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Ongoing paradigm shift in BioHealth science and technology

Masanori Fukushima
Representative Director, Foundation of Learning Health Society Institute

Abstract
Today’s lecture consists of 7 chapters as follows:
Era with corona, changed, unchanged and changing
COVID-19 Pandemic, what should we learn toward the next decade
A brief introduction of myself as a clinical scientist and medical oncologist
Where are we now, what was done during these two decades, and how was it done
Newer conception of cancer biology ~ Beyond molecular biology
Horizon of cancer therapy in terms of post immune checkpoint inhibitor
. Road to disease control, building learning health society and global research network ~ Grand design
and operation model
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1. Era with corona, changed, unchanged and changing
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2. COVID-19 Pandemic, what should we learn toward the next decade

X T, COVID-19 Pandemic 7 64 13 # F B8R E 2 ? ZDOF v 7 4 — Tl Nature Editor in Chief D
Skipper BN SED AT A FEMALENS L X 2T M) —H A T 20RO ZBAELLEL & 9.
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ARERLELEDED ORI E L.

ZZTIRZhLEZ ORI FN) L BEIZHEAD ULEHAD, Messenger RNAY 7 F VIZ AFHIZ U ®
TORATHD BN EETF TOANRERTHI2LEEIIL2b A THRMLTBEXY. S/ RELT
WD TR TH S EREEFLZT. DFVDIZDLI ALEDIFNANALEMBICEDAZh, B4R,
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STCERFMAGIBIFE R LE L LS00 T EESTHIE LR, Sy T Iy 7 DORIRICIE
KEMEMEIMIZS 2 2 EbhbhEEh TEE D XA, BEEKPIEO ZFANZ3 DO U TF
(universal quarantine, universal decontamination, universal zoning). Hif&7ZZDFEFEIZOZ T, Zh)
BENTOEVALNDETESTERRLANDITTY. ZOZ L2220 TR, HiOHAREAMZ ZRMEA
FEES LS AT LD TBIFICBIRM LY, WX LTE LT T, B E & O LHSHIZ%EH O
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ETWEWEAGIZEDEE L.
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TLA 2N —LES D, ThOPEELTHEGPNIEL TS ZETT. APAE@AS, B A
MaHAS. 20K SHORELAP2045FISHND EH -V ITA MBI TFHMLE Lz, T2 TEES
VHADEFEAD, AIICOVWTECEEBEAZ L LBVWETOT, PLOAAFKIZOVTALZ T ih
9. SHROAIOMA, BEETHTS LT, AIOXO—~ATH2Z /==t T4 —F-D#EF L}
FALES Pt (B TEFHN) OFETIEMOREICIE, I — A A S Th 2 HaEE
EBIICEIT IS 2 LA TEB720121F, 7 OBEREAEIT SN2 T h % HWr§ 5 72 0 O i THEMN
IR RE P HET W L H D ¢

IhhbWA EBLT 2 AIEROEREERIETNTI 22 6 HMERTY. BFICBWTITML?
WreHe A b 2 LIGFAIRIC OV TIIHIMEL IR ELER S D 7§, FABROT LT ZLZE 52D
LTBDHARIAVEBDETHIEZILOANTOENE ) »EBIFICHIETE 2D TY. 28 %
LR O HINIE P HEEE, BIETT 2 5 U CHEBIN 2P iz RETE 7. Ko TEESHE,
AIDZ OFRMZ R FEIEL 5 257 HO—DTY.

XCBUE, IBAMESNEL TWEF 4 =75 —=v o7, afEadDE LT “PHl” Allfkxh
TWET, ZZ2CHRMmMNA2REEZbDNDOITESCEHRL T ZEBVETT. FEA, “I772D
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777 A0 EHEI R E N B Bl T8
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ETERLELTE, ZTOWREHHATI2E2ERDIZAO -EBIHET, Thallo UREBEEREHHET I
BHEICRA2H 2D TTY.

T 2L, T4 A TV ZOWENRKZL, BT 23KMICH > THEALONT -4 LT
KWEEHSZLTT.

We do not know what we do not know.

WRDBEHENEL, ThaNTAOHEIZ» D5, BEMIZELTZ2ILa2 v 1 T5485FH550
B3F ALV STEENOERGBITTFICALZDZEDTENWZ EIZWL»TT.

M, W27 — 2 BBEP T bhbNI TN e EDLIIZL TR TE 507

INHAMET, AIICE v 7 T =2 2D ADIIM2HTL 57255 55 Didk K 2 M2 2 &
SO 2&TY. ABOEHEZ U TRBISNT 2 BB SR ABIC by, IERGEE, REke
ORI AR 5 7.

ST, BEEZAMDAROEY g V&K DIZ, ThETOREREMS Z L BnEESE, LRPICHL RS
T AH, BICHATAABRICRAT LN VT P 2BV TADICRIBDBEICEHIDIESTH
MLT B ERNETT.

TEEEBRET D 72 D 1 A3 B FE A 7

MAR WHTAL, 7 OB D state-of-the-art # TR TOERAI B> T AThEED FXHA. 20720
IZESI L6 Bunh?

3. A brief introduction of myself as a clinical scientist and medical oncologist

REHBEDOIFRIZ AN ) v Z 2 T L EOCDEHARD AR v MIZANTHRSHEE L. ZONEIERY
KR XN TOEZHADTF X L D22 RIEENVEDTLRZ., Ny P94 FTEREIAEZBEL Uit-
THhHEANI = 2T L EGOIDEYREENTEL I L2848 > TEUPE L FXIIBHEONA T
LTY. 19734, [REMA XKL 2RI ZOREREZRE L £ Lz 19924, RHKY:, #HEKRY, K
PRKFDFEZATZBICFRELTE S 5T, FZ2EMOEMEDEFANERL TOWIZ19944-1216
FA&SEFRIC & & L7z, DIk, 17, 18 iR L T, 19814, MSD~ =2 7 ) (URL : https://
www.msdmanuals.com/ja-jp/) & HARTIEFFO 2, N—Fav—-z2HkEd, 7—4a4X=2¢%5-5Tk
D, 7Y 2BUuEHM9,000,000 =Y 2 —IZELET.

BE, A1, BEBAIFIRADZT v TIZA-TED, T TICALICK BRI AMAZEETS &2
AETERTOET. Al-Assisted DFIFRIZ SR HHE T, LI LEZ ) —3—=b - o4 —F =D “Fl
LM AU BHAWEEZ 0 ERWET.

EROE A EL, BEXADTRANET S 201U BBE»?ZOWE, EZETE2E->TE
AT UTIHUSREIRRL, MIROZ0OEBEEZ LaFhulad A, BAFEIVADEKEL U THY;
120, HADREMERBTE & EFITBUC RGN 2 RIGHA 5 5 Z & %8k L, ZOMREE, 19894 Nature
FICHRMMRL £ L9 EYAMEINLEIR, GCPAEITL, A Y7+ —4F-avty aflELL,
il 5 v A2 A XA P IA TAERELATRE RS BV, BEY 2T ARANRSERLETH 5,
Bt 5 UE L7z Nature 3 1995 4712 Nature medicine % AT U 72 & Z 121d, {KIH 41T Clinical trials in
Japan LB L Cimdi 2 BRI L L7227, OADESEEICIIEKLKIGH S 5O TR L 2T hudn s mn,
PR NI R R RS B2 R A MR R 2 5 4 2R e LTS, L R U e & vy, SRR L £
L 7.
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ZLT, 2HLAEZLORIZFERIE, HbAEIZEW IR - Hifli L EOR#ETH 2 & 220 ¥ &
BBOEHE ZORMIDHET L, ZLTEAD AR - Hili 2 fEE T 2 L/ L HIEICRERH D, i
DO, PHFEOREE 44 7 I 7 22T 58 #2, RAMICAEL TS Z &% ERLO 2OMmHI 0
THEMLE L2

ZOHRIIZDO®ROMOFEE O 5D, ~HUTHIES Z 5 TTH, ATDIPEOFEE & s g
WG AL TV ET.

OIS THOREDIRIZERTHD FTOTEADH 52D TR L E L THIZHES i T7.

T, o720 EDXEIIZLTHEL T D»?

Nature 562 FA0 Commentary 23 Hi T & 7 < WH IR K D 28 A BRI ZEHLEE T & % South West Oncology
Group @ Chairman, Charles A Coltmantfit:72 5 “M2AFENF TELVvA 77 EEENAAD LA 1991
H£E5H17TH, ¥ 2 — A bV THIME T2 ASCO CREIRGIRIES #2) MBI BER 4 —fICHD 5235,
BETU ST L%RMET2ZLICHEREL, $1992F2 5, KB LIZT 2 ) I D0 ADEKZ
DY) —=—F—=7BbEHAD) =& —=RNKD) —F—-7b&25]|&HbEE L ZHPSWOG-Japan
Clinical Trial Summit Meeting T U7z, 2005%-% Cat12[A% /L £ LY.

U7 MLTHAME L7255 1101 H 13 ARHIESS & WRAS R OBEE IS HEmR A5 £ L7,

FICRELET = BRI T o b 40 3 —F T abbIEFRAHADORE T LY. JINREC
ONTIEMHATIEICOTOFEESHEHNBTOT Y b A L) B —F Tl AFEEGFERTH S &k
TREBENDD F L7, BRI AT > TO R WG TN ABEBGES BN E RS M2 h D F
L7z, ZZCHARDOARIORES 7 b IIEHERRO BT 42 F S LW 52D T L.

VIFOHAKIZZDOHRBE 2 ADIRET L7, KRBELAIN—FEZAEZRETENLL —F7 2 b T &2 FEIZHHO
TPIZASTEZDTTH, HIEOHADHEREIAORIIE, ZOKS HLICHOHIZIIM 572D TL 72
(Fig. 4).

Fig. 4 HADEERFYE, 19924404 2 -

No job is finished
until the paperwork
is done!

After the First
SWOG - Japan How about
Clinical Trial Summit Meeti our

In 1992, Seattle Derfr?g\'fvf;”ce

Clinical Science
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SWOG @ Coltman AL BFEZ WL TH 5, FI0FEIMEE L. SWOGHTENZE 7 L — 7" & @kt
BE L G PR i BR Common arm trial # AR L T, ZTHEFEEL THh 56 20485 3. Z OhliEEKRR
BROMNT S, AHBEEL TS, KA - Fxy 84V PUFRORBIZOLEN RS H D, D
FLWIARYY I v 2 7 PIEIZ O AR D F LI

Z D[ Coltman 413 2005 F 2 AU S & 22 13 THEWT Z 72 SWOG Chairman 2B & £ L 722, %
DBRLiL @AM » N, RPN A —-F LE LI

B »HEROG L. ColtmanFBE 1L 2018 F 2B T A DIZA D F L2s, KIEEKES Y2 ASCO
RI#E T b 5 J.Clinical Oncology 2B TH D £ 3. KAEOIER 4 28 ABIKEE & SWOG & D58
TIEANFHONAMROBER D1 X-Y, HF-fre L THEhE L.

4. Where are we now, what was done during these two decades, and how was
it done

T, WHAERFAT, 5FXIEDVDDHZED, ThbbRLZINEFEEZLTAEL L.
20 ACIZA D, HRDT 77 I 7 RROWBHN 2 HiEEEA R L2 L iciZ Lz, BHEN P ALY &4 —
WA ORI EITRED 2 ) Y F =7, BEREFIRYO FHE =RFICEZEH ) X3 T, LR
BERFWEHBATRAED b I X F =T, 2 L TCEERFARFEELEDO=RL~Y THENE TT,

Fig. 5IZWADOIYREDORIBEORER ZfHHICE L F Lz, BUE, RUESERE» 6 ROMNR OB, &
BEHBEWFIRERIZBOODDOH D £

T TRETREE, LADWIS, HERZAER AT OB BAL 1 K 2 8 E AR 2 ~ L~
A AN ZENKR I NIz Z & TT

DADT A 2R, 2004 SIS CRIEBIED 72, DANS VAL =Y a VP LY —FHEL %
FUCHE  ABVE UTFZE LB HEHEE 70 75 22X B 7 7 7 3 7 RIMER SR O ST T, YRS
koThodon, THICEFEEMbo THAEL 72, DAEOMIEH N5 v 2L — 3 F ) 4 — F ik

Fig. 5 DAMIRORIEEIEL 7 ) 2 - SIEEF il
~ 8 H S IIaBEDMIN

Cytotoxi Moleculz Immun ! I
| Biological
Agent Targetin Thera

1950~ ~ 2000~ ~ 2010~ ~ 2020~

Selectivity Genomic Tumor-host Innate Immune
- Metabolic - Mechanistic - Checkpoint - Vaccine
- Growth (DNA) - Treg? - Viral

G474~
2021%56A11H
AR

—271—



BRARFFM 49%2% 2021
Fig. 6 HHiiypomAlihili 7o Y = 7 MSET 5 FFEIEH
([t UMRXZIERCHE] SMTFESR BELMREBHEET DY S LAPEFHEES

S ERERAIEILET 0D 1Y Mot ZEREE

(H3143A310IRTE. FEEEAFHROHR)

100 mARE (ER) O

HIEERE (B3

80 B3 AT
o EEAAGR
60 B BNEIRGTAGREER
m ELEERFEAGREVS
fr RIRERAL
#) B ZOMOERIE :
20 7
B

0
H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30

X1 AL Jﬂrﬂnﬁﬂ)ﬁﬁ( /N)D' 3 R Aﬂ;\’,i?ﬁmﬁﬂ)iiﬁh‘ﬁﬂ [BHASRIC lY'ij(/tb'(fszi?ﬁ'CL\ﬁBm%/ AT TEE,

USSR LR, 5 RUBRREIS A MRIEOMIE) £LTHRETLTVACHCBENNE,
A3 2] /—Zfiﬂﬁr&ﬁiébm( DUV THIEHEAT LLTLD.
X4 EERRERRRZOFEHE SRR/ HIBROEME.
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FHIF20154R121F, AMED (25 &Mk, 7TAT I T7OEEEA /) N=2 a VAL Y T 5 A 50 F v —
B L, AAR&DSA 774 VB LE L7 (Fig. 6) .

ZDA I R=v 3 VAIRBEIZK 70 25 2037 #7372 3 BHIESER - REESEE T s b b
V=X EMEILTC, ZOhh oG EDEIRIERIETE, LU TREANIIEL T, EEEO T T
FHFBEHEL, DENDITA LYYV, EFRKREL S TEEIADS LI 2 REERFERET
T, ZHEPORMEEICET T, 2V HIAHA TV 20Xy TR T &R ERE§ 2 Rl g
flize v A (Fig. 7).

FIYAL =Y a VAU —F AT B 201013, HEBRICESWT, Bk RV A Y AKX
hhdsn A, FIFEOSFEIIHZODIXMIRETT,» 5, 2212, MAHWIZLT, %, &0
KT P EEYMEICIR L TH < MBS D 3. HREOHBTFIAEETHWT, #H LOLEERSR
SN IC S Z i30T

L7z ->T, FEAT—VIZIB0, DEEBERARGIAGZTNIED A, Thabb, IS
HEOWTGMP #E, & %03 GLPIC &k 2 IEEIR R RS, 2 L CGCPIZ X 2K ¥ 2 PRtE
nETTW,

Z D &S S ETHI 2012 K )FAE T B AR, SRR I AMEATRE R IS W T THE A X
NE L7 REXRIEOBIELIZENER v b7 — 2 FHEICEOT A TEEANTDLDN, AMED
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FTERDIT BRI APR L, -85 HEOBMIEL LT CE XLz ZoME, baEE,
TAHT I T EEICK S THAREE, MAEZERT 2 28— FTHEEMELLT, BEXADS LIZET
ZZEIKIILE L. THT ITITEMAOBEM AT CDHEERRER & DS 774 Va3 L, i
B, SUBRAISHRO T4 &, KFECEFhEZHARBLAKRLRE N THD ¥

R v & LR T2 R R R O SR R M 4 & D3 T OEA TR E DA ITHE L T2 &,
FERFEGH & LTE L8, Nature D2 LD 202012 IRT 2 2 T LAY,
RGO v £y 2 81E, HRBIENOREKEFIHT 2 KEOMY T, Sniiiug, —A
— A2 E G DRGNS IS RA T 257 D& DEFHT 20 LWEETYT. ZOWRBEEDORFR
ICE o THRAIH UWEEMEZICED £ L. fEBEMEREA A X 22 0 2FHLF->TRWTL &
5. ZHFZEOFE, FILVWAEEI YT b, HEIZOEND, $XRTOFEEBICEATE Y. ZhiZE
FOIA = AR AFEW® L £9 (Fig. 8).

BTEMFERA T, ThETEBEED L > 72RBISH U CORBEOE % 6 < ZEWEFE Y S A i
o720 TY. A - EPEPE chemistry TIX WD TT.

ki, =4 VLT 5 SR T H D ACIRITRE & INTE T B TEE MEHER G & L C RS
2ZENTEET. ZOMIEA 7 =X 23 MlEE PO L U FEBER E ARGE A EE RO e
LB 2 ) 75 Y AREDMO H & 7)) v k> T0ETY. ZOREMA L LIZH 50 DM
BETaX 2 #HL T ZEATRIZAD £

AR RBORFE(SEIE
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&5 @

5. Newer conception of cancer biology ~ Beyond molecular biology

ETVEOKIEEAEYTFOHm LRI AD £ 7.

B D2 A DLW - RO EEARFH I 1980 FAAUTEIZIT K L T D L2, HADRZN - IBED
IS4 F =T DIEST BRI % 1T THREHR L 72D 5% Cancer Medicine ™ T . Emil FreiZe/Ei32 A D1L
PRREAHEN U 72 A TE A, 19824125k & James Holland JEAE AR E N7z 7 F 2 b T10 em DJF & A3
HBATT L. Cancer Medicine DZMEY) V7S EAMROFIZIE, Z DRFERORIEN ZEEERT I T T
V=AY RSN D > T E T, 19824F, 525 404F, Z ORI TREIZSEY Vo
HIMFPHIEE T 2K A>T E L2 [A 2 ! 2 HIWEAHES ? Vo 2 VWHADERRIZE S &> T
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ZUSBOWTHARIMHRD by 7125 F Lz, BUE, RPN EEIZ Th 5 F RIARAAE L THRI
TEMRIT L, IS DO THID TP TSI 2 BF L CJCORSICHEL E LAY,
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Lancet Oncology 561Z iR L £ L7217,

ZOMKREED T K — b 2 FL22ER, ZALHDERPERE PRIEITFTHEZEAHPAL DT
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MAZEONTHFHERIZ R PP T TIRRAVWE S S HEAL Y a2 — XA 2016 F ISl g LY,
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6. Horizon of cancer therapy in terms of post immune checkpoint inhibitor

Eh, WEWERZA L - FxorKR4 Y MHEREMBO 7oy 74 7ITBDEL &5,

F72 L CEINFYED PR FOFETE. 2007 12 5 EBRZFOE I bk & BIEDO R AR TH
3 R EREE 5, MO PDL-1 PUSERBAMN. L2 PRINFTH 5 L AR L, 5ITHEAD
CDSFHMET MK A PR A RO DA TH 5 T L 2 E X LD T, PNASFEICHELE LAY, X5I10H
AL S G HIPD-1Pitk =R L~ T O T ~ TR % 1T > TZ OPUIESE SR 4 JCOITHE L F L
f,23>

KIEBURF O EGRIR AR S %4 4 b Clinical Trials.gov % /4 % & BifE, R CINYIEZ T, 56 MAHRER %
G109 OBIKREBE L F = v 7 K4 ¥ FHFRIZ OO THEBEE N TOETH (Table 3), F 7245 %M
TWEHA, ZZTEHEIAEI»P N LB OE T, FHALLES P ICOIZFIHDOEIRABED SR 42 R L 72
DHR2015FTT. MEBLER S TOEDELERNZIEPDTT. E-FD L TWEDIEZ I 5 KK
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Table 3 PD-1/PD-L1RUEE AR IEREAR DL (Clinical Trials.gov) SR B AR AR

2021/3/30 BI{E
E-3 kA B &8t Phase I | Phase I-I | Phase I |Phase I-l | Phase Il
Nivolumab BMS-ONO 26 8 13 4
Wil < BMS-ONO 7 2 1 4
Ipilimumab
Nivolumab or BMS-ONO 5 4 1
Pembrolizumab /Merck
Pembrolizumab Merck 8 4 2
Avelumab Pfizer 15 5 3 3
Atezolizumab Roche 16 4 3 4 1
Durvalumab AZ 17 3 5 8
Tremelimumab
(new CTLA-4 inhibitor) AZ 2 1 1
Durval.umab T AZ 11 4 9 5
Tremelimumab
Cemiplimab g
(new PD-1 antibody) Sanofi 2 2
Al 109 34 33 29 1 12

R INHEAS A LIS C H AR KGR 1 71— 3L Phase T HA A 5 20
AN T AR

Hh., TELSEPEPHERBH O TT, PRETF2PEZLS28AE, FCINHEEE WAL & RO
Tuv ZEFD, A TEAIHNORKADTY

TZT, BHARXARKMN» NS EBOET. TRF v IR Y NHERETHEBEL 2BADO V%I
THEOCLTPHRFEARESI ZDON?EEHIZETY. 25 TY, TOPRRTFENE T2 LI NEZ
EMNHBHL 22D T

—ME4E (201945) D Boland 5 DAL TTH, KA sV VISER - fFHERDO R SINRIEDF = v 7 A v
NSRS & B R OBBET 20 LIARTIEO PHIR 7F 2 E 550 T4, Tld, ZOREKIE M
2T OWICHER (20204F) IMyEH DA v & —a 4 F v §WEBETIChEREZFEL F = v 7 F A v FHE
HOPGREMBFTZZEAME N E L. ALMBOIL-SIRE X T MmO EZR§Z & 2HE
XNFE LY. Thbb, IL-8DILT I RIPEEOM. L2 EAK A PRI TFTH S Z LA 52Tk 5
7-DTT.

FTITHIL-8H R D T HEERRER AT LTV E 4%, Z ORISR IZ O W T BEET h Ol
IRikBRDAEREZ - A D A,
ZZTHEETOMSEY Y40 ET (Fig. 11). —5Ts 4L, HAELT M7 o 2 &
LTHBLAZTREALZNEWSIZETHY, BEOHFIZH > T, BAMIIIIAEREL RS 556K
BHLEHT 2, X ULLLBEHOHEYTH S 05 2 LTI, 5 1h D212 13 gene-instability
& heterogeneity THRIEHT 5N, YL FT 4 AV a FMIEEEDOHEBBROPTHELZBDEL 7.
A%, SARS-Cov2 [RIUTdA. TITXLA3EMPNE, REENET 0y T 4 7ICkd i
HDOFHLWVHIRERBIT L TIREDOF v 742 =10 T
FLORERZRRIIAAR» S RE I hE Lz, AMREH X AISBWT, EUEMTHEO ARG (L 25
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Fig. 11 Dynamics of Cancer Biology
Evolutional cellular process in Cancer
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7. Road to disease control, building learning health society and global
research network ~ Grand design and operation model

WEWEIRBEDF v 74 —TF. Nature Editor in Chief ® Skipper 264 (& RN, G IL[EIHFZE 23 06
FWE ST, No question! L2 LWz, EDXI IS MRAEL VYTV —FLIRE Sy b T —
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DTV RETHA VERLET
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Fig. 12 Learning Health Society ~ Solution for disease control
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Man is a goal seeking animal. His life only has meaning if he is reaching out and striving for his goals.
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Be ambitious! Keep climate justice, ocean justice and build peace and happy planet.
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