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[Abstract] Objective To review and analyze the reports of mitogen—activated extracellular signal-regulated kinase
(MEK) inhibitors related retinal vein occlusion (RVO), thus to enhance the awareness of such adverse effect related to MEK in-
hibitors. Methods Reports of RVO related to MEK inhibitors were collected by searching PubMed, Embase, and other databas-
es up to April 8th, 2022. The relevant information and medication status of patients were extracted and analyzed descriptively.
Results A total 13 reports were included and 30 cases of MEK inhibitors—related RVO were reported, including 4 case reports
and 26 cases from clinical trials. The 4 patients in the case reports were all diagnosed with RVO by fluorescein angiography,
and cystoid macular edema was observed by optical coherence tomography; the average age of the 4 patients was 49. 8 years
old, with 2 males and 2 females, and the median time to RVO onset was 6. 7 months after MEK inhibitors were administered.
A total of 26 patients with RVO related to MEK inhibitors were reported in clinical trials, for 20 of whom the grade of RVO was
defined (11 cases of grade 1-2, and 9 cases of grade 3 or above). Among the 30 patients 17 discontinued MEK inhibitors.
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Most of RVO symptoms relieved after discontinuation of MEK inhibitors. Seven patients (5 of whom were known to have dis-

continued MEK inhibitors) were treated with anti-vascular endothelial growth factor drugs and the visual acuity of 6 patients re-

turned to baseline level. Conclusion The clinical application of MEK inhibitors may cause RVO, and RVO occurs in a large

time span. Regular eye examinations can help identify RVO in time. Discontinuation of MEK inhibitors and appropriate drug in-

tervention might be the key to relieving RVO symptoms.

[Key words] Mitogen—activated extracellular signal-regulated kinase; MEK inhibitor; Retinal vein occlusion

22 23 J5L 1% Ak B M BB (mitogen—activated pro-
tein kinase, MAPK) {553 i 1 15 2 % 41 Jif1 2y g
SR 2 A 983 9 2790 2 IR ] R 4 B1 (v—raf murine sarco-
BRAF) sl BE2H i
Je8 RAS 5 7 95 FE A [/ 547 (neuroblastoma RAS viral
oncogene homolog, NRAS) 148 , AJ DL ik BE 3%
MAPK, T 40 53 24 AR i g A= 4. 22343
T Ak 41 L A5 5 9815 R (mitogen—activated extra-
cellular signal-regulated kinase, MEK) fii T MAPK
FE A B, 4 MEK REHD ] BRAF FI NRAS 5842 (14
BEZEAR RN AERKIFHSHMIET . HETSEHE
B i 25 40 45 B )R (Food and Drug Administration,
FDA) #it #f I T (19 MEK 0 il 570 A il 28 2 JE (Tra-
metinib) . % t £ Jé (Cobimetinib) . t. 3¢ # J¢ (Bin-
imetinib) fil & 3¢ % JE (Selumetinib) , It ) , Mirda-
metinib . Pimasertib . Refametinib 1 RO-4987655 4¢
b Tl R A B Be o Horpth 268 )2 T 2019 AR 7R TR [H
fbAE LTT, e 3e e L wl 328 JE Ml Refametinib 1IE7EFR
B il R 6
0 ) i 35 Dk BH. 2 (retinal vein occlusion, RVO)
S VAL I S DK A 5K, A AT 00 DO RS i 7 S A 2R
BERRFOERR A, B RVO 1 %%ﬁ%ﬁﬁ?ﬂ%l‘ﬁﬁ%
A D B A I B AT XU ) R M AR O A T T
e 2RI RN 5 O . B MEK ﬁﬂﬁ?JnU%‘?nuﬁlﬁ"JK
Wrakdtt , sz e 259 i e M R AR A L E R .
A K 2R 31 [ N MEK 11570 4 56 RVO Y4, 4
SCHE S WCAR A SCHR , ot 481 4 Al R 5 b i A
B AT, I i R 4 25 8 1 27

ma viral oncogene homolog B1,

1 #EREHE

1.1 #HE
WAEE i BAEBFEY MEK 37 AH ¢ RVO ) 3C

Mk o SCHREN ABRIE : D2 TF K 2 B 1 41 45 R PR T

« 57 -

FE 23K ; @QRVO 12 W B HL-5 MEK il 55 AH 56 5 3C
R HE S A o - D2 5 23 1)l 1 42 K 3R 1) SR s @0%%
S AE Sk

1.2 ik
1.2.1 X#EWEREE Ll mitogen—activated extra-

cellular signal regulated kinase. retinal vein occlu-
sion &2y F2 i), >R FH B2 2 F 0 A H R4 A i T
A, K% PubMed .Embase . ScienceDirect \Wiley On-
line Library \Web of Science %4 /& [ £/ # %2 2022
FaH8H,

1.2.2 XEiFE . ZRHRNSRETN 24005
03 BEAT SCRIR G 15 K R B H, 7 38 73 b i 25 3 44
W& R R . R FUC BT Excel il f2 Uk
RS AR AW R B  MEK ] 551 i
RGO G IE 25 B .RVO K AERF ] I IR R A
7 RVASE o R 1R BORMG 52 B 54 1 2 47 4 3
PEGETH BT, X AR BORREA T [P S 4G . JFRIT
QI3 R0 25 ) R 9 PR O Rt A7
PRAl . EME=9 N EAME, 5~8 7 AR AT fEA
K, 1~4 53 J ] BEA 5%, <04 hml Bk

2 ®HR

2.1 —fRER

Wi RGER R, A 1355777 HefiiE
30 RVO i, %t Hodr 4 Bt A sk vE ge it , 4%
26 B BEAT IR PRI 6 A 26 RVO WOk ESS . BT A 30 4
BE Y 5 R 2 A 8 T4 MR
AIRERY 22461(73.33%) , AT BERY 81511 (26.67%)
2.2 4l RFFLABSME S BT BEEHDH 746

5% 101 ) P B% Bk PR ZE 9% 5 0 #7

2.2.1 BEMBR  TORMEXS SR 4 0] 8,3
Bk B 32 1 Bk A far 2205 B 2 1], Lot 2 4l
EW 31 ~61 %, V14 49.8 % ;2 Il B EH A & I IE TS



H20% HE7 M
202247 H

IR IRIT Ak
Clinical Medication Journal

Vol.20, No.7
July, 2022

W, BE VG IR I O P ERE = AR IURE , B 2 6
FEwE e ; B 1 ~ 3 R HRIE MEKHHR G Fh, B 4
i 11 60 mg Pimasertib, & H 2 IR 452y 5 /4 3Gl
FHH R RO S8 e R, oA 3 34 Jo I & 25 4iE .
B EEIm KRR LR 1.

2.2.2 MMRFRKEERERBRIERRI 45
B K RVO I ] A R ZS ) 2. 8 ~ 8. 3, iz
IE 2 6. 74 H o HrA il Pimasertib 1 2 e 24
84 d I BL T RVO. 4 8 XA WL T FERY I R
R, Horb B E 44 RS R 3 B B, B S R T
M RVO BTk

2.2.3 WHEIHRE BH1~3HWHIRMEEY
(fluorescein angiography, FA)iZ i A 0 I i o e
Jhk BEL %€ , H.7F 56 2% AH 1+ 81 J2 49 4 (optical coherence
tomography, OCT) H L% 51 & A 5 B 7K i, v i
R FA R A UL S A0 R0 1 Akt gk . R
4 23t Pimasertib 3697 41 d 5 AR 80 2 A% i
I 2R 0 19 A8 s OCT s WUIR 4 R 1 ph 28400
o S50 25, A MR B A BB K 5l FA 2 W A
HEL > AR o S50 3 S Mok BHL €, 2 MR8 32 TC e IR >
AR O JEEREE T 3 S e Ik BHL 2

2.2.4 RITE®A ZWRVOJE, 46185 ¥1EH
MEK I, FF 24T 25000 T . BF1~34% T
BAVE G, B 4 45 T DUARBRIRPIRYT . B &0
4 BB AR N T S BT AT P 067 IS BE D7 3 TR g DA
AT FHe £ K 2 2 LBk F-, H OCT R i
BEAK AT Frelcst: . HOE 4 45 T A IR BRSO AR 9 1
S OUAER BT, 8 d J B AR AT IE L IR 2 89 A~ F
Bl A IR A 20 A A R D R R 1 TR

A BB AR 4 DS 25 P BB AR I SHIA T 25 5 L
IR B LI

BT 2 367 I KA 8 90 mg/d /) MEK 417
0, AR A AS R RN B RIS 25 30 mg/d, #E i
ViR I e g , A RVO & & 5 Hofl 3 4] 8 3k
A5 IR T MEK AR BIEYT
2.3 ZHFEELMIEIME S BT BEEHH F A XN

oo i % Ak PR ZE I PRI DG R 1L B 45

2.3.1 HEHER 2T 201345 H 29 H3K
1525 E FDAHEME, FH TR AR EE NI — ]
1590 o 3o 1 I R T 1 491 G Y S AR AR
2 mg/d #h B Je BT 7 NI (— AN JE N 28 d) A
HBLT RVO, 78 37 38 1 P 7 5 Bt il 48 o Bz A K R 7
(vascular endothelial growth factor, VEGF) Zj¥) )5 ,
AR E WAL CIVE T
2.3.2 LWkEHER LEHKET20184:06H 27 H
A5 35 E FOAHCME , F THRIT R AR . — Rl
TEHCRR 25 04 TR G PRAVF 5 438 T 6 Bl 285 45 mg 1
H 2 K LR IR YT 5 H 3 RVO Y B ] NRAS 2848
R PRAS ZR R RVO 2k 2 .3 AR RE 45 2
), Fer s K e Ia] R 3.1 AN H B B A A fE
IETHERCMIGT . — Wl SR T b A R
RIS HGE 71 I 45 mg A H 2 R LR EBES
400 mg/d B+ Ih 8 e a7 e 91 15 i 1 ) SR 9 RR A
BT 39 RVO, 525 FF 44T DURER B BTIR Y7 Ja ) 56
Ex /S
2.3.3 AEHE #AEEET 202044 H 10 03k
[ FDAHLE, I TIGYT | B2 41 diyiae . — Tkt
HUAUE % BE I ORI T 1 6 H B RVO 45 1 259
BIT IR B EIRIT TSN 75 mg BF H 2 KA &

R BN S5 58 5 75 350 R S 0 X ek L 9 s 2 B I A e
A b - H. A~ L) = Sk
5 b gf v "fg‘ff = T gi ‘jg;ﬁ?" ;nfjf ﬁi
1 & 61 HELE 7.0 R MATRE 20/25  CF & BYEEE(4) 20/25 4
2 B 47 Erdheim- 8.3 HIR MATH 20/40  20/150 &  BAAVEE(1) 20/40 4
Chester Ji%
3 B 31 BhEREEE 6.2 AR YWHTR 20/20  20/40 & FRATEE(2) 20/20 7
4 7 60 HRMLBRE 28 MR AAIRME REEEE.  £AWR9S  flRer & NMRIRH4T AR89 7
(e ek (1)

T - RVO 27 10 90 15578 JUBEL 9 5 I 24 288 % A4 400 D S BEL 2 P FF 3 5 £ 38 1 ~3 SR JTL 07 P A8 T S0 0 B

HFHEEH

L 4R B A IEL T 5 CF 7R B

- 58 -



U, 45 22280500 AU A A= I8 55 0 1t 750 A0 190 e JK BEL 8 Sk A

BIREEE 1000 mg/m* ik R ELE . Greystoke 55
38 T 1 BIEH 75 mg & H 2 A SR R B 500
mg/m’ 15 3& i ZE 1 75 mg/m? IR 1 3E /)N 41 i il Jes 26
HIH T RVO,

2.3.4 Mirdametinib Mirdametinib(PD-0325901)
FHFIRIT M BEANM R , T B0 b 28 27 S IR0 06 S5 900
H AT A e I & B Bk T IRIG IR o — Z00 1 %t 6 10 e o
BE D 1 2 A 3l ) 2 /2580 e o 3 491
B BT RVO, IR FH Mirdametinib 4 55 & 43 51 b
20 mg/d # 2L 4525 .30 mg/d # £L 45 25 F1 20 mg/d fiik
255 d, 15252 d,RVO 1Y & LR 7351 2 13 .14 H1 36
JE o Horp IRl W 45 24 10 5 3 B AR RS 2 IR YT RN
(28 d 2 14 A1) ¥4 25 Wk 2 %2 10 mg/d, 23R YT 9
A JEWIHE B RVO JE IR 25 WiR YT o WSS 4RGE (1 i
A RVO 3 37 760 ) S5 A8 11 5 T PR 2 A 9 s
IR BRI | e B I RN T G AR A5

2.3.5 Pimasertib Pimasertib T i Y7 A /N4 g
it R A0 TR U VIR S, HE T e e A o B
N MG R . AEWI T s rh R IE T 10 6 1
PLRVO [y . von Richter & R3H T 1 41 55 ¥ i
FAEFESEIRH 120 mg/d 1Y Pimasertib #2455 tH B T
RVO, 7 I i o (52 245 A Ab 8 F T A AR B R 15 E i
He . Delord %5 ) 7]t B8 R W5 T i 1) 180 1] i
HHA 9B T RVO, Ho 3 7 R 1 (1~120
mg/d, flk2y 5 d, #5252 d) I FE BT 1~2 %W
RVO; 4 il #£ )7 % 2 (1~255 mg/d, IR 25 15 d, 1524 6
d) A T I T RVO, Hirr 150 #1195 mg/d 7 &
A2 B E BT 3 9 RVO; 1 il 5 7E 60~90
mg/d LS 2577 b L T AR RVO; I3 1
75 mg g H 2B ML T 3% RVO, J3—TiXf [
Pimasertib ¢ A 7 P4 fil i A1 3% P8 fth i B2 IR 7 i R 1
B B 1) T BRI A8 4l T KA Pimasertib
HAHBLT 10129 RVO [ .

2.3.6 Refametinib Refametinib j&—#F H FiaJ7
JH- 240 BEL 98 1 MEK /2 B4 590, i e e i B Bl 1T
WG IR . —IZ bt JFROhRZE R T G PRI 4
T 11k 100 mg/d i Refametinib J&5 H B 2 9%
RVO By B, 28 BRI T 5 DUARER SRy
J& AR 2 LK

2.3.7 RO-4987655 RO-4987655(CH-4987655)

+ 59 .

Je i A 25 Bk Ak A R SR [RIAE 2 (9 MEKT
il A% 25 Yt & B Be S — I K . — 35 RO—
4987655 77T M S AR F8AE A | 30 7)o g A
BT 1 B3 R RVO I I ZBRE AR
JNE 52  BF ST 45 RN RVO SR s 22 1 S

3 e

3.1 SIFEH0 M R R Bk BE 2 A 25 49
AWFFE AR 30 8 b, 4G 1 B RVO
BB Z 2594 Pimasertib 1L ER e, Hidba 12
i) £ 35 i FH Pimasertib, 7 Bl S8 & L LR e . B
HIC BT 4 Fh MEK SR 50 o, A0 U JE R A R 3
FECRVO BYAH A , H 24 5 3560 5 vh B 4
I 24 T AL RVO TE N B IR RS BB ) A& 4
WA R AR v R 2208 2T MEK 7R 56 RVO
KA
3.2 EREER

R TERH R HGE T 5 1 R A A AR I I A2 Y
faks R Z . RVO BB 5172 K 2 A ¢, HETHR
BIIfG 600 A 1 RO W PR IR s I O i AR
I« e AR S | v I ILAE o IR AR IR S Al 0 ok S
SELEAER WA 2 F AR IR A R S
RVO Z I8 #Y SCHK , T Y A B PR 2R A 455 v [) 2
o 2 2 M . P R O &R 34 J5 i (methylene tet-
rahydrofolate reductase, MTHFR) 3 [ 2248 |V [H F
Leiden 2872 #E F CFI S B = (BT BE i Ak = | BE il i
JEEER 2278 B OBERRPUAFRIE IR 55 . Hh s
[Fi) Y~ I 2 R /K T 1T RE TS /MR AR A AR AR R
T RN g 2 4 B I AE P AR DK I AR FE R 16
K2 Janssen i — 5 Meta 43 87" 45 th A = [A]
T e 2 2 INAE AT O W AR BT A E B 5 1l A2 TE AL
FRVO Ko A SCHRAE AR 3 Bl 75 7E MTHFR 2 [
7 S A D0 T 22 R v [ Y~ Jpe 2 PR IMLAE , $A
5 MEK I S B0 RVO MG, 5 iR oR i 45 5%
— 2. BT MEK R 036 77 T 4 22 17 07 2 e [) B4
I TR M AE S5 FE B R R A WA T L (H i AN 2
21 1F v [\ 28 2 Dk 20 R il AE 2 A5 A B T BB RVO 1
KA.
3.3 K4RTE

TEAN AT 5347 1) 4 91 5825 b oA 1 i e Ik 2y



H20% HE7 M
202247 H

IR IRIT Ak
Clinical Medication Journal

Vol.20, No.7
July, 2022

JE 3 HWHBELT RVO, Hdgy 3 il & E A2 6 41~ 1
Jiio M Mirdametinib 8911 R 1256 B8 v & 81, 2 25 R
ORI 45 25 1 BB AEIR YT 9 N EI S 82 T RVO,
AR B ER 25 25 0 BB 200 T AR B TR] B E 4, (R
SR T RVO, #& R E R 25 Th N i R R AR
RSN, T8 HT MEK 0 i 580 30 T] 4 7 R A 0 HR B AG: £
Bt 17 (40 FA  OCT) R LS Bl 401 & 88 F12 T HR 55 A4
I AR I S s
3.4 SERFEA

RVO KA J5 , 30 il i 35 v w4 i 1 17 45 1k
o MEK 30461 575) , e A 12 ) 58 5 (A5 25 % 7 HoAth
T, WFERIE M RZHRVO B H (BESRAR
S0 AR B ) S TEAT 2 5 0 R AS DA Gl . X 45
2 MEK 3 57 H 56 RVO (A 2t it . A 7 il
BETEL I RVO JG 4252 T B N T 341 VEGF 1Y
25T, AL FE DL AR BT BT R P8 4, o 6 4]
TEIRYT JE Wk 5 2 L2 K, 53 1 B i 2 R g ek
o FEIREESHE R A T FOEYE R
1A N ST VEGF 9897 RVO #H ¢ B BEK I 22 447
RO WA AT G A5 )R . BUR BRI
TR BT R B A PG 4% 95 B FDA I HE FH TR YT RVO,
{02 A7 W 5% 3 W DUARER BB AL T 5 BT 98 <7 e 2k
BT [FIAE A R H AR BAR A SRR U SE T 3%
KLY RARNE. AN AR SCAUR 1 5] 8 R B 7R
15 H MEK 31580 I PR R SR AR 06T, 7E Bl 15 S A0
IMRARRRRE WA RVOE & . RAET iy MEK )
500 245 0 B A5 R H A B RVO B > K A It
22, A EIREE T LAt MEK A I 5 56
RVO 1) £ & 19058 JE 52 5 Tl BB HL R & M RVO
FIE A A0 T B R D i ANTE 245 F MEK 1)
il TR R R AR i R 1 R RV, s S PR e AR
FIEZYIRIT 2RSS BRVOME &, HEE KM
BAFIAH 5 0 S5 iE
3.5 KRENH

MEK 101 il 1) 41 2& RVO 1% ELARHL 6 H /i 4 A 36
FE 0T BB O KO 18 K i AR T K, O SO
AP ) LA AR . PD0325901 (1 Ak £k
MEK I 1)) 257 Sl IR F3 A 78 AR BAF S B Aff T 48
A0 AR J N7 XL AL ) OB 5 e i RS R it 2% K 35
T 1AL ER AT BE B RVO By & . A, 15 5 5 4b

PP MEK 93] 77 (4 % st v 2 B0, 259 180 5 R
POREIE 1Y K A=A O, A= R B N 4 245 B T 1 ] R 2
P RVO BYCHE R . BR T MEKHIHIFR LS 46K
MEK = I {5 538 [ ) S ) ) Rl Je o sl
Je SR PRAE T A OE RVO 1 & A, Hoh R B AR e
PR 8 AT S2 38 3 X VEGF A0l G & 1 1M A8 o8
P AR TR 58 PR 1A RE 20 i PR B4 R 5 L 384 M it 9
BB A5 Z2 A T TG0 ot A4S TR B XU 0, DA T AR B
RVO [ %4 o $E78 1T LA MAPK {5538 % (1) £ B 2t
— LGRS AE O RVO BIAILT]

Zi L TiR  MEK 50 AH C RVO HA L) R I
99 B[R] 85 B R A5 25 a8 T TR YT TS B4 I IR
FRAE o XAl MEK 3031 390 119 £8 28, 7 224 7 78 0 A A
Sk R I e T I A IR BLBE DT , A B T R &
HR 95 A8 I B st 9. X H B RVO YR 3 1572
TBITIE IR G55 I 2457 MEKAME 367 5 40, 7
B

(&% k]

[1] Dhillon AS, Hagan S, Rath O, et al. MAP kinase signalling
pathways in cancer [J]. Oncogene, 2007, 26 (22): 3279~
3290.

Grimaldi AM, Simeone E, Festino L, et al. MEK inhibitors in
the treatment of metastatic melanoma and solid tumors [J].
Am J Clin Dermatol, 2017, 18(6): 745-754.

Robinson MK, Halpern JI. Retinal vein occlusion [J]. Am Fam
Physician, 1992, 45(6): 2661-2666.

Naranjo CA, Busto U, Sellers EM, et al. A method for estimat-
ing the probability of adverse drug reactions [J]. Clin Pharma-
col Ther, 1981, 30(2): 239-245.

Chi P, et al. MEK inhibitor—
associated central retinal vein occlusion associated with hyper-
Ocul  Oncol

Francis JH, Diamond EL,

homocysteinemia and MTHFR variants [J].
Pathol, 2020, 6(3): 159-163.

van Dijk EHC, Kruit WHJ, Jager MJ, et al. Pimasertib—
associated ophthalmological adverse events [J]. Acta Ophthal-
mol, 2018, 96(7): 712-718.

Infante JR, Fecher LA, Falchook GS, et al. Safety, pharmaco-
kinetic, pharmacodynamic, and efficacy data for the oral
MEK inhibitor trametinib: a phase I dose-escalation trial [J].
Lancet Oncol, 2012, 13(8): 773-781.

Dummer R, Schadendorf D, Ascierto PA, et al. Binimetinib
versus dacarbazine in patients with advanced NRAS—mutant
melanoma (NEMO) : a multicentre, open—label, randomised,
phase 3 trial [J]. Lancet Oncol, 2017, 18(4): 435-445.

Chi P, Qin LX, Camacho N, et al. Phase Ib trial of the combi-
nation of imatinib and binimetinib in patients with advanced
gastrointestinal stromal tumors (GIST) [J]. Clin Cancer Res,
2022, 28(8):1507-1517.

Robert C, Dummer R, Gutzmer R, et al. Selumetinib plus da-

- 60 -



MUK, A 22 38 S A M M5 55 1 5 ) ) 3R ) e Ak L 28 Sk

[11

[13

(17

[

[

[l

[

[l

carbazine versus placebo plus dacarbazine as first—line treat-
ment for BRAF—mutant metastatic melanoma: a phase 2
double-blind randomised study []]. Lancet Oncol, 2013, 14
(8): 733-740.

Greystoke A, Steele N, Arkenau HT, et al. SELECT-3: a
phase 1 study of selumetinib in combination with platinum-
doublet chemotherapy for advanced NSCLC in the first=line
setting [J]. Br) Cancer, 2017, 117(7): 938-946.

LoRusso PM, Krishnamurthi SS, Rinehart JJ, et al. Phase [
pharmacokinetic and pharmacodynamic study of the oral
MAPK/ERK kinase inhibitor PD—0325901 in patients with ad-
vanced cancers [J]. Clin Cancer Res, 2010, 16(6): 1924—
1937.

von Richter O, Massimini G, Scheible H, et al. Pimasertib, a
selective oral MEK1/2 inhibitor: absolute bioavailability, mass
balance, elimination route, and metabolite profile in cancer
patients [J]. Br ) Clin Pharmacol, 2016, 82(6): 1498-1508.
Delord JP, ltaliano A, Awada A, et al. Selective Oral MEK1/2
inhibitor pimasertib: a phase [ trial in patients with advanced
solid tumors [J]. Target Oncol, 2021, 16(1): 37-46.

Van Cutsem E, Hidalgo M, Canon JL, et al. Phase [ /Il trial
of pimasertib plus gemcitabine in patients with metastatic pan-
creatic cancer [J]. Int) Cancer, 2018, 143(8): 2053-2064.
Weekes CD, Von Hoff DD, Adjei AA, et al. Multicenter
phase | trial of the mitogen—activated protein kinase 1/2 inhibi-
tor BAY 86-9766 in patients with advanced cancer []]. Clin
Cancer Res, 2013, 19(5): 1232-1243.

Leijen S, Middleton MR, Tresca P, et al. Phase 1 dose—
escalation study of the safety, pharmacokinetics, and pharma-
codynamics of the MEK inhibitor RO4987655 (CH4987655)
in patients with advanced solid tumors [J]. Clin Cancer Res,
2012, 18(17): 4794-4805.

Hayreh SS, Zimmerman B, McCarthy MJ, et al. Systemic dis-
eases associated with various types of retinal vein occlusion
[J]. Am ) Ophthalmol, 2001, 131(1): 61-77.

+ 61 -

[19]

[

[23

—
)
=~

P

[25]

Newman—Casey PA, Stem M, Talwar N, et al. Risk factors as-
sociated with developing branch retinal vein occlusion among
enrollees in a United States managed care plan [J]. Ophthal-
mology, 2014, 121(10): 1939-1948.

Wald DS, Law M, Morris JK. Homocysteine and cardiovascu-
lar disease: evidence on causality from a meta—analysis []].
BMJ, 2002, 325(7374):1202.

Janssen MCH, den Heijer M, Cruysberg JRM, et al. Retinal
vein occlusion: a form of venous thrombosis or a complica-
tion of atherosclerosis? A meta—analysis of thrombophilic fac-
tors [J]. Thromb Haemost, 2005, 93(6): 1021-1026.

Ehlers JP, Kim SJ, Yeh S, et al. Therapies for macular edema
associated with branch retinal vein occlusion: a report by the
American academy of ophthalmology [J].
2017, 124(9): 1412-1423.

Scott IU, VanVeldhuisen PC, Ip MS, et al. Effect of Bevaci-
zumab vs Aflibercept on visual acuity among patients with
macular edema due to central retinal vein occlusion: the
SCORE2 randomized clinical trial[]]. JAMA, 2017, 317(20):
2072-2087.

Stewart MW. The expanding role of vascular endothelial

Ophthalmology,

growth factor inhibitors in ophthalmology[J]. Mayo Clin Proc,
2012, 87(1): 77-88.

Huang W, Yang AH, Matsumoto D, et al. PD0325901, a
mitogen—activated protein kinase kinase inhibitor, produces
ocular toxicity in a rabbit animal model of retinal vein occlu-
sion[J]. ] Ocul Pharmacol Ther, 2009, 25(6): 519-530.

Li ZY, Fan XX, Wang Y/, et al. Metastatic renal cell carci-
noma: the first report of unilateral fundus hemorrhage induced
by sorafenib [J]. Oncotarget, 2016, 7(23):35181-35187.
Choe CH, McArthur GA, Caro |, et al. Ocular toxicity in
BRAF mutant cutaneous melanoma patients treated with vemu-
rafenib [J]. Am ) Ophthalmol, 2014, 158(4): 831-837.

7s HE:2022-03-23 AR =



