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Abstract; Dry eye disease causes eye discomfort in patients due to lack of
tears or instability of the tear film and has a prevalence of 30% -50% in
Asia. Conventional therapies suffer from limited efficacy and frequent drug
administration, leading to continued active research and development of new
drugs. This research explores the development process of 12 new dry eye
drugs from 2003 to 2023, and analyzes the key successes and failures of
these drugs in the context of U.S. Food and Drug Administration ( FDA )
guidelines. The study found that the core strategies of successful drugs
included flexible adjustment of phase Il endpoints, strict adherence to one of
the three FDA efficacy targets, and consistency between phase Il and phase
IT trial designs. Failure cases were mostly due to deficiencies in the design of
phase II trials, such as overestimation of the efficacy of the drug due to small
samples and lack of a placebo control, which led to an insufficient sample size
for phase Il trials,and also due to the failure of the drug because of failure of
endpoints to be adjusted in a timely manner. Dry eye drug development should
be based on rigorous phase II clinical trials, prioritize objective endpoint
indicators such as the Schirmer test in phase III studies, and set up an run —in
period to reduce the placebo effect, as well as to meet the FDA§ requirements
on sample size and endpoint indicators, so as to effectively reduce the risk of
research and development and improve the success rate of drug marketing.
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T AR BT 2 B I AR B 43 100 R S N < R AT
o R g 8 W, A 93 UK g, AR 4 il
el TE S AN 259 24 FRAE PubMed | Springer , Embase |
ScienceDirect , Clinical Trials. gov [ 3% Z5 25415 22 Fl HH )5
T3 25 m)E RS Z A 45 2R, i K U EE A R Y 67
T R , 5c ¢ 25 3T I3 3 28 9 1k J A A 20 #
W12 Mgy, Horb,6 Ry e il Bi,3 Fhgy
A R I Tt Ji , 2 b 25 Wy 116 2K WO Ak 2
Wk, 1 Ry i s NDA B3, IEfEH it P . AR
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TG A IR L BE T IR, 1 FIORE B MR 2R 2
SRR 1 R B AR ad/B2
A A A R AR AR e v 22 BT 55 R R 1 b
CD1Ta( = 400K BOBE 25 1 LFA — Loo) K540 50 574t
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JEE A BT [A] R Schirmer ARG 455 . 25 H Wow , WFh ik
FER OTX — 101 Hy 45 22 b 21 35 el 36 1 45 B £
(0.05% OTX - 101 vs. ZRLF = —1.9(2.17) ws.
-1.2(2.17),P =0.006;0.09% OTX - 1011 vs. 2/t
= —1.8(2.27) vs. —-1.2(2.17),P =0.0076) ,{H.
2 AR AL T ARARE o AN IR YT 4L SANDE
WA SEEAMHAH LR EZES. 0.09% OTX - 101
2[ Schirmer I ¥4 /i1 = 10mm {9 &£ ] o 2% & T 25
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LN SRR IR A — 8 SRS EE 15
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Be, L Bow 4l 14552 0.09% OTX - 101 33 HR & 453
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A TR RS, B AS B il 2 3% s PR

B R ), B3 B T 2y A 1 AR W A T R ANt
2
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0.85+2.476,P =0.0100) ; {H1E T HR KE IR VAS BE5p
52 X RS TIC R E 2R . T CyclASol 0. 1% 2H
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Restasis [ HABZE R AP FE . CyclASol 0. 1% 5 CyclA-
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CyclASol 0. 1% X ffj 5 g €0, 1) B 35 0 2 1t T4 gt 71
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BERFHE R E(-4.00s. -3.6,P=0.03);2 %4
FHRPEE 3 (12.2 vs. 13.6,P =0.38) , {HZH [4]
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3.3 Voclosporin

Voclosporin ( VOS ) 1, & — 7t 5 3 i 1% 1 4170 i1 551,
HAE 5 ZARL, H 5> F I = 5L - 1 IBE A A
TAEM,f VOS (SRR R 3 ~4 f5. —Ti/h
BRI &R, 5 R 4R L, VOS FELRF5 T 1R £ B
J5 I Ty i BT 1 25 BREARR 241 Jfd ( goblet cell, GC) %K
J7 i B

1 AT (BEHL  WF 58 & B 1, 100 ] A
Fot 101 FENL Y ECHEZ 0. 2% VOS Y Restasis, 1 K 2
WELE 28 A FEAR GRS 1 dHE
1 min J57, H VAS $PAG MR ARG B 2590 (4 Tif 32 1
WAa 225 8k, VOS 2 £ 3 %58 Restasis ZH1E Schirmer
PRI =10 mm [ H 4 (42.9% vs. 18.4%
P=0.0055) F1o9¢ 6 2 M MG 003 (- 2.2 s
-0.2,P =0.000 3) B RG24 8 EHE

ZE 10 39 AUDREY {5,508 {4 75 14 d %
BRI AWGH 1:1:1: 1 IRyl 32 0.05% VOS
(n=127),0.1% VOS(n=126),0.2% VOS(n =128)
MZRF (no=127) BB 25,1 K 2 K, Ff54k 12
JETO ) gt B R, ] VOS 0.05% . VOS 0.1% F
VOS 0.2% TE45 4 JE I} Schirmer ] {28 458 3 £ 38 fip =
10 mm [P E E 40 L6400 10% 9% 1 1% , i &
R 2 R L 5% o 5 B R A HE, VOS
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Ratio) 43 3124 2. 18 (1. 78 H1 2. 48 , 522 g FI| 41 1) 25 5
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U A T S, L I e 25 SR PR TR YT
o B EFE BRI, 1T HK5 F, Voclosporin 2
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AR LA P76 2 ) AR [0 i 25 2, 3 &2 ik
B X BR 2 Restasis BRUN (18. 4% ) Wl 1 FiiA B
TRUEAFEL 2R TR0 PRI , X BB /R AR | T2 Tt 7 %) R
{2 B IR 45 R AT e HAA T k, FR A
17 , Qo stk 45 SR AR o il LI A A ) K i,
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126 ~ 128 f3i] , eIk T AR oAt B 461 2R 28 245 Wy i ik i 5
I BAZE AL A (> 300 /40 ;i I 4356 v 4 iR 5
AR T B PR FE 2N 4% ~6% AUBEAR T
SR THA 2 PR R 0l s R, ik 8
SRITRAERUE_ AR TR B, R HEA AT A
JEARREIN B F B L 450 HR R 2 25 W) 1 iiF 53 46
H, 2R Voclosporin (1) I HAFEAS 5 2 65 K, Kb A
KB FEL T

WA, 54 IR 5 A4S i B 58 ) A A e B, B
RGP AT e T MRAE B A Ik, o ik 7% vh R AT
Tl 000 25 WL IT 046 b, e 23K A5 FDA i Y O
ST 8R4 R R B Schirmer M 3 2 5 26 14 0 =
10mm 835 L) 25 00 & et R 4L, i % 32 W0 48
bR, 4% SANDE [ OSDI il VAS 343, B 2 4R 4t Y
2 PR 2R 205 4 0 G 1k R B0 % 3 LR bR A9 2l 3 R
N o 3BT B E A 9T 25 1 0 VR R AIL 1 ] RE S
M) S R4 Y 97 AL AE B o
4 HTIREBTAVHARZZEMILER

F 1R 2 I RLELET 8 W A& M Ih B A] RE A3
) (5 1 REAESE A TN B B 25 ) 0 1 e etk
ZEE AR & T i 254 ) 1 T A MR 45 3, LA
Je & FAf R AR5 TSR T 2SR . 8 Al & i
DIEC AT BRI 25, B OC — 01 J& Eumi 25 25 4h
T I IR 4 R R 258 b, B CF101 &
FARZE 2541, Hidy 3 St B 2 i IR

B2 AR SIS N R AL, TR 8 O M)/
I 25 B A AR BR T OTX - 101 SR
IR A6, oAy 7 k2GR4T T 1 9156 0 H#F
SEEE T AR Ay ML, Horh 3 3Rl (4 O AR e
Lifitegrast 1 OC =01 ) IT 1 A fige 3= WL 2F- Ak (H 2 WL 45
PR, KPT - 1217 F00F1 % W48 br &R 4%, 26
52 A IR i - SHR8028 11 1 % Wi 45 b7 . 22
FEWARBRTCRL, Reproxalap 7EHE & T IR % 54 T IF
i 1130 55 = W A0 & W 48 45 2 1%L, Cenegermin
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AR A e T 0, o R



Chin J Clin Pharmacol

2997

Vol. 41 No. 20 October 2025 ( Serial No. 442)

F1 CLHaGREP LT FDA THR 254 [ a0 25
Table 1 Phase [ and phase Il trial results for FDA — approved and investigational dry eye drugs
254 IR UEEES 4 -1 25 i -2 &5 T -3 &5 PSiidneis WL LR
AR AR ZWCFS W tCFS HWLtCFS NA 2 GUR I B Ay s BRI R AT
i — SHR8028 0.05% f10. 1% BT 0. 1% & 0. 1% 3 (L&) FDA 2020 4F §&
BL : 54 22 2K 2 WU B R B & m SRR A 2
il 7 Schirmer 353 FDA 23R )5 , R
FW: VAS . 0SDI T VAS
0.05% F10.1% %0 0.1% %K 0. 1% 21K
R:2w R:2w R:2w
OTX - 101 e 11 1 B Y % WL: Schirmer 3§ JCIH -3 135 (AU W) T 1 i
B 575 4 28 4 0.05% J% ¥, 0.09% =10 mm H4rLL TR 43 B (AL L) 5
il 7 TR 0. 09% 1 k3| FDA 45 5 J5 ) 2
Ry =5mz —
F W : SANDE FW: T
0.05% 2RI,0.09% KN
R.14 -17d R:14 -17d
ES (e =20 H W :1CFS W< ICFS W 1CFS Y -3 200 EWLE W R s R
BL HE BT 50 QID A BID 253 QID i3 QID i3 IKF] FDA #5 5 J5 0 2
Ry =5mz—
TEM FW: VAS T VAS
QID &3 QID JHh
R:2w R:2w R:2w
KPI - 121 ES VRS LS M 1 FWLACES FIGE BT 20 45 AR AT I WL AENESE 2 AR R (1 B s OF K 58 R T
B - 4 e B R 0. 25% i) 0.25% 1CFS 2R, 4508 0.25% J§2) 0. 25% i) Wik F, 1 BALE S 1 FDA 2020 fi f8
S N FEMLRS DA ), 1 RS 5 5 & i A,
WEREEE A2 Wish (EMAEI) s ARBE EMEEh
FDA i & 50 25K
=Wz
W IRFBAGE T : HR AT FW: IR EANE FW: IR ANE
0. 25% J§.3h 0.25% J§3) 0. 25% 2 0.25% {3
R:2w R:2w R:2w R:2w
Lifitegrast FWL:CAE T A gea B T MEYOERYE W T MARIOE K 2 U4 AE AW B
Bl :CD11a 1.0% Fl 5% 1 31,0.1% (AR AL RY AL LR L), 1 (AL
EC=E/ Wil ERS 5.0% ) 5.0% R BCE L) R s ik
FDA 45 5 J5L W 25K 1y
=hlZ—
oA FWL: VR - 0SDI T VAS TR T VAS TR
5.0% K 5.0% L3 5.0% WY
R:2w R:2w R:2w R:2w
0C -01 %W Schirmer 24k %WM: Schirmer=10 mm JGII] -2 I -3 13U ) s
BLE] - 22 PE L BE 0.006 mg HITRCRIESL  HAIL ik F) FDA 5§ 50 =
JIET 32 AT 2% 2 7, 0.03 mg Fl - 0.03 mg F10.06 mg J{2) SRy =Tz —
ad/B2 AW 0.06 mg i)
bl
Jo M JTEU
TR IR
Reprosalap B T MR R4 FWAmE %M Schimmer W BN -3 1 BURID | M CLHE L

B« 2 oz A i 2
BB

Schirmer MR, 4% 5 A& 21
0.25% HI7 AR MAT

0.25% F AR T
EHSH

A S =
10 mm F43 L
0.25% K

W) AT RERR T 5
IBE] FDA 15 5 J5 U 2
Rt 3 Kz —
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#£3 1( Continued tablet 1)

21 I 145 49 -1 2521 i -2 %5 i -3 %5 A RS
FM: TIREIAEIRET  TTFEMW ToEM
1R VAS P45
0.25% A ¥y sk 4T . LR xR
FHE T
X R
Cenegermin M - 1 % W Schirmer I % 0: Schirmer ¥ Al = % M. Schirmer ¥ JCIH -3 2 M) B4 TEDF R T
B T2 B LR A5 fk (FAS 1 PP 10 mm H 43 = 10 mm 54y Ty (HIR 0 41 4 42 1
R T Vigie ) TID i3 I FREE AN 2 100 4]
TID BID 7£ FAS ¥y % TID f 5
W, PP 5 AL
I R W : SANDE
145 -2 F¥i:SANDE TID 21 F W : SANDE
—K 6 KR T R TID 2
TR TR

tCFS: Total corneal fluorescein staining , it f JE2¢ Y62 Ye ;R : Run — in period , S A ; VAS ; Visual analogue scale; SANDE ; Symptom Assessment in Dry Eye, iR
FEIRTEAL ;0SDI: Ocular surface disease index , IR FBEFE %L ;d: Day, K ;w: Week, J&;NA:Not available, JGi% 315

R2 WA RMCHICHE R T IR 254 11 170 4 45 R
Table 2 Phase [ and phase Il trial results for failed and stalled dry eye drugs

2 JIFUELES T - 1 2528 T -2 2528 T -3 2524 P BHR A
Tanfanercept ESURYElL 9 Sl FW: R Y BN PR A e T -3 2IE A WIS WA KIS
BLA: TNF — o 41 0.25% :04,0. 1% K 0.25% KWK & P gy 0.25% USFERT 42
il ) K

FW: IR ATE T 51 FW: IR ATE 5 T TIPS

0.25% RIL,0. 1% RI 0.25% I 0.25% K

TR R:2w R:2w
Voclosporin T %W Schirme 1 = 10 FEIIY -2 T -3 PIECALEM) R, 1 MBSk W
B 55 b 22 R 4 mm P53 Lk T(ALE ) 2 Teilt e
il 0.05% 0.1% 0.2% I

W VAS HIEARISE e U

0.2% GLRGIMLIER:  R:14 -17d

TR
0CU -310 ESURPH L T L2 P A A e 45, T -2 JolH -3 VIBEREI RN MRS RS
Bl i LI

0CU —310 421l
B EIRRGEZ K o F0W: VAS PEAG T 2 1 FE W : SANDE
-2 FiEHSFH) . OCU -310 BL A 2 i OCU -310 4k
VER R R 2R B 2y e i R

B EPH
JABENREE A2 ¥ KR
i)
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