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[ Abstract ] Lung cancer is the leading cause of cancer-related death worldwide. Non-small cell lung cancer (NSCLC)
accounts for 80%-85% of lung cancer. Malignant tumors can proliferate indefinitely, and cell cycle regulation is abnormal which
is one of the characteristics of malignant tumor. Cyclin D-dependent kinase (CDK) 4/6 inhibitor can prevent tumor cells from
entering S phase through G, phase and inhibit tumor proliferation. The CDK4/6 inhibitor has achieved good effect in hormone
receptor positive breast cancer, and CDK4/6 inhibitor combined with endocrine therapy has become a standard treatment for
this kind of patients. Cell cycle regulation is usually abnormal in NSCLC, which incidence is about 22%-45%. CDK4/6 inhibi-
tors have also carried out a series of research and achieved some results, which may become a new treatment in the future. This

review focuses on the research progress of CDK4/6 inhibitors in NSCLC, including the mechanism and the approved drugs,

G i

clinical research progress in NSCLC, biomarkers for efficacy prediction and current limitations.
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80%-85%, JfHAR K —B /> & A B L2 i, k2
FARMIGHINL S, STk, F0 I SR h 3 R R B AR K A 752
N (epidermal growth factor receptor, EGFR) . [ PEREL
JRIVA M (anaplastic lymphoma kinase, ALK) ¥ [a] 37 HX
P TARR L RROREA, S0P ARLE, BB AE R T IC A
HE (progression—free survival, PFS) FlE A48 (overall
survival, OS) , {HJ2&, $EETAEYTAS 0] G 2 = AR i 25 LA
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F22%-25% A AR AN JEIN A (A D1-3 (cyclin D1-3) 4
T ) U A4l 8 it (cyclin D-dependence kinase, CDK) 4/6
P SRS, RIS AE i BTG AR s 6%-45%IT)
HBEACDKIMFIH T (CKIs, XFRINK4Z %) CDKN2A

(pl16™K#)  CDKN2B (plS™&#)  CDKN2C (p18™NKéc) Fl
CDKN2D (p19™&d) ik | {5848 T2 H AR ), 3
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FIRESE N AT 29 TEMEM 3 32 1K (estrogen receptor,
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BT TRERRIE T, R EAEHIPLE], 2y, B
FAb 25 LA B SN RIS PEA5 5T, BRZRIR AT

1 CDK4/63DHIFI1ERHHI KX BRIkt 2549

2 7l 20 i MM 53 iF CDK 4/ 6 15 G2 A1 1 3K 5 i 40
L JE) A R 02T AR IR H AR, £ S AE KRGS, T
FFEA 225 352K . RAS . RAF, MAPK, Fun, Junif
FEFIPI3K, PIP3 . AKT/PKB . B-Catinin %2 Flii B 6
Cyclin D, #— FICDK4/6%5 G i 8l A0 W i F: 41 i g
#5 1 (retinoblastoma protein, Rb) #IUHBERR I, PE1T TS
CyclinE-CDR 22 fff Rb /=y & W FR AL JE i 1E S 5, i Rb A
B SR INFE2F 4355, AL (0 40 b A R 4G, 1F A 4t A 5
Iy 0, IEH B MR, Cyclin D-CDK4/6Z & ¥ fIP16

(CDKN2A) . P15 (CDKN2B) 254, i CyclinD-CDK4/6

XTRbIVILRBEIR Ik, K5 M 40 ARG 5E i 0>

FERP R A, BT Cyclin D14t 5 | INK4

(CDKN2A, CDKN2B%§) 2K . CDK4/65k5 K 5 715 4524 i)

T PR e 22 TEH 45, CDK4/6 1R 7] LLFICDK4/645
Al Cyclin D-CDK4/6 D156, B IR 4 il i R a5, &
FEBT R ML 04 . RS Rb & CDK4/6 78 4 it J& 1 s Hh
(1) FEHbR, (HCDR4/640 7[RI 52 e 4t e oAk L T
i QLIS ¥ A T N R VR AR LN S5 S e AP W& ) LR AW T2
VFZAERDAL LI REDS17, SR, ZEHLIR PN CDR4/61IHI 7758
TV R FEBUMREER, AR R TR, TR, A 4k 3
R T EL 7 35 AR A 2.

HAT, 76 H A Pt LT A CDK4/6 30 il 75 32 %2
A 3FP: URATPEF (Palbociclib) . HihHPYF| (Ribociclib) F1%
THPEF] (Abemaciclib) o WRAAPE I 7E20164F Fe AL L1,
FESS R L, BTV RFIRA PSR 2L, AN
7N PG A FNERAA P X CDR4M M HI/E ] 258 T CDKe,
T WRAA PG A X CDR4 MCDK6 AU /E L0, 3Fh2h
PR R, R ATV ) RN A VG ) > 52 10 43531 A28 b
30 h-50 h, FH¥EEZM 30 4E H125 mghl600 mg, IAR1YK, 3%
3, AL, S5 BRI P A A AR s s
FPEA 021 b, BFK200 mg, &FH P, FREEOR,
FEE PR B AL T S Y,

2 CDK4/63IHIFIFENSCLCHRYIGR IS i3t '

2.1 CDK4/64il5) 2453577

FEZ U/ TS . 720 3 il i85 Lung-MAP (SWOG
$1400) 50 T —2H BA S WRAHPG FI X LU Z2 PO At 8, X4
H 4 HCDK4/6 575 8 Cyclin DY 145 201845 3 [l FA i
2~ 1125 (American Society of Clinical Oncology, ASCO) 443
ISR 320 IR AL IRAVE FINATT, A 20 B35 5 2%
fif (partial response, PR) (44 Cyclin DY 3) | 12/ 595
JitaE (stable disease, SD) , 2 WA %1% (objective response
rate, ORR) }96.3%, Hhi 1| % H44.0%20, J34b—I5RA
VORI T O A R Rl 2 S ie i fbp1eti ok . —
YARITRMUG R, TE19BIESZIRFIPE RGP,
16 B ATITROTAL, SDHE8HI, Bl R 7 50.0%, &
WA BN 0.0%, 1 PESH3.21H (95%CI: 2.1 H-6.01
), 208 K771 H (95%CI: 4.01H-13.510H ) ; 7ESDEH
b, PAIPESK A6 1 H, A0S ik 16.5TH , BB
B FE PO PES (2.2 H) FIH A0S (4.24-H ) BB JE

(P<0.001F1P=0.003) . ZWFFEHE /R, FECDKA/GHIHI IR
U EFE L, PES, OSZEIE T ORRAYL A,
2.1.2 ZHHVEH] (Abemeciclib) 2 P FIZEM INSCLCH
WHEFT T— RPN 5T 2228, FE AT IR INS CLC 5T
i gy AR B R BRI R IINSCLC, BRfEHE 21
LA10LABYT, HHESIRIT B U424 AdHesfiliih,
PR TR A 49% (33/68) , 61 APESHH26%, 41514
PESH T 125 20l # 5 FIPR, ORRH2.9%, #E—H4)
PraBIPREGET, 1B F NKrasR7AE, 1N CDKN2AHES
DU SR (%) i 4 96 £ o W20 AT, Kras2EAR29 B B3,
PRI R55% (16/29) , 18 FRorasBFAE T B 1)39%

(13/33) ; FESDHJ A 24 B B E D, Kras2E7A8 A
I B T RrasBP A T 25 (319% vs 12% ) 5 Kras23 78 T B 25
HP3 PESH K ras P AE T R FE R (2.8 H vs 1L9TH ) o

T U5 FENSCLCH R AT R, e paH| I e

JUNIPERfFFE02325261 Z M 5L AN A SR I Kras9 78 B3,
BEALFC3: 25020, Z PR+ B A SRR T XTI E % e +
T HRRAYY, FERR T2 03 2 40R 7 IVIINSCLC
HHA T, BN ALV R]200 mg g1 24 5%
BJE150 mg qd4l. LA H4s3pHE, Hi g 41270
B, eI e 41831, FBEAFFTLATROS, IREMF I
SUWPESHIORR . 455 /R: SRS e ditfLt, 2R
H i PRSI i K (3.6 H vs 1.9 H, P<0.001) ., ORR

(8.9% vs 2.7%, P=0.01) FILHFFERI AR (54.4% vs 31.7%) 2]
G s (H LR OSHIE B 22 5% (7.41H vs 7.81H,
P=0.771) , ZIFFE A TA B F B IR L, B R

2.1.1 WRAHPEH] (Palbociclib) W*HE%U%CI@*B@‘F I:I ﬁﬁl\iﬁﬂ%ﬁﬁﬁﬂﬁﬁ%“‘”Aéﬂﬁ*éﬂ%’éﬁ%’éﬁ%ﬁ&ﬂsﬁ
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MO IR, LR PT R R P e T Ak, A4
1594, ¥ic2: 1BENLTTE, L PRI 1061, ZPUfhFELS3
i, WLl i TP PES A5 k2. 54N A 4.2 H (HR=1.77,
95%CI: 1.17-2.67, P=0.006,8) , {10843 78 7.0 N H 12 .4
S (HR=1.33, 95%CI: 0.88-2.02, P=0.174,6) ; Fhiail &
I M50.9%F164.29%, ORRAMHA2.8%F120.8% ., [AItL, F
ZVUMFERH LY, BA24 2 1 P R A A i S A e S0 1Y)
THIRITHEARY,

25 LTk, H2CDR4/6 IS ETEMIHINSCLC
H—E W78, BRI ART TR 22, T B R R A IRTT
Fe o
2.2 CDK4/6 A HAb 254
2.2.1 CDK4/64MHIFIBAMEKINHIF B IWIHFFTEE R %
B, ras2$78 0] LIS Cyclin D, 2 JEA0 M4, I HAE4S
L 9 R 9 I PR R AE S A B v, S S2C DR 4/6 301 il 751
AIMEK I 50 B A U R 3G 20 E T, PR, 2R st 7 il
BT 5 | 1 48R 728 E Kras 5738 14 it s 2 it 2
o, MEKAHI #5528 (Tremetinib) B DR P ) 7]
DA 08 AR A M A7 2% 5 76 X MEKA 1 590 i 25 40 B v
A K P165€ 748 3 8L, k-G CDK4/ 64 il 55 B3 fin
N AU, HRTIE AR TR — T ME KA i 57 L 26 8 e

(Binimetinib) $K G WRAAPY FI7E KrasZE 2 NSCLC I /11
A5 (NCT03170206) -
2.2.2 CDK4/64MHIFIBE A PI3KCAMHIFNAT T PIBKCASE S
ittt et D, PISKOE # S Fi 2RI AL,
T FRINAPIKICAZAE ¥ FPTENGI R, T8 itifif e L
KRS RIH10%-15% | 509%F120%-30%5), PI3KSECDKA4/6[1]
UEEARE S, it Cyclin DAGTH I FEVEFARO., s A His i
I KA N TSI 57 AP RS A (patient-derived tumor xenograft,
PDX ) B I /R, #E PIBKCAZE AR AR R, CDKN2A 4L
B PR R 2% A PR R e R e, SRR P35
BKM12208, & BYL7 197 s IR A 0F N 33%, 2%
FIXFPIBK A e, WA PISKIM I A2 W PG #], {E PI3K
G0 i 5% g Zh W R A vy, A B2 PT3RA A 37) B A 1)
CDK4/6HHF5) (WRATPE AN B2 Pa A1) ) 3645 PI3KAM I,
FIE A S 400 1 A5 R v s 20 B P A G, O ELTR 32 R 4. #R4
BIRR LAY, A 3400 AN ) R B 1) B i /NG AT RE G BIL
HI7ETPI3K 2278 1 i Akt mTORZ: F#( Cyclin D%, [7]
I P16 U8 55 X CDK4/6 M il 4E ], BX 5 PISKFICDK4/6
R AT HE R AL /D Cyclin DIFIE IIXFCDK4/6 1],
A E P FEVEH Y, HETIEZE R —TPI3K /mT ORI il )

(Gedatolisib ) 5 WRAH PG FI7ERE 9] SR g Eﬁﬂﬁﬁ%i

(NCT03065062) .
2.2.3 CDK4/61MHIFIBEA mTORMIHIF] 1EFLRIHF 5T,
CDK4/6HIHIFIFE X Z Fhili s 41 i RHS20 . HS38, H2347
FIH128 &M HIER, 7E8A mT ORA il 57 fE P [F] 34
RO HL 85 5% XF CDR4/6 il 3R i 245 2032, FLHLHI AT e «
CDK4/64 il ) AT (i Cyclin DIXG I, X ARG I 15
PRI AKT/mTORIE B, 5Bk iR L P70S6K K i, i
mT ORI FE BT CDK4/641 157734775 Cyclin D1 I,
RAEPREERIRY,
2.2.4 CDK4/6HITHIFEE A MRS T 254 CDR4/64I]
FIFALST 29T ReAT T BV ERT, DRI, T B B 250y
ECalu-621 ifd R R FEAE R RS AU 58 A B, CDK4/641
TR B G At e M ST R v v, (R B G A
JERAEET, TTRE 55 0% 1 340 J il R 3k R 063, HATIE
TETFJE— 5035 PO I B 2 (PO A A E e SBINS CLC R AT T
5% (NCT02079636) .
2.2.5 CDK4/640I|7| 8BS PD-1HIPD-L1#IHI7 CDK4A
{EREAE T e 20 3G 5, [ I 2 P 8 Tl P 5 J3 2 ) o
BLAAT, BESE M MR 4 M B S A 3 RN 3R 3K Y, CDK4/61E
g e HFTAIMIPD 13835, 38 INT 40 M=, PRk, WRAAPY
FIIK A5 PD - 140 il 5 R 1 5 e gg IR 40, st N U5 e S b
FE AR UG R A A7 Bsf (i) B3¢ - E i — 0L 1o ) 2k B e

(Pembrolizumab ) & 214 P A iA 7 I INSCLC RO 5T
EAEHE T (NCT02079636) .

25 LTk, CDKA/6HNHI R Z R 2 ik & 1 vl fig

PIMFIE A, AH R X SR 5 2ROk AR BT, w5 2o —
HAFFNIE RS IE

3 CDK4/63HIFIZENSCLCH T TN A HIFRIE4)

3.1 Kras%&7F TEKrasRAF BNTEEANIE 22, CDR4MRER 2
S 2R AN AR R B AP, R XS T Kras2E A AL TE RS
PR BB R AF 55 57 % 3R, o CDK4/6 30 il 77 R AT PG 1
AEH B AR AE RS R (17% vs 75% ) , B MR AE K o fE 241
PURIFINSCLC NI IRAF 5T & R, KrasFS 78 (B F B ¥4
R I B FKrasBFAE Y (559% vs 29%) , SD>24J8#, Kras
RASTIN TP A= 7 (319% vs 12% ) , TP PESHLIEK: (2.8 H
vs 1.97H) B2, X BZEIRR | Kras28 28 AT B & CDK4/641
HIFIEA R NTE, SR1, 7EJUNIPERIFZEH, KrasZe 728 11
HHIORRIN K8.9%, PFSH2.7 M HES, L# EGFREEAS
N FHEGFR-TRKUTARLZE, I, KrasRARFARAR I HIEY)
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3.2 KrasFILKBIFLSEAE FEZAHVERINSCLC DR,
— TR IR, T4 Kras A2 GIF A LKBIZE B, 1
AR R RR BE 4/ N, Forpo il e PRY, R, 275
XF TKras MILKBIFERASUNSCLCIRF RESR 25 H £, B ¥
DIl PRI I

3.3 P16 (CDKN2A) Bk (fpe2ifbfATE ) CDKN2AfE
S CDK4/6HIHI P+, 78 1E 5 4 j A BA kT4 il Cyclin
DA 5 CDK4/ 630G & 2 A H EEAEH, i CDKN2ATE
NSCLCHY &% KA, I, CDRN2AF] g2 AEE
YIFRICH) . 7E— 358 FH CDRN2ABPEAE S 76 e b 5 A9 11
Wi HINSCLCHFFT 2, CDRN2ARA Y H & 42 52 R AT 7Y
FRAIT 16l B T, JERAT IR ILORRIW AR, PES{Y
2240 H, L CDRN2ABH P I AS J2: A 14 5 158 25 4
FRic.

3.4 RbFIKIIAESEHE Cyclin DHICDK4/6%5 4 )5 1440 W
AR AL R, foff Hoqle 2 0 4 i i S99 ) 0 4, 4 B J ok RO
HEAETE , I, X FROAFTESEAS | Bl 1 B AT REAS
fiE NCDR4/6 M HIFINATT HH AR 4 o — TRl A5 8 i s
CDK4/61I1I R 175 FRb A 1338 IEH (Al 4 L T,
HAUH F 2@ TR T (FOXMI1MISurvivin )
) f b A 8 T P SMAC R 4H i (5 2 e ik, ik
i g U8 T R RGO AE ] s T AERDER R 2848 [ F
CDKA4/ 64 il 55 Jo e 2k g A T 1 Zh e . [Hl Itk CDK4/641)
Tl B R AR RO AR 1) SR 3 T RE T8 /N L it s
90% A A TERDAYELAED) | T FENSCLCH190% 8. I Rb
UIfe e e, PR NG 538 B A BE 3R, CDK4/ 641 il 5
PN S I T B FNSCLC, — H R/ Rb5EAE
A REHE /R CDK4/ 63 il 77 JERL

3.5 SMARCA4%lJ SMARCA4FEN EAMIEFE , %I
St (1) 25 1 /& Swi/SNEEE I R 1) — I, EAT IR e i Al
ATPRIE M, fEIE o oo 5 DR ] 161 7 G €6 45 44 o 18 1
LA IR [y S ool BEAEAFSY R B, SMARCAZEAS J&:
U BL =4 1 /N L9 (small cell carcinoma of the ovary
of hypercalcemic type, SCCOHT ) [JIKZfFE R+, %I
[R5 2K 3 2 Cyclin D N R X CDK4/ 630 il 77 U 1
B, CDKR4/68iFNAT A 24, FTENSCLCHSMARCA4
KA, RAF10% AT, WAFLEXFPHLEI), 7
SMARCA4HRHITEN T, SMARCA2FZ I SWI/SNERYIE
B, TTLA I Cyclin DRI HURAE . SMARCA4/261 2%
—J7 T i BR | Cyclin D1JL AT RT B2, 53— 7 T
Cyclin DAY SEIMTE R Fe-jun e ZFE30CR . FENSCLC
MW[‘?IHﬂ@%*H/J\Eﬁ4$WiEiSMARCA4@%9E|i_&|CDﬁ6TﬁU

FIE RSV ERE, ZEIE R B T R ISMARCA4ER &
FEFECyclin DFRIA T FE, XK BETRER R 2, JHH, L
H120% R EFAEKras AL o Y, SMARCA4%87E HRE TR
CDK4/63k 25 A 555

4 EPRM

CDK4/64M IS TENSCLCH T T— R 51 B i
5%, FEAETTELY . 5T, (HEFENSCLCH R AYT
ROBATIR BITURCR, P ERSZ AR PRV R LR AR L 22 1
R, REARSE T B A TECDK4/64MHI B A HAL 254
IRIT, A EHORAENSCLC T A] LARAS HL A AR SR

25 L Jrik, CDK4/6 I I NS CLCIRY T Hhal fig
I Z b AR, A BT Z2 SRR PRI AR SL AR ]
CDKA/6AM IR FPRTHERR 25 AT, DU ZRAS B 4 1) e R AL
S5 IR, DAAT 538 6 . 9170 g S i SO I 55 2
BRI RS, DU BRI T RL .

2 F XM

1 Chen W, Zheng R, Baade PD, et al. Cancer statistics in China, 2015. CA
Cancer J Clin, 2016, 66(2): 115-132. doi: 10.3322/caac.21338

2 Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin, 2018, 68(6): 394-424. doi:
10.3322/caac.21492

3 Zhang T, Wan B, Zhao Y, et al. Treatment of uncommon EGFR
mutations in non-small cell lung cancer: new evidence and treatment.
Transl Lung Cancer Res, 2019, 8(3): 302-316. doi: 10.21037/
tlcr.2019.04.12

4 Thai AA, Solomon BJ. Treatment of ALK-positive nonsmall cell lung
cancer: recent advances. Curr Opin Oncol, 2018, 30(2): 84-91. doi:
10.1097/CC0O.0000000000000431

S Almutairi AR, Alkhatib N, Martin J, et al. Comparative efficacy and
safety of immunotherapies targeting the PD-1/PD-L1 pathway for
previously treated advanced non-small cell lung cancer: A Bayesian
network meta-analysis. Crit Rev Oncol Hematol, 2019, 142: 16-25. doi:
10.1016/j.critrevonc.2019.07.004

6 Cancer Genome Atlas Research Network. Comprehensive genomic
characterization of squamous cell lung cancers. Nature, 2012,
489(7417): 519-525. doi: 10.1038/nature11404

7 Sherr CJ, Beach D, Shapiro GI. Targeting CDK4 and CDK6: from
discovery to therapy. Cancer Discov, 2016, 6(4): 353-367. doi:
10.1158/2159-8290.CD-15-0894

8 Otto T, Sicinski P. Cell cycle proteins as promising targets in
cancer therapy. Nat Rev Cancer, 2017, 17(2): 93-115. doi: 10.1038/
nrc.2016.138

HRERN

www.lungca.org



* 180«

10

11

12

13

14

15

16

17

18

19

20

21

22

23

H T A i 2% A

20204F3 H #5234 %33 Chin J Lung Cancer, March 2020, Vol.23, No.3

Vanarsdale T, Boshoff C, Arndt KT, et al. Molecular pathways: targeting
the Cyclin D-CDK4/6 axis for cancer treatment. Clin Cancer Res, 2015,
21(13):2905-2910. doi: 10.1158/1078-0432. CCR-14-0816

Finn RS, Martin M, Rugo HS, et al. Palbociclib and letrozole in
advanced breast cancer. N Engl ] Med, 2016, 375(20): 1925-1936. doi:
10.1158/1078-0432.CCR-14-0816

Goetz MP, Toi M, Campone M, et al. MONARCH 3: abemaciclib as
initial therapy for advanced breast cancer. ] Clin Oncol, 2017, 35(32):
3638-3646. doi: 10.1200/JC0O.2017.75.6155

Sherr CJ, Roberts JM. CDK inhibitors: positive and negative regulators
of G1-phase progression. Genes Dev, 1999, 13(12): 1501-1512. doi:
10.1101/gad.13.12.1501

Harbour JW, Luo RX, Dei SA, et al. Cdk phosphorylation triggers
sequential intramolecular interactions that progressively block Rb
functions as cells move through G,. Cell, 1999, 98(6): 859-869. doi:
10.1016/s0092-8674(00)81519-6

Classon M, Harlow E. The retinoblastoma tumour suppressor in
development and cancer. Nat Rev Cancer, 2002, 2(12): 910-917. doi:
10.1038/nrc950

Bendris N, Lemmers B, Blanchard JM. Cell cycle, cytoskeleton
dynamics and beyond: the many functions of cyclins and CDK
inhibitors. Cell Cycle, 2015, 14(12): 1786-1798. doi: 10.1080/153841
01.2014.998085

Lim S, Kaldis P. Cdks, cyclins and CKIs: roles beyond cell cycle
regulation. Development, 2013, 140(15): 3079-3093. doi: 10.1242/
dev.091744

Hydbring P, Malumbres M, Sicinski P. Non-canonical functions of cell
cycle cyclins and cyclin-dependent kinases. Nat Rev Mol Cell Biol,
2016, 17(5): 280-292. doi: 10.1038/nrm.2016.27

Tripathy D, Bardia A, Sellers WR. Ribociclib (LEE011): mechanism
of action and clinical impact of this selective cyclin-dependent kinase
4/6 inhibitor in various solid tumors. Clin Cancer Res, 2017, 23(13):
3251-3262. doi: 10.1158/1078-0432.CCR-16-3157

Klein ME, Kovatcheva M, Davis LE, et al. CDK4/6 inhibitors: the
mechanism of action may not be as simple as once thought. Cancer Cell,
2018, 34(1): 9-20. doi: 10.1016/j.ccell.2018.03.023

Lam VK, Papadimitrakopoulou V. Master protocols in lung cancer:
experience from lung master protocol. Curr Opin Oncol, 2018, 30(2):
92-97. doi: 10.1097/CC0O.0000000000000433

Gopalan PK, Villegas AG, Cao C, et al. CDK4/6 inhibition stabilizes
disease in patients with pl6-null non-small cell lung cancer and
is synergistic with mTOR inhibition. Oncotarget, 2018, 9(100):
37352-37366. doi: 10.18632/oncotarget.26424

Patnaik A, Rosen LS, Tolaney SM, et al. Efficacy and safety of
abemaciclib, an inhibitor of CDK4 and CDKS, for patients with breast
cancer, non-small cell lung cancer, and other solid tumors. Cancer
Discov, 2016, 6(7): 740-753. doi: 10.1158/2159-8290.CD-16-0095
Goldman JW, Shi P, Reck M, et al. Treatment rationale and study design
for the JUNIPER study: a randomized phase III study of abemaciclib

24

25

26

27

28

29

30

31

32

33

34

35

with best supportive care versus erlotinib with best supportive care
in patients with stage IV non-small-cell lung cancer with a detectable
KRAS mutation whose disease has progressed after platinum-based
chemotherapy. Clin Lung Cancer, 2016, 17(1): 80-84. doi: 10.1016/
j.cllc.2015.08.003

Scagliotti GV. A randomized phase 2 study of abemaciclib versus
docetaxel in patients with stage IV squamous non-small cell lung cancer
(sqNSCLC) previously treated with platinum-based chemotherapy.
Chicago: 2018473.

Hew GA. A randomized phase 3 study of abemaciclib versus erlotinib in
previously treated patients with stage IV NSCLC with KRAS mutation:
JUNIPER.] Clin Cancer, 2018, 36(15s): 466s.

Jonathan W, Goldman PSMR, Andrew Koustenis KCH. A study of
abemaciclib (LY2835219) in participants with previously treated KRAS
mutated lung cancer (JUNIPER).

Franco J, Witkiewicz AK, Knudsen ES. CDK4/6 inhibitors have potent
activity in combination with pathway selective therapeutic agents in
models of pancreatic cancer. Oncotarget, 2014, 5(15): 6512-6525. doi:
10.18632/oncotarget.2270

Lee MS, Helms TL, Feng N, et al. Efficacy of the combination of MEK
and CDK4/6 inhibitors in vitro and in vivo in KRAS mutant colorectal
cancer models. Oncotarget, 2016, 7(26): 39595-39608. doi: 10.18632/
oncotarget.9153

Tao Z, Le Blanc JM, Wang C, et al. Coadministration of trametinib
and palbociclib radiosensitizes KRAS-mutant non-small cell lung
cancers in vitro and in vivo. Clin Cancer Res, 2016, 22(1): 122-133. doi:
10.1158/1078-0432.CCR-15-0589

Averous ], Fonseca BD, Proud CG. Regulation of cyclin DI expression
by mTORCI signaling requires eukaryotic initiation factor 4E-binding
protein 1. Oncogene, 2008, 27(8): 1106-1113. doi: 10.1038/
sj.onc.1210715

Shi R, Li M, Raghavan V, et al. Targeting the CDK4/6-Rb pathway
enhances response to PI3K inhibition in PIK3CA-mutant lung
squamous cell carcinoma. Clin Cancer Res, 2018, 24(23): 5990-6000.
doi: 10.1158/1078-0432.CCR-18-0717

Haines E, Chen T, Kommajosyula N, et al. Palbociclib resistance
confers dependence on an FGFR-MAP kinase-mTOR-driven pathway
in KRAS-mutant non-small cell lung cancer. Oncotarget, 2018, 9(60):
31572-31589. doi: 10.18632/oncotarget.25803

Gelbert LM, Cai S, Lin X, et al. Preclinical characterization of
the CDK4/6 inhibitor LY2835219: in-vivo cell cycle-dependent/
independent anti-tumor activities alone/in combination with
gemcitabine. Invest New Drugs, 2014, 32(S): 825-837. doi: 10.1007/
$10637-014-0120-7

Goel S, Decristo MJ, Watt AC, et al. CDK4/6 inhibition triggers anti-
tumour immunity. Nature, 2017, 548(7668): 471-475. doi: 10.1038/
nature23465

Zhang J, Bu X, Wang H, et al. Cyclin D-CDK4 kinase destabilizes

PD-L1 via cullin 3-SPOP to control cancer immune surveillance.

000000
www.lungca.org



o il 2% 52020453 A 23 45 3 0 Chin J Lung Cancer, March 2020, Vol.23, No.3

* 181 ¢

36

37

38

39

40

Nature, 2018, 553(7686): 91-95. doi: 10.1038/nature25015

Deng J, Wang ES, Jenkins RW, et al. CDK4/6 inhibition augments
antitumor immunity by enhancing T-cell activation. Cancer Discov,
2018, 8(2): 216-233. doi: 10.1158/2159-8290.CD-17-0915

Puyol M, Martin A, Dubus P, et al. A synthetic lethal interaction
between K-Ras oncogenes and Cdk4 unveils a therapeutic strategy for
non-small cell lung carcinoma. Cancer Cell, 2010, 18(1): 63-73. doi:
10.1016/j.ccr.2010.05.025

Thangavel C, Boopathi E, Liu Y, et al. Therapeutic challenge with a CDK
4/6 inhibitor induces an RB-dependent SMAC-mediated apoptotic
response in non-small cell lung cancer. Clin Cancer Res, 2018, 24(6):
1402-1414. doi: 10.1158/1078-0432.CCR-17-2074

George J, Lim JS, Jang S]J, et al. Comprehensive genomic profiles of
small cell lung cancer. Nature, 2015, 524(7563): 47-53. doi: 10.1038/
naturel4664

Coordinator EA, Campbell JC, Data CS, et al. Comprehensive
molecular profiling of lung adenocarcinoma. Nature, 2014, 511(7511):

41

42

43

543-550. doi: 10.1038/nature13385

Jelinic P, Schlappe BA, Conlon N, et al. Concomitant loss of SMARCA2
and SMARCA4 expression in small cell carcinoma of the ovary,
hypercalcemic type. Mod Pathol, 2016, 29(1): 60-66. doi: 10.1038/
modpathol.2015.129

Xue Y, Meehan B, Macdonald E, et al. CDK4/6 inhibitors target
SMARCA4-determined cyclin D1 deficiency in hypercalcemic small
cell carcinoma of the ovary. Nat Commun, 2019, 10(1): 558. doi:
10.1038/541467-018-06958-9

Xue Y, Meehan B, Fu Z, et al. SMARCA4 loss is synthetic lethal with
CDK4/6 inhibition in non-small cell lung cancer. Nat Commun, 2019,
10(1): 557. doi: 10.1038/s41467-019-08380-1

(ficfi: 2019-11-12 f&11]; 2020-01-14 435Z: 2020-01-17)
(AR SCHRHE FELR)

Cite this article as: Qin Q, Ren YY, Zhong DS. Research progress of CDK4/6 inhibitors in non-small cell lung cancer. Zhongguo Fei Ai Za
Zhi, 2020, 23(3): 176-181. [Z2 3, {15858, #MBUIE. CDK4/6AMHI5HITEE/ MMM IG T PR DFSHE . P 2R, 2020,23(3):

176-181.] doi: 10.3779/j.issn.1009-3419.2020.03.07

000000
www.lungca.org





