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NDA approval times soared from 22.7 months in 1970 
to over 32 months by 1990

Framing the 
Issues

Source: Reichert, Janice M. “Trends in Development and Approval Times for New Therapeutics in the United 
States,” Nature Reviews: Drug Discovery, Sept. 2003, Vol. 2.
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In response to public pressure, Congress addressed the issue of 
lengthy approval times via  the Prescription Drug User Fee Acts 
in 1992 (renewed in 1997 and 2002)

Framing the 
Issues

• NDA approval times declined substantially from 1992 to 2001

Source: Reichert, Janice M. “Trends in Development and Approval Times for New Therapeutics in the United 
States,” Nature Reviews: Drug Discovery, Sept. 2003, Vol. 2.
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The PDUFA Acts I, II, and III have legislated specific action dates for 
reviewing NDAs within 6 or 10 months

PDUFA

Goal PDUFA I PDUFA II PDUFA III
Complete review of priority original new drug 
and biologic applications and efficacy 
supplements
Complete review of standard original new drug 
and biologic applications and efficacy 
supplements

90% in 12 months

Complete review of manufacturing 
supplements

90% in 6 months

Complete review of resubmitted new drug and 
biologic applications

90% in 6 months

Complete review of resubmitted efficacy 
supplements

No Goal 90% in 6 months 90% of class 1 in 2 months and 90% of class 2 in 6 months *

Discipline review letters for pre-submitted 
“Reviewable Units” of new drug and biologic 
applications

90% in 6 months *

Report of substantive deficiencies (or lack 
thereof)

90% within 14 days of filing date *

Respond to industry requests for meetings No Goal
Meet with industry within set times No Goal
Provide industry with meeting minutes No Goal
Communicate results of review of complete 
industry responses to FDA clinical holds

No Goal

Resolve major disputes appealed by industry
No Goal

Complete review of special protocols No Goal
Electronic application receipt and review No Goal In place by the end of FY 2002 Enhanced by the end of FY 2007

90% within 30 days
90% within 30 days

90% within 30 days

90% within 45 days

No Goal

No Goal

90% within 14 days
90% within 30, 60, or 75 days, depending on type of meeting

90% in 6 months

90% in 10 months

90% in 4 months if prior approval needed, 6 months otherwise

90% of class 1 in 2 months and 90% of class 2 in 6 months

Source:  FDA Website - http://www.fda.gov/oc/pdufa3/2003plan/default.htm#update
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In aggregate from 1993 to 2003, for ALL NDAs, BLAs, 
product fees, and establishment fees, the FDA has 
collected just over $1.2 billion in user fees

PDUFA

Fiscal Year Collections Realized Collection Ceiling
1993  $           35,973,500  $        36,000,000 
1994 $           56,284,277 $        56,284,000 
1995 $           77,498,800 $        79,423,000 
1996 $           84,726,488 $        84,723,000 
1997 $           87,654,312 $        87,528,000 
1998 $         117,849,016 $      117,122,000 
1999 $         125,593,226 $      132,273,000 
2000 $         141,335,631 $      145,434,000 
2001 $         138,779,097 $      149,273,000 
2002 $         142,000,268 $      161,716,000 
2003 $         209,371,005 $      222,900,000 

TOTAL 1,217,065,620$      

• FY 2002 and 2003  budget for entire FDA was $1.55 B and $1.65 B
– PDUFA accounted for 9.2% and 12.7% of budget respectively

• FY 2002 and 2003 budget for drug and biologic agencies totaled $540 M and$ 624 M
– PDUFA accounted for 26.3% and 33.7% of amounts respectively

• PDUFA monies in 2002 and 2003 make up roughly 50% of monies spent on review of 
human drug applications

Sources:  FDA Website - http://www.fda.gov/oc/pdufa/finreport2003/financial-fy2003.html#totalcosts

“Budget in Brief FY 2004” and “Budget in Brief FY 2005” U.S. Department of HHS

“FY 2003 PDUFA Financial Report.”  FDA, March 2004.
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Similar user fees exist within the EMEA 
PDUFA

• Current application free for single strength and one 
pharmaceutical form is €232,000 with an additional €23,200 for 
each additional strength and/or form

• Annual fee of €75,600 is assessed with a five year renewal fee of 
€11,600.

• EMEA goal of 75% funding from industry fees and 25% from 
European Commission

• In comparison …
– UK’s Medicines and Healthcare products Regulatory Agency is funded 

entirely through user fees
– Japan’s regulatory agency, Koseisho, has no user fee program

Sources:  Ines M. Vilas-Boas, C. Patrick Tharp, “The Drug Approval Process in the U.S., Europe, and Japan:  Some 
Marketing and Cost Implications”, J. Managed Care Pharm 3, 1997, 459-465.

http://www.mhra.gov.uk/aboutmhra/aboutmhra.html
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De facto, NME NDA approval times have been 
reduced … but was this truly a result of PDUFA?

PDUFA

• Research Issues:
– Have PDUFA-I (1992) and PDUFA-II (1997) been 

associated with reductions in NDA/BLA review time, 
controlling for confounders?

– What is the effect of PDUFA on safety withdrawal 
rates?

– What would NME approvals have looked like in a 
world without PDUFA? Would the R&D slowdown 
have improved or would it have been exacerbated?
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Research methods for the PDUFA analysis – we …
PDUFA

• Evaluated a sample of 662 New Molecular Entities (NMEs) using 
data provided by the FDA*, 1979 - 2004

• Performed least squares regression analysis on continuous and 
binary dummy variables to quantify factors affecting the reduction 
in NDA review times

• Used the estimated regression equation to determine what 
approval times would have been in the world where PDUFA did 
not exist

• Performed analysis in aggregate and across therapeutic areas
• Used sample with updates for 2004 approvals to perform 

preliminary safety withdrawal analysis

Source:  Ed Hass – FDA, PhRMA – Biologic NMEs
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Specification of the multivariate least squares linear 
regression equation

PDUFA

• Dependent variable is logarithm of NDA/BLA approval time
• Explanatory Variables Include

– Time Trend counter (1 to 23)
• Measured annual progression of time (proxy for improvements in technology, medical 

advances)
– Priority Binary

• Is the NDA review a standard review or a priority review
– PDUFA1 Binary x Time ( 1 to 5 )

• Is time period during PDUFA 1 (Yes, No) x time trend
– PDUFA2 Binary x Time ( 6 to 10)

• Is time period during PDUFA 2 (Yes, No) x time trend
– Orphan Binary

• Is the drug filed for an orphan drug indication (Yes, No)
– Nation Binary

• Is the sponsoring drug developer foreign (Yes, No)
– IND-NDA Time (months)

• Logarithm of the IND to NDA time
– Therapeutic Class

• Thirteen major therapeutic areas and biologics evaluated (“biologics” excluded)
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Least squares regression indicates that PDUFA did 
indeed have a statistically significant effect in 
reducing approval times

PDUFA

Dependent Variable: LNAPPMONTHS (10/01/1979 to 09/30/2002 - ALL NMEs except for Biologic
Method: Least Squares
Date: 06/01/04   Time: 20:56
Sample: 1 662
Included observations: 662

Variable CoefficientStd. Error t-Statistic Prob.  

C 3.5153 0.1556 22.5850 0.0000
LNINDNDAMONTHS -0.0014 0.0314 -0.0436 0.9653
TIMETREND -0.0171 0.0082 -2.0771 0.0382
PRIORITY -0.4902 0.0561 -8.7431 0.0000
ALT_TT_PDUFA1 -0.0807 0.0241 -3.3427 0.0009
ALT_TT_PDUFA2 -0.0367 0.0154 -2.3758 0.0178
IND_MISSING 0.1032 0.1605 0.6428 0.5206
ORPHAN 0.1088 0.0649 1.6755 0.0943
NATION -0.0718 0.0454 -1.5806 0.1145
DRG_CARDIO 0.1199 0.0940 1.2754 0.2026
DRG_ANTIINFECT -0.3061 0.0947 -3.2325 0.0013
DRG_NEOPLASTIC -0.3042 0.1163 -2.6148 0.0091
DRG_CNS 0.1279 0.1021 1.2526 0.2108
DRG_AIDS -0.8118 0.1677 -4.8396 0.0000
DRG_METAB -0.0616 0.0944 -0.6523 0.5144
DRG_GI -0.0877 0.1349 -0.6502 0.5158
DRG_DERM_OP -0.1884 0.1100 -1.7128 0.0872
DRG_INFLAM 0.1015 0.1522 0.6667 0.5052
DRG_RADIO 0.1827 0.1180 1.5487 0.1219
DRG_RESP 0.2885 0.1405 2.0529 0.0405
DRG_OTHER -0.3518 0.1499 -2.3462 0.0193

R-squared 0.392508     Mean dependent var 2.93495
Adjusted R-squared 0.373553     S.D. dependent var 0.724362
S.E. of regression 0.573321     Akaike info criterion 1.756466
Sum squared resid 210.6948     Schwarz criterion 1.899065
Log likelihood -560.3903     F-statistic 20.70788
Durbin-Watson stat 1.896753     Prob(F-statistic) 0

Pre-PDUFA = 2% 
annual decline

PDUFA I = 10% 
annual decline

PDUFA II = 5% 
annual decline
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We used the estimated regression equation to characterize the 
worlds with and without PDUFA , with predicted approval times 
based on explanatory variables evaluated at their sample means

PDUFA

Predicted NME NDA/BLA Approval Times with and without PDUFA I/II
(Regressors Evaluated at Overall Sample Means)
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Based on our regression analysis … a world without 
PDUFA would have shifted the peak of NME 
approvals out at least two years …

PDUFA

NME Approvals in PDUFA and Non-PDUFA Worlds
Calendar Year
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Based on our regression analysis … a world without 
PDUFA would have shifted the peak of NME 
approvals out at least two years …

PDUFA

• The productivity growth “slowdown” would have been less severe 
- a high of 55 in 1998 to 32 in 2002, compared to a high of 62 in
1996 and 26 in 2002.

• The years from 1999 forward are relatively similar in terms of 
NME approvals

• Up through the end of PDUFA I (end of 1997), 33 fewer drugs 
would have been approved cumulatively (15% less)

• Through the end of PDUFA II (end of 2002), 13 fewer drugs 
would have been approved cumulatively (3.3% less)

• Effectively, many patients would not have had access to 
numerous innovative treatments as quickly
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What about safety?  Safety withdrawal rate 
comparisons for pre- and post-PDUFA depend 
critically on three variables

Withdrawals

• Numerator 
– what should be considered a safety withdrawal

• Denominator 
– what sample of drugs should be included
– i.e. biologics, vaccines, NMEs only …

• Time period definition and differential exposure 
– what defines pre-PDUFA vs. post-PDUFA
– approved during time period or submitted during time period

• Note: withdrawals are relatively rare events
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Some may say the FDA is approving drugs too rapidly 
and there are more safety withdrawals post-PDUFA 

Withdrawals

• GAO (2002) study
– only NCEs, not BLAs
– no significant difference 1986-1992 vs. 1993-2000 (p = 0.9615) – calculated by 

current authors

• Internal FDA Analysis*
– Thirteen of 477 (2.7%) of NMEs approved from 1971 to 1993 were withdrawn
– Seven of 303 (2.3% of NMEs approved from 1994 to 2004 were withdrawn
– P-value of 0.9104 (cannot reject null hypothesis of no difference) – calculated by 

current authors

• MIT Analysis (calendar years)
– Nine of 320 (2.81%) of NMEs approved from 1980 to 1992
– Eight of 361 (2.21%) of NMEs approved from 1993 to 2002
– Includes chemical and biologic NMEs
– P-value of 0.8011 (cannot reject null hypothesis of no difference)

* Source: “Center for Drug Evaluation and Research 2003 Report to the Nation:  Improving Public Health through Human Drugs.”
U.S. Department of Health and Human Services, Food and Drug Administration, April 23, 2004.
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In addition to simple comparison of proportions, a Kaplan-Meier 
survival curve illustrates that the pre-PDUFA and PDUFA 
samples almost converge for submitted NMEs

Withdrawals

n = 320 – Jan 1, 1980 to Aug 31, 1992

7 safety withdrawals

n = 368 – Sept 1, 1992 to Dec 31, 2003
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Statistical comparisons of groups by 
log-rank and Wilcoxon tests indicate that 
we cannot reject the null hypothesis that 
the curves are the same  (p-value = 0.39)

Cumulative probability = 2.3%

Cumulative probability = 2.6%
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Kaplan-Meier curve and simple histogram analysis reveal that 
pre-PDUFA drugs with safety issues remained on the market 
much longer than post-PDUFA approved drugs
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However, although drug approval times have 
declined, there has been little change to clinical 
development times for several decades

FDA & 
Industry

Clinical
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We interviewed 50 senior R&D employees within the drug 
development industry at public companies with at least one 
product on the market – Additionally, we interviewed 8 senior 
staff members at the FDA  (all in the first half of 2004, pre-Vioxx)

FDA & 
Industry

Company Type Individuals
Position
by Function Individuals

Position by
Firm Type Individuals

Biotech 1
Biotech 1 R&D Biotech
Biotech 2 Global Head 9 Global Head 8
Biotech 3 Executive VP 11 Executive VP 2
Biotech 3 Vice-President 13 Vice-President 9
Biotech 3 Director 5 Director 3
Biotech 9 R&D Subtotal 38 Biotech Subtotal 22
Biotech SubTotal 22

Regulatory Pharma
CRO 1 Global Head 3 Global Head 4
CRO 2 Executive VP 2 Executive VP 9
CRO 3 Vice-President 5 Vice-President 7
CRO SubTotal 6 Director 2 Director 2

Reg Subtotal 12 Pharma Subtotal 22
Pharmaceutical 1
Pharmaceutical 2 CROs
Pharmaceutical 2 EVP 2
Pharmaceutical 4 VP 2
Pharmaceutical 4 Director 2
Pharmaceutical 4 CRO Subtotal 6
Pharmaceutical 5
Pharma SubTotal 22

GRAND TOTAL 50 Grand Total 50 Grand Total 50

Percent of Total Individuals by Pos ition

Global Head
24%

Executive 
VP

26%

Vice-
President

36%

Dire ctor
14%

Confidential & 

Anonymous
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General Findings FDA & 
IndustryIndustry believes that the FDA is effective at keeping 

unsafe therapeutics from the public  

However, the agency has also delayed a significant number 
of therapeutics that ultimately have had a substantial 
positive impact on the public health
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Industry believes additional communication and interaction with 
the FDA would be very valuable across all phases of 
development

FDA & 
Industry

Communication - 1

In contrast, in four of the five stages the FDA rated the value of additional 
interaction much lower than industry.  FDA and Industry agreed that 
additional communication in Phase II would be very valuable.
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Communication - 2 FDA & 
IndustryQuantitative survey results indicate that Industry is 

willing to put its money where its mouth is

As costly as clinical development is, industry believes that funds spent on 
enhancing the interactions with the FDA would be moneys well spent, 
provided appropriate metrics and objectives were put in place

• Industry interviewees indicated that their company would be willing to pay 
PDUFA type fees (no significant difference between biotech & pharma)

– Phase I 
• 70% 100K to 500K
• 30% 500K to 1M)

– Phase II 
• 10% - Would not pay
• 38% - 100K to 500k,  42% 500K to 1M
• 10% - Greater than 5 M

– Phase III
• ~30% - 1M to 5M
• 40% - 100K to 1 M
• 30% - 0 or Other
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Among recommendations to improve the drug 
development process…

Conclusions 
& Recs

• Institute better metrics and goals for development in 
exchange for PDUFA-like fees

• Increase interactions prior to Phase III, funded by user fees
• Implement and monitor best practices across divisions
• Establish an oversight board with industry, agency, and premier 

scientists/physicians to evaluate a random sample of 
completed/terminated drug projects retrospectively

• Establish a more robust industry/FDA/NIH exchange program
• Create a more structured dispute resolution process
• Create a drug development knowledge database (FDA is the 

“custodian of the knowledge base”)
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Additional Research Quantifying Benefits and Costs of PDUFA

• Tomas J. Philipson, Ernst R. Berndt, Adrian H. 
B. Gottschalk and Matthew W. Strobeck, 
“Assessing the Safety and Efficacy of the FDA: 
The Case of the Prescription Drug User Fee 
Acts”, Cambridge, MA: National Bureau of 
Economic Research, Working Paper 11724, 
October 2005.  Available at 
www.nber.org/papers/w11724.
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