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Progress in clinical application of individualized drugs in the treatment of colorectal cancer
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[Abstract] Colorectal cancer (CRC) is one of the more common malignant tumors in the clinic, which brings huge medical
burden to society and individuals. Cytotoxic chemotherapy is still an important treatment for patients with CRC. First-line chemothera-
py drugs include 5-fluorouracil and irinotecan. Although the efficacy is exact, there is a large difference in efficacy and safety between
patients. In recent years, research on individualized chemotherapy for colorectal cancer has developed rapidly, and various biomarkers
such as gene polymorphism, DNA methylation, miRNA, and endogenous metabolites have been discovered, which has effectively pro-
moted the individualization of CRC. However, since the application of most markers is based on retrospective studies, there is still a
certain distance from the true guidance of clinical medication. Conducting targeted, prospective studies are conducive to the further de-
velopment of CRC individualized chemotherapy. Conducting targeted, prospective studies are conducive to the further development of
CRC individualized chemotherapy. This article mainly reviews the prospective clinical research on the treatment of CRC with individu-
alized chemotherapy based on biomarkers.
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B, Bk O 2 Ao Fu R B R E B AE B S L, (2
Fo 1o 5 KPR B (508%) W B & T X E
(36.6%) 41 ffL # P {457 15 72 CRC 8 £ Z i /7 F B =
—o EH,CRCHYfI7 W R AT EM 40, B ¥4
B 1) 20 2 M AL T 2 40 (i 5 R R (5-FU) £ %
My 5 7 5L R DL RCRE 1 48 B M 2 4 (Jm B A
IR NSRRI S e R VD
HEop FRmAMEER A Z, X EE XS
4 J% JE ) (National Comprehensive Cancer Network ,
NCCN) CRC #& ¥ # # % CRC # By )7 i — &
Y, EERSEERY, BT EAEESTIRREE S
EZR ARABEETHARFELT B ARE %
AMFARKERY . B AR B o T A S
BN ENEA TG RE —EH o, 2 hT
K % I B BT 5 K L, Bk Z AT HE M B9 I R K
Bl U FEEFR TR, ERT Il £ 48
B9 B X 26 AR R 4 R R ALY T R LR E
ooy o 2 2 M 5 A SO A DU A 3 2 b, AT
BRI LT MRAR B . R SUR AR CRC
¥R AR T IR B b FERAE
2 MR Tl R AN KA 38 T 8 AR B A R AR AT B TR
WL, DL A R R °T 48 2 B9 MR Ay o E B R
TP FE A 0 RAEA T

1 5-FU SR RALIR YIRS BAR

1.1 S5-FUEHAYHEXER S-FUXHGYEZRIA
THEFIRE CRC R IRIE T B & WM £ Mg E
Wik, RIEREE R AT IE G2 "
2012 4, % [E] NCCN 75 ¥ & & 35 b 7% Bk & 2 7 Al 4h
FEGHRAEmER T ] EEETE, kR
MRy | XEEMEEFTERATERE
3 1B 2 AT . R R R T R, (B AR
RGPS FURMRRME ST S L&
TN BT EER R, BE, 4L H B E
AEREREGYHMREUETmETENLTRR
Bl 4o I H4 & M CRC 8 %8 1,30 % ~40 % B
HEHEZSFUR R ME RGBT HEIA™ER
REB(23%), EBAIEIE , F K, & 8 0 %] Fn
FREAMT,FEARRNAT ERHE EFILE
WERTBEBT AR, FRERNAKERERTGTEE

BT, XU T ET KA, B, FEHS-

FUM KX FMFHA05%~1% 85 &HF 1",
5% 2 4 B B B A R 5T -DFCR, # £ f 4
Jit % B 1 JHl 7= 4 5°-DFUR,, £ fiF 8 A8 % M fn % & 5

Ji 4 Bk B (L BEAF R R # L Y 5-FU, 5-FU R 284 £
ZAE A T DNA & R H(SH)™, B0 F Mg H R4
A% B (thymidylate systhase, TS), [l 5% DNA & A& , £
B\ ER" 5-FURA NS (1%~5% )4
REA T EEEERHDAMNERT -8 A
MERTE=ZHB ARG =88], Rz 4,5
FU B £ Z K 4 B — A 7% 7€ it 2 B (dihydropyrimi-
dine dehydrogenase, DPYD) 7 # 5-FU % % #| & 1Y
80 % % Ak, 7 T & MR 4 5, 6- = A-5-F R R, X
& % DPYD B R % 5-FU X /& By 3 & 4= 4| 8™,
DPYD B = ¥ 42 ff v &3k, [l B AT 4% 5-FU R4 o
FEIWM, HTSFURHGY AR EfmENES R
EERNEZBEKTFEEMRX,TUNEMAAN LKL S
B A B R e AT R A A
W B RORLE G A ROA AR, AR 2R
W 2R 30 A 2 38 AR, DA R TE] 38 RRL 24 4 X 4t B K R
(HEH)NERLZARE,

1.2 5-FUREIREMETER 5-FUL4E% L
= R 3 K & 1 AR (body surface area, BSA) # & . K
EEXRH, A TBSARNAES ) 2 MEAE RS
NFERFERAXR, AT FESFUERZEHLEFE R,
H, MERENSFURTARMNERE FRAY
FHEAFRE L 5-FU 657 25 4 1 0 (therapeutic
drug monitoring, TDM) & 7 2% B, 72 # T % & & FE AL
R FHEERIE, 5 TBSAWAEA L, 243
NENGHNETEERRIARIAFUART Y
WA B Y, 5-FU B ROC # & T 7 B9 1 AR A /b
(area under curve, AUC) # A % & 5§ 5-FU o 2% Fn %
MRAXW GRS FS5H., PKEFEZEME
ZWRE, mER A KRR REIN BT
A E A AR R %, A K&, AUC & 18~28
mgxh/L 2 [8] % & £ 3% B . %A K P& LT BSA
%Y, ERAEPKE B5FULLAERNE, Btif
S5 FUMAFERE AN RFHENXR, BF W1 R
2R HEBREFDERNK,EXTIRN4TFRZE
AATRE , XTRESHAANFMENER ERKA
%', Patel %3 70 7] CRC & 2 24T 7 o5 1 I K
Ly, B E 1 E B % mFOLFOX6 77 % (3B 7 F| 44
85 mg/m*, ¥ Bt 19 & *t B 200-400 mg/m*, 5-FU 400
mg/m* 3 7E , 5-FU 2400 mg/m> Z 41 ), A % 2 J& 31 7F
¥, ARYE AT — B 1 Hy AUC B9 45 R % 5-FU & % A
B, AUC 45 %] 78 20~25 mgxh/L 3 B &, DL # 42 5
MNEH,ERE I F X PK 5] & 89367 R A
th, PK 5] 5 mFOLFOXG6 36 57 ) B 2 B 48 3 R = 4 &
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OV R MR D B K E M L(33% 5 25% ~
50% ), ATI3RFARMEE(12% THRES56%)F3
RRARBEERS5S THEE1.9% ) K FE BRIK,
PK 3| S5 &7 5% CRC £ &+ £ T 5-FU b #
TR mm . RE A M EHS-FUTDM 7 & — &
R kR ER S EE FEFERHTHS
EE Bl THMKEARZN N LI, o dn R
W R B AT B BIE R R R A ok Y BT
M EF, % 5 5 5-FU TDM B &1 F ¥ 8 & 3 —
PREEF ML LM,
1.3 DPYD=2A EHE HFE &, H3%~8% WA
B o6 Z DPYD Bg , BLH BOIK B & 0y A B4 3K
50% """, DPYD B 6t % =& M B K38 % Z @1 DPYD
W % A M5 & B, DPYD2A (IVS14 + 1G> A;
c.1905 + 1G> A; rs3918290) 2 B % A M 7 & %
DNA 7 # F it gk 3t 48 8 F 14, 6k K 165 N # E xT,
B A K DPYD B 69 42 175 ', DPYD th 2 &1
M ELA 4 DPYD B Bk F4, %X 23 4 DPYD By
Bz WAEFRAMENENR SRS TR, BT
WERETHEMATNS-FU KR A4, F T3
R R E BT AR K #F M R, Deenen %
R M R IE W, 2T DPYD2A R % 5] &
FIENFREMEMTTELSRHARENEFRALT,
REUTHTL2MEEZ5MH. %o %2038 4] #
% 5-FU % 25 9 L9y t CRC A 2 7 FF 48 36 7 w1 #h 4T
TDPYD2AM T E M F AL, o B £ AL 4 4
FREA LGS E6FREA, R DPYD B 7% p Ao
5-FU 25X 30 1 & A8 x V4| € A 25 7| & : DPYD2A %
A FRAABHH— A4 A E 1250 mg/m’ I
50% .46 FREABMDEL ., £REXY,
DPYD2A 5 & % v {4 )7 5] A oy & M B Y] A % , B it
DPYD2A X FH A R AN T EHR G A EEBT
Wyt RN, Bt BT AHTHE LA
1.4 TYMS 3RABRERFE TYMS & F % & fg 4F
B 4 A% B (thymidylate synthase, TS) 7 5-FU ¥ 1 Bg .
TYMS 8 2 2 F 34 58 F X & F &y 28 N7 & # B Yy &
BRELFF S AR, E % N (2R) 3 = B
HWOR)BREE, EF3REMERH 5 TS % % #
X, 3RABRE FH At B # 5-FU & M fn g &
K>, TMABEFIRBREMEZEA(67%),4
HEmEAN2EG8%)® ., F BB MEHH
(dose-limiting toxicities, DLT) & X % 17 5 24 4 48
XW3RHEFEM ., Soo & HAT AT HE MG K R

I X230 CRCEHFHATHE A 2 H 24, H 18
B3R/3R A A4,36 2R/3R F22 17 2R /2R % B 41,
240 B O R B R 2 0k/d, A 46 ) E 1250 me/
ni , % # 3 m E 1375 mg/ni , 1500 mg/ni , 1625 mg/ni
11750 mg/nf , F & 14 d, R 51247 d, Kb 48
NEH ., BARBRERMAESTRITE AR, A
DEZH—F P AEIO VA, BPIAFETAS
A DLT W # —F Rl &, FRET3RBRAEH W
B KTt % Fn R B Y 1625 mg/nf #7 1500 mg/nf .
ZERAAREAGAELAT AR EEA N A
HFHREMZANE, ERE—MAERIE R ERH
W R R R

2 PR RARTRY Y9 R BUIR

21 FRABERAYHEXESE FLEREEZZAT
W 3 CRC %97 , # % % CRC B % % Jf| th FOLFIRI 7
EMAFIEESFU. DRSS FAEES N
& AR A B, 2 4 M CRC B3 AT — %
BT FEZ— o BB REFERAEMEERR
By AT & 4y, 72 R W B AL O 0E MR A 7- 20 3-10-2
3 2 #5% (SN-38) ,SN-38 % DNA % 4} 7 #9 B 1t 41
F A, H 5 DNA G AR E A, N T BT & 4
MLDNA Z #| R WH RNA T ok . AP+ o g8 =
H R A AE B BR AE 2 4% 7 B8 (UDP-glucuronosyltrans-
ferase, UGT) By %] % ¥E B BR {4 ,SN-38 3t — b % #f &
JR T 7E PR AR 4 SN-38G. SN-38 5 SN-38G #y 4 %
PEEE TR Ak 7 LA R P A e MR R
2.2 UGTIAl * 6TA/6TAEEZRE UGTIAL B 3
F TATA & # 89 = & B 9 F B 7 % "5 UGT1A1 #y %k
k., 6 /NTAEE KK UGTIAL £ H & % Wty &4 J
F(UGTIAL'L, A &) ITNTAEER LT REM
FH(UGT1A128, X & A1), % T Al FOLFIRI Au
Ttk 404 7 — % 25 B9 CRC & % ,UGTI1AL B 3
FELAUPBTUR TR EFLHAENAE. Yeh
212603 AT T 06 P A %5 4 400 7] mCRC & # AL A
SE B 40 K x BE 4L, 4 PR 41 B 3 #E %% AL FOLFIRI 77
ZHMEFILAROFEET , HE1RIK R
Fi:5 mgrkg 2 h B i &, F 5L A B 180 mg/nf 2 h
¥ HOE 4, T rH R 45 . 200 me/nf 2 h DL b # RKOE 4,
5-FU:2800 mg/nf 46 h # kx4t , B2 B EE 1 K.
UGTIATU6TA/6TA R F A A7 FEa £ AR
AT BB JE , R 4% NCI-CTCAE 4.0 %, 2 1 3% 2 5
3 i W R B R AR R B R M (adverse event,
AE). # AEAR T 2 2, U | & 4 5K 36 An 30 mg/nd .
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e A AP L A BB R K TE A E Y 260 mg/nd .
& 4 B # th 7 3 UGTIAL'6TA/TTA % F & 4 240
mg/ni , UGTIAT7TA/7TA % F & it & A it % 7 &
# 180 mg/nt .

2.3 UGTIAL * 28ERFRE FUHEHEELR
BORL Ay o b 48 M D, 2 UGTIAL (R — 3 B
HMEMBRESEIADEE T RMELX, SN-38 5
UGTIAL % 4 4 % SN-38G. UGTIAL & 3h T [X 3 1
TATAF PP B EBREL S 5% TAA(G 4 H
UGT1A1728) 5 % K ¢ SN-38 #] &7 #E BS Bk fb & &
% Hoskins % 7'3F 52 UGT1A 1728 2 A 2 F 3, 4>
& UGT1A1 /> 5 89 SN-38 & 7% , SN-38 2 {7 i % R By
EHRE T, EFEN TR AR R X
Toffoli %™ #t AT 71 ¥ M # X & # H &R &
UGTIAL'1/'1 #8 UGT1A1'1/28 3= [ & % % f 4% fit %
BAGFENEFLAREATET . &1 s KK
I ARYE R H 2 H HIADLT(ARSL R F 5% L h>4 K
MRS R R M) U E P AL R
ZARE, ZHRNABH B 250 B L FE A
# UGTIAL'1/1,23 ] = L A A 5 UGT1A1'1/28,
B 51 % BB 7 B 12 260,310,370 mg/nf I %
LI R E3+37 T, BN E A A E AT
A3 B B, B R I DLT, U 7| & & # 5
Ao, E B3O B HET —HEFHATET . #£3
] s el 1) W2 E| DLT, W 5 40 3 6] % LA AR 6
FEATFBIT,H LA 66 EHFFXA1F L 4EDLT
B MM mET —FEAF, HEEMFEAF
BT3B B P A L U - B FDLT, U4 2k #
A E, FREW, 5AEFE 180 mg/m’ A8t ,
B # 5 UGTIAL'1/28 iy B 3 {7 L & F i 3% K it %
7| & ¥ 260 mg/m*Fn 3 K A 4 UGTIAL'1/ 1 Hy & & 7
LA BE Y R KT B 7 310 mg/m®, 7E A B An
BT MR BB SR FER
JEE R B R B K A,

3 HETIRMEER A W BURYE LY S s R4
97 BEHIBEAR

JT R 25 P R kN3 IR 2 4 R K 3R (CD-
DST) ¥ %f CRC — %436 7 77 % (FOLFOX / FOLFIRI)
HANEMAE R, HELEF ARG K CRCEHF T
J& o Ochiai™4 JA 120 7] & # % K 87 1677 8 CRC &
# W R B AR AR, 3 AL TR K B 40 e A
FC H R i 4 ] 35 35 42 FOLFOX 7 % (5-FU, 6 pg/
mL; 1-OHP, 0.2 pg/mL) #2 FOLFIRI 77 % (5-FU, 6.0

we/mL; SN-38,0.2 pg/mL) By 5 3k & 7 £E 37 C T3
F24h, BEEHENBEHYNERLE, AL LF
# % 3£ (PCM-2 TM, Kurabo Japan) # % 483 35 7 d,
LT O Rk AT e LB A K, PR Rt B B 7 &
(Primage TM , Kurabo Japan) Xt /& 28 g #5471 #. it
CRGR) PR e PR i A
T g o b B, DL K R <0.8 K 2 4R BURE L B K
BLA 4L, AT HE M B 3, AR 4E CD-DST 25 R4 120
5] BB 2 4 4 19 41 : FOLFOX 2 FOLFIRI M iz £ 48 (53
) \FOLFOX pz % 21 (8 #] ) \FOLFIRI Ji2 2 41 (8 14 )
AR RLZ (51 6]), 55 R B 78 WORLA& 4L Ao WA B
4By oL A 4 B A 1128 d A1 810 d;39 ] T
FAVBHCRCEH RAHEZNT , HP R L4
21 1] .FOLFOX i % 41 3 7] \FOLFIRI 7 %5 41 2 3] . %
TPRLEHAI3H] ., 280l B HER — & £k, 11
PIAER T AT ERT  FERAT—&RETH
W EH Y Z FOLFOX 7 %, B4R 22 1] B %
% FOLFOX 197 77 %, 15 ] # % ¥ % FOLFIRI 1457
FEL2OBFEREEZHEMTE. EAT 47
EHTWEZMAERN T AT ELTHWESN
A A A B 4 B 960 d #1506 d(P=0.218) . £ X
PLAAF NTPIERT %7 FiHTNEH 40|
FERT LT ENEENTLEFR 2N
1044 d #7 1073 d(P=0.793) , A E ¥ B4 it % & L.
ERAMEAY SO EHT - FTEBTHNEH
FSHIFER T -7 EBTHEFNPALEFN
2] 7 810 d #1337 d(P=0.036) , A 4r it & L, H
Mo, X F Tk Bt CRC & 3%, 38 3 CD-DST # & &
HEHNRERA AR — LT £, URKETE L
HEZEA,

4 4 ik

B BT, F & CRCAMAK AL 76 7 o A M1 47 & 4 A 4k
R NERBTH T E0REA T RERE. %
MR BEEANUTAAES RN RIARE
EHMERH T NARES 22K, BIFR LK
L, RA R i — B # L PRz A T CRC i AR AL
fogy s, MAEREEFHRELRE, UEMLE
FEABCWRE R SR ERREFHRRAY,
B T 45 A B AR B BRI AT MR LR T
TR MBS T BB KR, NEE T
AU ST EERE-FREMEN, BE, BHTL
RMGEMAIB LG RRRA K, H KT R
PR A AR D X 85 7 B & A W e ]
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BEkH*, BR, BACEZELATREWENES
WoERATERFD> XD, —FEETEHME
=57, BDPYDS, HEME R A BELSE T 5-FU
R, ETDPYD X R EMHEREBEHREFET
FlehEENETRLEAAAK. P —F @,
B HEERENOHERARA S ETREAR, £
TEAENABAEFH -SRI, HhFESHMW
EEREREGMESIERMEXBEHRTELNAR,
H ., CRC B MR 697 B 5L R IR B & 4 A &
Mo A R AE AR B R A A B R R X T R E A
WA R EMATEDWER, BT HXAR,
RHFANKMEREETHRRAEEEZNERY,
T E R, A& AT A 5] 3 A B A I R R BT
MHEHREMAATR , EEEEANER TiE
REH—RE®H, MELXAFBEANKRE, T
W E I — PR E, X T CRCEFAMEMBITH
SR R A BB
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