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(cutaneous melanoma)
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Malignant melanoma LIuuziFaNniaaInNITLLNAINRAUNAU8Y melanocyte 138
pigment-producing cell ANNTONATUNLANANNN melanocyte 97N skin, eye, mucous
membrane of upper digestive tract, sinuses, anus, vagina Wae leptomeninge WARZWLINAN
ngmanLsHl” 2dluumnaniiaznanand cutaneous melanoma Lyintiu

Cutaneous melanoma {inAINNITULNAATIRALNAT8S melanocyte B9t]lutu basal
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598 UV 18 winoeiladei@eamng < a1ansnviniiaANNRANANALUNTZ LA UM TN WTN
DNA strand ML@290¢ Tz NANTWLNAYNRALNRAU29 melanocyte nanei iy malignant
melanoma
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PORAAIGANADITUNLTMNTIR ATUN 9 TansantayanasnziFaianiily
Uszinalnglull a.a. 2013-2015% wuani age-specific incidence rate (ASR) infU 3.6 Tu
Amneuay 3.8 luguijeriatseaing 100,000 318 wasHis1EIUgLRNNTIBINETIHINT
%l cutaneous melanoma t¥infiu 0.5 Tugene waz 0.6 lugylssatlszang 100,000 $1¢
PuzTlszi AN iRAnTalvAL 15 siatlszang 100,000 578 Andayadiasiunudn
malignant melanoma lutlszimalnadanulinin Wedisuiugifnisollusnalszma
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N12INENANURY cutaneous melanoma AR NNTAIFAA TINAUNTTNEWLL adjuvant
therapy T9LIAqUNRTMUINTNNTTNENFAYE Immunotherapy LKHINAU TAELaNITaN9Es
molecular target therapy La& neoantigen melanoma vaccine %uﬂumﬁnmmwwﬁqqm@
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1. Heaqamunauld® a1 wusnlueanguinngn 60 U uay e wusinlumne
Sild
2. ANHULNIY phenotypic
a oAy = = o = = s
ANANADAY 1T1 ANN UTE W89, AUNNNNGLAIVTOLTALE
100 typical nevi®: MINHA1UIU common nevus HNNT7 100 4R ALLWNAIIN
@9l unI9LiA melanoma t4 7 i
Atypical mole/dysplastic nevus pattern®: AanNL&@eN18IN1ILNA melanoma AR
ANWUSILRNUIULBY atypical nevus AXNNTU MNH atypical nevus 5 AWML AZLANANN
d‘ = |
LAENDN 6 LN
(5). [ s a G [~ R4
Sun-phenotype/tendency to sun burn®: (TuANEULHIINUTALNAR LS Tuau
nax Caucasian populations L83 INAUHIINHEAET melanin Waevinlitszananinlunis
flaeniuiaanuas UV A Lag UV B (photoprotection) anad adiia cell death Waz malignant
transformation ladnenaniluanmsdAnylunisiia melanoma Tuauiaag®
3. lsmilgzansa
. =X d' a QI d? = I
Xeroderma pigmentosum Alanad@eana melanoma WANTIUDS 1,000 i
Precancer lesion 114 actinic keratosis iae skin cancer lesion il basal cell and
squamous cell carcinomas
Chronic immunosuppression ” #1:170WU melanoma TugtlaeNin oz AANM
A1 i fiaalsm AIDS, chronic lymphocytic leukemia, non-Hodgkin’s lymphoma,
hematopoietic cell transplantation Wae solid organ transplantation
4. flafamanugnssu
Family history of melanoma®: gilaeial first-degree relative 1 ALLIlW melanoma
azdllanaidasnaziili melanoma WNAU 1.7 1911 Waznd first-degree relative 2 ALl
=\ d‘ d? = 1
melanoma A¢RlaNALALNINTUDS 9 LV

History of gene mutation®: BRAF mutation wulasaeiaz 50 cutaneous melanomas,
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CDKN2A (or p16) mutation @18190018M8ALLL autosomal dominant 18 waz BRCA2
mutation denylElugtlasnziiasun wagiild azflaniaifia melanoma LAxEw 3 1
5. fladamsRiwndas

Sunburn 13 tanning bed use ﬁg\‘igﬂLLuu intermittent 11378 sporadic high levels
of exposure"”

Excessive chronic exposure to sunlight N15lA3U59E UV WLL intense intermittent
flannadedlunisiin melanoma s#nnndnnslEFussauny chronic continuous WaNaNi
fafidayadvnnivsyBRamiindanuawaarcluneuinuaznouls laryatsioau

= QI a =S = 1
218 35 ﬂ%mmiammmﬁ‘mm melanoma LNAaunyd 2 N1

ﬂﬂ‘lnm'a‘tﬁmLﬁm'ﬂmtaxmﬂﬂumnﬁu (tumorigenesis and tumor progression)
Malignant transformation 2849 melanocyte Usenavusag 5 sva™ laun

1. Benign-melanocytic nevi N13.NA melanocytes proliferation Unf Laza1x190
muammﬁﬁmﬁmquﬁ

2. Atypical nevi mim"imﬁﬂmﬁﬁmﬂﬂﬁmm melanocyte FeanmnsoinanliliAn
e Tdiiaialuel vinliiia pre-malignant lesion T9sinWUAN®ME flat macule TR
WNNI1 5 1. seumslaBuy (regular border) wazdliasiniane (variable pigmentation)

3. Radial growth phase LNANT7LA3TYUAd melanocyte UL horizontal iy
epidermis (intraepidermal proliferation) LAZWLAMNNARALNFUBITAALLIL atypia (melanoma
in situ) WA E-cadherin ﬁqmmmﬁmmﬁlﬁ@giu%u epidermis 18 viaenaiifiaasntani
ananxlilisiaoy papillary dermis

4. Vertical growth phase tinnnsulaauutlaslag E-cadherin azweliluassl
N-cadherin wnufigsvinliAannsqnansiuy vertical luu basement membrane adlili
&1 dermis 114 invasive melanoma Uszannu¥aeiaz 30 484 melanoma AxHuUATL precursor
nevi wazianaz 70 Tl precursor nevi usidNWUSIUTIAGHAY 7 U UV exposure,
phenotypic, genetic

5. Metastatic malignant melanoma LAANS=UAUNNTANA1HU8 melanocyte 118
gausing 7 a89319me IaegaulnnjazsaannlUiunsestinmaesinafsaiew wasmas
anthufludufionds 40l Uen uazanes
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1l5zLANUa9 melanoma (subtypes of melanoma)

1. Superficial spreading melanoma (SSM)

Lﬂuﬂﬁ?:mﬁwuﬁmﬂﬁ@m Uszannisasaz 70 4a4 melanoma wuludaaane 40-50 1
anansaaefimunidlafls daulunwusnnd upper back lunTne waz lower extremities
Tufuids uazfasas 30 NANUS pre-existing nevi uilpadaulun)sinasifstiues Ansow
PINENBANNTNAZIAFN 7 WU radial growth Geasldaunuiiudewrdelut wa
ANNUALE vertical (invasive) growth anenizvepdinlaeyliazs variably pigmented
macule %38 thin plague with irregular boarder MﬂﬂLﬂuNﬂﬂﬁuﬂﬁﬂﬁﬁﬂHmz ulceration Y138
bleeding with growth

2. Nodular melanoma (NM)

Hutlsznniindlgsusufians danulszsnnfesay 15-30 989 melanoma 8]
Tnenads 53 I wuannfigaiiansia Asee uazee dnulwn)iinTuedlsil pre-existing nevi
aneienansan Inliins ALy radial growth phase wAAzlALLL vertical growth phase
Tnalmiuetharaddldnaniudlanivieihuion fwhlFnnmennsollsalsl Sanmoe
dark pigment, pedunculate YR polypoid nodule WABNANAN®TLY uniform color, symmetrical
boarder vizanailidusnauinansruaan Gee1avinliinisifiadt noduar melanoma a1t

3. Lentigo maligna (LM) LLag lentigo maligna melanoma (LMM)

Wulszanuiagaz 10-15 289 melanoma msﬂmmfaa‘ﬂ 70-80 T waznulstasunn
Tueepaandn 40 1 Fuvieiinusinazidusmumifignuaaunanin (sun-damaged area)
1auA face, cheek, nose, neck, scalp and ear \n mﬁmmﬁl Wu pre-existing lentigo melanoma
(Hutchinson freckle) FefuUSTU cumulative sun exposure NNNT7 intermittent exposure
LM ilu melanoma in situ An19ALlWLUL radial growth 81nnen vertical growth naneLily
wazet/lu radial growth phase WIUBIATNMANEFLL] Aeiinmanennsoilsafianantsznnay
"l ANE0z flat, brown, macular ill-defined border dnouriidnAtuAesl extensive sub-clinical
lateral growth YiNlviRlanaAneanluianwsazyInAs standard recommended margin
MlAnlana recurrence 151/@4

4. Acral lentiginous melanoma

wutfetndniesss 5 189 melanoma anglatiaduiiny Aa 65 T WuaNTigeT
AN Te9adNIAe fie WAL IUTBAAL (subungual) ANNAAL Falszinmilinazwilu
AURIEAN (FREaY 60-72) LAazAULAITE (FREAY 29-46) NNNNINAURILY (FRuas 2-8) lag

LRANNEDENIENANALLAANINLFRUANTN ANBUENIIARTIN AD AEHNA dark brown to black,
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irregular pigmented or patches wazd ulcer ®T8 bleeding 1o vy subungual melanoma
azdansnuziiuuouduima aluiuigntaaaaulanaaiall nail atrophy Taum98 Fandn
Hutchinson’s sign (g% 1% uaz 2) @vazaqelunisatiade subtype ©

gﬂﬁ 1. Hutchinson’s freckle"?

51191 2. Hutchinson’s sign"”
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o aa Qa o
ANBULNNAFUNLAZNIFIUARE melanoma

n139%ade melanoma AawsszezuINdudEAL Lasanmanensnilsatiuag
Iunuszazandsa lnaansnenepainigAnylunisidass laun ABCDE criteria (A9

a (13), L% 61' % o ar % ‘]Jdl ﬂ a I 4 ‘]J I

13199 17%) unndpadlianudragiuninasuuwlasnensaninaedlsans auim 319
28LRA NUAL 13 contact bleeding @184 lesion @INsAUVTRIAL Inedidaganyudn vin
3n7ld919 ABCDE criteria Hmanalaaasusaznansanniaass 57 sauaz 57 Seeas 65
fauay 90 LAZTRUAY 84 ANANAL AIUANNANIZIRLAY 72 Fatay 71 Tatay 59 Fat
Az 63 LAZIBLAY 90 FINANAL WNAANENLE ABCDE criteria AsUWLINANKlTaeas
100 [95% confidence interval (Cl) 54-100] WazANAINNIZIBLAT 98 (95% Cl 95-99)"

A19197 1. ABCDE checklist™

A = Asymmetry Border irregularity Color variegation

(one half is unlike the other half)
B = Border irregularity -

(‘irregular, poorly defined border)

Dumm>6mm

C = Color variation

(varied from one area to another)

D = Diameter >6mm

(usually > 6 mm, but they can be smaller)

E = Elevation/Evolving

(lesion change in size, shape or color)

Dermoscopy i1 non-invasive technique Aiasifinaaalonazauanmizlunig
Aade Ineande immersion oil WA hand-held lens MasTE1e 10 wWARBIANABUTTALNNTOL
waznsEinipannlunsifiass anwoedldlunnsidass melanoma laun atypical pigment
network pattern, brown globules, atypical vascular pattern, irregular streaks Wag black dot

Biopsy Wm%@ﬂﬁwﬁmﬁﬂd%ﬂu melanoma A usadls histopathological diagnosis
Hen3vin excisional biopsy Heilu gold standard wsfgaRinn193% incisional, punch Wie
shave biopsyslum%l%wﬁ@ﬁfm delsiuuzn Wasannlaiaansnewendanwaenldvsn
LazdlONANAALANNEINTT ANNTANENT8a Mils uazmne™ WLTAEM I TILANFINai

lifinara SLNB accuracy or result, tumor recurrence YR disease-specific survival (DSS)
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WAZANNNITANENA8Y Doolan warAz"® WLUaNNNT14A1 incisional, punch %38 shave biopsy
snmnsalvidayalunisiiinldlsiunnanaiu excisional biopsy usAvilERIINTgNAALAK
WY (rate of upstaging) lagtanizilszinn acral lentiginous melanoma lagATWLEN
a1 NCCN guideline version 3.2020" ‘L@ uz1inannis biopsy Fati

N. Narrow margin excisional biopsy 1-3 mm margin ldmsiReraununn

9. PauRUNTasEaLLIL elipticalfusiform luuuailmsnzaslunisvia definitive wide
local excision 14 longitudinal orientation MINLLLILTULUN Iﬁﬂjmuﬁumuauﬁi@mﬁﬂmam

A. Wandidnany i lundh y dhile duvi fefle Assvinnnsnsaaduilelas ful-
thickness incisional 138 punch biopsy qu?mmﬁﬁﬂmwngmmmwm%mmw WIaUIN
WENBANWIUA LML A11301DN17 full-thickness incisional 38 punch biopsy MaNEIALM

1. mnnsiaTwiensausn lilsansnadadeviteutisszasld (nadequate for
diagnosis or microstaging) mmimﬁﬂmaﬁm%wﬁa%ﬂmﬂ%uﬁﬂ narrow margin excisional
biopsy Willawdn ualimasvitlunsdifnanfausnideiiadlunnavi sentinel lymph node
(SLN) staging waa AaslUrnsninenLas

geely (stage) 189 melanoma
American joint committee on cancer (AJCC) atiutliuilensait 8" lalduanng
staging LWautNszazANTuLIITedlsn tNevinue prognosis wazldiiuwuonidlunig

WRENITNNTINENTLUNNZEN TABLLNANN TNM staging system Aamngnain 217
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AN9199 2. MTILERS tumor, node, metastasis (TNM) system 283 American joint committee

on cancer atiuliulyaasan 8"

Primary tumor (T) Melanoma stage/prognostic groups S-year
T category Thickness Ulceration status Stage T N M survival
TO (no tumor) :
e Not applicable | Not applicable Stage 0 Tis NO Mo >98%
Tis (in situ)
T Tla NO MO
Stage 1A 97-92%
Tla < 0.8 mm without ulceration Tk NO Mo
Tib <0.8 mm with ulceration Stage IB Ta NO MO
0.8-1.0 mm with or without ulceration T2b NO MO
4 Smge 1A T3 ND MO
T2a =1.0 - 2.0 mm without ulceration 2 g,
T2b >1.0-20mm | with ulceration T3b NO Mo '
Stage 1B
T3 T4a NO MO
T3a =20 - 4.0 mm without ulceration Stage 1IC Tab NO MO
Tib =20 - 4.0 mm with ulceration
T4 Ti-T2a Nia MO
Swmge A
Tda =4,0 mm without ulceration TI-T2a N2a MO
T4b >4.0 mm with ulceration TO Nib-c MO
T1-T2a Nib< MO
Sl T1-T2a N2b MO
Regional lymph node (N) ) -
N Number of Non-nodal T2bTaa NiaNb MO | rsaem
category metastatic nodes metastasis* TO N2b-¢ MO
No no regional metastatic node No To Nib-¢ MO
NI Stage I1IC T1-T3a N2e-Nie MO
Nla 1 clinical oceult No
Tib-Tda Any N= NI MO
NIb | 1 clinical detected No =
Nlc no regional LN discase Yes T4b Nla-N2¢ MO
N2 Stage 1ID Tdb N3a-¢ M0
N2a 2-3 clinical occult No )
I Stage IV AnyT,Tis | AnyN M| 20-15%
N2b 2-3 clinical detected No
N2e 1 clinical occult or clinical detected Yes
N3 Distant metastasis (M)
N3a | =4 clinical occult No M Anatomic site LDH level
Nib =4 or ot least one clinical detected or No MO No evidence of distant metastasis Net applicable
- Distamt  skin, be
presence of any number of matted nodes Mia .’ e M ‘“n"m‘t’ | o) Normal, (1) clevated
N3c | =2 clinical occult or clinical detected or Yes distance lymph node metastasis
presence of any number o matted rind Mib Lung metastasis (0) Normal, (1) elevated
M1 Other viseeral -CNS 5 0) Normal, (1) elevated
* Non-nodal metastasis: in-transit, satellites, microsatellite £ AL {ron ) metastasis | (0) Normal, (1) elevak
Mid Distant CNS metastasis {0) Normal, (1) elevated

n. Primary tumor (T)
Tumor thickness \fuiladaniinana survival 1e3gtaannign lnelull a.e. 1969
Clark wazAnse™® IauiiaseAuANNANT R melanoma invasion ANN anatomic level of invasion
w5 3zau (g9 3"7) wsitiieaann Clark level LHWNNsUUSIUTIADININ WATHANHNLLUEN
fn faqiiuaslilunisuan prognosis tawnzlungaiiaaavun <1 s, wint Tt a.e.
v a = 1 a = i Y
1970 "4 Breslow laiauanistsziiuaanuaniaanisutialudalfana ieliminauay
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waugnlun3Usziliu staging lae Breslow thickness tatinanldlunnsdseifiu T category
11 TNM staging A3 AJCC ﬂﬁuﬂi"uﬂ;m%qﬁ 8" Imelld ocular micrometer JANNU
microscope imﬂaﬁwuﬂmﬂ%uuuqmmﬂwaq tumor ‘Lu%u epidermis 5&%17;571‘7;23%@@
tumor invasion (uUTaANAT ANNTANENTRY Jeffrey wazatuz"® WL Breslow’s thickness
Huiladeitdnfmyfigaiiiedie suvival dagawudngian T1aN0 5 10-year melanoma-specific
survival (MSS) D93aeay 98 LL[FIwLuE:\I:ﬂQﬂﬁﬁ tumor thickness >4.0 NN. %178 T4bNO azdl 10-

year MSS 8842 75

Breslow micro stage Granular cell layer Clark’s level I-IV
D_E- SR T ) I Intracpidermal

II: In papillary dermis
III: Fills papillary dermis

IV: Reticular dermis

Depth of invasion, mm

gﬂﬁ 3. &My Clark anatomic level of invasion"”

Ulceration L1l1 independent prognostic factor 11 localized disease stages I-Il LAY
. a a aa A Al . = ~ o !
N1TWU ulceration AN Ifammmwmmg\‘imwﬂ’mwimwu ulceration LN@Lﬂ?‘ﬂumﬂunun@N
ArlaeNdl tumor thickness i
Mitotic rate Ly independent prognostic factor 11 localized disease stages Il 3
ANNANNUSRENIT TR ATYNLARTINTRETIRN A NNTANENT8Y Francken LazAn®
Taainuanli melanoma N8 tumor thickness <1.0 8. N3 mitotic rate <1 mitoses/a.? &
10-year MSS TReay 97 %Qq\mfjﬂ mitotic rate >11 mitoses/Na.> & 10-year MSS IReaY
77 atadidgd Aty 114q1iu American joint committee on cancer (AJCC) atiuiliuilganss
= M v . . 1 1@ o A o o & a B
7 8 lulazan mitotic rate Tunnsuila T1 subcategory WANENRANNANAUSALIENELEEN

Tunnsmy sentinel lymph node metastasis
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9. Regional lymph nodes (N)

NNIUNTNTZANLVBY melanoma ﬁumuslmaiﬂdﬁ@mz 90 NT¥ANLNIUNIY lymphatic
channel WAARULEE BIRALUNTNILANYHIUNNG direct hematogenous b N category i
TNM system 9184 AJCC atfuiliunlsanisrl 8 uiuflu 2 dnwou foil

Regional lymph node metastasis ma‘LLwém‘zmﬁu@%iﬁuﬁTﬂLmem primary
tumor Tmﬂ‘l/ﬂﬂfmgji_l?mmu‘uu/“u’l azunsnszana regional nodal basin (groin, axillary
lymph node) WAMINALULUD primary tumor agLFLIANAY/LHUNAS LTUaNNIINITUNT

2122 {p e UAannI7Aail

ngzanemae Sappeys’s concept!
1N tumor @gjmﬁ@ﬂxaﬂ (belt line) >2.5 . %ﬁmmwém:mﬂﬂﬁ axillary lymph
node (LN) WivnneNNaNasie 2.5 ax. aziinisunsnszanelelfi groin LN

W1N tumor B¢113937N midline >2.5 a3, Azdinsungnszanalilusnumaam tumor

N tumor agnaasianIelu 5 a3, 184 vertical/horizontal band AEANNNTOUNS
nszanellifléiie 2 du

Regional LN metastasis il AJCC atiutlfutlgandsd 8 gnutiueneanith 2 71
RO th

1. Clinical occult nodal metastasis Aa ftlaafinsaasiasiwaadalaannnisnsaa
TNMEUTETIAIUADE (clinically negative regional LN) WRIRTIANL microscopic regional LN
metastasis A1NN1991 sentinel LN biopsy (SLNB)

2. Clinical detected nodal metastasis A Q’ﬂf;ﬂﬁmmﬂwuﬁﬂmﬁﬂmﬁ@ﬂm (clinically
positive regional LN) a1NN13AT92589NN81TaTed@a daqt

Non-nodal locoregional metastasis a13:130n7unsnszaenuls 3 guuy

1. Satellites metastasis A® N cutaneous LAZ/Y38 subcutaneous metastasis ¥4
1N primary tumor <2 Td.

2. Microsatellites metastasis Aa N microscopic cutaneous metastasis IuLﬁ@Laﬂ
419LAEI 11 reticular dermis, panniculus 1138 beneath vessels 1A811199N primary tumor
agnatag 0.3 NN

3. In-transit metastasis A® & cutaneous LAZ/Y1138 subcutaneous metastasis ?ﬁ‘d‘wu

luan#iag119a1n primary tumor >2 @ial. waretinau regional LN TutiFuiniuu
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519 4. ¥ann17 Sappeys’s concept regional lymph node metastasis™

Nla Nib NIb Nie Nic
v Clinical Clinical Fixed
Clincal occult . dotected o, detected y_ amsed
(non-paipable) (palpable) (palpable) nodes
Im transit
Im transit metastasis |
Metasiasis
Satellste
——
Primasy Primary Prismary Primary Y Prenary
umor umoe namor namor hamor

gﬂﬁ 5. Nodal lymph node metastasis and non-nodal locoregional metastasis®’

A. Metastasis (M)

Atheynausaslafunistsviiu distant organ metastasis lagnsmIaasIaNIe
ﬁ?:‘uu%‘u “ LI NN9MIIA chest LAz abdomen T8 ATIA chest X-ray L‘ﬂlﬂmmm lung
metastasis u@n@’mﬁm?m’mﬁ@mm% liver function test L‘ﬁfrﬂmm@m liver metastasis @n
vannasaalanuanaRand arsnsoldiilu bassline lunisnsaanmasial g Insaseny
dnlnnyfdnnunisgnanuresnzieie ton fU nsvan mMuAuans uazsvuilszam

ANAAL
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M category 114 TNM system 283 AJCC ﬂﬂuﬂfuﬂﬁ;\m%\iﬁ 8 1#ld anatomic site of
distant metastasis Lald serum lactate dehydrogenase (LDH) lun1suiia subcategory 16
finsiiia M1d category Wnaniilesainsidaganudlugilasfisl ONS metastasis 23 overal
survival 3% wananniiiafinmautia subcategory 1atld serum LDH sasgas fayanudn
serum LDH lutlae stage IV tufimansdsniussie response, progression-free survival,

24291135 Aae adjuvant therapy

melanoma-specific survival L.ag overall survival'
nngaLiiulen

Stages | and Il melanoma @Wﬂ%@gﬂwudﬂ melanoma 114 stage 1A X 5-year LAY
10-year MSS 7i¥asaz 99 Laziasas 98 AINATAL (ﬁqgﬂ‘ﬁ 6"9) @1 melanoma lu stage
IC § 5-year uaz 10-year MSS 7i5otay 82 uaziauay 75 Atlae stage Il Aaziifanay
15-36 71w local, regional ¥3® distant metastasis {int daulunjudanisiiin recurrence
sinfanslu 1-5 Tusnudaainnnsitad usedndlstau SFeuas 1-5 7ifin late recurrence
Faust 10 ﬂf‘fuiﬂuﬂzjmﬁﬁ intermediate thickness L@@t 1.6 1. LAZWU Ultra late recurrence
IAamus 15 Talee

Stage Il melanoma Ay AJCC atfutlfuilzaniaedl 877 Taananaifanfisfeaiy
adefiinasa MSS fadtanu regional LN wa tumor category 1aentian 5-year MSS 1184
stage A Laz D uANANAURLNATLA1ATY AD Ta8aY 93 UAZTRLAY 32 (ﬁqgﬂﬁ 71
WAAILALIAUINE RN recurrence Iuﬂzjaiﬁtﬂu early stage Il melanoma (SLN-positive,
micrometastasis) 48731 recurrence mﬂﬂdﬂmjmﬁlﬂu SLN-negative 1ALy A TREAE
15.5 WAZIRUAY 6.0 AMNAIAL LAZAINNITANENLad EORTC melanoma group® wuan
mjmﬁlﬂu SLN-positive ka2 SLN negative & 5-year overall survival rate LANFNNNUEENIN
eudfny A Fetar 51-67 uarieuar 88-93 muaay lunquililu stage Il melanoma
oty Asfiddnlunisuannissniiulsaiign Ae Siusuresasiivaesiith metastatio
node WAaY clinical nodal status (nonpalpable WAL palpable) 2R9AINNAR NNTRUTRLNA
ulceration A& primary tumor

Stage IV melanoma Lﬁ@wudf]@’ﬂqaﬁﬁ metastasis TUlARAuuLAatTy Rilengu
a3l median survival rate tlszanos 6-8 tiaw wiailu T fomTniededelfaom way
distant LN faaaz 42-57 lilenfesay 18-36 lusuieuay 14-20 lunszaniesay 11-17
ILaE gastrointestinal tract Teuay 1-7 LLmﬁT’]LLMﬂQﬁ metastasis LL@zmiLﬁmm LDH €98

HARBN1T7aATIRAIgLN 87

o



Revolutions in Global Health

E -4
s -1
-
!n
Pe
-
Py = ] BTYRE_ IGYR
= <] R el
o p— aTEF  OTR B4%
- - —_—la I W RN
- - —r MAE BPW BT
- — 0 =1 e 4%
=
a
=9 L] L L] Ld L] L} L} L 1 1
1 i L] ] L] F L] # -
Fowry Senon Dusgnones

gﬂﬁ 6. LARINIIN Kasplan-Meier 484 melanoma-specific survival 11 melanoma 5812 |

LAz 119

519 7. uanans W Kasplan-Meier 184 melanoma-specific survival 114 melanoma szeiz III°”
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<2

1.0 1.0}
N === Normat LDH (n = 307}
= 0.9 - - 0.9 e Abegemal LDH (0 = 377)
g 0.8 \ 5 0.8 Log-rank P« 0001
S 07! 5 o07-
g \ g
E- 0.6 1 v| _-9—_. 0.6
@ 051 & 05
o -]
= 04 o= 04
§ 0.3 Skin, 54, or distant nodes in = 1,474) ,g 0.3
= 0.2 = 0.2
(] S —— mﬂx skin, 50 {n = 1,8595] (7]
0.1 To—— ——— 0.1 4
Nonpulmonary viscersl (= 4,603) B
[} 1 2 3 4 & & 7 8 98 10 0 2 4 6 8 10
Time Since Stage IV Diagnosis (years) Time Since Stage IV Diagnosis (years)

g1 8. n. uanans W survival 299 melanoma sz8E? 4 Ngnalliansne 1* 2. uans

N7 survival U84 melanoma T2e1E? 4 N3 serum lactate dehydrogenase Watn@

%4 )4 ] L%
N1FINEALINTITHIANA
1 o [ (% o a & 9/&9/

nerneaLuNIITNENMANYeY cutaneous melanoma lnsdandszasAiialilamy
A A A o aa o aa A o & = A = v
AN EUTUNANTINARENNNENTAN, NBUTUBENIAENIRLANLUN /NN L

° o @ 0 ¥ a A o

weanlsa uaziilnlenianisnausiiugn (ocal recurrence) Hetige lauduannis
HIAANABIANTINN 2 Taq8A® NIFANENTANINUAN (primary tumor assessment) WAZNFIA
FaNUNLASY (LN assessment)

N. NMINIRANLIBINTWKAN (primary tumor assessment)

Wide local excision® 1fux1nsg11lun1sine localized cutaneous melanoma 1ng
NCCN guideline version 3.2020" famns197 3" Wizl wide local excision (WLE) 1l
FAYRLUARNINAMNALNUDY primary tumor taglaantilufadsnfnen muscle fascia aan

NI waTHMIANENTNIANATYTNERAABUNINIINTEATBLIIANTHIAR (clinical margin)

AN9199 3. Principle of surgical margin for wide excision of primary tumor"™®

Tumor thickness Recommended clinical margin
In situ 0.5-1.0 cm
<1.0 mm 1.0 cm
>1.0-2 mm 1-2 cm
>2.0-4 mm 2.0 cm
>4 mm 2.0 cm
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The world health organization (WHO) melanoma program® ¥innsAnenuuugs
wazpauAN (RCT) Wil A.a. 1991 laevinnisAnmlugilon 612 ¢y 715 primary tumor
thickness <2 8. TaenalFeniieuszndnangaiivin WLE 1-aa. fiul 3-8, margin $28121907)
ﬁmmm'ﬂaﬂmu 90 LABY WANITANENNLAN primary tumor thickness <1 . N9 WLE
1-e531, margin T safe uaz effective tReana Laifpnuuansnaiuegnaiiiaddynieada
A28 local recurrence, disease-free survival kae overall survival

RINN19ANENYB cancer research UK-based™ yinnisAnmuuuguuazatuas Tudl
p.. 2016 TaeninsAnmlugilag melanoma 900 31 131 tumor thickness >2 aial. 11/Fe)
Weugtlag WLE 1-ai3l. U 3-8 margin TneszeznanfnAaIeatuIU 8.8 T wudn primary
tumor thickness >2 H3. NN3¥1 WLE 1-ial. margin tllsiiieana aanadasiunnsinen
284 the swedish cancer society® vinnsAnuLLgauazpauax Ul a.A. 2019 lagvinng
Anelugtlag melanoma 936 978 713 tumor thickness >2 1. InefFenifiuszndnangs
WLE 2-4i1, 11 4-63. margin AaRMataasunw 19.6 11 Tagwuan primary tumor thickness
>2 4. N9V WLE 2-3. margin v safe ua effective Lieanaldfinauunnsaiuasing
e ATYN9aDFluLad 5-year overall survival Wag 5-year recurrence-free survival

1129111 primary tumor thickness >1.0-2 4. ?ﬂ/ﬂaiﬁ‘ﬁ/@m;ﬂfémclinical margin 7
Fa1a1 1ne NCON guidelines version 3.2020"" A15¥11 WLE 1-2 i, Auagiusumiees

3N 913N NTHNIFALLL WLE 1-13. H

primary tumor wazn19Lfiutlauna Insanuidaage
local recurrence 8NN WLE 2-13. aealtiadAny ums overall survival ldumnsinariy
ataiiidnAty Semnniansnie high risk feature (tumor thickness, ulceration, lymphovascular
invasion, location, LN, melanoma subtype lLa¥ satellitosis) azlAnnaideasaniaiia
locoregional recurrence zﬂﬁ\‘imit}h[ﬁm WLE 2-4.

Phan uazanie™ Ane surveillance, epidemiology, and end results (SEERS) cancer
registry WU retrospective analysis 11t A.A. 2020 Tmﬂﬁﬂmiﬁﬂwﬂwgﬂ')ﬂ melanoma in
situ 7,933 719 LWTaUEUNITRNARR83E Mohs micrographic surgery (MMS) La=as wide
local excision (WLE 0.5-43l.) WL3" 5-year cancer-specific survival rates (WLE Feeay 99
war MMS Faaa 99) 10-year cancer-specific survival rates (WLE IRuay 98 way MMS
Seeay 98) waz 5-year overall survival rate (WLE 588182 85 waz MMS Satay 86) laiinana
WANFNNNUALINNTIEATY FoumsriAaLLL MMS snsnsoldlunisamnuiiedeieln

F9ANANTNAIENNN LAZUUNTNNTVNNULAEL AN Z LT NN ATHELAZAD

&
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Subungual melanoma Lutnfiiansuzianiziniianain acral lentiginous
melanoma subtype WU veundniasay 5 489 melanoma yiavina laevnnwudny
melanoma in situ #3@ thin melanoma <1 X3, 81932 wide local excision AHYINNNTAA
periosteum aanld@ag 11N tumoriaiwmqﬁq%y’u periosteumn LATAIN1T0LIA defect Aagl full
thickness skin graft WAMINWL thick melanoma >1 . LUz wide local excision 1ag

N3%1" interphalangeal joint amputation %78 ray amputation® szl 97

Subungual
mdlancma

519 9. Typical level 484n17 amputation &IUFUN17INEN subungual melanoma’®”

a0, MTENFARBNINUAD (lymph node assessment)

NN93TAEANNNTAIAT NN LALHTARIITNNIABNLNIAES YINATIAWLNTUNS
N9EANEAANLNARS (Clinical positive nodes) HaIYNNTATIANINEN BN AN ANA8AE
core needle biopsy (CNB) %150 fine needle biopsy (FNA) Liiafiusunaunsuinsn wannis
NFRRestNMAR 2 AN Ae sentinel lymph node biopsy (SLNB) t.ag complete lymph
node dissection (CLND)

1. Sentinel lymph node biopsy (SLNB)

Sentinel lymph node (SLN) A® RoNUNLURDI8NAULINTIFY lymphatic drainage
Tpenraniienzise saiudmasuzisdinsunsnszarasmedestinaesas Ui SLN
Aoy wdrdanszanalldientinmaasaduan 4 SLN a1ailduinndn 1 node lnawn
599 SLNB wadalinumaduzise dadndasinmaetsinaiuiannalimsimaduzs

40, 41

U 4 Taanudnnisvin SLN SNaaUAY Jeaas 12.5 WazH negative predictive value

Fasay 961

o
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MNNNTANENURY multicenter selective lymphadenectomy trial (MSLT-)* v11n13
Aneuuuguuazpauan lwll a.a. 2014 TaavinnsAneilugiee melanoma 2,001 e
WILNeUTE1919 WLE with SLNB (CLND if SLN- positive) Nl WLE alone (observation)
wuArlugtlaeiial tumor thickness >1.2 aixl. uagl#FLn1syin SLNB azil 10-year disease-
free survival (DFS) gandnguitlallévih SLNB atefiiuddty uanannimsdnenaes
Portinari wazAnE™ wudn 10-year MSS Tugfilaeil SLNB-negative ganinatinsiiiiadary
HlenfFauieuiunguil SLNB-positive

fladednAnyiiannaaesdivivlii SLN positive A8 tumor thickness xnitgn lag
Mitteldorf uazAnz“ vinn1sANELLY systematic Wudluglag thin melanoma (<1.0 &ia.
thickness) mﬂﬁﬂ@ﬁm%m@ﬂ’mﬁfaﬂmﬁﬁﬂ A ulceration, Clark level IV, nodular growth,
mitosis, regression 113091 <40 T filaanguiifianuAnsfiazny SLN metastasis geiu
feieuay 18 LLmﬁi’m\ﬂuﬁwu SLN metastasis b1 tumor thickness 1.01-2.0 a. ﬁ%‘jﬂﬂ
A% 12-20 2.01-4.0 H3. Ti¥08aY 28-33 Waz >4 Wi, Ni¥asay 40-44

laq1jun15%n SLN biopsy ﬁqﬂumﬁmﬂﬂﬁ'Lﬂummqgﬁu‘lurﬁﬂw stages I/l
melanoma ﬁﬂﬁiﬁl’a")@f’?\iﬂf]ﬂLL@$§QaaﬁﬂﬁﬂiﬂWUM5ﬂ§ﬂuﬂﬁiQﬂﬂﬁéﬂﬂgﬂlfi'ﬂ&l‘ljﬂ \WMABa M3
i SLNB lull@gnendin disease-specific survival (DSS) W nodal status NIRRT
HadendeiidAryuazinaransineselldas Tnaann NCON guideline version 3.20201°
TAuuz1N1INAN0917 SLN biopsy 1 stages IB wae || Frail

Stage IA 715 T1a category Hlanna positive SLN <faaias 5 adliuuzitlivin SLNB

Stage IB @ stage IA 713l T1b category 3@ T1a category 113 adverse features
(very high mitotic index >2/A1719 N, YER) lymphovascular invasion, positive deep margin)
Jlanna positive SLN 5888 5-10 a9uuz1inlyinin SLNB

Stage 1B ‘1'71'3?1 T2a category YERa stage Il Alana positive SLN >7ReaY 10 AqUULUN
19N SLNB

vngtlaefianandes posiive SLN. wianmswmadilaglanianiagyih SLNB
mma\ﬂ‘ﬁﬁ%%uwmmu \114 surveillance nodal basin ultrasound, CLND, adjuvant therapy

%178 N1TATIAFARNNBLNINATA
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AN9I9N 4. LAAIHA intraoperative pathological investigation/frozen section Tunsunem

sentinel lymph node biopsy m@dﬁﬂfm melanoma

é’ﬁwué wazAmz | 1l A.A. Definitive Metastases Metastases YRR AN
pathological | intraoperatively permanent (:a"atmz) AUNE
examination | /A uwduAuld | /A uduauld (Gasay)
(Gasaz) (Gasaz)
Gibbs wazAnz®® | 1999 | H&E and IHC 6/64 (9) 14/64 (22) 43 100
Pieter uwazanz™® 2000 H&E and IHC 8/99 (8) 17/99 (17) a7 100
Alexander LAY 2002 H&E and IHC 44/360 (12) 74/360 (20) 59 100
Az
Dariusz LAy 2008 | H&E and IHC 7/148 (5) 16/148 (11) 43.7 100
A
Nives wazAnie®™ 2017 Modified 20/201 (9) 25/201 (12) 57 99
Giemsa and
IHC

H&E: hematoxyline-eosin, IHC: immunohistochemistry

RaEGN intraoperative pathological investigation %i3a frozen section HAalaiielg
Saaay 43-59 Aeslaliuuzinlivingannunnsvin SLN biopsy 11b#nN13v11 frozen section Ty
GIUAANIT re operation i Lﬂm@mﬂ melanoma  incidence of micrometastases AN
NN1TATIANIN pathological FaInNIInTIa immunohistochemistry (IHC) TlaenAdeInUNg
frozen section vinbslalduuzsiinnsvin frozen section T a1n NCCN guidelines version
3.2020"

2. Complete lymph node dissection (CLND)

n9%i1 CLND fewflu standard of care Wiasnansonaisaxtnmaedld clinically
positive node e macro-metastasis), radiographically detectable adenopathy 138 SLN-
positive (micrometastasis) ﬁﬂfmﬁqﬂﬂuﬁl positive sentinel lymph node azlAsUANMIEUN LY
ns¥in CLND sia inszilhe Slenaideafiazmaunsnszaistaasadnziianni non-
sentinel lymph node (NSLNs) Tneiffilaeifisl positive-NSLNs a¥l DFS, MSS uay OS 7iut)
N9Ngx negative-NSLNs®" usifagaannis@nenuas Morton uazamy™ wudngiload
oositive SLN 7il&51n13% CLND azil positive-NSLNs tiesszanudasas 20 483 CLND

specimen lurnienaniagay 80 u negative-NSLNs

o
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{laqtiuiinsAneNa8s dermatological group trial (DeCOG-SLT)™ yinn1sAnELLIL
multicenter randomized controlled luszaizdi 3 1uTl a.A. 2016 InevinmeAnenlugas
melanoma with positive SLN 5,547 918 L‘Ll?ﬂ‘l_lLﬁﬂﬂiswjﬁdmjmmﬁlﬁ‘/wﬂ’liﬁﬂ immediate
CLND fitobservation RARNNL@ALLIY 34 LABW WU4IN19911 CLND laldasanizes
recurrence-free survival, distant-metastasis-free survival waz OS @2AAREINLNTANENUBY
multicenter selective lymphadenectomy trail II (MSLT-1)*® vinn1s@AnewLY multicenter
randomized controlled Tuszeizfi 31wt A, 2017 IaevinnisAnelugae melanoma with
positive SLN 1,934 318l WL4n 3-year rate of MSS ldumAnmAnaiy LLﬁﬁﬂQﬂﬁiﬁ%.lﬂ’]iﬁ’]
immediate CLND azsiaeiliia DFS Lﬁﬂﬁ@mﬁmﬁﬂuﬁm@ju observation group (588482 68
LAZIREUAY 63 AINATAL)

asaaagladn mu NCON guidelines version 3.2020 sl,u;:d:ﬂfmﬁ negative-SLN
Taifipauanfludiasin CLND usflugilog stage il aanns#ial positive SLN n13%11 CLND
luslaaniaeanguiu < azdaai3ed regional disease control kazdasuandayauas NSLN
metastasis Aetaetanmanennsallsaustlallfiia sunvival™ Fanasudadayalundyasng o
vialanalunnsnsaant NSLN Wa prognosis a1nn13asaanyl NSLNs ainwa morbidity a7n
N3 CLND ungtlaamsnuneuyinnissisn

Anatomical complete LN dissection (CLND) 11 regional LN ANULMAUIFNG <] HASAB
103l

Axillary lymphadenectomy N3 CLND lusnusiefivingia levels -l n1a6sim Aas
qzadlilie S-shape incision Lag arm abduction ANTALILIINITUNALEALFAR axilary vein,
brachial plexus, long thoracic nerve, thoracodorsal nerve, WLag medial pectoral nerves

Head and neck ¥na clinically positive e microscopically positive lymph nodes
AN9NANTIUINNTYIN neck dissection slmi@mfﬂt,uﬁmmjmm “] AN drainage U84 primary
tumor FuMkAng | vnwenBanmiiaduiion lumhuasfsse deuvhagldasonn
WAes parotid uaE cervical levels IV d7u lesion fiagufnniAsszdaundazlidsianiy
WABY occipital LA postauricular WAMINWENE mmwmﬁ midline 1138 coronal band 814
alUAlafl Al Ra s N A UMLaRiRTIa9Nne NUANLNIARYAIaNIIYN preoperative
imaging YR preoperative lymphoscintigram

Inguinal lymphadenectomy 1911 CLND Tusumstitsenaulldasnnsanzaas
ﬁﬁmammglm superficial (inguinofemoral) LL@%ﬁ@’]iMﬁL@’]:ﬁiﬂwj’lmammju deep (iliac

L&z obturator) nodes TunsainiAnnuaeiazwunsnszanaanzslagelunsdlsellil

&
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Clinically positive inguinofemoral nodes
Positive >3 inguinofemoral nodes
Pelvic computed tomogram (CT) reveals iliac/obturator lymphadenopathy

Positive Cloquet’s node (the highest deep inguinal node)

N195NELLUL adjuvant

n. Interferon (IFN) alfa

IFN alfa tflu immune modulator fignaNaNTEdL antitumor activity Inensedu
dendritic cell and T lymphocyte LTINS nodal tumor tissue WAUNTZLIUNNT STAT 1
upregulation® 1ag/lAFuN1951U383937N food and drug administration (FDA) 189a13§aL33N"
Tull A.A. 1996 9ild IFN alffa lunnsin adjuvant therapy MaansnAngLlag high-risk
melanoma (stages 1IB/C, Ill) CREY prognosis LeiNI§tlog stages IHIA® dinsAnenaes
Moceliin kazAniz® wuy meta-analysis 111714 adjuvant IFN alfa Lﬂ?‘ﬂhLﬁﬁUﬁUﬂ’cﬁNﬁiﬁ
I8l nansAnenuandliiiudinasld adjuvant IFN therapy gaeiiin disease-free survival
(?@ﬂ@z 18 risk reduction) Wa overall survival (5‘/@&%5 11 risk reduction) 1mﬂmm3m‘1’7\j3¢
anansrenTaslaiasas 8 11 5 T uazfeuas 10.5 71 10 T lasaunaweeen wazsvezioan
2897175 NEN LR ANNFNAUSAUNANTTNEN

NARNIE IFN alfa TUIAGILAIWLINANATI9LAENAINEN 11U flu-like symptom
(fatigue, anorexia, weight loss, myalgia, fever, nausea, headache), depression, hepatotoxicity,
myelosuppression Aan gl pegylated IFN alfa laainnsAnen european organization for
research and treatment of cancer (EORTC) trial 18991®” @4 randomized filae 1,256 318
Fa15lu completely resected stage Ill melanoma Li_l?‘m_ll,ﬁﬁm‘zwi’mmjmﬁ observation 117
191 pegylated IFN alfa Inglliluszezioan 5 1 wuan 4-year relapse-free survival §anan@sing
ﬁﬁﬂﬁf]ﬁmﬂﬁmaﬁiumjumﬁ pegylated IFN alfa wsilaiuansnglis overall survival #1a9ann
viu pegylated IFN alfa 143U FDA Approval 1l A.a. 2011 wazilaqriu NCCN guideline
version 3.2020"9 wuzinliilu second-line 13 subsequent therapy 11 metastasis 1178
unresectable stage

a1, Immunotherapy (gﬂﬁ 10%%)

Immune checkpoint inhibitor gniauLIluenranlunisinm advanced melanoma
Lﬁmﬁu overall survival Iagil1 monoclonal antibody ﬁfv«zzi’jmﬁuﬂ’mﬁm receptor-ligand

1 @ o o < .. a
interaction s¥uINamAANITINY T cel® vinlidgnsdaanszsiu T cell activity (in T cell

o
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proliferation, IL-2 production uazmaaNszRu T cell activity lunsAasuaaanziia®
Anti-CTLA-4 laun ipiimumab

Anti-PD-1 loun nivolumab, pembrolizumab, avelumab, atezolizumab Wae duvalumab

Tumor-draining Lymph Node: | Tumor Microenvironment:
Induction Phase of Anti-tumor Immune Response | Effector Phase of Anti-tumor Immune Response
|
Activated T Celt | Effector T Cell Exhausted T Cell Effector T Cell

|
|
|
|

p |

lc; | o o E

< | o

: . (' V= | 3
| @ \ e = L
| &
|
|
|

51l% 10. WARAINALNNNTYIN91289 immune check point inhibitor®

Anti-CTLA-4: ipilimumab

.11 monoclonal antibody ﬁfﬂfﬂﬂqw?ﬁ,m AI4AB immune checkpoint receptor CTLA-
4 Tpaidl NsANE289 Hodi wazane™ wudnisli ipiimumab Tugiae unresected stage
l 38 metastatic melanoma (stage IV) ﬁaﬂLﬁN progression-free survival Lae overall survival
atddadIA 39 iplimumab laTunsiusasiag FDA Tutl a.A. 2011 @ wiunis
5ﬂ1ﬂﬁ;§ﬂﬂlﬂ unresected/metastatic melanoma

Mﬁqqﬂﬂﬁu 7 A.A. 2015 JAnN9ANEN the european organization for research and
treatment of cancer (EORTC) trial 18071 °" Faflu phase Il double-blind, randomized,
multicenter Lagivinn191TeLLiiey adjuvant high-dose ipilimumab (10 §n./nn.) NU placebo
slut}}:ﬂ'm complete resected stage Ill melanoma Tmmawﬁﬂfm stage llIA (fﬁ Nia Aedd at
least one metastasis >1 43.) 3@ stage IB/C WAliT93 in-transit metastasis %QQﬂQHVJﬂ
AUARILATUNNTFA primary tumor e adequate surgical margin wazlA3uN19%1N CLND
Fandae SananisAnEWLIN71e high-dose ipiimumab Taeiiial median recurrence-free
survival (RFS) Taeiiaiily 26.1 Lﬁfausl,umjmﬁiﬁé*u ipiimumab gAY 17.1 ineulungs
7il67 placebo athadiiadfmy

Lein371% high-dose ipilimumab Slennaidase immune-related adverse event s

o 6 YV o =< v a2 o Al 1% A a aa
‘V]”II‘Mm‘ﬂ\?ﬁﬁ‘!ﬂﬂﬁl??ﬂm@\‘}ﬂﬂ?@ﬂﬂg 52 @ﬂ‘Vl\‘iﬂ\TWU@ﬂQﬂ 5 718 (?@ﬁ@g 1) NERLTININNNIT

©
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19 ipilimumab (drug-related death) A4131 NN9NANTUNLI adjuvant ipilimumab BUABIHNNT
ar ‘Vﬂ = j_| ”I ¢ ”I o 1 o = (62)

waRsiurastslsrleniuaclnEainnisinmedieaziasn

Anti-PD-1: nivolumab

1% AL ] o X af @

AMNUBHAY ipilimumab mﬂum&mmaﬂw melanoma A LANWL adverse event
l v = a aa A a 1% o v, = v = =
ABUTNGITINDINUNITRETIRNNEATBANLNTIE iplimumab DeTasay 1 AENTANEN
CheckMate-238 trial® TaAnsmani1sine1ad nivolumab @ailu anti-PD-1 1Fauiiey
AunIg i ipilimumab sL‘LL&:I‘fJfJﬂ resected stages IlIB/IIIC/IV melanoma ANELLL randomized,
double-blind, phase 3 lA8FARNLRALUIY 18 LAY 1A 18911 12-month rate of RFS Wy
! Y q‘ Vo . z = d‘d 1 1 A o o  ar = v ! v
31 JuaedlATy nivolumab Wl RFS Niandneteivadnaty Ae fasas 70.5 fAeouay
60.8 LHaLNEUNY ipilimumab BnEany treatment-related adverse event l1in7a7N 3 138
4 \WeaFenny 14.4% Aafetar 45.9 WazERIINNINLANITINENLTaIaINl adverse event
\endaeay 9.7 fefeuns 42.6 Tunguiileeflasy nivolumab WieuAy ipiimumab mx
aou Taglinwud @edamlunguinla3u nivolumab Tuanehwud@adan 2 e (Fasas 0.4)
Tungulafy ipilimumab wanainildeinisdnslugilon unresected stages III/IV

6559 Wya1 N7 nivolumab BgaALIuIeliIaNnY ipiimumab UUTIeLNN

melanoma
orogression-free survival (PFS) Lilefiaiiunaslif ipiimumab aeingiien wsfiny treatment-
related adverse event l1unsndl 3 vida 4 gandnituriv

{laq1iu NCCN guidelines version 3.2020"7 wuziinlvilu first-line L metastasis
%78 unresectable stage ANdayatFUTIEEUUINLTlUNGN anti-PD1 A® nivolumab
wananilfiail pembrolizumab %QLﬂum"Lumjmﬁmﬁu Tiuans3nsAinngn iplimumab
Fafluelungu anti-CTLA 4 @nvisdsdl adverse event osndndag drmsunisinmniiy
adjuvant therapy slui{ﬂ%;l stages Ill/IV melanoma

A. Molecular targeted

1u;§ﬂQﬂ cutaneous melanoma &NN1TOWL BRAF mutation Aoy seannusasas 40
Tnganansansluauianiesas 54.8 waznuluawedasesas 38.2% Inanns mutation
ﬁuﬁmmﬂmﬂmuﬁmm glutamic acid 11 valine (VBOOE mutation Wulseanusayay 90
183 BRAF mutation ﬁaum)lmﬂmnﬁ BRAF mutation Lﬁm%u%ﬁﬂﬁﬁmmimzﬁ:u mitogen-
activated protein (MAP) kinase pathway ¥liaasinnTuiGasInRaLng dennsdune
BRAF mutation iliifianns5nen melanoma 1pels targeted therapy Teinansnisdnen

wudenlunga BRAF inhibitors 1178 MAP kinase (MEK) inhibitor Hagiiial PFS uay 0S®*

o)
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ﬁmaﬁnwﬂuﬁﬂw unresected stages IIIB/C,IV melanoma ‘ﬁﬁ BRAF VB00E 38
V600K mutation Iatild BRAF inhibitor $axny MEK inhibitor LifFainiiaununisld BRAF
inhibitor alone WU3NNFKE combined therapy doefin PFS uaz OS ag9Ndud1ATY®”
uananiifefinadnen COMBI-AD trial Gadnnlugtlas resected stage Il (IIA >1 s,
l1IB/C) melanoma ﬁﬁ BRAF V600 mutation laginTauiieunisld combined therapy eIy
U placebo WUTNTALAN RFS way OS athafidAmymuiu®
flaqtiuuuziinlyingaa BRAF V600 mutation Tugtlat melanoma vnse Instanie
ﬁﬂfmﬁ'ﬁ nodal/distant metastasis WAT&N130LE combined therapy 721319 BRAF/MEK
inhibitor Tun131T1 adjuvant therapy Tur1lat resected stage IIl vivalugilag unresected/
metastatic melanoma 151 mﬂﬁﬁ BRAF V600 mutation
4. Radiation therapy
Melanoma Lilu radioresistant tumor mezﬂzﬁumﬁﬂmﬁfm radiation A48
Snantia lnefideradsi
Primary disease radiation therapy
Definitive therapy Lﬁl@ in situ melanoma (lentigo maligna) ﬁ"LstmmNﬁmiﬁﬁmmn
fladesnuguninaeartloe
Adjuvant therapy Tunsailaianansonnls adequate surgical margin WaE negative
resection margin ﬁfl high risk feature (head and neck tumor location, a Breslow depth >4
N3 38 a Clark level V tumor)® \AadaeluiFes local control
Regional disease radiation therapy
Definitive or palliative therapy Lfifa unresectable nodal, satellite 1178 in-transit disease
%wvﬁaﬂ@mﬁm pain, mass effect, tumor-related hemorrhage WAa< local irritation A1N skin
LAY subcutaneous metastasis L6
Adjuvant therapy 114 N3 high risk of nodal relapse™ AN
Extracapsular extension
>4 nodes involved
Large lymph nodes (size >3 . Tu parotid, neck WAL axilla LAZAUNRN >4 TH.
for groin location)
Multiple positive nodes (>1 parotid >2 cervical YED) axillary e >3 groin-positive
nodes)

Recurrent disease after prior complete nodal dissection
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AINNNTANENURY Burmeister hazane”"

WUy randomized controlied lugtlae
melanoma 91191 250 ¢ 713 positive LN LavHANKIAENgeTazil locoregional recurrence
Tmmﬁamﬁﬂuﬂﬂwmﬁ%‘u radiation (48 Gy lu 20 fractions) MuUNgx observation 1At
Rasnudilan nauiuiueds 40 ieu wudnandiléiy radiation §8msnnaiAia nodal
recurrence Waeninngailaléiy radiation atefidudAny waedndlsinallinndidon
i RFS uay 0S uananisl deyafiudiuanmsAnenaes american society of clinical
oncology 20157 Ipgianugilaeuiu 6 1 Tag wudn ftlaaitlésy radiation & 5-year local
recurrence Sotia 21 Waieyufiunguinlalléiy radiation Nfatay 36 uavlainudntauan
RFS WAy OS 1muny

4. Melanoma vaccine (g‘ﬂﬁ 1179)

ANA@INTl NI NEULL target cancer A1NNNsTIBARNEISIAING tumor-
associated antigen (TAA) ddlantlumaginfivall TnatlnfasuzSainmnasnsolunis
VALMANAINNIINTEAUNTVINNLIES T cell 17 uudAalunnsaing personalized cancer
neoantigen vaccine”™ aadinmsinsasnziiaansagilaanvinnisnaniilu neoantigen e
vinnnsaanaulunszAunisvinanuaes specific T cell IiinIsRavauaiamaanzily
Famenfludautlantaey lageenana ldlans sz Sdinansne heterogenous mutation
POIUARTAY UBNANTNEINTINNIAdRTadNzS I vl AN T das antigen Lfix
2 vlAR cancer immune cycle 1l positive feed back dogitiintlszAnaninwaas adjuvant
a'u e

An3AnEN8e Patrick wazAnz” ¥iNN19HAR melanoma vaccine phase | lugtae)
unresected stages lIB/C, IV melanoma ugjilag 6 18 Tnamasnisnnsingilos 4 31e Taidl
recurrence aaaNATIARARNlL 25 Haw daugilhedn 2 ef recurrence Fsa1anTn
SnEnmag anti PD-1 AUaNNTWA complete tumor regression LA @BAAREITLINNTANE
284 Sahin UazAE" ¥N1INAR melanoma vaccine phase Il Tugtlat unresected stage
nB/C, IV melanomalu@/ﬂfm 19 578 WLINANNNTOANERIINNTLRAA metastasis LAZLAN PFS
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