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Malignant melanoma LI uuzi3aNniaaINNITLLNAINRAUNAUBY melanocyte 138
pigment-producing cell ANNTONATUNLANANNN melanocyte 97N skin, eye, mucous
membrane of upper digestive tract, sinuses, anus, vagina Wae leptomeninge WARZWLNIN
ngmanLsHl” 2dluunaniiaznanand cutaneous melanoma L¥intiu

Cutaneous melanoma {inAINNITLLNATIRALINAT®S melanocyte T9t]lutu basal
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layer AR ep|derm|s<[,mﬂ melanocyte NUUNNFTIN melanin enuﬂuma*mw@meﬁmm ultraviolet
LV) Mflusunsasamaanamila Laased UV azyinliiiannsd@amnaliny DNA strand
Tuwmasnantle dawddnluniazdnfsanigazanansa deasuss DNA strand NL@81Iea1n
598 UV 19 wssneiladen@easing < a3y AAANNRANAIAILNTELIUNNIT RN TN
DNA strand ML@89108 Tz NANTWLNAANRALNRAU29 melanocyte nanei iy malignant
melanoma
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PORAAIGANADITUNLTMNTIR ATUN 9 TansantayanlasnziFaianiily
Uszinalngluil a.a. 2013-2015% wuani age-specific incidence rate (ASR) infu 3.6 Tu
Amneusy 3.8 luguijeriatseaing 100,000 318 wasHs1EIUgLRNNTIBINETIHINT
%l cutaneous melanoma LNy 0.5 Tugmne waz 0.6 lugvelssatlszaing 100,000 :1¢
PuzTilszin AN AnTalvAL 15 siatlszang 100,000 578 Andayadiasiunudn
malignant melanoma lutlszimalnadanulisin Weiisuiugifnisallusinglszme
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N17INENANUBY cutaneous melanoma AR NMTAIFAA TINAUNTINENWLL adjuvant
therapy T9LIAqUARTMUINTNNTTNENFAYE Immunotherapy LKHINTU TAELaNIzaNEs
molecular target therapy La& neoantigen melanoma vaccine %uﬂumﬁnmmwwﬁqqm@
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1. Heaqamuaula® a1g: nuxinluengninnan 60 T uay twe: WuRINLne
Sild
2. ANHULNIY phenotypic
a oAy = = o = = s
ANAIADAL 1T1 ANN UTE W89, AUNNNNGLAIVTOLTALE
100 typical nevi®: MINHAUIU common nevus NNT7 100 4R ALLWNAIIN
@9l unI9LAA melanoma T4 7 i
Atypical mole/dysplastic nevus pattern®: AanNL@eN18IN1ILNA melanoma AR
ANWUSILANUIULBY atypical nevus NXINTU MINH atypical nevus 5 AW AZLANAINN
d‘ = |
LAENDN 6 LN
(5). [ s a G [~ = vV
Sun-phenotype/tendency to sun burn®: LTuANEULNIINUTALNAR LAY Tuau
nax Caucasian populations LHa3a NAURIINERAE melanin Yaevinlitseananinlunis
flaeniuiaanuas UV A Lag UV B (photoprotection) anad adiia cell death Waz malignant
transformation ladnenaniluanmsdAnylunisiia melanoma Tuauiaag®
3. Tsmilszansa
. =X d' a QI d? = I
Xeroderma pigmentosum Alanad@eana melanoma WAWNTUDS 1,000 N
Precancer lesion 1t actinic keratosis iae skin cancer lesion il basal cell and
squamous cell carcinomas
Chronic immunosuppression ” #1:170Wy melanoma TugtlaeNin oz AANMY
A1 i fiaalsm AIDS, chronic lymphocytic leukemia, non-Hodgkin’s lymphoma,
hematopoietic cell transplantation Wae solid organ transplantation
4. lafamanugnssu
Family history of melanoma®: gilaeial first-degree relative 1 ALLIlW melanoma
azdllanaidaesnaziili melanoma WNAU 1.7 1911 Wazynd first-degree relative 2 muLilu
IS d‘ d? = 1
melanoma A¢RlaNALALNINTUDY 9 LV

History of gene mutation®: BRAF mutation wulasaeiaz 50 cutaneous melanomas,
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CDKN2A (or p16) mutation @18190018M8aALLL autosomal dominant 18 waz BRCA2
mutation denylElugtlasnziiasun wagiild azflaniaifia melanoma AxAw 3 1
5. fladamsRiwndan

Sunburn 138 tanning bed use ﬁg\‘igﬂLLuu intermittent 1138 sporadic high levels
of exposure"”

Excessive chronic exposure to sunlight N5lA3U59E UV WLL intense intermittent
flanna@edlunisiin melanoma s#nnndnnslEFussALnY chronic continuous WaNaNi
fafidayadvnnivsyBRamiindannuamaarclunewinuaznouls lanyatsioneu

= a a = =2 1
81¢ 35 Taziinlen1an1sing melanoma iBLnd 2 (7

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

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

2. Atypical nevi mm?mgﬁuimﬁﬁmﬂﬂﬁsum melanocyte FeansnsoinanliliA
wiie Tdiiaialuel vinliiia pre-malignant lesion T9sinWLAN®ME flat macule TUNA
WNNI1 5 1. seumslaBuy (regular border) wazdliasiniane (variable pigmentation)

3. Radial growth phase LNAN17LA30YUAd melanocyte UL horizontal iy
epidermis (intraepidermal proliferation) LaZWLAMNNARALNRUBITAALLIL atypia (melanoma
in situ) WA E-cadherin ﬁqmmmﬁmmzﬂﬁ@g‘m%u epidermis 14 viaenaiiiaasntani
ananxlilisiaoy papilary dermis

4. Vertical growth phase tinnnsulaauutlaslag E-cadherin azwneliuass
N-cadherin wnufigavinliAannsqnansiuy vertical lusu basement membrane adlili
&1 dermis 114 invasive melanoma Uszannu¥atiaz 30 484 melanoma AxWUATL precursor
nevi wazianaz 70 Tlail precursor nevi usdNWUSIUTIAGHAY 7 U UV exposure,
phenotypic, genetic

5. Metastatic malignant melanoma LAANS=UAUNNTANAHU8 melanocyte 116
gausing 7 a89319me IaegaulnnjazsaannlUinnsetinmaesinafsaiew wasmds
anthufluduionds 4l Uen uazanes
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1l5zLANUa9 melanoma (subtypes of melanoma)

1. Superficial spreading melanoma (SSM)

Lﬂuﬂﬁ?:mﬁwuﬁmﬂﬁ@m Uszannianas 70 984 melanoma wWillugaeeny 40-50 1
ansnsaaafimunidlafls daulunwusnnd upper back TugTne waz lower extremities
Tufnils uazFasar 30 NANWUS pre-existing nevi uilnadaulun)sinasifstiues Ansow
PINENBANNTNAZIAFN 7 wuL radial growth Geasldaunuiiudewdelut wa
ANUALE vertical (invasive) growth anenzvepdnnlasyidliazs variably pigmented
macule %38 thin plagque with irregular boarder MﬂﬂLﬂuNﬁﬂﬁuﬂﬁﬂﬁﬁﬂHmz ulceration 1138
bleeding with growth

2. Nodular melanoma (NM)

Hutlsznniindlgsusufians danulszsnnfesay 15-30 989 melanoma 8]
Tnenads 53 I wuannfigaiiansia Aswe uazee dnulwn)iinTuedlsifl pre-existing nevi
aneienansan Inliins ALy radial growth phase wAAzlALLL vertical growth phase
Tnelmiuetharaddldnaniudlanivieihuion fewhlFnnmmennsollsalsl Sanmoe
dark pigment, pedunculate YR polypoid nodule WABNANAN®LY uniform color, symmetrical
boarder vizaanailidusnauinansruaLan Gea1avinliinisifiadt nodular melanoma a1

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

Wulszanuiagaz 10-15 289 melanoma msﬂmﬂmaﬂ 70-80 T wazwulatasunn
Tueepaandn 40 1 Fuvieiinusinazidusmumifignuaaunanin (sun-damaged area)
1auA face, cheek, nose, neck, scalp and ear \n mu?mmﬁl Wu pre-existing lentigo melanoma
(Hutchinson freckle) FeFUSTIU cumulative sun exposure NINNT7 intermittent exposure
LM ilu melanoma in situ An19ALTIWLLL radial growth 81nnen vertical growth naneLily
wazet/lu radial growth phase WIUBIATNMANEFLL] Aefinmanennsoilsafianantsznnay
"l ANE04E flat, brown, macular ill-defined border dnouziidnAtuAasl extensive sub-clinical
lateral growth YiNlviRlanTaAneanluianwsazyInAs standard recommended margin
MlAnlana recurrence 151/@4

4. Acral lentiginous melanoma

wutfetndniesss 5 189 melanoma anglatiaduiiny Aa 65 T WuaNigeT
AN se9aaNIAe file WAL IUTBIAL (subungual) AINAAL Falsznmilinazwilu
AURIEAN (FREAY 60-72) LAZAULBLTE (FREAY 29-46) NINNINAURILIY (FRUaY 2-8) 1At

LRANNEDENIENANALLAANINLFNHNTN ANBULNIIARTIN AD AEHNA dark brown to black,
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irregular pigmented or patches wazd ulcer #38 bleeding 1o vy subungual melanoma
azdansuziiuuouduima aluiuigntaaaaulanaanall nail atrophy Taum98 Fandn
Hutchinson’s sign (g% 1% uaz 2) @vazaqelunisafiade subtype ©

gﬂﬁ 1. Hutchinson’s freckle"?

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

n139%ade melanoma AawsszezuINduGEAY Lasanmanansnilsatiuag
unuszazanddsa lnaanenznepainigAnylunisidass laun ABCDE criteria (A9

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

13199 17%) unndradlianudragiuninasuuwlasnensaninaedlsans auin 319
28LRA ANUAL 13 contact bleeding @184 lesion @INsAUVTRIAL Tnedidaganyudn vin
3n7ld919 ABCDE criteria Hmanalaaasusaznansanniaaas 57 sauaz 57 Seeas 65
Fauaz 90 LATTRUAY 84 ANNAIAL AIUANNANNIZIRUAY 72 Fatay 71 Fatay 59 Tat
Az 63 LAZIRLAY 90 FNANAL WNAANENLE ABCDE criteria AsuwLaNAKlnTaeas
100 [95% confidence interval (Cl) 54-100] WazANAINNIZIBLAT 98 (95% Cl 95-99)"

A19197 1. ABCDE checklist™

A = Asymmetry Border imaguiarity Color variegation

(one half is unlike the other half)

B = Border irregularity

Q'ﬂ

Dwnaa'}ém

(‘irregular, poorly defined border)

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 L1 non-invasive technique fiasifinanailonazasaimizlunig
Alade Ineande immersion oil WA hand-held lens MasTENe 10 uWARBIANABUITALNNTOL
waznstinipannlunsifiass anwnedldlunnsidass 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
H9n3vin excisional biopsy eilu gold standard wsfgaRinn3193% incisional, punch Wie
shave biopsyslumm@%ulﬁ@ﬁfm delsiuuzin Weasannlaaansoienensanwaanldusn
LazdlaNANAALANNEINdT ANMANENT8a Mils uazmne™ WLIAEM 9 TIANsINari

luifinara SLNB accuracy or result, tumor recurrence YR disease-specific survival (DSS)
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WAZANNNITANENAEY Doolan wazA"® WuaNNNT14A1 incisional, punch 138 shave biopsy
snmnsalvidayalunisiisinldlsiunnanaiu excisional biopsy usAvilYERIINTgNAALAK
WY (rate of upstaging) lagtanizilszinn acral lentiginous melanoma lagATWLEN
a1 NCCN guideline version 3.2020" ‘L@ uz1inannis biopsy Fadi

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

9. PauRUNTasEaLLIL elipticalfusiform luuuailmsnzasilunisvia definitive wide
local excision 14 longitudinal orientation MIXNLLLILTULUN Iﬁﬂjmuﬁumuami@mﬁ’]mam

A. Wanudidnany i lunth y dhile duvi fefle Assvinnnsnsaaduilelas ful-
thickness incisional ¥138 punch biopsy qu?mmﬁﬁﬂmwngmmmwm%mmw WIaUIN
WENBANWIUA LU A11301EN1T full-thickness incisional 138 punch biopsy YaNEIALY

1. mnnsinTwiensausn lisansnadadeviteutieszasld (nadequate for
diagnosis or microstaging) mmia‘v‘hmaﬁm%wﬁa%ﬂmﬂ%uﬁﬂ narrow margin excisional
biopsy Wilawdn ualimasvitlunsdifnanfausnideiiadlunnavi sentinel lymph node
(SLN) staging a2 AaslUrnsninenLas

geely (stage) 189 melanoma
American joint committee on cancer (AJCC) atiutliuilenssit 8" lalduannng
staging LWautNszazANTuLTITadlsn Wevinune prognosis wazldiiluunanidlunig

WRANITNNTINENTLUNNZEN TABLLNANN TNM staging system Aamnsnain 217
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AN9199 2. MTILERS tumor, node, metastasis (TNM) system 183 American joint committee

on cancer atiuliulyansan 8"

Primary tumor (T) Melanoma stage/prognostic groups S-year
T category Thickness Ulceration status Stage T N M survival
ToAno:tmmer). | pplicable | Not applicabl Stage 0 Tis NO Mo 2088
Tis (in situ)
P Tia NO MO
Stage 1A 97-92%
Tla < 0.8 mm without ulceration Tib No Mo e
Tib <0.8 mm with ulceration Stage IB T2a NO MO
0.8-1.0 mm with or without ulceration b NO MO
= e T3 NO MO
T2a >1.0-20mm | without ulceration : AR
T2b >1.0-20 mm | with ulceration T3b NO Mo
Stage 11B
T3 Tda NO MO
T3a =2.0 - 4.0 mm without ulceration Stage 1IC Tdb NO MO
T3b >2.0-4.0 mm with ulceration
Ti-T2a Nla MO
L Stage 1A
Tda >4.0 mm without ulceration TI-T2a N2a Mo
Tdb >4.0 mm with ul i TO Nib-¢c MO
Ti-T2a Nib-¢ MO
e in TI-T2a N2b MO
Regional lymph node (N)
N Number of Non-nodal abeT 2 Nla:N2b b 78-40%
calegory metastatic nodes metastasis* TO N2b-¢ MO
No no regional ic node No To Nib-¢ MO
N Stage 1IC T1-Tia N2e-N3e Mo
Nla 1 clinical occult No
b-Tda Nz=NI MO
NIb | 1 clinical detected No e Aghs
Nle no regional LN di Yes T4b Nla-N2e MO
N2 Stage 11D Tdb N3a-¢ MO
N2a 2-3 clinical occult No Suge IV AnyT, Tis Any N MI SR
N2b 2-3 clinical detected No
N2e 1 ¢linical occult or clinical d d Yes
N3 Distant metastasis (M)
Nia = 4 clinical occult No M Anatomic site LDH level
N3b | >4 orat least one clinical detected or No MO No evidence of distant i Not applicabl
Di: ski be
presence of any number of matted nodes Mila ) qunl o u:mouls 1o Normal, (1) elevated
Nie = 2 clinical occult or clinical d i or Yes lymmph node metast
presence of any musber of matiod nod Mib Lung metastasis (0) Normal, (1) elevated
i is | (0 |
* Non-nodal i5¢ inetransit, satellites, m lite Mic Other visceral (non-CNS) metastasis | (0) Normal, (1) elevated
Mid Distant CNS metastasis (0) Normal, (1) elevated

n. Primary tumor (T)
Tumor thickness \fluiladaniinana survival 1e3gtaannign lnelul a.e. 1969
Clark wazAnse™® TawiiareAuANNANTR melanoma invasion ANN anatomic level of invasion
w5 3wau (g9 3%7) wsitiieaann Clark level LHWNNsUUSIUTIADININ WATHANHNLLUEN
fn faqriuaslilunisuan prognosis tawizlungaiiaaavun <1 s, wint Tt a.e.
k4 a = 1 a = i Y
1970 "4 Breslow latauanistsziiuaanuaniaanisutialndedTana ieliminauay
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waugnlunsUsziliu staging lae Breslow thickness tatinanldlunnsdseifiu T category
11 TNM staging A3 AJCC aﬁuﬂi"uﬂ;m%qﬁ 8" Imelld ocular micrometer IANNY
microscope imﬂaﬁwuﬂmﬂ%uuuqmmﬂwaq tumor ‘Lu%u epidermis 5&%17;571‘7;23%@@
tumor invasion (uUTaANAT ANNTANENTRY Jeffrey wazatuz"® WL Breslow’s thickness
Huiladeitdnfryfigaiiiedie suvival daganudngian T1aNO & 10-year melanoma-specific
survival (MSS) D95asay 98 LL[FIwLuE:\I:ﬂQﬂﬁﬁ tumor thickness >4.0 NN. %138 T4bNO azdl 10-

year MSS a8a% 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 L1l independent prognostic factor 11 localized disease stages I-Il LAY
. a a aa A Al . = ~ o !
N1TWU ulceration AN Ifammmmmg\‘imwﬂ’mwimwu ulceration LN@Lﬂ?‘ﬂumﬂunun@N
ArlaeNdl tumor thickness i
Mitotic rate Ly independent prognostic factor 11 localized disease stages I-lI 3
ANNANNUSRENIT TR AN LARTINTLRETIRN A NNTANENT8Y Francken LazAn®
Taanuanli 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 atadidgdAty 11431iu American joint committee on cancer (AJCC) atiuiiuilganss
= M v . . 1 1@ o A o o 6o =
7 8 lulazan mitotic rate Tunnsuila T1 subcategory WANENRANNANAUSALIENELEE

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

NNIUNTNIZANLUBY melanoma ﬁ?umuslmaiﬂfiﬁ@mz 90 NT¥ANLNIUNIY lymphatic
channel WAAIULEE BIRATUNTNILANLHIUNNG direct hematogenous b N category i
TNM system 2184 AJCC atfuiliunlsanisrl 8 utuflu 2 dnwou foil

Regional lymph node metastasis ma‘LLwém‘mw“fu@%iﬁuﬁTﬂLmem primary
tumor Tmﬂmﬂ@gu?mmlmuﬁm azunsnszana regional nodal basin (groin, axillary
lymph node) WAMINELULUD primary tumor agLFLIANAY/LHUNAS ITUaNNINITUNT

2122 {p e UAannI1TAaLl

ngzanemae Sappeys’s concept!
1N tumor @gjmﬁ@ﬂxaﬂ (belt line) >2.5 . %ﬁmmwémzmﬂﬂﬁ axillary lymph
node (LN) WivnneNNaNasie 2.5 gy, aziinisunsnszanelelfi groin LN

W1N tumor 8¢11937n midline >2.5 43, Azdinswnwgnszanalilusnumeam tumor

N tumor agnaasianTelu 5 au. 189 vertical/horizontal band AEANNNTOUNS
nszanellifléiie 2 du

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

1. Clinical occult nodal metastasis Aa ftlaafinsaasasiwaadalnannnisnsaa
TNMEUTETIAIUAD (clinically negative regional LN) WRIATIANL microscopic regional LN
metastasis A1NN1991 sentinel LN biopsy (SLNB)

2. Clinical detected nodal metastasis A Q’ﬂf;ﬂﬁmmﬂwuﬁﬂmﬁﬂmﬁ@ﬂm (clinically
positive regional LN) a1NN13AT9as89NN81TaTeda daqs

Non-nodal locoregional metastasis a1x130n3unsnszaenuls 3 guuy

1. Satellites metastasis A® N cutaneous LAZ/Y38 subcutaneous metastasis 14
1N primary tumor <2 .

2. Microsatellites metastasis Aa N microscopic cutaneous metastasis IuLﬁ@Laﬂ
419LAEI 11 reticular dermis, panniculus 11378 beneath vessels 1A811199N primary tumor
agnatag 0.3 NN

3. In-transit metastasis A® & cutaneous LAZ/1138 subcutaneous metastasis ?ﬁ‘d‘wu

luaniag119a1n primary tumor >2 @ial. waretinau regional LN TutiFuiniiu
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-k - -
t i

Nla Nib NIb Nie Nic
Qlinical occult detocted o detected 5. mamed
(non-paipablc) -2 (palpable) =% (palpable) nodes
I transit
In transit metastasis |
metastases
Sateliste
—
Primasy Primary Primary Primary | Prenary
umor tumor tamor tsmor tamor

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

A. Metastasis (M)

Atlheynausaslafunislsviiu distant organ metastasis lasnIsmIaasIaNIe
i:‘uu%‘u “ LI NN9MIIA chest LAz abdomen T8 ATIA chest X-ray L"WI@N@W’] lung
metastasis u@n@’\ﬂﬁmﬂmuﬁﬂmm% liver function test L‘ﬁfrﬂmm@m liver metastasis @n
vannasaalamuansRalnd arsnsoldiilu baseline lunisnsaaRnmasialla Insaseny
dnlnnyfdnmunisgnanuresnzieie ton fU nsvan mMuAuamns uazsruLlszam

ANAAL
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M category 114 TNM system 283 AJCC aﬂuﬂivuﬂﬁ;\m%dﬁ 8 1#ld anatomic site of
distant metastasis Lald serum lactate dehydrogenase (LDH) lun1suiia subcategory 16
finsiiial M1d category Wnaniilesainsidaganudlugilasfisl ONS metastasis ¢ overal
survival % wananniifiafinautia subcategory 1atld serum LDH sasgas fayanudn
serum LDH lutlae stage IV Sufimonsdsniussie response, progression-free survival,

24291135 1Aae adjuvant therapy

melanoma-specific survival L.ag overall survival'
nngaLiulen

Stages | and Il melanoma 'ﬁf]ﬂﬁﬁ/mjﬂwudﬂ melanoma 11 stage 1A X 5-year LAY
10-year MSS 7i¥asaz 99 Laziasas 98 ANATAL (ﬁqgﬂ‘ﬁ 6"%) @31 melanoma 1 stage
IC § 5-year uaz 10-year MSS 7i5atay 82 uaziauay 75 Atlae stage I Aaziifasay
15-36 71w local, regional ¥3e distant metastasis (a1 daulunjudanisiiin recurrence
sinfanelu 1-5 Tusnudaannnsitad usedndlstau S5euas 1-5 7ilfin late recurrence
Faust 10 ﬂf‘fuiﬂuﬂzjmﬁﬁ intermediate thickness 2@t 1.6 1. LAZWU Ultra late recurrence
IAamus 15 Talee

Stage Il melanoma Ay AJCC atfutlfuilzaniaedl 877 Taananafanfisfeaiy
adefiinasa MSS fadtdnu regional LN wag tumor category 1sntian 5-year MSS 1184
stage A Laz D uANANAURLNATLAIATY AD a8y 93 UAZTRLAY 32 (ﬁqgﬂﬁ 71
WAAILALIAUINE RN recurrence Iuﬂzjai‘ﬁtﬂu early stage Il melanoma (SLN-positive,
micrometastasis) 48731 recurrence mﬂﬂdﬂmjmﬁlﬂu SLN-negative HtId1ATY A TREAE
15.5 WAZIRLAY 6.0 AMNAIAL LAZAINNITANENL1ad EORTC melanoma group® wuan
mjmﬁlﬂu SLN-positive a2z SLN negative & 5-year overall survival rate WANFNNNUEENIN
udfny Ae Fetar 51-67 uarieuas 88-93 muaay lunquililu stage Il melanoma
oty Asfiddnlunsuannissnidiulsaiingn Ae SusuaessieaiivAediiiu metastatic
node WAaY clinical nodal status (nonpalpable WAL palpable) 2R9ANNAR NNTRTRLNA
ulceration A& primary tumor

Stage IV melanoma Lﬁ@wudf]@’ﬂqaﬁﬁ metastasis TUlaRAuLAatTY Rilengu
a3l median survival rate tlszanos 6-8 tiaw wiailu T fominiededel faoml way
distant LN feaaz 42-57 lidenfesay 18-36 lusuieuay 14-20 lunszaniesay 11-17
ILaE gastrointestinal tract Teuay 1-7 LL@%I}T’]LLMﬂQﬁI metastasis LL@:m?Lﬁmm LDH €98

HARBN1T7anATIRAILN 87
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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

5191 7. uanans W Kasplan-Meier 184 melanoma-specific survival 114 melanoma szeiz III°”
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=

1.0 1.0
\ === Normat LDM (n = 307}
. 09 - 0.9 - e Abrormal LDH (n = 377)
-E 0sd! 5 08 Log-rank P < 0001
g 071 E‘. 071
.§: 0.6 4 é 0.6
@ 0.5 @ 05
= s
= 04 0= 0.4
,§ 0.3 4 5 Skin, 50, or distant nodes (n = 1,474) g 0.3
0.2 N S o0z
] ~ Lung + skin, 50 (n = 1,895) 7
0.1 — e in— 0.1
Nonpulmonary visceral in = 4,603)
0 T 2 3 a4 & & 7 8 9 10 [} 2 ] 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 Ngnanlliansng 1* 2. uans

N7 survival U84 melanoma 281 4 N3 serum lactate dehydrogenase Watnm

%4 )4 ] L%
N1FINEIALINTITHILMA
1 o [~ o o = & 9/&9/

nerneaLuNIITNNMANYeY cutaneous melanoma lnsdantszasaiialilamy
A A A o aa o aa A o & = A = v
AN EUTUNANNTINARENNNENTANE, LNBUTURaNIALNIALANLUNIZ /NN L

° o @ o ¥ a A o

weanlsa uaziilnlenianisnauniugn (ocal recurrence) Hetign lauduannis
HIAANABIANTINNN 2 TaqaAe NIFANENTANINUAN (primary tumor assessment) WAENFIA
FaNUNLASY (LN assessment)

N. NMINIRANLIBINTWKAN (primary tumor assessment)

Wide local excision® 1fux1nsg11lunnsine localized cutaneous melanoma 1ng
NCCN guideline version 3.2020" famns197 3" wuzinlif wide local excision (WLE) 1l
FRAYRLUARINAMNALNUDY primary tumor taglaantilusadsnfnen muscle fascia aan

NIl waTHMIANENNANATYTNERAABUUINIINTEATBLIIANTHIAR (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® ¥innsAneuuugs
wazAauAN (RCT) Wil A.a. 1991 laevinnisAnmlugilon 612 ¢y 715 primary tumor
thickness <2 8. TaenalFeniiieuszndnangaivin WLE 1-aa. fiul 3-8, margin $28I21987)
ﬁmmm'ﬂaﬂmu 90 LABY WANITANENNLAN primary tumor thickness <1 . N9 WLE
1-531, margin T3 safe uaz effective tRgana Lalfpnuuansnaiuegnaiiiaddyneada
A28 local recurrence, disease-free survival kae overall survival

RINN19ANENTB cancer research UK-based® yinnisAnsuuugauazatuas 1udl
p.. 2016 TaeninsAnelugilag melanoma 900 3¢ 781 tumor thickness >2 Hal. (e
Weugtlag WLE 1-a3. iU 3-1a. margin 1ag9z82108 R AR NIRRT 8.8 T W9 primary
tumor thickness >2 H3. NN3¥1 WLE 1-ia. margin tlsiiiene aanadasiunnsinen
284 the swedish cancer society® vinnsAnuuLgauazpauax Ul a.A. 2019 lagvinng
Anenlugilag melanoma 936 978 713 tumor thickness >2 1. InefFenfiuszndnangs
WLE 2-1i1, 11 4-63. margin AaRMatadasunw 19.6 11 Taawuan primary tumor thickness
>2 4. N9V WLE 2-3. margin v safe ua effective Lieanaldfinauunnsaiuasing
NledATYN9aDFluLad 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"" A15V11 WLE 1-2 i, uagiusiumiees

3N 913N NTHIFALLL WLE 1-13. H

primary tumor uazn19Lfiutlauna Insanuidaage
local recurrence 8NN WLE 2-13. eeaXuadAny ums overall survival ldumnsinariu
athaiiidnAty Semnniansnie high risk feature (tumor thickness, ulceration, lymphovascular
invasion, location, LN, melanoma subtype lLa¥ satellitosis) azdlpnnadeafaniaiia
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 1mﬂﬁﬂmiﬁﬂwﬂw§ﬂ')ﬂ melanoma in
situ 7,933 718 LWL 8 UNNTRNARRERE Mohs micrographic surgery (MMS) La=as wide
local excision (WLE 0.5-43l.) WL3" 5-year cancer-specific survival rates (WLE Faeay 99
war MMS Faaa 99) 10-year cancer-specific survival rates (WLE IRuaz 98 Lay MMS
Seeay 98) WAz 5-year overall survival rate (WLE 5881a2 85 waz MMS Satay 86) laiinana
WANFANNNUALINNTEATY FoumsriAaLLL MMS snsnsoldlunisamnuiiedeieln

F9ANANNANENNN LAZUUNTNNTVNNULAEL AN Z LTI N 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@qs 11N tumoriﬂmz@qﬁq%u periosteumn LATAIN1T0LA defect Aagl full
thickness skin graft WAMINWL thick melanoma >1 . WUz wide local excision 1ag

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

Subungual
PG
™ r
—, il

51l91 9. Typical level 484n17 amputation &IUFUN175NEN subungual melanoma’®”

2. MTENFARBNINUAD (lymph node assessment)

NN93RAEANNNNTATIRTNNE LAZFTARIITNIIABNLNVABY YNATIAWLNT NS
N9EANEAANLNARY (Clinical positive nodes) Ha9YNNTATIANNENEANE AN ANEEAE
core needle biopsy (CNB) %150 fine needle biopsy (FNA) Liiefiusunaunsuinsn wannis
NFRReNtNMARS 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® RoNUNLUR I8N A ULINTIFL lymphatic drainage
Tpensaniienzise faiudmasuzisdinaunsnszarasmedestiaesa Ui SLN
Aoy wdadanszanallfieatinmaasaduan 4 SLN a1ailéuinndn 1 node lnawn
599 SLNB wadalinumaduzise dadndasinmaetsinaiuiannalimsimaduzs

40, 41

U 4 Taanudnnisvin SLN SNaaUA% Jeaas 12.5 WAz negative predictive value

Fasay 961%
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NN1TANENURY multicenter selective lymphadenectomy trial (MSLT-)* v11n13
Anenuuuguuazpauan lul a.a. 2014 TaavinnsAneilugiae melanoma 2,001 8
WILNeUTE1919 WLE with SLNB (CLND if SLN- positive) N1l WLE alone (observation)
wuAlugtlaaiial tumor thickness >1.2 aixl. uagl#FUn1svin SLNB azil 10-year disease-
free survival (DFS) gandnguitlallévih SLNB atefiiudty uanannimsdneaes
Portinari wazAnE™ widn 10-year MSS Tufilaeil SLNB-negative ganinatinsdiiiadary
HlenfFanieuiunguil SLNB-positive

fladednAnyiiannaaesdivivlii SLN positive A8 tumor thickness xnitgm lag
Mitteldorf uazAnz“ vinn1sANELLY systematic WU lugl98 thin melanoma (<1.0 &,
thickness) mﬂﬁﬂ@ﬁm%m@ﬂ’mﬁfaﬂmﬁﬁﬂ A ulceration, Clark level IV, nodular growth,
mitosis, regression 113091 <40 T filhanguiifianaAnsfiazny SLN metastasis geiu
feieuay 18 LLmﬁi’m\ﬂuﬁwu SLN metastasis b1 tumor thickness 1.01-2.0 a. ﬁ%‘jﬂﬂ
A% 1220 2.01-4.0 H3. Ti¥08aY 28-33 Waz >4 Wi, N¥asay 40-44

laq1jun15%n SLN biopsy ﬁqﬂumﬁmﬂﬂﬁ'LﬂuuﬂMiﬁgﬂuiu;:Jﬂqa stages /Il
melanoma ﬁmimqaéwmﬂLL@ﬁﬁ?sﬁ@ﬁﬂiﬂwuuﬁﬂgmmiqnmﬂﬂﬁqﬁifauugﬂ \MABa M3
i SLNB lull@gnendin disease-specific survival (DSS) W nodal status NIRRT
HadendeiidAryuazinanansinesielldos Tnaann NCON guideline version 3.20201°
TAuuz1IN1INAN091 SLN biopsy 1 stages IB wae || Frail

Stage IA 715 T1a category Slanna positive SLN <faaias 5 adlaiuuziilivin SLNB

Stage IB 7@ stage IA 713l T1b category 3@ T1a category 111 adverse features
(very high mitotic index >2/A1719 N, Ve 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 >3Reay 10 AqhULUN
19N SLNB

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

7178 N1TATIAFARNNBLNNINATH



Revolutions in Global Health

AN9I9N 4. LAAIHA intraoperative pathological investigation/frozen section TunsHnAn

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 uwauAuld | /A uduauld (asay)
(Gasaz) (Gasaz)
Gibbs wazAnz®® | 1999 | H&E and IHC 6/64 (9) 14/64 (22) 43 100
Pieter WazAnke®” | 2000 | H&E and IHC 8/99 (8) 17/99 (17) 47 100
Alexander LAY 2002 H&E and IHC 44/360 (12) 74/360 (20) 59 100
A
Dariusz Way 2008 | H&E and IHC 7/148 (5) 16/148 (11) 43.7 100
A
Nives WazAniz®™ 2017 Modified 20/201 (9) 25/201 (12) 57 99
Giemsa and
IHC

H&E: hematoxyline-eosin, IHC: immunohistochemistry

NN7a4 intraoperative pathological investigation %i3a frozen section HAallaiieng
Saaay 43-59 Aeslaliuuzinlivingannunisvin SLN biopsy 11b#nN13%11 frozen section Ty
GIYUAANIT re operation i Lﬁm@mﬂ melanoma & incidence of micrometastases ANYA
NN1TATIANIN pathological FaINIInTIa immunohistochemistry (IHC) TlaenAdeInUNg
frozen section vinbslalduuzsinnnsvin frozen section 11 a1n NCCN guidelines version
3.2020"

2. Complete lymph node dissection (CLND)

nN9%i1 CLND fewflu standard of care iasnansonaisaxtnmaedld (clinically
positive node e macro-metastasis), radiographically detectable adenopathy 138 SLN-
positive (micrometastasis) ﬁﬂfmﬁqﬂﬂuﬁl positive sentinel lymph node azlAsUANMLEUN LY
ns¥in CLND sia inszdile Slenaideafiazmaunsnszaisaaasadnzidanni non-
sentinel lymph node (NSLNs) Ineiffiagifisl positive-NSLNs a¥l DFS, MSS uay OS 7iutl
N9Ngx negative-NSLNs®" usifagaannis@nenuas Morton uazamy™ wudngiload
oositive SLN 7511311 CLND azil positive-NSLNs tiesszanudasas 20 483 CLND

specimen lurnienaniagay 80 iu negative-NSLNs

o
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laqtiuiinsAneNa8s dermatological group trial (DeCOG-SLT)™ yinn1sANELLIL
multicenter randomized controlled luszaizdi 3 1utl A.A. 2016 InevinmeAnelugtae
melanoma with positive SLN 5,547 918 Lﬂ?ﬂ‘uLﬁﬂﬂizmdwﬂzﬂmmﬁlﬁﬂﬂ’ﬁﬁﬂ immediate
CLND fiobservation RAANNL@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 Tuszeizii 31wt p.a. 2017 IaevinnasAnElugae melanoma with
positive SLN 1,934 318l WL41 3-year rate of MSS ldumAnAniL Lwirzziﬂfmﬁiﬁﬁ*umiﬁw
immediate CLND azsiaeiiiia DFS Lﬁﬂﬁ@mﬁmﬁﬂuﬁun@ju observation group (588482 68
LAZIRUAY 63 AINATAL)

Aseaagladn A3 NCON guidelines version 3.2020 sl,u;:d:ﬂfmﬁ negative-SLN
Taifipauanfludiaain CLND usflugilag stage il aanns#1al positive SLN n13%11 CLND
luslasninudeanguiu < azdaai3ed regional disease control kazdasandayauas NSLN
metastasis detaetanmanennsallsausilallfiia sunvival™  Fanasudadayalundgasg
ﬁﬂ@m@iummm@qwu NSLN ez prognosis a1NNITATIANL NSLNs %ﬂﬁg\i morbidity A1N
n13%11 CLND ungtlaamsnuneuyinnissisn

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

Axillary lymphadenectomy N3 CLND lusnusniafivingia levels -l n1ain6im Aas
qzadlilie S-shape incision Lag arm abduction ANTALILIINITUNALEALAR axillary 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 U3 primary
tumor FuMkAng | vnwenBanmiiaguiion lumhuasfsse deuvhagldaronn
WAes parotid uaE cervical levels -V d7u lesion fiagjufnnAssedaundazlidsianni
WABY occipital LA postauricular WAMINWENE mmw‘agﬁl midline 1138 coronal band 814
alUAlafl Al Ra s N A UMLaRiRTIa 9N e NUANLNIARYIAIaNNIYn preoperative
imaging YR preoperative lymphoscintigram

Inguinal lymphadenectomy 1911 CLND Tusumlstitsznaulldasnnsanzsas
ﬁﬁmamﬂ@jm superficial (inguinofemoral) LLﬂzﬁﬁﬂimﬁmerfifamﬁ’lmamﬂ@ju deep (iliac

L&z obturator) nodes TunsainiAnuaeiazwunsnszananzslagelunsdlsellil

&
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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)

N195NELLL adjuvant

n. Interferon (IFN) alfa

IFN alfa tflu immune modulator AignxNsaNTE#L antitumor activity Inensed
dendritic cell and T lymphocyte LTINS nodal tumor tissue WAUNTZLIUNNT STAT 1
upregulation® 1ag/lAFuN135U38937N food and drug administration (FDA) 14an3gaLa3nT
Tull A.A. 1996 19ild IFN alfa lunnsin adjuvant therapy MaanswnAngLlag high-risk
melanoma (stages 1IB/C, Ill) CRR prognosis weinagtlae stages IHIA® dnnsAnenues
Moceliin kazAniz® wuy meta-analysis 111714 adjuvant IFN alfa Lﬂ?‘ﬂhLﬁﬁUﬁUﬂ’cﬁNﬁiﬁ
I8l nansAnenuandiiiudinasld adjuvant IFN therapy gasiiin disease-free survival
(?@ﬂ@z 18 risk reduction) Wa overall survival (5‘/@&%5 11 risk reduction) 1mﬂmm3m‘1’7\j3¢
anansrenTaslaiesas 8 11 5 T uazfeuas 10.5 71 10 T lasaunawden wazsvezioan
2897175 NEN LR ANNFNAUSAUNANTTNEN

NARNIE IFN alfa 1UIAGILAIWLINANATI9LAENAINEN 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 Lﬂ?f;li.ll,ﬁﬁmzwi’mmjmﬁ observation ¥178
191 pegylated IFN alfa Inelliluszeziaan 5 1 wuan 4-year relapse-free survival §ananasing
ﬁﬁﬂﬁf]ﬁmﬂﬁmaﬁiumjumﬁ pegylated IFN alfa wsilaiuansnglis overall survival #1a9ann
viu pegylated IFN alfa 143U FDA Approval 11l A.a. 2011 wazilaqiiu NCCN guideline
version 3.2020"% wuzinliiilu second-line 13 subsequent therapy 11 metastasis 1178
unresectable stage

1. Immunotherapy (gﬂﬁ 10%%)

Immune checkpoint inhibitor gniauLIueranlunisinm advanced melanoma
Lﬁmﬁu overall survival Iagi1 monoclonal antibody ﬁﬂzﬂmﬁumﬂﬁm 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 uamaaNszRu T cell activity lunsAasuaaanziia®
Anti-CTLA-4 laun ipiimumab

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

Tumor Microenvironment:
Effector Phase of Anti-tumor Immune Response

Tumor-draining Lymph Node:
Induction Phase of Anti-tumor Immune Response

Effector T Cell Exhausted T Celt Effector T Cell

? _. )ﬂﬁk

Activated T Celt Anergic T Cell Activated T Ce

o9

51l% 10. WARAINALNNNTYIN9N1A8a immune check point inhibitor®

Anti-CTLA4
Anti-PD-1

.

Anti-CTLA-4: ipilimumab

.11 monoclonal antibody ﬁfﬂfﬂﬂqw?ﬁ,m AINAR immune checkpoint receptor CTLA-
4 Tpaidl n1sANE289 Hodi wazane™ wuanislit ipiimumab Tugiae unresected stage
Il K38 metastatic melanoma (stage IV) °ﬁ0$;|L17\|‘34 progression-free survival LA overall survival
atNBadAT [9A ipiimumab laTunsiusasiag FDA Tutl a.A. 2011 @ wiunis
5ﬂ1ﬂﬁ;§ﬂﬂlﬂ unresected/metastatic melanoma

Mﬁqqﬂﬂﬁu 7 A.A. 2015 JAnN9ANE the european organization for research and
treatment of cancer (EORTC) trial 18071 °" Faflu phase Il double-blind, randomized,
multicenter LagIvinN91LTeLLiiey adjuvant high-dose ipilimumab (10 §n./nn.) Nu placebo
slut}}:ﬂ'm complete resected stage Ill melanoma Immawﬁﬂfm stage llIA (fﬁ Nia Aedd at
least one metastasis >1 4%.) 3@ stage IB/C wAliT93 in-transit metastasis %QQﬂQHVJﬂ
AUARILATUNNTFA primary tumor e adequate surgical margin wazlAa3uN19%N CLND
Faudae SananisAnENLIN71e high-dose ipiimumab Taeiiial median recurrence-free
survival (RFS) Taeiiaiily 26.1 Lﬁfausl,umjmﬁiﬁé*u ipiimumab gAY 17.1 ineulungs
767 placebo athadiiadnfmy

Lein371W high-dose ipilimumab Slennaidsse 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 718l (?ﬂﬂ@ﬁﬁ 1) NERLTININNNIT
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19 ipilimumab (drug-related death) A3131 NN9NANTUNLI adjuvant ipilimumab BUABIHNNT
o Y = ”I ¢ ”I o 1 o = (62)

waRsiuRthetslsrlemiuaslnEainnisinmedeaziasn

Anti-PD-1: nivolumab

1% AL | o X af '@

AMNUBHAY ipilimumab mﬂumﬁﬂmgﬂﬂw melanoma A LANWL adverse event
l v = a aa A a 1% o v, = v = =
ABUTNGITINDINUNITRETIRNINEATBANLNTIE iplimumab DeTasay 1 AENTANEN
CheckMate-238 trial® TaAnemani1sine1ad nivolumab @uilu anti-PD-1 1Fauiiey
AunIg kg ipilimumab IuﬁliﬂQﬂ resected stages IlIB/IIIC/IV melanoma ANELLL randomized,
double-blind, phase 3 lA8RARNLRALUIY 18 LAY 1A 3718911 12-month rate of RFS Wy
! Y q‘ Vo . z = d‘d 1 1 A o o ar = v ! v
3 JuaedlATy nivolumab Wl RFS Niandneteivadnaty Ae fasas 70.5 Aefouay
60.8 LN LN ipilimumab BnNEany treatment-related adverse event L1in7a7N 3 1138
4 \WeaFenny 14.4% Aafetar 45.9 WAzERIINIINLANITINENLTaIaINl adverse event
\endaeay 9.7 fefeuss 42.6 Tunguiiaeflasy nivolumab WieuAy ipiimumab mx
ao Taglinud @edamlunguinla3u nivolumab Tuanenwudl@adan 2 e (Fasas 0.4)
Tungunlasu ipilimumab uanainildeinisdAnslugilos unresected stages III/IV

6359 Wya1 NIFM nivolumab BgaLALIuIelnIaINnY ipiimumab UUTIeLNN

melanoma
orogression-free survival (PFS) Lilefiauiiunaslif ipiimumab aeingiien wsfiny treatment-
related adverse event l1nsn7l 3 vida 4 gandnituriv

{]aq1iu NCCN guidelines version 3.2020"7 wuzillviilu first-line L1 metastasis
%78 unresectable stage ANdayad1eFuTEUfUINLTlUNgN anti-PD1 A8 nivolumab
wananilfail pembrolizumab %QLﬂum"Lumjmﬁmﬁu Tiuans3nsAinngn iplimumab
Faflualungu anti-CTLA 4 @nvisdsdl adverse event fosndndae dusunisineniihy
adjuvant therapy slui{ﬂfaf;l stages Ill/IV melanoma

A. Molecular targeted

1u;§ﬂQﬂ cutaneous melanoma &MN1TOWL BRAF mutation Aoy seannusasas 40
Tnganansansluauianiesas 54.8 waznuluauwedasesas 38.2% Inanns mutation
ﬁuﬁmmﬂmﬂmuﬁmm glutamic acid 11 valine (VBOOE mutation WuUlseannusagay 90
183 BRAF mutation ﬁaum)lmﬂmni BRAF mutation Lﬁm%‘u%ﬁfﬂ,ﬁﬁ mmimzﬁ:u mitogen-
activated protein (MAP) kinase pathway ¥liaasinITuiGasInAaLng denisdune
BRAF mutation ilififianis5nen melanoma 1pels targeted therapy Teinansnisdnen

Wudenlungs 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 Tatild BRAF inhibitor $9xny MEK inhibitor LifFainiieununisls BRAF
inhibitor alone WU3NNTKE combined therapy doefin PFS uaz OS agNdsd1ATY”
uananiifiafinadne COMBI-AD trial Gadnnlugtlas resected stage NIl (1A >1 s,
l1IB/C) melanoma ﬁﬁ BRAF V600 mutation laginsauiieunisld combined therapy e
U placebo WUTNTALAN RFS way OS athafidAnymuiu®
flaqtiuuuziinlyingaa BRAF V600 mutation Tugtlatl melanoma vnse Instanie
ﬁﬂfmﬁ'ﬁ nodal/distant metastasis WAT&N130LE combined therapy 721319 BRAF/MEK
inhibitor Tun131T1y adjuvant therapy Tur1lat resected stage IIl vivalugilag unresected/
metastatic melanoma 151 mﬂﬁﬁ BRAF V600 mutation
4. Radiation therapy
Melanoma Lilu radioresistant tumor mezﬁlmfumﬁﬂmﬁfm radiation A9RdBL4
Snantia lnefideradsi
Primary disease radiation therapy
Definitive therapy Lﬁ@ in situ melanoma (lentigo maligna) ﬁigimﬂuﬂimpiﬁﬁmiﬁ Lﬁmﬂ’m
fladesuguninaeartloe
Adjuvant therapy Tunsailaianunsonnls adequate surgical margin WaE negative
resection margin ﬁfl high risk feature (head and neck tumor location, a Breslow depth >4
N3 Y38 a Clark level V tumor)® \AadaeluiFes local control
Regional disease radiation therapy
Definitive or palliative therapy Lfifa unresectable nodal, satellite 1138 in-transit disease
%wvﬁaﬂ@mﬁm pain, mass effect, tumor-related hemorrhage WAa< local irritation A1N skin
LAY subcutaneous metastasis 161
Adjuvant therapy 114 N3 high risk of nodal relapse™ AN
Extracapsular extension
>4 nodes involved
Large lymph nodes (size >3 . Tu parotid, neck WAaE axilla LAZAUNRN >4 TN,
for groin location)
Multiple positive nodes (>1 parotid >2 cervical YED) axillary Ia >3 groin-positive
nodes)

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

WUy randomized controlled Tugtlae
melanoma 91191 250 181 713 positive LN LavHANKIAENge7Iazil locoregional recurrence
Tmmﬁamﬁﬂugﬂwmﬁ%‘u radiation (48 Gy lu 20 fractions) MuUNgN observation 1Al
Aasnudilan nguiuiueds 40 ieu wudnandiléiy radiation §8msnnaiAia nodal
recurrence Waeninngailaléiy radiaion athefidudAny waeddlsinallinndidon
i RFS uay 0S uananisl doyafiudiuanmsAnenaes american society of clinical
oncology 20157 Ipgianugilaeuiu 6 1 Tag wudn ftlaeitlésy radiation & 5-year local
recurrence Yotia 21 WWaiayufiunguinlalléiu radiation Nfatay 36 uaylainuditauan
RFS WAy OS 1muny

4. Melanoma vaccine (g‘ﬂﬁ 1179)

AYNA@INTl NI NEULL target cancer ANNNNITIEARNEISIAING tumor-
associated antigen (TAA) dslawilumaginfiviall TnatlnfasuzSaimnasnsolunis
VALUANAINNIINTEAUNTVINLIES T cell 17 uudAalunnsaing personalized cancer
neoantigen vaccine”™ aadimsvnagnziiaansagilaauvinnianamniilu neoantigen e
vinnsaanaulunseAunisvinenuaes specific T cell TiinIsnavauaiamaanzily
Famenfludautlantaey laaeenama ldlansiszSdinansne heterogenous mutation
POIUARTAY UBNANTMEINTINNIAdRTadNzS L vl AN T das antigen Lfix
2 ¥i1An cancer immune cycle {lu positive feed back Faeniisitlsz@ananinaas adjuvant
a'u e

An3AnEN8e Patrick wazAnz” ¥iN19HAR melanoma vaccine phase | Tugtae
unresected stages lIB/C, IV melanoma ugjilag 6 18 Tnamasnisnnsingilos 4 s1e Taid
recurrence aaaNATIaRaRNlLl 25 1Haw daudilaedn 2 Mefl recurrence Faa1anTD
SnEnmag anti PD-1 AU&NNTWA complete tumor regression LA @BAAREITLINTANE
284 Sahin UazAz" ¥N1INAR melanoma vaccine phase Il Tugtlat unresected stage
nB/C, IV melanomaluéjﬂfm 19 378 WLINANNT0ANEAIINNTLAA metastasis WaZLAN PFS
IaatnedtiadAny
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AGFOrwWHEYPF
AGFDDWNYP
AGFDAWMY P

’Jd' o a . (73
gun 11. LAANNTEUAIUNITNAGR melanoma vaccine

Surveillance (7151991 5"
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