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Analysis on accelerating drug approval process and breakthrough therapies
designation drugs by FDA
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Center of Drug Informatics, Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

Abstract: The Food and Drug Administration (FDA) has been interested in speeding the development and availability of drugs that
treat serious diseases, especially the drugs that are the first available treatment or have advantages over existing treatments. To make
such drugs available as rapidly as possible, FDA has developed three distinct and successful approaches: fast track, priority review, and
accelerated approval. On July 9, 2012, President Obama signed into the law of Food and Drug Administration Safety and Innovation
Act (“FDASIA”). FDASIA made a new way to accelerate the development of drug approval, namely breakthrough therapies
designation drugs specified, which has been recognised by many since the implementation. By the end of March 21, 2014, FDA
received 186 total requests for breakthrough designation, of which 48 requests were granted and 96 requests were denied. These drugs
include small molecules, antibodies, proteins, antisense oligonucleotides, and so on. They can treat a range of illnesses, especially,
cancer, hepatitis C, and cystic fibrosis. Five breakthrough designation drugs recieved full FDA approval. Four accelerating procedures
for important drug approval of FDA and the situation of breakthrough therapies designation drugs are reviewed, in order to give some
reference to improve the way for examination and approval of drugs in our country.
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Table 1 Breakthrough therapies designation drugs assigned by FDA

LY B4 1 SRS IE NRE WFR A ] W& B A (]
ivacaftor/lumacaftor  FEPELTAEALES AL TN IA 1 B 4T 4tk Vertex I 2013-01-06
ibrutinib Bruton %2 BRI H K BBk A ILAE Pharmacyclics/58/E 11 2013-02-12
palbociclib RS CIHO I 4. 6 FLIE T Sy T 2013-04-10
lambrolizumab FEFIESET 531 1 e S0 R, 2R R LONUE R AT 2013-04-24
daclatasvir/asunaprevir/ NSSA/HS3/NS5B % & N RIAT % [ELE Sy (s 1 2013-04-25

BMS-791325
SD-101 FHHE AR T BRI TR EAAMAE Scioderm I 2013-04-29
daratumumab ADP 2L K- E dix=girit 5% 42/Genmab 11 2013-05-01
ABT-450/ABT-267/  NS3/4A FEARH/NS5A/ R AbbVie WMET 2013-05-06
ABT-333 NS5B E A1
sebelipase alfa i i I AR IR S ZFE  Synageva I 2013-05-20
asfotase alfa o 2 T T PR R TR 1 il Alexion I 2013-05-28
serelaxin Faith 22 5K 52 4 S i o s HMET 2013-06-21
drisapersen WUE FRA R 8 A AR FRWUE FRA BT % 25 % J vi/Prosensa 111 2013-06-27
sofosbuvir/ledipasvir ~ NS5B %4 H#/NS5A WAL % Gilead WM 2013-07-25
bimagrumab POE 2 1B 244k [ R RONEEENIIES itk I 2013-08-20
amifampridine phosphate £ & 1 i AR INIC 1455 4E  Catalyst Pharma Ik 2013-08-27
entinostat A2 LA WG S L e Syndax 11 2013-09-11
volasertib AR L 40 P 1 I PIMHE kS 11 2013-09-17
alectinib i) A 1 R 9 Vi ALK BAPEE Nt 2K WA 2013-09-23
MK-5172/MK-8742  NS3/4A EHHNS5A NI BRvb AR Il 2013-10-22
ALXN1101 HER 1 A Btz Alexion 1l 2013-10-24
Idelalisib WL LB 3-3E (PI3K)  f8-hibk 2 40 e A a5 Gilead WMET 2013-11-18
andexanet alfa el R 17 Xa PRI Portola 11 2013-11-25
tafenoquine ) HIERRIT RISk W22 o 11 2013-12-20
dabrafenib BRAF JE[A] AN 2 o i ES 3 1 2014-01-13
eltrombopag M/ NAR AR AR B2 A ARSI RS SRR VEMET 2014-02-03
140 ek /b
bivalent rLP2086 LP2086 & 11 I 58 BR T B W S 11 2014-03-20
Bexsero® Neisseria meningitidis b JEE % BR T4 B 95 Pite i 2014-04-07
Mydicar SERCA2a i Fe M ) T i Celladon 11 2014-04-10
AZD9291 TP T AR/ it e S8 1) e I 2014-04-24

*RWENEVGTT 2945 R 2 1T 2R SR AHHLE LT
*drug already marketed before the breakthrough therapy designation
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Table 2 Approved drugs through FDA’s breakthrough therapy designations
7 i 4 W4 VR4 T i 2 ) HLAEH
Gazyva obinutuzumab  CD20 $iJ5 P vk B0 i 1 o Genentech 2013-11-01
Imbruvica  ibrutinib Bruton F& 2 BRI EEYH i ik 9 Pharmacyclics  2013-11-13
A P A L 20 A P o 2014-02-12
Sovaldi sofosbuvir NS5B 41l RPN Gilead 2013-12-06
Kalydeco  ivacaftor TEALALE AL F R T 4L Vertex 2014-02-21°
Arzerra PR B ik 240 i)5 CD20 A5 PR 40 L 1 it BRI 2014-04-17
Zykadia ceritinib T AR VLI LR A/ i it g 2014-04-29

a-fhTE B HIE bR TR R VR AT R

a-supplemental new drug application (sSNDA) b-supplemental biologics license application (sSBLA)
pp g app pp. 2 pp
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©5 ORI RIE TR PG AR W (AT
PEL ZALE AR A, W et K
oG (1 5 R B S AR R T . X %52
Wy T A B v BT AR AT (1) L0 RGBS, 1T 2 L 1
£ obinutuzumab ) H ARG RIRE Z iR E & HS3 T
UESZ . B NVAZME S ANIX e R, JEx) s S
293 5 M HFRRG A 1 R AT VA
3.2 ibrutinib
SRAE T AR LIS AEAKAE Pharmacyclics £
VETT % 171 08 2454 ibrutinib 42 —Fi 1 ik Bruton %4,
PR VAR5, 2013 4 11 H 13 H, FDA #t4E ibrutinib
M+ O &850k 20— PGy B0 bk BRI R
J7, R T I b0 EER. PE IR
RIS, RIGILAIN T 111 R . MR E s T
H AWG) BUEMARE R 4R (NHL) Frifk
DAL TR R 2 2 o U0 A R0, AR I SR 3 N
65.8%, 17%MIEH KAETEENE, 49%0) 85 KA
oy N o NI A ECh 17.5 A H s

I WA R Y R JE ML 2 A B, (=
5%), FMlige. M. Eerdi. M5, JE57 A%
RIS o 5% 8T H i A A A i
WL PR AbJ7 A5 B A H R R T4
i B EREE] BRI - )L .

2014 42 J 12 H, ibrutinib X375 FDA itk
M T 2 a2 it 2 /b —Fa 7 I8 2k bk e 40 o 1 1
MR RIS E AR IR 8 Wbk E 0 P 2k 1 L 1 55
—AMEERZ Ik BRI IR R . %4t
PR T T T Ib/IT I AR, 2 2% R A Pt
B S BARNZ % (ORR) . 4553 78 ORR K
58.3%, P BE N NN (DOR) K

5.6~24.2 A U,

2013 4£ 3 FF1 4 H, ibrutinib ) #4 FDA FIRK
SR T V674 P R L 0 PR 1 I PR AT L2 AT
FIH AT AL, ibrutinib TR IRTT E AN IR LR
(2013 42 H 12 HATF) 1@k e 40 i 1 1fi 95 (2013
4 H 8 HAJE AR EEkE A miER g 3 15
etk v IT 29SS, Horh A48 [ E RS A IE (WMD
& F NHL.
3.3 sofosbuvir
sofosbuvir & HNTHTE (HCV) NS5B &l
7, Wt MR, HES S HCV A
JAI N0 #5520 . Ll Gilead 2] JF AR |
17, 2013 4E 10 H# FDA $55& A RMMEIETT 254
Gilead A#IEJF A T sofosbuvir Fll NSSA I 71
GS-5885 [ & =K 77 29, HI 167 HCV ki,

Gilead JFE 7 4 W 10 IR KR 56 2 Iy
sofosbuvir [ % 4> P F1 4 %, B FISSION .
POSITRON. FUSION. NEUTRINO, tHZ3F I
i 4 TR R FDA $248 (097 24 B 2122,

FISSION &% : BEAT AR 4529077 11 496 12 P
W20 a (HCV) &R 2 B (GT2) M GT3
Byl 7ok sofosbuvit/Fl A ChHHE 12
JA) B FETIE (Peg-TFND /R ELF M4 Chy
W24 FD. ZWERIAE T EEN A ML R,
sofosbuvir/ A L H KA AL T8 4 BETHE/F
CF ARG, WAL 12 JARFEm 822 M % (SVRI12)
KN 67%. T HCV GT2 i&H:, P4l SVRI2
AN 97% 78%; T HCV GT3 &H:, W4l
SVRI2 H55I4 56%. 63%. # WIIAN K WA
TR 57+ RIS Bolny RHRANSK 5, 6RO KR
MR R IRIT A . BE X sofosbuvir k& F)
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L bR 52 P RAT

POSITRON i%: #%: 1 278 f5l HCV GT2 Hl
GT3 &Y, AT TR BT AN 2 BiAIE
HTFMBITE AEREZ TR L. BE b
WL BC )G AR e AL, Besz A 12 A
sofosbuvit/F| L FH MG (n=207), B2 2R
BT (n=71), &t 12 HGIT G, sofosbuvir/F
FoMIBIT ) SVRI2 2 78%, MHZ 2 AiG
SR Y RIAS] SVRI2. XFF HCV GT2. GT3
&Gy, J597 41 sofosbuvir/F LT AR SVR12 F 435
H93%. 61%. 1ML RFIAH A 0%,

FUSION i%: BEfFE2i0I7 10 195 5] HCV
GT2. GT3 &Y, sofosbuvir/Fl LB MIGIT 414
J7 16 JH 1) SVRI12 ZLLiGyT 12 JA WA BTt 4
Wk 73%- 50%. ¥897 16 Al 12 )5, HCV GT2 J&
YL SVRI2 #5354 94%. 86%: HCV GT3
JERYL BT SVRI2 H 53014 62% 30%.

NEUTRINO 56 %54 .4, s
HMBAIGRIFTT, HULPPL sofosbuvir/2E 4 —BETHL
FAEF MBI HCV AR 2. K584
A 327 BIBEAE AR EZIRYTI HCV GT1 (n=292).
GT4 (n=28). GT5 (n=1). GT6 (n=6) JHEKY:H
o &t 12 AT, B SVRI2 %24 90%,
HCV GT1. GT4. GT5. GT6 &4 & 1) SVR12 F
550 89%. 96%-+ 100%-+ 100%.

3.4 ivacaftor'™

ivacaftor J&MHFEHE Vertex A FHIKR, T 2012
fF 1 H 31 4 FDA itk 17, 7 fh 44 4 Kalydeco,
T 9897 — Pl 3 o 2F 4 4 5 5 5 R
(CFFR) LR G551D R4 5| (1) 77 WY e 1 £ Ak
(CF), iEHT 6% &L FEEMA. [ ivacaftor
ST T AN ) FE N A 2 AR A DR VR YT 25

ivacaftor BEIRERALAEIE TP DRI s AR 1 46 1
BHPESS SR, 2 35430 48 JA . JEA 213 L E SN
(1) 22 LA BRI RIS, LAXT Kalydeco [#)4¢ 4xVE A
ARMEHATII I R — TN R TE 12 2 %
PLE, SN EEFER R 6~11 % . B
gE IR, ivacaftor #lAE(E B NG RELS B W 2%
HEFEIMEE, Ivacaftor & WA B I WAL, |
WPIE L . SRR B KB, TSRSk

ivacaftor H. 251l ivacaftor/lumacaftor (VX-809)
H 2 TI897 CF. VX-809 7F 2013 4£ 1 H—
B FDA TASE R AR TT 25%)

2013 459 H, FDA ZELT ivacaftor [FJ#h 78T
ZiHNE, A TIRIT 6 X UL L BEpE AT 4,
2 20— ANE G551D ®RAE S5, 2014 £ 2 H,
ivacaftor 3815 FDA fit#fE.

2013 4F 10 H, Vertex 2422w vh-%l 1) FDA 2
A ivacaftor FLZJ IR B 25 I, 1697 6 % UL |
MR, %R D —A CFFR
RI17H ¥4 38, 2013 4 12 H, H X RI117H A
SR RRIR B8 55, HAR WA/ R
INIZZTREAE 18 & L LA b 3R AT o Vertex il 24 /A ]
XIS FDA 4 W51 18 20 VAE (1) #7887 245 F i

35 BEEKRER

P ZFRN ofatumumab, 74N Arzerra,
RN T CD20 FogbEpiik, T 2009 4
10 H 26 H3k925E FDA fftbue, 1T ik hris
BT > B BLLIR YT TE 80w [ 2 P e AR B 40 B 1 i
(CLL) , {E2013 49 F], M3kfF FDA SMPERYT
iWteaE. 2014 4E 4 H 17 H, BEEPRAPIH S
AR VT B 3R FDA (e, 55T
BOVCE 2, T IBLERE A FOR e BE
HERILZILIEIT I CLL BB VAT o 1438 NRE L
WESEFE T T4 ) COMPLEMENT 1 (#ITL I R AIF
TR . ZRI SN 447 ZEEAETCIAIT 1K) CLL
B AR N BIE AR R R T IRES T
(n=221) MZETREITY] (n=226) . &iiAI7 )5,
SER GRS R TIREITHILL, BEARRPEA AR T
PR R He s i s R rh A o R AR AR (1301
AMH vs 224 AN o AR RZEAR N A 2
P LAR o WFFTH AR ) B LI RS A DA B
SN RN s> . HESS . SE T gd b
PGP RTEAE  Z h 2 B S N R A
3.6 ceritinib

ceritinib %44 & LDK378, %4 Zykadia, M
VAR A TE R —Fh AR b RS (ALKD PR
PR PRI, 2014 45 4 H 29 H3E1S FDA [HfitdE,
MT ALK BHE R RN 40 fa it (NSCLC)
HEFE B0 MR JE (crizotinib) AN A2 825 (K697 .
2013 4£ 3. 9 F, ceritinib 2 H# FDA % 72tk
BT, LT .

I gy, BRI RO B AR 6P,
LW I 163 i) ALK+ F51 NSCLC &, i1
%2 crizotinib JRIT LALEE X crizotinib A Y2, T
H B R ceritinib 750 mg/d. TSR N



BRI Y Drugs & Clinic

F29% HsH 201455 8 * 453 -

SRR IEAH SRV VT AN R 2 N B3R o A% THR I 1) 45
HLIESE ceritinib J& L ME RN, M2 ceritinib 3k
73 FDA It 2

2014 AF, U AR E] AR OB A% R R A T
(NEIM) K% T ceritinib [Tl ARt B 45 127,
ZRI AN T 114 5] ALK FHPER) NSCLC i i
o A2 ARz ALK IR T, BAKIE
PEFERZ R 32 L% . ALK J057) se Mt Je v
7o ZRK AN Z R (ORR, ALHE5EHE N 25
o NE D) h 58%, Pt (PFS) &
TANH o ZARK 5 LA B N A0 (82%)
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