis % TCCaf e A

s%l— c® tdeciease®f46% _,as se® as eaj| Mas 12 wok s

h e aph o gd NPy $33%" e id—w'l e.ar &° \r
[78]. Of & e, 10%® fis (bjecks® i e GA peel g° ‘rexre.ns
® ced PIH. A % ¢; .’& d* fized, paceb® - @ Iled s1(d
reifi Medb_Eibiletal. & Mpaied 20 30% GA reel°+2()$
AA yice dail_+0.1% adapar® e gel™ ce dail FiES s 20%
AA+0 1% acfa_lrara e [79]. A deciease® MASI sc® ewa°

sc@® 1 bl g° ‘rv i si@ i ol (|- geare I L
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A Te.f P g® ril“ eve.,nh e cid® ce“fPIHWa“
il el Asimig st d ‘peifi Med b_Da aleral. (sed 20%
AA ice-dail als‘ ¢ pisys 20% AA piys GA reerv (eiga 1
060015l i 6({ b‘ecro [S8O]MA i@ fi c® 1 deciease® MASI
# d Melas ®a Q wiit_of Life Sie (Mela°Q°L)was sel
ck 12“#‘@ & ilra.edwh A 8 Ad eei, ects,
§ \g asexli e Ma, b‘i‘“’ g s® saif™ # dPIH ,eiot ift e
A l'l e apt ai® gh N
Ajec® 151 d_ ilra}edfl e (e fl jeedi, ef® (@ e M-
ical peels: 35 GA peel, 30% SA+10% A2 deiic acid
(SMA)® d 50% #__tic acid (PA). Reslis ,eie si@ i o
g.eafe.# e GA'peel gi® (pc® Mpajed # @ e PA pei
g° ‘ph .fleelficacy_"*fGAwas siMilay © M ar®f
SMA[S1)
4.3.2 Salicylic Acid Peels
SA peeidt a g ais® be® (sed Py jeat g Meias Ma® d e
£ Mg fa__pejpig 0@ ai® wo e pimciapd®is®
failed & & i@l fi cB (idp® o @& (W@ © Apajed i
A 815 O 2 e, salic_lic- ™ delic acid, a ® @R a1 & f
oA dpl__di®x_acids, ®a_be asafej® p® £ h“se o
s& siti g g—‘# ‘%Td dak .\k«# ed @2 r;e“ [81]. M# dellc
acid a° de i ®iecilai eild 1, alP Mg P gieaei® d
® e s st ed® dg l'f". a2 er.au"‘ Sfil e epide; Mis,
‘@dalwk L va@my_r) cayse s g g dDJ -
- 3[81] X
Ejaz et al. peii Med a i & Mized assess®-bft ded
u;lg_ il failed © @2 asi@ fi c (dii ei® cebey e
Jes® ei’s 11 & d 30% SA peels [82]. Ao e 51 d
reifti Med b_ K®dali et al. failed © @2 _ asi@fi ¢« dr¥_
fej® ce bewe@ 204 d 30% SA peeis® d4% HQI[83]. T e
addir® of jia @ C Medl ejap_ © 30% SA peel did2 2+
as ‘E oi@ il c® ¢ di e."@ce[ST]
A aMeral peif; Med aj® & Mized, placeb® - 2 lled
ST\dy’ > Apai® g Jes? ei’s 11, 20% TCA peel, 2% HQ,
# 2% KA [85]. N sifd fi c® di ei® ce jas se® bey e
f cd e Mical peel g ‘_rsil ~"We‘;.- asi@fi & deciease, jas
se® A e TCA g° ‘f isysi e 2% HQa™ e gi® (1 PIH
was ®ied® ilil“#‘heTC‘Ag.“"‘r. v

4.3.3 Trichloroacetic Acid Peels

TCA peels aje & ad | sed® dak k™ ed s bjecs
Wh felas ila;ibwe i eichis a lak of /8 & Mized A -
W tled stydies 0 # is ag® . Ajec® t1aige, i & Mized,
assess®i-b ded st(d ¢ @paed 20% TCA peel + Mag-
A esiyMasc®ib |{!vs{! ate ciea @ ce dail gis s TCA
reelsa e Sg— Asi@dfi c® (deciease® M SI"c’ ies as
se® b ok 61 e mbt At g° pc° i‘lra,ed e
@ e Mical peel gi® (- A 2l ¢ {# & A .ed assess® —bF‘F ded,
spi-face s1d_ > Mpajedi e (se®f20 25% TCA acid peels
Py Jes e "5\9" IyP e s‘?deb fil e face Fi5y 20 25%
\ \

Al
.
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TCA peels af® e f e2 psite side [87]. A decijease®
MASI sc®jes jas sc® # P sides® i e face b it pas
sl fi o e P o™ M eside eated i & abt ed pees.

4.4 Laser and Light Therapies

Lase;-# d li@8 i-based ejapies M # (e © be P plai® M e
oA age a@ (S _pe; pig #A 1aii ‘@ dk .e,‘\? ai® ;
h“w \;.,‘9‘59 cicased jik 2fad Fise e ecis M3 \be sci |
A ci @ g paiad® xicar® cjease® rlgilg 1t g:eca‘ve of
dl.ecrtda Mage ©d ek . W ese adve. see, ects @ d® be
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GeOFF-IPLA six ek | sessis, i ¢ 8 i g [PL
A\ jee bi ek | sess® 5 [94]. Res wwe.evlig 11_bette;

A i e F-IPL g° ‘rgi“ eve.nhw a“‘brs@ﬁ c@?—

4.4.2 Q-Switched Neodynium-Doped Yttrium Aluminum
Garnet (QS-Nd:YAG) Laser

Pak eral. peifi Med asiyd_e alaft ghee ecu\? ess®f
i c 10648 mQS-Nd:YAG Yase; © @ c® iije Face+30% GA
reels © M e side® fil e face [95]. A 38%® d 33% decjease
A AMASH d ML iespecti gl as iep i ed™ e Mbi-

M ai® side pisys 17% 8 d 229%™ e lase; ™ | _gide. Lee
et al. e‘f'u aredh ee' ecu\? ess®f QS-Nd: YAG‘ra"e. & a
Bfed i Jes® ei’s s 1™ [96]. De°rneﬂ*‘l ma[ Sreiti
iesp™ “ewnh & apt edh eiap-, M eje di eré ce
be @ g° \If a c® dofl e 2,0k 1.|a| UwJe. etal.
re.f". fed a i@ & Mized, assess®-bM ded, spit- faee st1qd
@ dpat gh ee, ecu‘f ess®f QS-Nd:YAG © f @ me
face + Mic;™ 1a @ C &M egide® fl e face
[97]. MASI“C’ e a5 ¢ @XCE 1| e e."' e apt ed
side at 18 d6 ilﬂfl .

Rec® 1Iy_, W' @ ce QS-Nd:YAG lase;j, als® called lasej
AR gl dsbe® MR ced P e ear d¥ (Sf del-
asma, Ka#® i aetal hbweata deciease® MI® (esi™ al
k® afie; 58 d 10 sess s 2f PW- ‘E ce QS-Nd:YAG
[98]. A deciease® epide; Mai# d dej Mal Mer® & f ages

as als>® S ed b ist pale & gical assess @@ o, as el as
a deciease® l & _ibe; & f pesels® d Magecells. Je™ g
etal. pei i Med a f & Mized, agsess®-bM ded, sptit-face
styd, M i aif®fd e face ,as exp®sed @ TCC Py

8 g.& £ IF’Wed by_ o P‘@ ce QS-Nd:YAG,# d c2h ¢;
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[e‘c"r'* ® ¢ extjact (PLE), p®c#® idt, cai® @ 2ids,®# d
fchaA | Ojal gl o ™ o ag a1s® bed g1 died as ak ¥ -
lifg R gag® oL e o2y liejarge sead didt > fi® d
A i ® Mized A ®led yVals spech ¢ © Melas Ma_ i
Yy w
g agd .

4.5.1 Oral TXA

TXA is # A (ifibf" 2| _tic ag® « dijected at Merf &-
ek eiaf O ¢ e ejaci®t A d# gP g® esis. I pe
Wec™ pist Of pas @ og® © isaci pfi® pias @ b
M ibi 2fila e plag WS gl acti pf i@ 7_Me. St diest s
faga avedF dicatedd ar®jal TXA is ®gie, ecti \:‘bjec&\

W Meias Mak acisjefjact © s dayd © picaim dap

W ead ® isya® S TXA @ ges i @500 £ 1500 ag
dail ,Wi'l e g > ad ©gebet g250 ilgfwicedaily_.
e ®g > MaR ad pgisee, ecs ciyde gas® res al
‘rse1,~" lig® @@ %4 cafe cadade e, # d ll\algias,"cc‘.-ﬂ €

‘#\‘r# 37%® 1 s bjects. TXA als® caiiiesh e ik 2 fdeep

&‘_sh & A gy d‘_e 2 g @ & b & | _tic W peities,
Mo pari® s @ (id bescajefll scic® edTF'.' itk facis
5l > M e MbP (i disease. M \eig as™ | be® A ¢ case
&£ deep *"‘snh & M gic .‘er‘*ued,v#b ,i1was latei dis-
c‘*veiedil ad p® & S dél ci® cy_h arwas“’)r discPsed ¢

A vcsrigar‘*is [117].

T e eajliest s1,‘dies°f~"ial TXA, tieated s bjects Y
0.75 1.5 gdail £y 2 4 #i s & R giapd oo A
80 100%°fs‘ jecm,b‘nh eaewasf’fT@ ajelapse afte; ces-
sa® ©fl ejap [118 120]. Rec® 151 diest a g s ppired
i ese® iiafi® @ gs (Table 6) [121 133]. \

Ket cral@® eda70%i@p® o @@ & @MASH® s b-
jects 1.'earedw?l 250 mg® fTXA (ice dail, & llra.‘edw?i
30%® e gt Jriecei® g HQAd ¢ scic® &
[122]. Si Mmiig;fi G gs"\;’e.'e iepPited b Wi'eral. [123{
Lietal. de ®* syated si Milaifi® df g5 # TXA 250 ag
M jce 1i Mes dail - (& #)>2 ded; Dai-ila i S#k _° Heal caje,
*Eky:‘*,]af& ?,iefiﬂ gSS%“*fs‘});ecm i ilr.‘v‘}? gb'wek
44°d 100% i i‘lﬁbj gb Wek 16 [124]. La;e‘j'ii ietal
& dpgied®ial TXA 250 Mg ;ee ti Mes daily_ Hys 4% HQ
Wi'l 4% HQ af e,wi'l s‘re.-i“'a .-es‘ug“f‘l e At g
g°\alk® @k ejclapseyaes® bl g \PE a5 ash id
as 30% [125]»Pad i# d Pjad# et al. pei Py Med a ® d-
® Mized s1d ‘ﬂ g TXA 250 g ice dail_+TCC gisys
TCC af™ eY126]. @ e &> @H® edi ejap_ g (o ad? 88%
S L FIEN 55%.,@ TCC ag‘ e,“;nh iAno -
#2 i sc® aseail as4 ek s Lawei, T eral s ppited
esdi® df gs, @5 SR ga69% deciease® MASI (¢hg TXA
250 Mg ice dail +TCC2 e i is as aiei®spec-
i p®alsis [127]. Lee eral. @2 ed® iAp> ool of
90% 3 g esame ®sedf TXA [117]. Last_, f a; ®a,
etal. & Mpajed®jal TXA i adei darfjeci™ s f
TXA, i b jear @@ 15 Jall_e ecti g, apiagh g78%

L a2 ([128]. NP 1abl _ M e eie di', ei® dal ad pise

Y w

e, ects®f GI (pser® da > 885 ea® M 2ge kR gojal
XA dede Ma/e; M e a® i c® jeci™ g p

W cioh a g ali® be® jec? 151 dies < Mpai?t g% ial TXA
W HacetP® e S & ®je ca.\ef‘ll d&™ e e efficac
Prin is Medicard | C iferai et al.  Wpaed TXA 250 g
rwice.dail Wih paceb®, si Mila; t"‘abh ei 51‘dy_b Del
Regai® etal. [129, 130]. A dc® iaps o a@ (Xf 4:{)_%‘*
MASI jas iepited ¢ @pajed i 18%* e paceb’
&° ‘f# M e lare; 51‘d .

Hisf £ gicar® d i Wad fa is®d e Micar® a|_sis h_Naga-
igjyetal.® dNaetail dgs pPiedh eab® d* gs,
@ gajedci™® MI, Masicells, epide; Mal pig @ ra-
i Ad ‘;sseﬂ ‘ilbei, as ,ell as adecjease® der@R _A
sidf® g d Mer?® A MAA ce? s bjecis eaed i
&,al TXA [131, 132]. \

Ajec® « Mera® al sis b Kideral. ¢ Apajed faicles
SfTXAR d e gjeat i@ 15T Melag Ma. Ojal TXA de #A -
stjated s‘re.-ib.- efficac, £ |Pwedb R jjade; Mar® jeci®
A d © pica ciea® [133’]_. Va2 TXx_was added as# adj -

10 & e icar TW'-h HQ, TCC, IPL,®; TPL pi &
QS-Nd:YAS Iasei, MASIjedct®™ as giearer® @ e TXA

.

adj‘f  g° I A
\ A\
4.5.2 Oral Polypodium Leucotomos Extract

PLE is# & & xid® « deii‘;d fi> dd e Calag‘ala fe M ar
acts as a §_ste Mic @2 O pdecii g agh « [134].CR 1 lied,
i & dized yiaigh a p failed © @2 si@fi B b® &
(Tabie 6) [135 137].

4.,5.3 Other Systemic Agents

Ol ¢;®jal 5 sie Mic ag #a a pbed s died @ * g Mild
£ ®dejadi ilrr‘*\;i‘@ R ai® @ dized, A 1i°led yial
b H® d®geral, sibjects eie ieaed i # 2jalcap
syle M R g 24 Mg poc A idh 6 mgifhcat® e
(‘)\aﬂ'ﬂ A), 60 Mg asc®;bic acid (\)’rail’! C), A d151Usf
D-e-© ¢ @ ¢i® | acetate (‘)‘1ail’! E) (yice dail +s‘: scicl
[138]. 8 eje jas i @p® oa@ @ MASHR b ggb‘}s,wih
slig 1[y_|i i@ e iilrib‘;i‘@ . MASI# d Mexa et
mocca #@ (g® P TS cral failed o A di e ce
A o P Mized, c}"‘ble-bﬂ d, placeb® - i© ||ec1 ial®f
5,al cai®1® 5 ids [139] Ha Madi et al. ™ dycted a syial ‘E"F €
£ pical Mela®®R Sia| Mela®R 5, HQ cyea @ [140] Al
g°p adasi@ il c# ied ci® A MASI by_ 90 day,s;i ooy
e pi HQ as s‘ﬂre.-i“*.- © £ pica® dPjal MelatAA,
.

5 Discussion

as Ma e MaP il a g sed s‘bjé‘erivef' 1> e lleas‘.‘es;
£ 8 F o diecd) Shieci eb 1
s @arf® | @be; fsr‘?lleﬁcl‘fled biecti p N des.
.

A\
\ \

AR o i cich ?be@ oA - sidies? s bjecs i del-

\
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e ®g > o 5‘10‘* fle Meas ges eie based® cf ical
exa @ 4P @O giagic e ply atP A dp; WS d’s 1a My
exa @l i We Mg > ABPNSA g sie sed WA
e MASI sc®e, waedb AaMASI. e |ane.‘#~cl dec
i al sic®fl e pejc® rage®fajeaa, ected b ilelaﬂila
= P‘. di' e 1 g a°"fnheface‘€cfdak°‘e Ao ¢
s &g srell‘ull.edwaw‘l e Melag My g Pe‘;.n "caleil“w-
e\;.fl is"is 2 M\ alidared® (1 Me Meas je > Mpa;is™
aci® ss sr‘dles as duf‘ic l1as i‘@ a.ucleﬂ cl deda‘;l.l-
aift AT _credfi a‘mg“ s as POy, ‘excerrd .8
‘i“)de.are Ob‘eCHVe“ ‘10’ i‘euvt,e.e "ed"‘F & e 51 dle"
A cid gie pcri? cespedy® @O My kquVur dleualw
A ¢l dedi is® pal P gical® al_sis®f Me® A M@ A (
bEo o psseish M o dey Mis. S€ pgial spiir-face st (dies sed
a MMASIs®ieh ar® ¢l ded™ | _i c# a| sisbfii e ﬁa‘uai
Sy face® 2 lved'# sieadS¥l e ;e face, as ‘sed“! tjadi-
uﬂ al Ah? . Beei siydies W g piidaed#d® bjecti

by me ilea°‘:e |a.ge<\allr|e size, ® d P gej F'lpw-“r
ao? eeded. .
5.1 Recommendations
T pical HQ ™ ¥ (es © bel ¢ ® 51 ex® si st died

iiear M@ (£, Melas Ma. Despited jetical jik *'*fad:;.se
e ects, M Irlrles $1 dles'l a g de ™ gaied its excelt® ¢
shfer r.fﬁ fe. TCC c"# NS © bel e ®sie, ecii_g eal-
a8 £, Meias My A dsafervm as be® egiablid ed® st dies
of dail (se rP 12 ®ja% F .th ei ®ie, aapeil giegi-
o ‘*¥TC~C see Mg £ be slige 1 wesse ecti pl# a ice-
wek L pe PPy At @A Ceh e.ar fTCC,al > @
a(ice. ek | icgiad ila( *“.ul[ .es“lrfﬂ iclapse. Relarﬁe
jates see M © be MW gicPgel_ried © sevgiit_°f Melas Ma at
basef® e. M{liipie \;L.iaria sofle®iigh dl £ @it of
TCGa agp bé? ilade £ decjease ad pise & ecrs Ta.nc -
lajl M e e sR & ilﬁ“81“§|lh ish e i‘*wu,naﬂg
ot yl—f’"@ e se®fsd scie® i SPF 30is a# da-
£ M e o agon® 5K Mejas M, A d, jec® 1_Me e
S o xide-cM @M g s{ scie® & p® jde addii Al
o ect® fi® @ jgible lif M as be® ad‘; cated [141].

Oh ¢; depigm®@ M gag® s, s lh as © pical TXAs ave
AL 4‘-'1 i e elficacy_“y*@ c'*l‘raned @ HQ. H”

e pis illc.ﬂ ced g P g TXAR asd 230 pi® Aish g mal
iesylis. ‘.l'l € if'.e WiciA cedft g il bea pl.able #21
i aysic™® g di g deli pii. &0 ek B Tie > laseiva ejap,
5; & e Mical peets, lbr my A d ce PIH{142] AA a5
F"i‘dr’ be ®iee ecu‘;h‘@ Z%HQ by td l‘ﬁr@rr»
4%HQ ciea®, alm® fa i1 ga cied ®je ad ise e, ects.
Vita @ Gl ag be® bwv‘f} ? deciease k® pig #@ ai
#d c‘*‘ld be ‘sed as® alet avi‘;, jear M@ 1‘#@ HQ is

Ao O pE TR pical e A 0.05 0.1%8 as@® S dixed
iesyls, g5 dneob "Fgeuficac fad eve.,ﬁ‘;—
e iit veﬂ“ece a.y_P cft |ca[|tlr, \;l‘l@1
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jeat M@ (5f dejag Ma. Rec® 1| e yefeial TX Al ag
be® jepited ® bea wefy! ad"“ﬂ 1 tjear M@ A sybjects

. ®dejare se‘;.-eh.- iScalciF# 1 Melag Mma, A dishass® -
ciated 0 fe ad gise e, ects. @ e dical peels? d 1asei-
# d i@ -basedd e.‘ariedl' ap Mixedjes s d e sicilt s
b"‘ld be aaje®fle ik of ad‘;ise e\ ects, i&! =
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