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ill patients…are generally willing to 
accept greater risks,” but the regula-
tions did not describe any heightened 
threshold of benefit needed to justify 
those greater risks beyond what was 
needed for ordinary approval.4 

More recent expedited develop-
ment programs have acknowledged 
the importance of efficacy while 
simultaneously establishing flexible 
criteria that do not require drugs to 
be more effective than under the tra-
ditional de minimis standard, thereby 
contributing to a growing chasm 
between public perception of what 
FDA approval means and the degree of 

is available and that more limited 
evidence can sometimes adequately 
satisfy statutory standards. 

Regardless of the amount of evi-
dence that should be required for 
approval, the debate over evidence 
has often distracted attention from 
the more fundamental issue of effi-
cacy. Evidence standards relate to 
certainty, rather than magnitude, of 
benefit. Even under the heightenend 
1962 evidence requirements, there 
was never any minimum quantum of 
efficacy that drugs had to possess to 
receive FDA approval (other than non-
zero),2 and reviews consistently find 
that most (69%-98%) new drugs fail 
to provide large benefits over existing 
therapies (Table 1). 

As the new expedited programs for 
high-priority medicines were imple-
mented, the extent to which such 
drugs benefitted patients continued 
to receive little serious attention. 
For example, the House Report to 
the 1983 Orphan Drug Act rational-
ized the use of smaller clinical trial 
sizes by observing that “dramatically 
effective” drugs “do not need large 
patient populations to demonstrate 
the point,”3 but dramatic effect size 
was not included as an Orphan Drug 
Act requirement. The FDA’s fast-track 
regulations, promulgated in 1988 
amid the worsening AIDS epidemic, 
explained that the more limited evi-
dence required under this program 
was appropriate because “desperately 
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DARROW’S VIEWPOINT

Safety testing of new drugs has been 
required since the 1938 Federal Food, 
Drug, and Cosmetic Act, but applica-
tions were automatically approved 
under that law unless the US Food 
and Drug Administration (FDA) acted 
to prevent marketing within 60 days. 
In 1962, the Kefauver-Harris Drug 
Amendments raised the bar by pro-
hibiting marketing until affirmative 
FDA approval based on “adequate 
test," showing safety, and “adequate 
and well-controlled investigations,” 
providing “substantial evidence” of 
efficacy. The heightened requirements 
were intended to screen useless or 
harmful remedies from the market, 
but they also increased development 
costs and lengthened the time before 
drugs were available to patients. 

Over the next 6 decades, these 
increased requirements met resis-
tance, causing the pendulum to 
swing back, with Congress and the 
FDA establishing a growing array 
of programs that reduced evidence 
requirements and were intended to 
lower development costs and expedite 
availability. Some suggest that these 
more flexible requirements reflect 
regulatory capture, pointing to indus-
try funding of the FDA, which has 
grown dramatically since its inception 
in 1992 and now provides a majority of 
FDA drug review budgets.1 Supporters 
of expedited programs counter that 
patients with serious illnesses can-
not wait until higher quality evidence 
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efficacy that the law actually requires. For example, accel-
erated approval (which relies on surrogate endpoints that 
are reasonably likely to predict clinical outcomes) requires 
“meaningful therapeutic benefit…over existing treatments,” 
but the 1992 regulations did not define “meaningful.” 

Eteplirsen (Exondis 51) was approved under this program 
in 2016 for the treatment of Duchenne muscular dystrophy 
over the objections of the FDA review team that there was 
“no clear evidence of efficacy.”5 More generally, the FDA 
has acknowledged that surrogate endpoints, which are the 
touchstone of the accelerated approval program, “may not 
in fact be causally related” to clinical endpoints and that, 
even if causally related, “the drug may have a smaller than 
expected benefit,” since even perfect correlation does not 
imply any particular magnitude of benefit.6 

Similarly, the 2012 breakthrough therapy program 
included the criterion of “substantial improvement over 
existing therapies,” but this criterion could be met even if a 
new drug was no more effective than available alternatives 
(eg, if it offered a safety advantage).7 Among 58 oncology 
drugs approved from 2012 to 2017, there was no statistically 
significant difference in median solid tumor response rates 
between drugs designated as breakthrough and nonbreak-
through.8 Among the 16 breakthrough-designated oncology 
treatments approved from 2014 to 2016, a median of 57% of 
patients experienced no benefit per prespecified criteria, 
and for 13 (81%) of these drugs, 8.5% of patients or fewer 
experienced complete responses.9 Pimavanserin (Nuplazid), 
a drug used to treat Parkinson disease psychosis, was 
designated as a breakthrough therapy and approved despite 

failing to show efficacy in 2 double-blind, placebo-con-
trolled trials.8 Approval then occurred following a third trial 
that shifted the assessment to a purpose-built scale, which 
showed a 3-point benefit out of 45 possible points. 

Expedited programs have been applied to the approval 
of a few highly effective drugs, such as imatinib (Gleevec, 
2001) for cancer (Orphan Drug Act, fast-track, accelerated 
approval), and sofosbuvir (Sovaldi, 2013) for hepatitis C virus 
(fast-track, breakthrough therapy). But the fact that the 
literature continues to reference examples of transforma-
tive medicines approved 8 or 20 years ago (of approximately 
654 new molecular entities approved from 2001 to 2020) 
suggests the rarity of true breakthroughs, consistent with 
published assessments (Table 1). 

Even when drugs provide large benefits, perceptions 
of efficacy can generously outpace the evidence. An 83% 
remission rate was widely reported for tisagenlecleucel 
(Kymriah), a CAR-T therapy approved in 2017 for leukemia 
(Orphan Drug Act, breakthrough therapy), but this figure 
was based on assessments within 3 months after treat-
ment and did not include subjects who later relapsed or 
died during a median follow-up of just 4.8 months. Far 
fewer (46%) were in remission and not censored by the 
study’s end.10 Voretigene neparvovec-xioi (Luxturna), a gene 
therapy that was approved in 2017 to treat a rare inherited 
blindness (Orphan Drug Act, breakthrough therapy), was 
widely reported to be curative even though the evidence 
did not support this claim.11 Nusinersen (Spinraza), a costly 
treatment for a rare muscle-wasting disease (Orphan Drug 
Act, fast-track), was hailed as “dramatically effective” even 

Published Author Drugs Years Region Findings

1991 Kaitin et al18 218 1978-1989 United States 15% rated “1A” (important therapeutic gain) by FDA

2002 Prescrire19 2,100 1987-2001 France 3% “bravo” (0.3%) or “real advance” (2.8%)

2005 Morgan et al20 1,147 1990-2003 Canada 6% offered “substantial improvement” or were the first effective drug

2006 Motola et al21 176 1995-2004 Europe 31% offered “major benefit”

2010 van Luijn et al22 122 1995-2005 Europe 10% had evidence of statistically significant superiority

2012 Prescrire23 994 2002-2011 France 2% “bravo” (0.2%) or “real advance” (1.5%)

2018 Lexchin24 509 1995-2016 Canada 11% were therapeutically innovative

2019 Wieseler et al25 216 2011-2017 Germany 26% offered “major” (0.5%) or “considerable” (25.5%) added benefit

2019 Rodwin26 680a 2009-2016 France 5% offered “major” (1.6%) or “important” (3.9%) improvement

2021 DiStefano et al27 122 2018b United States 15%-27% offered more than low added therapeutic benefit
aEstimate based on disclosed average of 85.7 drugs per year.
bDiStefano et al identified 122 "ultra-expensive" drugs based on Medicare Part D spending in 2018.
FDA = US Food and Drug Administration.

TABLE 1 Published Reports Evaluating Incremental Benefit of New Drugs
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although earlier efforts to address 
SARS-CoV-1 and Ebola meant that 
research on products such as remde-
sivir (Veklury) were already underway 
when a new need suddenly arose. 

Historically, however, few nonin-
fectious disease categories have been 
as amenable to preventive, curative, 
or near-curative treatment as newly 
emerging infectious diseases, making 
the case for expedited approval less 
compelling in other therapeutic areas. 
For most drugs, policymakers should 
reevaluate whether the pendulum has 
swung too far, leading to more rapid 
approval of costly medicines that some 
believe are more prone to adverse 
events17 and that—most importantly—
past experience suggests are unlikely 
to substantially improve or extend 
patients’ lives. 
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