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Background

The upcoming reauthorization of the Prescription Drug User Fee Act focuses on 
improving the review process for new drug applications at the Food and Drug Ad-
ministration (FDA).

Methods

Using publicly available information from the FDA, the European Medicines Agency 
(EMA), and Health Canada, we compared the time for completion of the first review 
and the total review time for all applications involving novel therapeutic agents ap-
proved by the three regulatory agencies from 2001 through 2010 and determined the 
geographic area in which each novel therapeutic agent was first approved for use.

Results

There were 510 applications for novel therapeutic agents approved from 2001 through 
2010 — 225 by the FDA, 186 by the EMA, and 99 by Health Canada; among the ap-
plications, there were 289 unique agents. The median length of time for completion 
of the first review was 303 days (interquartile range, 185 to 372) for applications 
approved by the FDA, 366 days (interquartile range, 310 to 445) for those approved 
by the EMA, and 352 days (interquartile range, 255 to 420) for those approved by 
Health Canada (P<0.001 for the comparison across the three agencies). The median 
total review time was also shorter at the FDA than at the EMA or Health Canada 
(P = 0.002). Among the 289 unique novel therapeutic agents, 190 were approved in 
both the United States and Europe (either by the EMA or through the mutual rec-
ognition process), of which 121 (63.7%) were first approved in the United States; 
similarly, 154 were approved in both the United States and Canada, of which 132 
(85.7%) were first approved in the United States.

Conclusions

For novel therapeutic agents approved between 2001 and 2010, the FDA reviewed 
applications involving novel therapeutics more quickly, on average, than did the 
EMA or Health Canada, and the vast majority of these new therapeutic agents were 
first approved for use in the United States. (Funded by the Pew Charitable Trusts.)
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The Prescription Drug User Fee Act 
(PDUFA) of 1992 was enacted to augment 
the resources of the Food and Drug Admin-

istration (FDA) that are devoted to reviewing ap-
plications for drugs for humans and to ensuring 
drug efficacy and safety.1 In exchange for meeting 
clear performance standards, the FDA is autho-
rized by PDUFA to collect user fees for each new 
application to support the infrastructure needed 
for review, such as the hiring of additional staff. 
Although PDUFA has contributed to a substantial 
reduction in the review times for drug applica-
tions over the past two decades,2,3 meeting these 
performance standards has also been associated 
with higher rates of drug withdrawals and black-
box warnings.3-5

PDUFA is subject to reauthorization every 
5 years, and previous renewals have identified 
specific areas of emphasis. For example, the 2007 
PDUFA IV renewal focused on drug safety and 
postmarketing surveillance. In anticipation of the 
2012 PDUFA V renewal, the FDA has worked 
with industry to develop a framework of future 
performance goals, including a program to “im-
prove the efficiency and effectiveness” of the re-
view process for new-drug applications involving 
new molecular entities or novel biologic drugs,6,7 
hereafter referred to as “novel therapeutics.” By 
enhancing transparency and communication be-
tween applicants and the FDA, this program is 
designed to increase the number of novel thera-
peutics approved after a single regulatory review 
cycle, reflecting a response to criticism that the 
FDA has focused on safety at the expense of 
timely reviews.8,9

Novel therapeutics are central to any debate 
about PDUFA reauthorization, since these thera-
pies most likely represent advances in care, al-
though there is variation in the degree of innova-
tion among novel therapeutics, ranging from 
first-in-class therapeutics that address unmet 
public health needs to “me too” drugs. However, 
little objective information is currently available 
about the length of time that the FDA takes for 
the review of applications for novel therapeutics, 
particularly as compared with the length of time 
for the review of applications by regulatory 
agencies serving countries with populations 
similar to the population of the United States. 
Previous studies have examined the review pro-
cess for applications submitted during earlier 

PDUFA periods but have not assessed the agen-
cy’s performance under PDUFA IV to inform the 
PDUFA V reauthorization process.10-12 More re-
cently, a study that focused only on novel cancer 
drugs approved between 2003 and 2010 showed 
that the drug-approval process was faster at the 
FDA than at the European Medicines Agency 
(EMA), the primary regulator serving the Euro-
pean Union.13 Another relevant issue is the geo-
graphic area in which new medications are “first 
to market” (i.e., first approved for use). We com-
pared review times for novel therapeutics among 
the FDA, the EMA, and Health Canada, the regu-
lator serving Canada, during the most recent 
PDUFA periods. We also evaluated review times 
across PDUFA periods to explore the potential 
effect of PDUFA IV on review times at the FDA.

Me thods

Data Sources

We obtained information about regulatory deci-
sions made by the FDA, the EMA, and Health 
Canada from publicly accessible databases that 
catalogue approved drugs and regulatory actions. 
All the authors assume full responsibility for the 
accuracy and completeness of the data. For the 
FDA, documents available through Drugs@FDA 
provide information on regulatory actions (e.g., 
approvals of new therapeutic agents, new indica-
tions for current therapeutic agents, and drug 
labeling changes), including the dates for each of 
these actions, for all prescription therapeutic agents 
currently approved in the United States; regula-
tory actions involving unapproved drugs are not 
included.14 The EMA maintains European public 
assessment reports, which summarize scientific 
reviews and list notable regulatory events for all 
prescription drugs currently approved by the EMA, 
as well as for some rejected and withdrawn 
drugs.15 The EMA represents the major, but not 
the only, pathway to drug approval in Europe; in 
certain circumstances, drug makers have the op-
tion of submitting their applications to national 
regulators.16 The Drug Product Database of Health 
Canada lists basic information about all pre-
scription, nonprescription, and veterinary drugs 
approved by Health Canada17; the Summary Basis 
of Decision documents contain information sim-
ilar to that in the EMA European public assess-
ment reports for all novel pharmaceutical agents 
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approved since 2005.18 The databases of all 
three regulatory agencies were downloaded be-
tween July 6 and July 15, 2011.

Study Sample

We identified a sample of applications involving  
novel therapeutics that received regulatory approv-
al from each agency between January 1, 2001, 
and December 31, 2010 (Fig. 1). We excluded ap-
plications involving reformulations of drugs, com-
bination therapies, and nontherapeutic agents, 
such as diagnostic contrast agents, and removed 
duplicate records; we also excluded applications 
in which key regulatory dates were unavailable 
(Table S1 in the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org).

Regulatory Review Time

The first two authors manually abstracted key 
regulatory dates using the documents described 
above14,15,18 and determined the number of regu-
latory review cycles required to approve each ap-
plication. A new cycle was defined as any company-

initiated regulatory review, including the initial 
submission, resubmission of an unapproved or 
withdrawn application, and appeal of a regula-
tory decision. For 5% of the applications, we 
validated the information by means of repeat ab-
straction; agreement rates were very high, with 
only one instance of disagreement.

For all applications, the first-review time was 
defined as the number of days between submis-
sion of the application and completion of the 
first review (the date on which the regulatory 
agency notified the applicant of the decision). 
For the EMA, the completion date for the first 
review was the date the agency issued an initial 
recommendation. We did not use the date of the 
final authorization by the European Commission 
to market the drug, because this is an adminis-
trative action that is taken without regulatory 
review. For Health Canada, the completion date 
for the first review was the date the agency is-
sued a first decision, provided within Summary 
Basis of Decision documents, which marks the 
end of the regulatory review process and pub-

225 Approved by the FDA were
included in the analysis

114,110 Were excluded
99,914 Were regulatory

actions other 
than approvals

13,754 Were not first
approvals of
drug during
study period
(i.e., 2001–2010)

412 Did not involve 
novel drugs

9 Involved contrast
or diagnostic
agents

15 Were duplicates
6 Did not have

regulatory dates
available

114,335 FDA regulatory actions
listed in Drugs@FDA database

186 Approved by the EMA were
 included in the analysis

689 European public assessment
reports listed in EMA database

503 Were excluded
12 Involved regulatory

actions other 
than approvals

331 Were not first
approvals of
drug during
study period
(i.e., 2001–2010)

114 Did not involve 
novel drugs

4 Involved contrast
or diagnostic
agents

39 Were duplicates
3 Did not have

regulatory dates
available

99 Approved by Health Canada
were included in the analysis

25,219 Products listed in Drug
Product Database of Health Canada

25,120 Were excluded
24,479 Were not first

approvals of
drug during
study period
(i.e., 2001–2010)

623 Did not have
regulatory dates
available

17 Were not novel
drugs

1 Was a contrast
agent

Figure 1. Identification of the Sample of Novel Therapeutic Applications for the Current Analysis.

The analysis includes applications approved by the Food and Drug Administration (FDA), the European Medicines 
Agency (EMA), and Health Canada from 2001 through 2010. Health Canada has posted Summary Basis of Decision 
documents, which list the dates needed to calculate review time, only for therapeutics approved since 2005. As a re-
sult, 623 applications were excluded from the analysis because regulatory dates were not available from Summary 
Basis of Decision documents.
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licly announces the decision of the agency. We 
did not use the date recorded in the Drug Prod-
uct Database, which reflects the date on which 
the drug was launched to market.

Since first-review time does not always cap-
ture the full length of the regulatory review in 
the case of applications requiring multiple review 
cycles, we also calculated “total review time” 
— the combined length of all the regulatory 
review cycles required for approval. In the case 
of a drug approved after one review cycle, this 
variable equals the first-review time; in other 
cases, it is the sum of the time required for each 
review cycle.

First to Market

To determine the geographic area in which each 
novel therapeutic was first approved for use, we 
compared the approval dates across the three 
agency jurisdictions (i.e., the United States, Eu-
rope, and Canada) for therapeutics approved by 
multiple regulatory agencies. For this determina-
tion, we examined all regulatory decisions, includ-
ing those that were made outside our study period 
(i.e., before 2001), since some therapeutics ap-
proved by one agency may have been approved by 
another before 2001. The dates of approval by the 
FDA and the EMA were obtained from Drugs@
FDA and EMA European public assessment re-
ports, respectively. For therapeutics approved by 
Health Canada before 2005, only the launch date 
listed in the Drug Product Database was publicly 
available. We imputed approval dates by sub-
tracting the median difference between the 
launch date and the approval date among thera-
peutics approved by Health Canada after 2005 
(for which both launch and approval dates were 
available) from the launch date. In addition, be-
cause the EMA is not the only pathway to drug 
approval in Europe, we searched the Heads of 
Medicines Agencies Mutual Recognition Product 
Index to determine whether drugs approved by 
the FDA or Health Canada, but not the EMA, had 
been approved in Europe through the alternative 
mutual recognition process.19

Other Characteristics of Applications

We categorized applications according to several 
characteristics. First, we determined the PDUFA 
period during which each application was sub-
mitted. Applications submitted before October 1, 
2002, were classified in the PDUFA I–II period, 

applications submitted between October 1, 2002, 
and September 30, 2007, were classified in the 
PDUFA III period, and applications submitted 
after September 30, 2007, were classified in the 
PDUFA IV period. Using information from the 
databases of the regulatory agencies, we catego-
rized applications according to orphan or nonor-
phan status of the drug (in the case of FDA and 
EMA), priority or standard review (in the case of 
the FDA and Health Canada), and designation of 
the drug as a small-molecule or biologic agent. 
Since Health Canada does not classify small-
molecule or biologic agents, we used FDA and 
EMA classifications when possible and manually 
classified all others. We also categorized applica-
tions according to the classification of the drug 
in one of seven therapeutic classes, on the basis 
of the Anatomical Therapeutic Chemical codes of 
the World Health Organization (WHO), which are 
provided for EMA and Health Canada approvals. 
When possible, we used these classifications to 
assign codes to therapeutics reviewed by the FDA. 
Otherwise, we determined Anatomical Therapeu-
tic Chemical codes by accessing information on 
the WHO website or by manual review.20

Statistical Analysis

Using descriptive statistics, we characterized the 
applications submitted to each agency according 
to key characteristics. Next, we calculated medi-
an first-review and total review times for all three 
agencies and compared them using Kruskal–
Wallis tests. We then used Wilcoxon tests to con-
duct pairwise comparisons of review times be-
tween the FDA and the EMA, between the FDA 
and Health Canada, and between the EMA and 
Health Canada. These analyses were then repeat-
ed with stratification according to characteristics 
of the applications (PDUFA period and priority vs. 
standard review) and of the therapeutics (small-
molecule vs. biologic agent, therapeutic class, 
and orphan vs. nonorphan status). We subsequent-
ly repeated these analyses among subsamples of 
novel therapeutics approved by either two of the 
three regulatory agencies or all three agencies. In 
addition, we used Kruskal–Wallis tests to com-
pare first-review times and total review times 
within each agency across PDUFA periods. Finally, 
we characterized the geographic jurisdiction in 
which the therapeutics were first approved. All 
analyses were performed with the use of JMP 
7.0.1 software (SAS Institute), and all statistical 
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tests were two-tailed. A type I error rate of 0.02 
was used for Wilcoxon tests to account for multi-
ple pairwise comparisons.

R esult s

We examined the regulatory review time for 510 
applications for novel therapeutic agents that were 
approved by one or more of the three agencies: 

225 that were approved by the FDA, 186 by the 
EMA, and 99 by Health Canada (Table S2 in the 
Supplementary Appendix); among these applica-
tions, there were 289 unique agents, 72 of which 
were approved by all three regulatory agencies 
(Fig. S1 in the Supplementary Appendix). There 
were no significant differences among the regu-
latory agencies with respect to type of drug re-
viewed, the therapeutic class of the drug reviewed, 

Table 1. Characteristics of Novel Therapeutic Applications for Drugs Approved by the Food and Drug Administration 
(FDA), the European Medicines Agency (EMA), and Health Canada from 2001 through 2010.*

Variable
FDA

(N = 225)
EMA

(N = 186)
Health Canada 

(N = 99)

no. of applications (%)

PDUFA period†

I–II 76 (33.8) 46 (24.7) 6 (6.1)

III 104 (46.2) 97 (52.2) 60 (60.6)

IV 45 (20.0) 43 (23.1) 33 (33.3)

Type of drug

Small molecule 189 (84.0) 142 (76.3) 81 (81.8)

Biologic 36 (16.0) 44 (23.7) 18 (18.2)

Therapeutic class

Cardiovascular, diabetes, or endocrine 29 (12.9) 27 (14.5) 13 (13.1)

Hematologic, oncologic, or immune-modulating 59 (26.2) 68 (36.6) 34 (34.3)

Musculoskeletal or pain-reducing 13 (5.8) 7 (3.8) 4 (4.0)

Psychiatric or central nervous system 24 (10.7) 14 (7.5) 10 (10.1)

Respiratory or gastrointestinal 25 (11.1) 22 (11.8) 9 (9.1)

Antiinfective 31 (13.8) 24 (12.9) 14 (14.1)

Other 44 (19.6) 24 (12.9) 15 (15.2)

Orphan status†‡

Orphan designation 38 (16.9) 52 (28.0) —

Nonorphan designation 187 (83.1) 134 (72.0) —

Review status§

Priority 79 (35.1) — 31 (31.3)

Standard 146 (64.9) — 68 (68.7)

Review cycles†

1 139 (61.8) 179 (96.2) 68 (68.7)

2 82 (36.4) 5 (2.7) 24 (24.2)

≥3 4 (1.8) 2 (1.1) 7 (7.1)

* Information on application approvals by Health Canada is available only for 2005 and later. Applications submitted be-
fore October 1, 2002, were classified in the Prescription Drug User Fee Act (PDUFA) I–II period; applications submitted 
between October 1, 2002, and September 30, 2007, were classified in the PDUFA III period; and applications submitted 
after September 30, 2007, were classified in the PDUFA IV period.

† P≤0.05 for the comparison across the three agencies.
‡ Health Canada does not designate orphan versus nonorphan status.
§ Status with respect to priority or standard review was not analyzed for EMA because the EMA Accelerated Assessment 

procedure, which is similar to priority review at the FDA, was not established until 2007.
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or the use of priority review. However, the EMA 
approved a larger proportion of orphan-desig-
nated therapeutics than did the FDA (28.0% vs. 
16.9%, P = 0.007) (Table 1).

Review Cycles

The majority of the applications for novel thera-
peutics approved by each regulatory agency, in-
cluding virtually all those approved by the EMA, 
involved a single review cycle. A total of 139 
(61.8%) of the novel therapeutics approved by the 
FDA were approved after one cycle, and 86 (38.2%) 
required two or more cycles. The corresponding 
values for the EMA were 179 (96.2%) and 7 (3.8%), 
and those for Health Canada were 68 (68.7%) and 
31 (31.3%) (P<0.001 for the comparison across 
the three agencies).

First-Review Time

The median length of time for the first review 
differed among the three agencies, with reviews 
completed 50 to 60 days more quickly by the FDA 
than by the EMA or Health Canada. The median 
length of time for a first review by the FDA was 
303 days (interquartile range, 185 to 372), as com-
pared with 366 days (interquartile range, 310 to 
445) for the EMA and 352 days (interquartile 
range, 255 to 420) for Health Canada (P<0.001 
for the comparison across the three agencies). 
After stratification according to key characteris-
tics, including the PDUFA period during which 
the application was submitted, the drug type, the 
therapeutic class (except anti-infective agents), 
priority or standard review, and orphan or nonor-
phan status, the median length of time for the 
first review by the FDA was shorter than the me-
dian times for the first review by the EMA and by 
Health Canada, although not all the comparisons 
were significant (Fig. 2, and Table S3 in the Sup-
plementary Appendix).

In addition, in the case of the FDA and the 
EMA, the median length of time for the first 
review was significantly shorter for applications 
approved after one review cycle than for applica-
tions requiring multiple review cycles: 278 days 
(interquartile range, 183 to 307) as compared 
with 320 days (interquartile range, 301 to 456) 
for applications approved by the FDA (P<0.001) 
and 359 days (interquartile range, 304 to 435) as 
compared with 503 days (interquartile range, 
478 to 566) for applications approved by the EMA 
(P = 0.002). However, there was no corresponding 

significant difference with respect to applications 
approved by Health Canada: 351 days (interquar-
tile range, 243 to 424) for applications approved 
after one review cycle as compared with 356 days 
(interquartile range, 297 to 420) for applications 
requiring multiple review cycles (P = 0.82).

Among 72 therapeutics approved by all three 
regulatory agencies, the median length of time 
for the first review was approximately 100 days 
shorter at the FDA than at the other two agencies: 
254 days (interquartile range, 182 to 307) at the 
FDA, as compared with 356 days (interquartile 
range, 302 to 410) at the EMA and 346 days (inter-
quartile range, 228 to 424) at Health Canada 
(P<0.001). This finding was consistent among 
subsamples of therapeutics approved by two of 
three regulatory agencies (Table S4 in the Sup-
plementary Appendix). Finally, the median length 
of time for the first review by the FDA was short-
est for applications submitted during the PDUFA 
III period (P = 0.004), but there was no signifi-
cant difference in the length of time for the first 
review by the EMA or by Health Canada accord-
ing to the PDUFA period in which the application 
was submitted (P = 0.11 for both comparisons).

Total Review Time

Similar to our results for first-review time, the 
median total review time differed among the 
three agencies, with the FDA reviews completed 
44 to 71 days more quickly than those completed 
by the other two agencies (P = 0.002). The median 
total review time at the FDA was 322 days (inter-
quartile range, 218 to 484), as compared with 
366 days (interquartile range, 310 to 447) at the 
EMA and 393 days (interquartile range, 310 to 603) 
at Health Canada. Again, the shorter total review 
time at the FDA as compared with the EMA and 
Health Canada was consistent even after stratifi-
cation according to most characteristics (Fig. 2, 
and Table S3 in the Supplementary Appendix).

Among 72 products approved by all three 
regulatory agencies, the median total review time 
was approximately 90 to 100 days shorter at the 
FDA than at the other two agencies: 268 days 
(interquartile range, 182 to 384) at the FDA, as 
compared with 356 days (interquartile range, 302 
to 419) at the EMA and 366 days (interquartile 
range, 255 to 588) at Health Canada (P<0.001). 
This finding was also consistent among sub-
samples of therapeutics approved by two of three 
regulatory agencies (Table S4 in the Supplemen-
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tary Appendix). Finally, at both the FDA and 
Health Canada, the median total review time 
was shortest for applications submitted during 
the PDUFA III and PDUFA IV periods (P<0.001 
for the comparison among PDUFA periods for 
each agency), but there was no significant differ-
ence in total review times at the EMA according 

to the PDUFA period in which the application 
was submitted (P = 0.10).

First to Market

Among 289 unique novel therapeutic agents, 190 
were approved in both the United States and Eu-
rope (either by the EMA or through the mutual 
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recognition process), 154 in both the United 
States and Canada, and 137 in both Europe and 
Canada (Fig. 3). Among those approved in both 
the United States and Europe, 121 (63.7%) were 
first approved in the United States, with the drugs 
available a median of 96 days (interquartile 
range, −205 to 410) earlier in the United States. 
Similarly, among those approved in the United 
States and Canada, 132 (85.7%) were first ap-
proved in the United States, with the drugs avail-
able a median of 355 days (interquartile range, 
125 to 786) earlier in the United States.

Discussion

Our analysis of novel therapeutics approved be-
tween 2001 and 2010 shows that the FDA has 
provided more rapid reviews of applications in-
volving novel therapeutics than have the EMA 
and Health Canada and that the vast majority of 
the novel therapeutics first received approval for 
use in the United States. Furthermore, both first-
review and total review times at the FDA were 
essentially the same for applications submitted 
during the PDUFA III and PDUFA IV periods. These 
findings contradict recent criticisms of the speed 
of review by the FDA and question whether review 

speed is justified as an emphasis for PDUFA V, 
particularly since the FDA continues to outpace 
its European and Canadian peers.

Our findings were consistent across analyses 
of both first-review and total review times. The 
FDA completed its first review 49 to 63 days, or 
approximately 15%, faster than did the EMA 
and Health Canada and completed its total re-
view 44 to 71 days faster. The FDA total review 
time was faster despite the fact that the EMA 
nearly always approved applications after one 
review cycle. Most important, among a sub-
sample of therapeutics approved by all three 
regulatory agencies, the total length of time for 
FDA review, including the total time for applica-
tions involving multiple review cycles, was ap-
proximately 90 to 100 days shorter than the total 
review time at the EMA and Health Canada. 
Furthermore, our estimates of EMA review time 
are conservative, since we used the date the ini-
tial recommendation was issued, rather than the 
date that marketing of the drug was authorized 
by the European Commission, for the date of 
completion of the review.

Regulatory agencies have dual, and sometimes 
opposing, responsibilities to ensure patient safety 
while providing timely access to promising new 
medicines.21,22 Although some patient advocacy 
groups and some pharmaceutical and biotechnol-
ogy companies consider timely access to new 
medications to be the priority,8,9 it is difficult to 
identify the “right” speed with which to approve 
novel therapeutic applications. Contrasting the 
review time at the FDA against the review time at 
peer regulatory agencies serving similar popula-
tions suggests that the FDA reviews applications 
for novel therapeutics more quickly, but that does 
not imply that further improvements are not at-
tainable. Our study reflects only the speed of 
the regulatory review process and does not at-
tempt to compare the quality of regulatory de-
cisions among the agencies with respect to 
safety or effectiveness. Future analyses should 
compare markers of regulatory safety, such as 
label changes, drug withdrawals, or black-box 
warnings, among the agencies.

There are other limitations of this study. First, 
we examined only applications that were ap-
proved, because information about unapproved 
applications is not publicly available. Because 
more than 80% of applications submitted to the 
FDA are eventually approved,23 the effect of un-
approved applications on review time is likely to 

Figure 2 (facing page). Median First-Review Times 
and Total Review Times for Applications for Novel 
Therapeutics Approved by the FDA, the EMA,  
and Health Canada.

Information on application approvals by Health Canada 
is available only from 2005 on. Status with respect to 
priority or standard review was not analyzed for the EMA 
because the EMA Accelerated Assessment procedure, 
which is similar to priority review at the FDA, was not 
established until 2007. The overall P value is for the 
comparison across the three agencies. P<0.02 for all of 
the following comparisons: overall first-review time be-
tween the FDA and the EMA and between the FDA and 
Health Canada and overall total review time between 
the FDA and Health Canada; total review time during 
PDUFA I–II between the FDA and Health Canada and 
between the EMA and Health Canada; first-review and 
total review times during PDUFA III between the FDA 
and the EMA and between the FDA and Health Canada; 
first-review time during PDUFA IV between the FDA 
and the EMA and between the FDA and Health Canada 
and total review time during PDUFA IV between the 
FDA and Health Canada; and first-review time for small-
molecule drugs between the FDA and the EMA and be-
tween the FDA and Health Canada, total review time 
for small-molecule drugs between the FDA and Health 
Canada, and first-review time for biologic agents be-
tween the FDA and the EMA.
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be minimal. Second, we focused on novel thera-
peutics — namely, new molecular entities and 
original biologic agents — which represent a 
fraction of the medical products that are re-
viewed by regulatory agencies. Future research 
should examine the other review responsibilities 
of the FDA, such as the review of applications 
for reformulated drugs and combination thera-
pies, generic drugs, and medical devices, since 
serious concerns have been raised, in particular, 
about the approval processes for generic drugs 

and medical devices.24-26 Nevertheless, although 
we were unable to assess the novelty of the ap-
proved therapeutics, it is unlikely that differences 
in therapeutic novelty across the three agencies 
accounted for our findings. Analyses were con-
sistent among subsamples of applications ap-
proved by either two of three or all three regula-
tory agencies; within these subsamples, the 
degree of innovation of the therapeutics was 
consistent among the agencies. Finally, we ex-
amined only applications approved between 2001 
and 2010. Estimates of the speed of the review 
process may be biased by the inclusion of ap-
plications approved early in our sample period 
that had been under review for a lengthy period 
of time, as well as by applications approved late 
in our sample period that were under review for 
only a brief period of time.

In conclusion, we found that among novel 
therapeutics approved between 2001 and 2010, 
the FDA reviewed applications more quickly, on 
average, than did the EMA and Health Canada, 
and the vast majority of these novel therapeutics 
were first approved for use in the United States. 
Our findings contradict recent criticisms of the 
speed of review by the FDA and lead to questions 
about whether the speed of the review process is 
justified as an emphasis for PDUFA V, particu-
larly since the FDA continues to outpace its Eu-
ropean and Canadian peers.
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