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Development of minimally invasive treatment based on risk assessment for
HPV-mediated oropharyngeal carcinomas
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We analyzed 80 fresh frozen samples using next generation sequencing. The
samples were obtained in patients with previously untreated stage / oropharyngeal squamous cell
gg{ginoma who underwent multidisciplinary therapy at 14 Japanese hospitals from May 2014 to March
Among 80 samples, HPV(+) OPSCC was 56 cases and HPV(-) OPSCC was 24 cases. Among HPV(+)OPSCC, HPV16
was 49 cases, HPV35 was 3 cases, HPV58 was 2 cases, HPV31l was 1 case and HPV33 was 1 case
respectively. In HPV(+) samples, PIK3CA was the most common genomic alteration (12, 21.4%), the
second one was FGFR3 (5, 8.9%) and the third one was PTEN(4, 7.1%). In HPV(-) samples, TP53 (11, 45.
8%) was most frequently altered.
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1. WFSERHAR YW DTS &

HPV B8 R NREE N 1306 Sk O BRSE « SR CHAET 25 HPV FERSE HIHEEE S 137 0 | (LSRBIEO
SHREVE DN FAL B AT T, HPV FEBSE FRIFEEE &t U C P RITRATH D, Lol 7o & 2 HPV
B HIHEERE Ch o 72 & LT HBRE - (OB TREN R L, B - fEG O THZIIAR & #H
HIITW D, 2017 4RI TNM 20 BR300 U < GT S 4v, HPWEEs IS HPV B i & HPV JEES
HHIHSEEE O 2 DICKRE < B EN D Z L7 0 | HPV B HPIHSE 1L 7% BAF 22 8E & L Cilib
ND R oTz, ZOH LU TN SO ETIZ Y HPV BESE A S | 346 5k o Hh iF B L2t
THWRBHIEE TR REZMZRIEEZ BRI EBMLE LS LTS, BIERTIX
HPV B hHEE RS (2 xf 9~ 5 TKRBEIAE | OFRRRBRIES < ED DTV DA, BRE - Ak 7
EDY R T RFATDOWTOFEMZRRFNL e STV, ARIFITISUNTIT 2014 42 FEGE M AL
TEAFZE4 (Japan Cooperative Study Group for Basic Research in Head and Neck Cancer :

JCSG-BRHNC) 23HHLs & 732 o CHINFEESRE & HPV O BhEIZ B3 2 2EBBEOFHENThie, £ Ok
5. HPV B IHEERE O 1% 1% HPV FERS I IREEE & i U CRIFCTh 5 2 & MR A8
DO WEBERTHD Z ENFESINT-, Lol FPIREEREIZBIT 28 - g2 o) 27K
FATOWTHEE T LV TOMRHTIIITON TR WORBUR CTh 5, AT 5H HPY B
W@F@iﬁﬁ@ L aEmEMY . TH%O RV HPV BLE IR (S k35 R IEH ) 2B
DT, Zlak LFZEIC X 2D RIHEEE OB R T A EE L E X TWD,

2. WHEOHB
ITAE SRS R R LB M A \ZFORINE LTHPY & OREA (D’ Souza G, et al.
N Engl J Med 356:1944-56, 2007)$&ﬁbz§zi/ HRESE S ORI IXWER DIE, #3221 2 T HPV
NG L TWADZ ENRELMNIR o7z, & 51T HPV BEE# R iRgE R 13 HPV R E h g gE s &t
TTERPBHTHDZ 0D, ZTNETOWE - X NaRg L idE o AEMFICRRD Z &2
HHNTWND, RIFITEWTH 2010 AEED S PIHEERE & HPY OBIEICB T 2 G0N MK S, £
EHEOME & LT, JCSG-BRHNC AH.0r& 720 21 Mgk kv 167 JEFIAZER L TN T
7o ZFOFER HPV B IEEERE DS A M 1T 50. 3% T, Z D P14 13 HPV FEBE M i gEs & bhik
LTCRIFTHDZ L, BIER, SIERNDRVWERERBTHLZ ENMESIN Hama T, et al
Oncology. 87:173-82, 2014). H{E TILHMHIRNEIZ IS\ CT HPY [K 1138 © 58 /) 72 71 T HIK 1
LB ENTUWA (Kang H, et al. Nat Rev Clin Oncol 12:11-26, 2015),
L7, HPV B A IHSEE O 22 D ISR . fIGBEE O & D IER] 2% < B8, 27 L1 HPV Jikl
DHTIRFE LT=DTIEAR L . B « fSRIEDOREN KA TND Z ENHERIN D, LavL, BRI -
BRI DRI S W CIERIR2 4 CHRERE, Ml 2 A4 2 HiE Lov/e < L BB L Cid 7 v =
aw@@ﬁ%ﬁ&ﬁ HLEFMERDH Y | BIREICEIED ) 2 7 Rl 5 HikIRE S Bbn s,
ZHARNTIIREER T2 N7 AT 8 RBKFEREE 2 8 (ALDH2) [ZEBN’H Y . Z Of3H]
%ﬁ%fi&w PLEDZ L, Bl FReE s 2 HPV i A CIRIE T 1EOBRIN A 3B = 7
I LIFERTH Y, B - ﬁ@@)x&ﬁ%%%ﬁ%mﬂﬁf%ﬁ&ﬁ%imfwéo%:f
Kﬁ CU HPV BE FRE SRR (2 35 1T 2 M - K08 D 52 B 4 B AR 1 L~ L Tt L MR BETEH |
REIRTHIEELZERTHIEEZHNE LTV,
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2014 4 5 A)5 2016 4F 3 A F CIZE7-12 T11/IVA/IVB # > HIHEE R |29 (oropharyngeal
squamous cell carcinoma : OPSCC) & #2Wi S7=H 3 % JCSG-BRUNC (2 %8k L7z, HH 1L 20 mLA
k. performance status 0-2 T, ZHIGFHERE (FIALFAHEHRRE) 220 -RETH -7,
JCSG-BRHNC D A >/ N—"T 5 HARD 14 [Nt At 80 ADBENHAAN LT, KBF5E
i%%u®%@§é%@% S TRY, £$%#6ii IA4 v T Hr—LRarvker v E

=y
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FREBGRE AR D DRSS AR SRL 12 & 0 B siss (k54 2 2 DNA ZHi L7, DNA $Fo7v
!%. TaKaRa Human Papillomavirus Typing Set (Takara Bio Inc., #6603) 3 & U' Human
Papillomavirus PCR Detection Set (Takara Bio Inc., #6602) & fH\C, HERERKE % —T
PCR {EIZ X 0 54 &+ 7=, Human Papillomavirus PCR Typing Set I, HPV HU4:ELf PCR % fHV
CTILEPH D HPY H 2 R 29~ 5 7= DI & EF ST W 5 HPV @ E6 F6 L ONE7 AH[A fiE ik (228-268 bp)
EHET AL OICRE SNz 2xtoa BRI M ~—%=FEHT 5, EEDHPVI6, -18, -
31, —33. —35. —52b 3 L 58 Fl | HPVpU-IM/HPVpU-2R 7T A ~—7 Z L CHEE S, B
@ HPV6 33 X U-11 4% HPVpU-31B/HPVpU-2R 7' F A ~=—XT7 Z VTR S5, HIBREESE Acc
I. Afa 1. Ava 1. Ava 11 BXU'Bgl Ilga 23 PCR EEM R L . e\ T T Hr— R FILERIK
B3, WAIE HPY BoFEEICHW Oz, B b3 r—~< T A /LA PCR friE v NI, A LA
DNA DIEIEIZ & 5 HPV16, -18 B XL U-33 O HICREI SNz I/ ~— %2 LT, Z ok
> MZIX, HPV16, —18 35 L U-33 @ E6 fHIKDFFRAVHEIR T 7 4 ~— DB EN TV D,  HEIREY



DY A XX, HPV16 F J8-18 T 140bp, HPV33 T 141bp TH 5D, &V A2 HPV DNA Y (16 B4, -
18 —26 M0 314 -33 M -35 1 52 B 58 M) kR I To MR A HPV GRS LTz,
R~ CEENT T 4 ol EEARIL, FORERE X — T ple OREMBIEFHRAE (Roche
Tissue Diagnostics Inc) Z4TVN, 756%LL EDOYetaZ R Uizt v 7% HPV Gk & LT,

s R —F

Ton AmpliSeq™Cancer Hotspot Panel v2 (Thermo Fisher Scientific Inc.) ZHU>, AL
—/r > A (Next—generation Sequencing : NGS) % 3Zfifi L 7=, Ion AmpliSeq™Cancer Hotspot Panel
v2 1d, 50 ORISR T L OMHIEIS T2 579 2,800 0 COSMIC R Z B /N—F2% 207 DT
TV avEEET S X IR ST D (abll, aktl, alk, apc, atm, braf, cdhl, cdkn2a,
csflr, ctnnbl, egfr, erbb2, erbb4, ezh2, fbxw7, fgfrl, fgfr2, fgfr3, fl1t3, gnall, gnaq,
gnas, hnfla, hras, idhl, IDH2., JAK2. JAK3. KDR, KIT. KRAS. MET. MLH1., MPL, NOTCH1, NPM1.

NRAS. PDGFRA, PIK3CA, PTEN, PTPN11. RB1. RET. SMAD4., SMARCB1., SMO, SRC. STK11. TP53.

VHL) ,

FAT T =D IZ, DNA 1L Ton AmpliSeq™ Library Kit 2.0 33X Ion AmpliSeq™
Cancer Hotspot Panel v2 Z# MW T PCR 12X AL EMIEZIT>7-, PCR FEMZ% lon Xpress™
Barcode Adapters 1-16 Kit (Thermo Fisher Scientific) (2T A 77— = > L. Agencourt AMPure
XP beads (Beckman Coulter, Brea, CA, USA) ZHHWTHRILZ, BRILZ=T74 77V —%{R1F
L. Ion Proton™ System, Ion PI™ Hi-Q™ Sequencing 200 Kit, Ion PI™ Chip Kit v3 (Thermo
Fisher Scientific#1:8%) Z F\ CH KRS Z P E L2, DNA > — 27 =23 75— %, Torrent
Suite™ Software v.4.4 12 7 2 (Thermo Fisher Scientific) #fEHLT7r 7 AL7,

AU 7 W1 N ) R S 1| N AR S b ¢ Human Genetic Variation Database
(https://www. hgvd. genome. med. kyoto—u. ac. jp) & HWNTERA L 7=,

4. MR

- HPV 4 b BB 0 i

80 filH HPV DR S 7= DL 56 Bl (70%) T 72, HPV OF B0 537, 0PSCC 1T 4otk
L0 EMIZE -T2, HPV EEME (+) OPSCC ERFICTix, HPV16 23 49 5] (87.5%), HPV35 23 3 4
(5.4%) . HPV58 75 2 f3] (3.6%). HPV31 23 1 5] (1.8%). HPV33 73 1 fil (1.8%) Td 7=, HPV
(+) OPSCC BETIE., MEEOH A NRKTH - 7= D% 48 5] (85.7%). Rk T 7-DIL 8

Bl (14.3%) . HPV 214 (=) OPSCC JERITiX, HMM BRIk TH - 7=DiX 11 il WL TlheroTz
DT 13 FITH -7 (p<0.0002), —KIGHIZOWTIL, HPV (+) OPSCC BET 54 i (96.4%) .

HPYV (-) BET 16 5] (66.7%)

IZ CR Z38¥ 7= (p<0.0002), HPV genotypes
BRIBE#E 1L HPY () OPSCC BE  (peee)

T 37 il (66. 1%) . FHAIEH P e

1319 % (33.9%). HPV (-) 50 o

OPSCC BT 23 17 (95.8%) .
1B (4.2%) THoT= (p<

0.0048), MR - HPV D f 30
T FHEELEE RS 20
ot T a— AR L ForTr
o 8 JOWk IV
HPV OYRBEIZ A & 72 BIE 10 3(5.4%) 2(3.6%) 1(1.8%) 1(1.8%)
&Y. HPV (=) OPSCC BETIZ - — — -
7L o “—/VE Hy%@%ﬂ/a\# HPV16 HPV35 HPV58 HPV31 HPV33 (type)

Enolz (p<0.001),

PRI T ALY T

80 FRIEIZDUNT, NGS &2 VT 50 DN ABERBE 057 ) 28L& L7z, HPV (+) 0PSCC
BETROZ L M S =B RI%, PIK3CA (12, 21.4%). FGFR2 (5. 8.9%). PTEN (4, 7.1%).
FBXW7 (3. 5.4%) . AKT1 (2, 3.6%) T >7-, HPV (-) OPSCC TiZ. TP53 (11, 45.8%) & PI3KCA
(2, 8.3%) ITHb—RHIARZEENEE Sz, HPV (4+) OPSCC & HPV (=) OPSCC TiZ. TP53
DERRICOHBEZENZRD LT, HPV (+) OPSCC BT, PIK3CA @ E81K (3 f4]) . E542K (2
%), E545K (6 ), H1047L (1 f) (CZE¥AFRD 7=, HPV (-) OPSCC BETix, H1047L (2 #1l) o
BT RINEE Sz,

- FEAFRGRR
34 0S =%, HPV (+) OPSCC BT 91.4%. HPV () OPSCC ﬁi‘f 36.8% T o 7= (log—rank it
p<0.001), HPV (=) OPSCC }Z HPV (+) OPSCC X ¥ % 0S 73 ICARETHho7- (HR: 13.7, 95%

CI:4.39-42.5. p<0.001), 34EDFS /T HPV (+) HFZT 86. 5%, HPV (=) fEFET36.8%ThH
7= (log-rank #i7& p<0. 001), HPV (=) HEFD OSITHPY (+) BELVEBRICARTH-
7= (HR : 8.25. 95%CI : 3.23-21.1. p<0.001), HPV (+) OPSCC ™ 3 4 0S %, BF/EAL (WT)
~PIK3CA HH T 95. 7%, ZEFA PIK3CA (PIK3CAmut) HB#F T 76 4% Thot- (v T T v VHE
NS), B BFEHT Tl3. WI-PIK3CA 3 & PIK3CAmut HFH D 0S ICHE =T -7~ (HR : 3.79.
95%CT : 0. 53-26. 9, p=0. 18) . HPV (+) OPSCC | }ob\“C‘SﬁDSF4;tWT—PIK3CA BETIL 4%,



755 PIK3CAmut FBE T 69. 4% Tdh - 7= (log—rank #iE TNS), HEBMEN TIL. WI-PIK3CA &
& PIK3CAmut B3E D 0S ICHBZEIL /e ->7= (HR : 3.79, 95%CI : 0.53-26.9, p=0.18),
. g

ARIOFERI D . BARIZI T D HPV 23 KAFE T FHIHIAN AMRESREE L OFRE~OZEIL, Bk L

BHEIRZLITIR N D EDVRBR ENT, £, A DNGCS T —4 b sEAMEOHFZE CLARNCHE Sh

f_@enutﬁrwrw_o INHOFRER I, BRI 2 RHEED 7 7 AT, EAE
B DHWHEERE D7 ) DAL EED BN L AR LTWD, £72, HPY (+) 0PSCC Tl TP53

Wﬂ@%/\;ﬁ%fw PIK3CA R DEENEm N & B SN2 o7, HPY OIRREICIE U TRLR D

TBENHER SN D AREMRH D, 510, B EITHPY U 7 F R AME < . HPV (4) OPSCC

DR INIENNT 2 ATREMEDS m 72, HPV () OPSCC DU 7 F N LD PR ME L E X D,

Mutation profiling
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(including duplicate examples)

3-year overall survival (0S) rates HPV(-) vs HPV(+)
HPV(-) 36.8% vs HPV(+) 91.4%
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Yuki Saito, Ryuichi Hayashi, Katsunari Yane , et al 126(18)

Optimization of therapeutic strategy for pl6-positive oropharyngeal squamous cell carcinoma: 2020
Multi-institutional observational study based on the national head and neck cancer registry of
Japan.
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