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No. of R&D
FDA Drugs in Orphan Time to Costs in
Drug Approval  Devel- R&D Start Basis of FDA Drug Approval, | Millions,
(Manufacturer) Date opment Date Approval Exclusivity y $°
Eculizumab March 3 January Regular Yes 15.2 817.6
(Alexion 2007 1992 (other)
Pharmaceuticals®)
Pralatrexate (Allos  September 3 December Accelerated Yes 6.8 178.2
Therapeutics) 2009 2002¢ (RR)
Brentuximab August 3 January Accelerated Yes 10.6 899.2
vedotin (Seattle 2011 2001 (RR)
Genetics)
Ruxolitinib (Incyte  November 5 January Regular Yes 7.8 1097.8
Corporation) 2011 2004 (other)
Enzalutamide August 2 August Regular No 7.0 473.3
(Medivation) 2012 2005°¢ (0S)
Vincristine September 4 May Accelerated Yes 6.3 1573
liposome (Talon 2012 2006°¢ (RR)
Therapeutics)
Cabozantinib November 11 January Regular Yes 8.8 1950.8
(Exelixis) 2012 2004 (PFS)
Ponatinib (Ariad December 3 January Accelerated Yes 59 480.1
Pharmaceuticals) 2012 2007 (RR)
|brutinib November 4 April Accelerated Yes 7.6 328.1
(Pharmacyclics) 2013 2006¢ (RR)
Irinotecan October 5 December Regular Yes 5.8 815.8
liposome 2015 2009¢ (0S)
(Merrimack

Pharmaceuticals)

HAEFRIF . JAMA internal medicine, 2017, 177(11): 1569-1575
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ik B3 EFEBWHHEERR FEBE (AHEL) | FEUAMEBREL (AF£ER)
Hansen and Chien 1963 - 1975 Confidential surveys $92 $161
Wiggins 1970 - 1985 All types of new $113 $218
pharmaceutical compounds
DiMasi 1970 - 1982 Confidential surveys $193 $391
DiMasi 1970 - 1982 Confidential surveys $69 - 140 $98 - 229
DiMasi et al 1970 - 1982 Confidential surveys $202 - 238 $388 - 581
Young and Surrusco 1990 - 2000 All drug approvals by the FDA $207 $422
Global Alliance ~2000 Confidential surveys @ $139 - 291
DiMasi et al 1983 - 1994 Confidential surveys $499 $993
DiMasi et al 1983 - 1994 Confidential surveys $312 - 448 $464 - 609
Adams and Brantner 1989 - 2002 Proprietary databases $548 $562 - 2623
DiMasi and Grabowski| 1990 - 2003 Confidential surveys $614 $1, 362
Adams and Brantner 1989 - 2001 Proprietary databases $507 $1,535
Paul et al ~1995 - 2010 Confidential surveys $884 $1, 800
A5 kIR . The cost of drug development: A systematic review
Pa9F Tufts Center ¥ 245031 7 48 K B398
Growth in Capitalized R&D Costs
per Approved New Compound —
2
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& T AR Phase 1 Phase 2 Phase 3 Phase 1-3% #t NDA/BLA Phase 4 Bt
PR $3.10 $14.60 $17.50 $35.20 $2.00 $6.80 $44.00
Bk R $1.80 $8.90 $11.50 $22.20 $2.00 $25.20 $49.30
PARAY 2 R 4% $3.90 $13.90 $19.20 $37.00 $2.00 $14.10 $53.10
R $4.20 $14.20 $22.80 $41.20 $2.00 $11.00 $54.20
% EIAT $6.60 $16.00 $11.90 $34.50 $2.00 $19.80 $56.20
A b $2.40 $15.80 $14.50 $32.70 $2.00 $21.80 $56.40
REER2A $1.40 $12.10 $17.00 $30.50 $2.00 $26.70 $59.10
N $2.20 $7.00 $25.20 $34.40 $2.00 $27.80 $64.10
% S $1.70 $19.60 $15.00 $36.30 $2.00 $27.00 $65.20
AR A $5.30 $13.80 $30.70 $49.80 $2.00 $17.60 $69.40
g $4.50 $11.20 $22.10 $37.80 $2.00 $38.90 $78.60
SR o R B $1.40 $17.00 $52.90 $71.30 $2.00 $32.10 $105.40
ek R % $5.20 $12.20 $23.10 $40.50 $2.00 $72.90 $115.30

;3% k8 . Examination of clinical trial costs and barriers for drug development

VINEEE BV LR 08

> VL E##dER Igeahub 2 4R35 B T 093 KA R b
WY IRAR FUIRA AN 2 4 A58 R A W W BRAR GRS, 1 bE
W25 P AL TR AT 2T R B B

> TRl AR I B R ARTE R 7] 76 7 AU . A e 2R TR

WERARAXRE— AT F A




RE: MAMAKAKIBH 2018 4 09 25 H @ Z%}f"ﬁpm
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F, MEWGERIRIA | 306 1V 3038 438, R A8 3 Al &

I,
e Phase 1 Phase 2 Phase 3 Phase 4
ARSI R A $50,331 $59,934 $39,047 $49,702
Tt Al $11,962 $60,188 $114,118 $137,813
AT B ) $1,094 $1,698 $1,919 $1,636
HAEBIER A $326,437 $406,038 $400,173 $353,602
RABFEFR A $37,050 $161,140 $308,672 $298,923
B LT A $6,145 $15,439 $24,727 $30,568
RN/CRA A B % A $178,237 $441,053 $939,540 $820,775
EA %A $109,681 $381,968 $805,508 $669,464
% RAL R B3t $475,667 $1,476,368 $2,252,208 $1,733,576
PO ERERA $252,163 $804,821 $849,180 $419,758
ABBERR $51,904 $233,729 $395,182 $168,343
AHEZREGEA $193,615 $1,127,005 $1,305,361 $1,835,341
CRAR KA $237,869 $1,347,390 $2,321,628 $3,323,081
MG BERA $198,896 $1,083,186 $1,624,874 $1,549,761
23t % A (in $ Million) $2.13 $7.60 $11.38 $11.39
Site Overhead $528,685 $1,741,811 $2,541,313 $2,575,007
H A% A $1,139,887 $4,003,615 $5,967,193 $5,986,008
I &% 3% A (in $ Million) $3.80 $13.35 $19.89 $19.95

$; 4% kI8 . Examination of clinical trial costs and barriers for drug development
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Current projection of Pharma R&D productivity
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