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[ Abstract ] Brain metastases are the major cause of adult malignant nervous system tumors. For this part of popu-
lation, treatment options are limited and the prognosis is poor. In recent years, immunotherapy based on inhibitors of pro-
grammed cell death protein 1 (PD-1) and programmed cell death receptor ligand 1 (PD-L1), have brought innovation to the
treatment of malignant tumors. Immune checkpoint inhibitors (ICIs) have revolutionized the management of advanced non-
small cell lung cancer (NSCLC). Encouraging results have suggested that ICIs could be active in selected advanced NSCLC
brain metastases with driver-negative patients. However, for patients with brain metastases, not only the corresponding clinical
data are limited, but also the evaluation of its efficacy lacks a unified standard. This article aims to review the relevant efficacy

evaluation standards and their application in clinical researches, compare the similarities and differences, and look forward to
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ERIGI7 R, BN A R KR A R R A B o
2 RGRRR IR SRR, RO 2 ANRE 17 Ao 1M i P
DIk B ZLR A M 259 B, 5 80— o I PRI b X 2 f
HEBRAESNS, 5 —Jr T, VE S X s 22 R G iR kT,
TEBEZ R NES RRIAITIR , WHHT ST, A4 AR
SEARIETEANFRUE, WA AR b 28 R e MRg T P R bt I
f i 101149 JL5T, BABEERIA LML SOMIRHEE B Jbseilics
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bjskyyen )

PEATHY . PR DT IR B R A A SR I, k= SR
PIFE P PESET-3Z /K1 (programmed cell death protein
1, PD-1) KR FFHEFET Z AR BLIRL (programmed cell death
protein ligand 1, PD-L1) i1 A4 UR A S ieiiny i 4ok
B 7 AR R e, 75 2 IR i 6T R R
T2 R VR AN T B Ao it ol B R A
TEPESS, BFFE & IR e ek A A 155 (immune checkpoint
inhibitors, ICT) FJ g ek 1 %5 P X i 22 2R 58 04 S 2 TP R S5 T
BB EFIT S HI PV T 25405 I 20 i e o
AR LA A, T o st S BE TR, SO AR R A
F14 2 AT 240 M S5 BIL R R R HEVEFICL. FE SR G R | AR/ i
fiflide (non-small cell lung cancer, NSCLC) DI A B 5 IH 2 it
TR EE RS RIRT T, HoA RO K A P EL W 22 Tl PR U
S AR A BT UE S 004 SR, — 7 180 e 7 9 ¢ R
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PERAREAGE—; I3 —T7 1, SBEIRT T A ASE 38 2 B
G AR BT i R R ST S B Bk e B,
JTR PN A TPk A SCETE IR S T8
KA RBTFE RN, LATSE & S0 1 E bR i
¥ 1798

2 HNRERRIR RS B ERME

FIWOIR ST 1T 5 R R 25 B 28 A6 2 DF IR 7 97 801
— A TFBo MRS I AR N SR AL e A kE, A —
R0 I PRAIE 58 R F 1 SR Jiggg S 37 Al B (Response
Evaluation Criteria in Solid Tumors, RECIST ) il N 5% 5%
SEIAT R sl ZARIE LU IR f5 R AR AVE A g 7 i 0L
SEAE bR, AT R AR AL Ok A T A 32 R R E, LU
A KR R RE B, VR R AT Y S A e it
e SRy BRSO AR S IN>20%, B I HHR L
SRS T I FERL I, 1097 RCRAIEBA ORI T kR
AN OE GRS SR A R ER I NINEL ERNI | 2NN W &S
[ W R R A DA G o I B R o 2 HoAt
BRI T AR AT, —E TR ENRER WL ik
IR ROR

BT AR, AT G T MacDonaldinifEl),
AT 028 R8T 7 0 VT, B S 320 g FH i
28 G0 A MR 2R AR A R 1S Xy T2 0 4
i, RN RV 2 R 2K [Tt 3R AR 1 A O A
D RERAS AR . IRk e 5 SO : 3 2k XoF 3G i 4
i, B KR R BTG > 2.5% . SR Bl A BT RLIR YT T
AR EE, MacDonald bR e I B0 e 1R BR
P o LU AN AL 0% L I SRS BE (a7 SR AR R AA Y T RONE,
AR AZ 2 [ B R A P R AR AR S B AR B
TR R AL 5 Z2 TR 252 o [RII, ZARHEXT DR 18R
T 72 LA fole 22 %8 HE B 5 e i) DAk 4 R PR

TET % e 25 ol ik S SR8 A AT B s B e e 1 7 ) R B
AR A S J B G L R T LA A JT Y it B Al 2 fi
TG 27 RO 2 B PR AR o Ay S 25 WL M A 77 8K
PEAY, 2 i SN PEAT (response assessment in neuro-
oncology, RANO) TAEHIR & LR 20104F A0 TEH
o R Pk e R S 7 R PE AR FE (response assessment in
neuro-oncology for high grade gliomas, RANO-HGG) ['¥],
TR R T8 o 1 i A 4 LA R R AR A A5 T VR LA B A T
R TY BRI B, J5 S5 3 Je b T 28 v 5 R4 988 L i
e . SR S HA P AR 22 R GE MR P RANO-HGG

FrEAE MacDonal dbRIESEA I, 38 5 — 4kl 7 ik, ]
Wkt O 38t TR HLIBZ 3 (computed
tomography, CT) 5 H 4k if&% (magnetic resonance
imaging, MRI) }#5i k5 A B, R R B EAR 20> 10
mm, JFE2AN B AR LAT UL, H R T HBE 2R <
S mm; FEAFEZ D AEIE LT, TP RPN I 2 A]
WMELS L ARk, IR e SOh: SHEEZekbArLE,
AL 1 T 2% T L ELAR SR ARG N >25% o Ry sk S U IR YT
S J BB AR b T 5 | A B AR A e T8 2 45 R s )
RS, WIRAC AT AR 5 1R - 128 P 32 48 FE DX I 0 22 )
ARSI AR Y5 AN O, AR A 1, X A Tt s 191, T3]
B 22 /D4 Rl PR T H A 0, A Bl S A LA PR
I,

SRIMTCIE J& MacDonal dpRifE IS JERANO-HGGFRifE,
SR SR AR R 28 B TSR I RICPTA e 1  % 9d e
FLIF R SR B 2 22 Ge g W 7 TR R, TEPEI I A%
JEIT U, Tove R R RPN ARAE, #EA A H A RIBR
PR AT T BT MO Bk R AL TR TR T RIOR , Pz g e
NP/ N T 201 SAFE AT T 48 22 G0 I e 7 JR8 ) 7 s o
MARUE (RANO for brain metastases, RANO-BM) "9 iZFrifE
MR i A T ) B RHAIE , FERECISTAMERIRANO-HGG
PR LA |, $EFT 7RG IR P8 T 583 . RANO-BM
B P2 7 000 g KD, BRI L kt B %
/BOR10 mm, FRVFR SR AAVE R kL, AR 8 B
O gl JR I A A BB R I DR I R DR A5 R 288 [ e 33 2R il
FHAE BUAE R VA G o 35 J e SR BEEopg kAR E in >
20%, Hpkt i/ NEXHEIE NS mm, B0E I AL,
BUfEMRI T2/FLAIRIIAUS FAT B 2L, P bl A il
PRI Ak 5 SRS BN SN A X RGBT 1S
AIREA—2L, RANO-BMARMESREPEMNTT R, K fini %
FEIRE 5P M kLT 8800 A T PEAG

Qian%5 2R ANO-BMHIRECISTHRE R IR AT T4
4, R TBITHRECIST (modified RECIST, mRECIST)
LIBRE, LA N S i6 )T e ki R IR T AU A bRt
BT A AR TR 2 28 mm, X — SR E T LA
AEAarbRiE, DAL 5 22 0 A ML Bl A R T,
AV ZS MR R HARpkt . A5 A BE, EARHEN
St AR B 46/ INAT RGN T i 2%, (Al 2 MR I,
AR (FH)E)E<2 mm) , FHZEOR AT HE E TN, ATLL
AR P 25 R 00 & A LR g 4a i, BT
TRYT N R I8 BT AL, mRECISTARE 5 RANO-
BMARifE, RANO-HGG X RECISTHMERLL, £5 52 R
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T — 2, TR AR B 22 0 R AR PRBIE ST, R
ZHIG R AR 4 o

3 BRI EHRET RN KA RARAE

GRPERITIR, AR T I BLE IR N 8UA YT 32
AR SR B JR 18 S Sy S AR, 5 S A — o, i
R T B He s PR IRIT IS, PN AT TR SR
[ ILC22, Cohen 5 IR T 11491 FEL (5 SR IR 4 74 A 1
#4521 Pembrolizumabify 711 dfF th 3L T 8 ARG FiEAR,
MR 7okt ] LK S S Ak, ZETUIMAUR skt
BCHTRA RAE R 91 25 i B A kLA AU (A ek
PRI E e HEAT f R, dme 2 AT JRy 1 g BRI A B2 /s iU ik
TR A DX IO S P L DR Y B AR L o ) R
20 A B2 CD 6 8 BHE (/N IE S5 200 L BT R A, 3 4 4 S Ay it
TR BEIRY 7 e UL

Wolchok 55 P4 5L 45 128 iR 7 A1 ST RE HH L4 7
I+ (D BE L g A RS 3R [ A P A A 7
A QPR FFRERS O T — 283, RIUH IR FE D
SR AT TR ) 5 QIRYT S 41 R S 1, RS b
RGeSt A NRCOREY 55y s O EN SN L b it R N
GERST T Bl R AR T AR BITFUGT T RAT Ay, T4
BT BOE AT 2 2N HRAR, b5 2 AL
ELBH T[], oA O W ARIE (immune-related response
criteria, irRC) R, AR AR S TCI B F R, BrikE
J5 SRR R A R S kb S, 5 DU RS0 kA By
IECHT b ) A RERAE 1R 2, 22 R S iR 7
BRI /NN ARANO AR BEAEFn vk, S 6035 fik
P IRATE NI H 32 S PEIRIT M2 R MR B il g th T
iRANO (Immunotherapy Response Assessment for Neuro-
oncology) J7 RUPFMARIERS ARUELE L, XF T IO R 2%
I R T B T o NI IR TY, DA B LA
PRI, ST AT REA BB R R 3R 4 5 L
Bt G 3N H IR T E &Gy, ISR HR
FERPEATICRS, DIWEIIRI TR e d. AT AR
PRSP TS BCT, J7 AT [l B 3 51 S P ik e
AL BEIRTT s AN B A4 0 2 PR Doy A2 sl
A, W RIARSEIRTT . W2 A5 0t SR A A R, 3
TG AR LI N2 W, iRANOFRIEST X 1B Y7 e
FTRE P At Jre Il R, Ja ik 6> F R I ] 7 DAY Ay L5
FYRL, A TS TERY T RE SR 5 ARE, I RARIRYT. BTE
e R 06 K ik R I FH R, HAPRA T A AR RO, — 7 e 3 Bl

TiRANOARUERIHES . A AR PN ARIE Z A HE R W3
].O

4 PREE RSB RIZIATT T RO B

BEA ST IR I S R IR T oA R Sl RS
B, BOR 2 1 I e A% TR R B AN AR TR G
WFFE o Il R IR SR H BRI AR, 45 A
T N AT T 2R T Z RS IF LS ik HE . B
PR SR A S 7 R SRR 2 WL BIE TR 28, 9K
M, FEMiEE IR B T, Teit i B A7 (overall survival,
0S) 2Tk B A7 (progression-free survival, PES) ,
HO A2 3 5 BRI 2O, B, IR B Y TS AN
IS AR G, B 32 R KRS I 0 B B 1Otk
SRR, HAOK, H2 ety Ik Fe i o T R
TEJRERIE R T, AT REHESZAMBOR YT, & LAAAE P HE b
SR PR TT B SRR . HRTTE 2 AR 19 hii 5 7 97
B SEIRYT A RS0, TG AR 10 5 R 224, i ik
PPN % L 2% ff % (intracerebral objective response rate,
IORR ) 8% i Py #5128 (intracerebral disease control
rate, IDCR ) A BT L BRI Z Ak, Bifi 5 Bl vs et (B]
FELC, F I PES B OSHE IR E A S 2 s LA E— 203 F
TR T I PR 3R 47

Margolin®F 1 F-2012% & T4 72 f5i] J € 3 96 Ml e
P (B4 Z Ipilimumab By T AU THYI IR RAIF ST 4524 o 3 i 52
IR bR i, LA 42 1 R B B R4, AW
726, SIBITCRE PR GERE AR, AR HEAZ 2k FE [
FIRIT: 210I7ES I T A P & RGURER, IEAEE ]
FEBEIRYT. WAL 128 B U ER, S1BH A 9 Bk 2%
Pl (18%, 95%CI: 8%-31%) , 1M M2 RGAEIR 2145
B A ] (5%, 95%ClL: 0.1%-24%) 35 FI B B AF 55 28
Mo ST AL N SRS KR, PRAL R A A 124 (24%,
95%CI: 13%-38%) S22/ (10%, 95%CI: 1%-30% ) ik F|H1HX
P2 RGN TE R GoldbergZFPITE20164F A i
Pembrolizumab ¥ 257557 % #8919 — T AEBEML . TG
JRIFSE (NCT02085070) o FIHBIFE 35120 A 1851 R (138
JEFI18HINSCLCHN A% [ ¥ ZORIIFEN R =D 1R
ZRTT . B KARAES mm-20 mm Z (B S5 Ro AL, AL
B TR RGEA TR, Al FSE B = IRy A
A AmRECISTARIEVE M i % #o k17 2%, LIRECIST 1.145R
HEPFAN ML T 28 T EE PR 2 I e 5 KL ORR
TE BRI R NSCLCEF T, 7047441 (229, 95%CI:
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7%-48% ) 561 (33%, 95%CI: 14%-59% ) ik &) I B 57 &
Mo 201940 T gE i B 200 - DI 1 25
ey A 2301, Hrp iRk ORR A 26%, H {3 PESFIH
OSHM iR 2 4 H K174~ H B8, 20204FE 85 TiZMF5ENSCLC
IRV 45 5L, A 4H42(fINSCLCHN 4% 8, 7E3511)
PD-L1>1%8F H1, 11413k B 20 58 2401 (29.7%, 95%CI:
15.9%-47.0%) , MAE7HPD-L1<1%#E E, R MELENG %M
GERIIEDLLY , Tawbi S5 BOEF X B (0 2R i 54 B8 £ A A T
() —TRFFRL. Zorfuls . TRIGIRIESTY, BAETTA Nivolumab
BX A Ipilimumab IR T R o 40 A 940 Jo b 28 R GEAE
RO ZIE A FE RS S, DAmRECISTHRUEPE M il 75 75
JESTAL, RECIST LIFREIEM ST AL LUBINDCR
FEEMFFL S, IRE R A5 B AP DCR . ELDCR
FFE X I PESLA B OS o 945 85 1 v 437 B 177 B 1] Ay 149
A, b5 DCRAS7% (95%Cl: 47%-68% ) , Tif5iZNDCR
156% (95%Cl: 46%-67%) o FlippotZE U3 i i — I T &
XoF 375 24 L i e % B e 32 SR T BT, EA
073018, imRECISTARE ST RO AR, DIAHEZ
o Ry IR R LN B UL il R R R S L 39
G R4 37 b Wi 5 RS R YR TT, N ORROA12%, il
P PES 2.7 H (95%Cl: 2.3-4.6) o 1734/ BEH: #5521
JRIERIA ST G A% A8 A A H i PSS 4.8 1 H (95%CI:
4.0-8.0) . OAKHIFT &—IIIl] . s BEHLXT IR T,
PLBEAE 42 32 B0 28 M S ab i Ak )7 JE B R NS CLC AR
SHHFFEXT 4, HLEE Atezolizumab 122 PH AR FE T7 R 111 IR
EEI, 20194, Gadgeel SF B2 IE [ 5T REAE 232
IEVRTT ik 8 B B 9T O 25 SR . ISR YT A,
S 3A BEIT 14% B BT 58 % 42 (Atezolizumab2H61/425, %
VUMb FEL162/425) ANSCLCHKN % # H# . IERECIST 1.1
FrifE, LLOS K ZEWF 8 240 . T REAIAR YT G Bl an{r, 7¢
AL R GBI K TCREIR B, AtezolizumabZH ) H {7
AT 2P0 e (16.01 )] vs 11.9H, HR=0.74;
95%CI: 0.49-1.13) (13.27°H vs 9.3 "H, HR=0.74; 95%CI:
0.63-0.88) .

5 AR IRE—BUERIELER

Xl AL IR P RN P BT oS A, AETEANY
D7k Z B A B a5 2 Ab, A 45 B ST A RES . FRATTG
IDARIBRE R R & 2 S R R IRVE, T 2T
AP A D

Qian% PR mRECISTHREFIRANO-BM, RECIST 1.1

JRANO-HGGHRMEM T L3, LINCT02085070 A 41 fE 4
FWFFEXT G o LU ORRON B LT FE 285, 43 (i 14
VN T VAL BN R 7 28 B SR R, 4RRifER 45
FEPL L ) — 3k, SRECIST 1.1HIRANO-BMARHER
L, BT A AR TE 2 > S mm, T2 A L1365,
HA A sBFRS THA N % . SRANO-HGGHRIEMI L, fifi
JHmRECIST bRl FAk i e B 90 S e iy 7I7 4%, PIZ A
1919 535, L8 IARATRE AN, {8 BN ORRFH 12942 7
#1128%. Le Rhun53%F62 51| B 4 I AL 8 5 4047 1 1ol
ST, o 10 Bz TR SRR T, 2003552 TR
FE T (stereotatic radiosurgery treatment, SRT) B # SRT
WG 2B RGIRIT, 320132 g Bk A5 SRTIRYT, 43l fli
HRECIST, RANOMiRANOFRMETEA =2 U E BIIGITIT
B o BEAE R = FAREFEORRIS T RO 45 5 & — 2L
1, TEARBEATMRIFT BB F T, i HHRANOARMEAA LS
JHRECISTHRE, P LTSI Ok e o 1%t T95 i ik
J A, T TIRANOFREPEMN T AL, P EsK 3 H
Ja BAARF R A SR, S5 0 AR AR LU A S
bi/lE 38

6 FHESRE

S G T L N e RS FE 3 T By T A U E 1Y
SR, HAT RN R A P O OC I R X 56 B [l Bt
FEPTIESE o {H2 FRT I R FE X7 B0 M bn il 5 el FHAS
Gi— (MR BRI T, HEAT & B — 2k
AR, A B TARMEALS 7280 I 3, 1 2k S
IR AL IR RN T AN, I PRIDT LT, MR AL
B it AR, A ARIRYZESE . A E s ry i PR
It Z WIS e R TR AR TP e, B
WL IR, LIORREIDCRN F , (HBEE Gyisify 7 i
L B e B S A U BN BT ke, MR A0 i e 7% R
A LIMRZE RGTAEIR T T RE B A o I 48 i)
IR N T RE, HOCPEITARIEA fritt— 20583 fm,
B SUR B B T A P B TR,
T % 968 5 THT A IO FH RIS (B 5

2 % Xk

1 Gallego Pérez-Larraya J, Hildebrand J. Brain metastases. Handb Clin
Neurol, 2014, 121: 1143-1157. doi: 10.1016/B978-0-7020-4088-7.0007
7-8

2 Schouten L], Rutten J, Huveneers HA, et al. Incidence of brain



PO il 2 AE 202 14F2 A 24 5 2 )

=y

Chin J Lung Cancer, February 2021, Vol.24, No.2

* 129 -

10

11

12

13

14

15

metastases in a cohort of patients with carcinoma of the breast, colon,
kidney, and lung and melanoma. Cancer, 2002, 94(10): 2698-2705. doi:
10.1002/cncr.10541

Barnholtz-Sloan JS, Sloan AE, Davis FG, et al. Incidence proportions
of brain metastases in patients diagnosed (1973 to 2001) in the
Metropolitan Detroit Cancer Surveillance System. J Clin Oncol, 2004,
22(14): 2865-2872. doi: 10.1200/JC0O.2004.12.149

Smedby KE, Brandt L, Backlund ML, et al. Brain metastases admissions
in Sweden between 1987 and 2006. Br J Cancer, 2009, 101(11):
1919-1924. doi: 10.1038/sj.bjc.6605373

Pardridge WM. Drug transport across the blood-brain barrier. J
Cereb Blood Flow Metab, 2012, 32(11): 1959-1972. doi: 10.1038/
jcbfm.2012.126

Dewhirst MW, Secomb TW. Transport of drugs from blood vessels to
tumour tissue. Nat Rev Cancer, 2017, 17(12): 738-750. doi: 10.1038/
nrc.2017.93

Pardoll DM. The blockade of immune checkpoints in cancer
immunotherapy. Nat Rev Cancer, 2012, 12(4): 252-264. doi: 10.1038/
nrc3239

Quail DF, Joyce JA. The Microenvironmental Landscape of
Brain Tumors. Cancer Cell, 2017, 31(3): 326-341. doi: 10.1016/
j.ccell.2017.02.009

Taggart D, Andreou T, Scott KJ, et al. Anti-PD-1/anti-CTLA-4 efficacy
in melanoma brain metastases depends on extracranial disease and
augmentation of CD8(+) T cell trafficking. Proc Natl Acad Sci U S A,
2018, 115(7): E1540-E1549. doi: 10.1073/pnas.1714089115

Margolin K, Ernstoff MS, Hamid O, et al. Ipilimumab in patients with
melanoma and brain metastases: an open-label, phase 2 trial. Lancet
Oncol, 2012, 13(5): 459-465. doi: 10.1016/51470-2045(12)70090-6
Dudnik E, Yust-Katz S, Nechushtan H, et al. Intracranial response
to nivolumab in NSCLC patients with untreated or progressing
CNS metastases. Lung Cancer, 2016, 98: 114-117. doi: 10.1016/
j-lungcan.2016.05.031

Gauvain C, Vauléon E, Chouaid C, et al. Intracerebral efficacy and
tolerance of nivolumab in non-small-cell lung cancer patients with
brain metastases. Lung Cancer, 2018, 116: 62-66. doi: 10.1016/
j-lungcan.2017.12.008

Flippot R, Dalban C, Laguerre B, et al. Safety and efficacy of nivolumab
in brain metastases from renal cell carcinoma: results of the GETUG-
AFU 26 NIVOREN multicenter phase II study. J Clin Oncol, 2019,
37(23): 2008-2016. doi: 10.1200/JCO.18.02218

Hendriks LEL, Henon C, Auclin E, et al. Outcome of Patients with Non-
Small Cell Lung Cancer and Brain Metastases Treated with Checkpoint
Inhibitors. ] Thorac Oncol, 2019, 14(7): 1244-1254. doi: 10.1016/
j.jtho.2019.02.009

Therasse P, Arbuck SG, Eisenhauer EA, et al. New guidelines to evaluate
the response to treatment in solid tumors. European Organization for
Research and Treatment of Cancer, National Cancer Institute of the

United States, National Cancer Institute of Canada. J Natl Cancer Inst,

17

18

19

20

21

22

23

24

25

26

27

28

2000, 92(3): 205-216. doi: 10.1093/jnci/92.3.205

Eisenhauer EA, Therasse P, Bogaerts J, et al. New response evaluation
criteria in solid tumours: revised RECIST guideline (version 1.1). Eur J
Cancer, 2009, 45(2): 228-247. doi: 10.1016/j.¢jca.2008.10.026
Macdonald DR, Cascino TL, Schold SC Jr., et al. Response criteria for
phase II studies of supratentorial malignant glioma. J Clin Oncol, 1990,
8(7): 1277-1280. doi: 10.1200/JC0.1990.8.7.1277

Wen PY, Macdonald DR, Reardon DA, et al. Updated response
assessment criteria for high-grade gliomas: response assessment in
neuro-oncology working group. J Clin Oncol, 2010, 28(11): 1963-1972.
doi: 10.1200/JC0O.2009.26.3541

Lin NU, Lee EQ, Aoyama H, et al. Response assessment criteria for
brain metastases: proposal from the RANO group. Lancet Oncol, 2015,
16(6): €270-278. doi: 10.1016/51470-2045(15)70057-4

Qian JM, Mahajan A, Yu JB, et al. Comparing available criteria for
measuring brain metastasis response to immunotherapy. ] Neurooncol,
2017, 132(3): 479-485. doi: 10.1007/s11060-017-2398-8

Melian M, Lorente D, Aparici F, et al. Lung brain metastasis
pseudoprogression after nivolumab and ipilimumab combination
treatment. Thorac Cancer, 2018, 9(12): 1770-1773. doi:
10.1111/1759-7714.12873

Vander Jagt TA, Davis LE, Thakur MD, et al. Pseudoprogression of
CNS metastatic disease of alveolar soft part sarcoma during anti-PDL1
treatment. Radiol Case Rep, 2018, 13(4): 882-88S. doi: 10.1016/
j-radcr.2018.05.013

Cohen]JV, Alomari AK, Vortmeyer AO, et al. Melanoma brain metastasis
pseudoprogression after pembrolizumab treatment. Cancer Immunol
Res, 2016, 4(3): 179-182. doi: 10.1158/2326-6066.CIR-15-0160
Wolchok JD, Hoos A, O’Day S, et al. Guidelines for the evaluation
of immune therapy activity in solid tumors: immune-related
response criteria. Clin Cancer Res, 2009, 15(23): 7412-7420. doi:
10.1158/1078-0432.CCR-09-1624

Okada H, Weller M, Huang R, et al. Immunotherapy response
assessment in neuro-oncology: a report of the RANO working
group. Lancet Oncol, 2015, 16(15): eS34-e542. doi: 10.1016/
$1470-2045(15)00088-1

Lin NU, Lee EQ, Aoyama H, et al. Challenges relating to solid tumour
brain metastases in clinical trials, part 1: patient population, response,
and progression. A report from the RANO group. Lancet Oncol, 2013,
14(10): €396-e406. doi: 10.1016/S1470-2045(13)70311-5

Goldberg SB, Gettinger SN, Mahajan A, et al. Pembrolizumab for
patients with melanoma or non-small-cell lung cancer and untreated
brain metastases: early analysis of a non-randomised, open-label,
phase 2 trial. Lancet Oncol, 2016, 17(7): 976-983. doi: 10.1016/
$1470-2045(16)30053-5

Kluger HM, Chiang V, Mahajan A, et al. Long-term survival of
patients with melanoma with active brain metastases treated with
pembrolizumab on a phase II trial. ] Clin Oncol, 2019, 37(1): 52-60. doi:
10.1200/JC0.18.00204



* 130 -

29

30

31

32

o il e s i 202 14E2 A 245 52 0

Chin J Lung Cancer, February 2021, Vol.24, No.2

Goldberg SB, Schalper KA, Gettinger SN, et al. Pembrolizumab for
management of patients with NSCLC and brain metastases: long-term
results and biomarker analysis from a non-randomised, open-label,
phase 2 trial. Lancet Oncol, 2020, 21(5): 655-663. doi: 10.1016/S1470-
2045(20)30111-X

Tawbi HA, Forsyth PA, Algazi A, et al. Combined nivolumab and
ipilimumab in melanoma metastatic to the brain. N Engl ] Med, 2018,
379(8): 722-730. doi: 10.1056/NEJMo0al805453

Rittmeyer A, Barlesi F, Waterkamp D, et al. Atezolizumab versus
docetaxel in patients with previously treated non-small-cell lung cancer
(OAK): a phase 3, open-label, multicentre randomised controlled
trial. Lancet, 2017, 389(10066): 255-265. doi: 10.1016/5S0140-
6736(16)32517-X

Gadgeel SM, Lukas RV, Goldschmidt J, et al. Atezolizumab in

patients with advanced non-small cell lung cancer and history of

doi: 10.3779/j.issn.1009-3419.2021.101.03

33

34

asymptomatic, treated brain metastases: Exploratory analyses of the
phase III OAK study. Lung Cancer, 2019, 128: 105-112. doi: 10.1016/
j-lungcan.2018.12.017

Le Rhun E, Wolpert F, Fialek M, et al. Response assessment and
outcome of combining immunotherapy and radiosurgery for brain
metastasis from malignant melanoma. ESMO Open, 2020, 5(4):
€000763. doi: 10.1136/esmoopen-2020-000763

Kasten BB, Udayakumar N, Leavenworth JW, et al. Current and
future imaging methods for evaluating response to immunotherapy in
neuro-oncology. Theranostics, 2019, 9(17): 5085-5104. doi: 10.7150/
thno.34415. eCollection 2019

(Useh: 2020-11-11 f&[A]: 2021-01-23 $55Z: 2021-01-26)
(ASCHfE FEle)

E Cite this article as: Sheng SY, Hu Y. Ongoing Evaluation of Immune-related Response Assessment in Brain Metastases. Zhongguo Fei Ai
ZaZhi, 2021,24(2): 124-130. [B&ET 5, SHBE. N RS9 Sl AH DI T RO MmO ok Jig. vh s 24, 2021, 24(2): 124-130.]





