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Regulators use expedited approval pathways to speed market approval and patient
access to promising new drugs. However, there is uncertainty about whether these
pathways are successful in approving drugs with significant therapeutic advantages.
This systematic review aims to examine the safety, effectiveness and cost-
effectiveness of drugs approved via expedited pathways. Searches were conducted in
Medline, Embase and Scopus up to July 2024. Cross-sectional and cohort studies
assessing effectiveness, safety and cost-effectiveness of drugs approved via expe-
dited pathways in any jurisdiction were included. Risk of bias was assessed using
Joanna Briggs Institute checklists. Where possible, results were meta-analysed; other-
wise, narrative synthesis was used. The protocol for this review was registered with
PROSPERO: CRD42023444180. Forty-one studies met the inclusion criteria:
36 investigated conditional approval pathways, 16 priority review (14 assessed both
pathways) and 3 other pathways. Nineteen studies assessed drug effectiveness,
12 safety and 9 cost-effectiveness. Conditionally approved drugs were no more likely
to be of high added clinical value (odds ratio [OR] 1.02; 95% confidence interval
[CI] [0.57, 1.82]) but had more post-approval safety concerns (risk ratio [RR] 1.89;
95% Cl [1.30, 2.76]) than standard approval drugs; more priority review drugs were of
high added clinical value (OR 5.39; 95% CI [3.44, 8.44]) and had more post-approval
safety concerns (RR 1.50; 95% CI [1.06, 2.12]). Cost-effectiveness outcomes varied.
Study limitations include title and abstract screening conducted by single reviewer,
English language only and the lack of published research in low- and middle-income
settings. Although these pathways may have successfully sped up the regulatory pro-

cess, their success in approving drugs that are therapeutic advances is less clear.
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1 | BACKGROUND

The process of getting a new drug to market can be lengthy.
Between clinical trials and the regulatory process it takes on average
between 8 and 8.5 years. This process is vital to ensure that available
drugs meet expected standards of safety and efficacy. There is a ten-
sion however between this caution and a need to get promising new
drugs to patients who may benefit. In the 1980s, the emerging AIDS
epidemic added extra pressure to medicines regulators, especially the
US Food and Drug Administration (FDA), to expedite the approval of
new drugs.? In response to this situation, the Accelerated Approval
pathway was introduced in 1992 to expedite the availability of poten-
tially life-saving drugs onto the market. This pathway allowed for sur-
rogate outcomes to be used for evidence in pre-market clinical trials
rather than clinical outcomes, but required the medicine's sponsor to
conduct post-approval confirmatory trials.

Other jurisdictions have since followed suit with their own
expedited approval pathways, and their scope has increased.**° There
have been four main approaches to expedited approvals, impacting dif-

ferent stages of the drug development and regulatory process:

1. Priority review: impacts the process from when the application
for a new drug or indication is submitted to the regulator,
shortening the time from submission to outcome (FDA® Health
Canada [HC]® Australian Therapeutic Goods Administration
[TGA],”—priority review; European Medicines Agency [EMA]—
accelerated assessment?).

2. Conditional approval: as with the FDA's Accelerated Approval, the
evidence submitted for approval may be based on surrogate
(rather than clinical) outcomes but may also use Phase Il clinical tri-
als, interim analyses of phase Il clinical trials or non-randomized
trials. Continued registration may be contingent on fulfilment of
post-approval requirements (EMA—conditional marketing authori-
zation®; FDA—accelerated approval®; HC—notice of compliance
with conditions [NOC/c]* TGA—provisional approval’).

3. Other pathways: these may include early engagement between
the sponsor and regulator, through the regulator helping with trial
design and rolling review of evidence (EMA—PRIME; FDA—
breakthrough designation® and fast track®).

4. Approval based on limited evidence: unlike conditional approval,
there may not be an expectation of post-approval confirmatory
evidence® or the approval may be limited and linked to a public
health  crisis'®

emergency use authorisation©).

(EMA—exceptional  circumstances®; FDA—

Some regulators also allow sponsors to submit through multiple
pathways, so a drug may be granted a designation that increases inter-
action with the regulator through the clinical trial process, then condi-
tional approval based on a surrogate outcome, and priority review,
shortening the review time.!!

Although the mechanism by which the approval process is expe-

dited varies between pathways, the criteria for a drug to be included

in them are similar both across the different pathways and between
regulators. A drug must (1) be intended to treat a serious condition for
which (2) there is a current gap in therapy. (3) The medicine must be
expected to be a significant advance over current options, and (4) for
pathways that do not require full evidence at time of approval, the
sponsor may be required to conduct confirmatory post-market
studies.*””

There are multiple scenarios where this type of regulatory mecha-

nism might be beneficial including

e drugs for terminal illnesses or diseases that have a significant effect
on the quality of life where there are no alternatives;

e drugs for orphan illnesses where it can be difficult to conduct a
sufficiently powered randomized controlled trial;

o diseases with well-established surrogate markers;

e epidemics requiring rapid response.

The use of expedited pathways in drug approvals has increased in
the more than 30 years since the FDA first introduced their Acceler-
ated Approval pathway. Although there have been successes, includ-
ing expediting access to life-saving HIV drugs, there have also been
criticisms of this process approving subpar or controversial drugs and
drug sponsors being slow to provide the post-approval efficacy
and safety evidence where this was required.*?~14

This systematic review aimed to identify and synthesize literature
which has evaluated expedited approval policies, specifically examin-
ing the added value of drugs, which have used these mechanisms.

We focused on three main components to look at when evaluat-

ing the value of these drugs:

1. Do the drugs work? (effectiveness);
2. Are the drugs safe? (safety);

3. Are funders willing to pay for them? (cost-effectiveness).

Cost-effectiveness evaluations include health technology assess-
ments (HTAs), that is, evaluation of effectiveness and safety in terms
of net benefits to patient health, as compared with treatment alterna-
tives. It also acts as a surrogate for patient access. Although a drug
may be available on the private market, new drugs can be prohibi-
tively expensive, meaning that widespread access and use can only
happen after addition to a medicines formulary (either through private

insurers or public coverage).*>¢

2 | METHODS

2.1 | Protocol and registration

We used the Preferred Reporting Items for Systematic Review and
Meta-Analyses (PRISMA) guidelines for the design and conduct of this
systematic review. The protocol has been registered with Prospero
(CRD42023444180).17
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2.2 | Eligibility criteria

Studies were included if they evaluated the effectiveness, safety or
cost-effectiveness of new drugs approved via an expedited approval
pathway. We included cross-sectional or cohort studies, or economic
evaluations with primary data analyses published in English. We
excluded commentaries, editorials, qualitative studies and case
reports. For conference abstracts, the corresponding author was con-
tacted to inquire if a full report was available; otherwise, the abstract
was excluded.

To be included, studies needed to evaluate any drugs approved
after an expedited approval pathway was established in any country
or jurisdiction. We included approval of new chemical/biological enti-
ties (NCE/NBE) and new indications for drugs which had already been
approved. Approvals of generics or biosimilars were excluded.

We included any expedited approval process. We considered
studies that compared one of these pathways to standard approval,
approval by other regulators and other comparisons (e.g., alternative
expedited approval pathways for the same regulator).

We included three main outcomes:

e Effectiveness: included evaluations of added clinical value,
improvements in clinically important outcomes and inclusion in
clinical guidelines for first- or second-line use;

e Safety: included both harmful effects of drugs (rates of adverse
events, serious adverse events and deaths) and regulatory
responses to safety concerns (safety warnings, black box warning
and updates to the product label/product information/prescribing
information);

o Cost-effectiveness: focused on HTA decisions or recommenda-
tions and formulary decisions.

Drug withdrawals were initially included in both effectiveness (for
lack of effect) and safety (for safety concerns) but were combined in
the analysis as a secondary outcome due to the reasons for with-

drawal often being vague or being listed as for ‘commercial reasons’.

2.3 | Search strategy

A systematic search was undertaken in Medline, Embase and Scopus
from January 1992 to May 2023. This search was updated in July 2024
to identify any new literature. The search strategies were developed
with a specialist librarian using a combination of medical subject head-
ings (MeSH) terms and keywords for each database (Table S1). We also

searched grey literature and reference lists of the included articles.

24 | Study screening
References were imported into Covidence® and de-duplicated. One
reviewer (A. H.) screened title and abstracts for potential inclusion.

Full-text of potential articles were retrieved and reviewed by three
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reviewers working in pairs (A. H., E. M. and B. M.). Authors met to
clarify any discrepancies with a third reviewer acting as adjudicator if

consensus could not be reached.

2.5 | Data extraction

A data extraction form was developed and piloted prior to data
extraction. Three independent reviewers working in pairs (A.H.,
E.M. and Z.W.) conducted the data extraction in Covidence.*® Any dif-
ferences in data extraction were resolved by consensus. If consensus

could not be reached, a third reviewer adjudicated.

2.6 | Risk of bias appraisal

We used the Joanna Briggs Institute (JBI) critical appraisal checklists
for analytical cross-sectional studies and cohort studies to assess risk
of bias across 8 (cross-sectional) and 11 (cohort) items.?” Each item

¢ 5

was graded a ‘yes’, ‘no’, ‘unclear’ or ‘not applicable’. For some
included cohort studies, the outcomes of interest for this review were
analysed in a cross-sectional manner; we have evaluated these as
cross-sectional studies.

Three independent reviewers working in pairs (A. H., E. M. and
Z. W.) conducted the appraisal, with differences resolved through
consensus. The checklist items were then grouped into the following
domains: (1) inclusion criteria, (2) measurement of exposure, (3) man-
agement of confounders, (4) sequence of events (cohort), (5) measure-
ment of outcomes, (6) duration and completeness of follow-up
(cohort) and (7) statistical analysis. A full description of our adaptation
of the JBI checklists and mapping of checklist items to these domains
can be found in Tables S2-S4. A summary outcome of the appraisal
was calculated based on how many domains contained a ‘no’ or
‘unclear’ item. If there were no quality concerns in any domain, this
was considered low risk of bias; 1-2 domains with a ‘no’ or ‘unclear’
item were considered to be of some concern and 3+ were high risk of
bias. Findings from the assessment were reported using robvis.?°

2.7 | Data analysis
A descriptive analysis of the included studies was conducted with a
subsequent synthesis of results where possible. Missing effect
estimates were calculated where possible as relative risks with
z-statistic for dichotomous outcomes, or t-tests for difference in
means, and have been included in the presented results. Where stud-
ies reported both bivariate and multivariate analyses, the adjusted
effect estimate was used. For studies with overlapping populations
and outcomes, both have been reported in tables, but only the more
comprehensive result has been included for synthesis of results.
Meta-analysis was undertaken if studies evaluating the same
interventions included similar enough outcomes for the result to be

meaningful. RevMan was used to calculate the pooled effect estimate
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and 95% confidence interval (Cl) using the Mantel-Haenszel or
inverse variance (for outcomes where studies had used a multivariate
model) fixed-effects models.?! Fixed effects modelling was used as
there is limited heterogeneity in the included regulatory interventions.
For studies with multiple intervention groups and a shared compara-
tor, the comparator was proportionally split between interventions for
meta-analysis to prevent double counting of drugs. The EMA's excep-
tional circumstances pathway was included in the conditional approval
subgroup for meta-analysis as the policies have similar pre-approval
evidentiary requirements and studies evaluated both policies
together. Where quantitative synthesis could not be conducted, nar-
rative synthesis was used.

2.8 | Changes to planned protocol

The following changes were made to the original protocol:
e Comparator eligibility criteria: addition of other comparisons (other

regulators, comparisons between expedited approval pathways

and comparisons by other drug characteristics).

Outcomes: drug withdrawals were initially planned to be analysed

as a part of the safety and effectiveness outcomes, but as many

reported drug withdrawals did not describe the reason for the
withdrawal, withdrawal was reported as a separate outcome.
o Data analysis: the original protocol had minimal details on how the

meta-analysis would be performed.

3 | RESULTS

3.1 | Results of the search
An initial 12 966 records were identified through database searching
plus an additional 1862 when the search was rerun and 5 via citation
searching (Figure 1). After deduplication, 8584 records were available
for title and abstract screening, 8438 of which were excluded. Seven
of these were conference abstracts; after contacting authors, two
were matched with a full-text article that was already included in the
full-text screening, two replied that the research had not been pub-
lished and three did not reply.

Of the 146 full-text articles that were assessed for eligibility,
45 met the inclusion criteria. These 45 articles reported on 41 studies,
as 3 studies on the same drugs, regulator and intervention were
reported over multiple articles. One article was used as the primary

publication, though data were collected from all publications.

Reports assessed for eligibility
(n = 146)

Records identified from:
_5 Databases (n = 14,828):
§ Medline (n = 3,120) Records removed before screening:
& Embase (n = 5,572) Duplicate records (n = 6,249)
é Scopus (n = 6,136)
= Citation searching (n = 5)
Records screened Records excluded
(n =8,584) (n =8,438)
A
- Reports sought for retrieval
£ (n = 146)
s
Q
@
E
\ Reports excluded:

Ineligible outcomes (n = 60)
Ineligible study design (n = 32)

Ineligible intervention (n = 9)

Studies included in review
(n=41)

Reports of included studies
(n = 45)

Included

FIGURE 1 Preferred reporting items
for systematic reviews and meta-analyses
(PRISMA) diagram showing study
selection.??
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(Continued)

TABLE 1

Summary risk of bias

Outcomes

assessment (ratings:

Jurisdiction
(s); study

design

low, some concerns,

high)

Approval
dates

Withdrawals

Effectiveness Safety Cost-effectiveness

Intervention

Population

Study

Some concerns

2013-2023 Conditional approval

Cancer drug-indications

USA; cohort

Liu 2024%

(new drugs vs new

indications for existing

drugs)
2006-2016 Conditional approval

BRITISH
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Low

EU; cross- Drugs

sectional

Vreman

(controlled vs non-
controlled trial

evidence)

20198

Comparator—approval date

High

Conditional approval

1992-2021

USA; cohort Drug-indications

Beakes-
Read

2022*

Abbreviations: EMA, European Medicines Agency; EU, European Union; FDA, US Food and Drug Administration; HC, Health Canada.

?For studies in the United States, the comparator is non-inclusion in the intervention pathway.

3.2 | Study characteristics

23-46

Of the included studies, 24 were cohort studies and 17 were

cross-sectional.1»#”=%¢ There were 18 studies on drugs approved in
the United States2330-33353640414546,52535759.6063.6566 10 in

24,26,28,34,37,42,44,54-56,58,64 5 in Canada27,29,43,47749

Europe, and 1 in

Australia.>® Six studies compared approvals in the United States and

11.2589,51,61.62 gne of which also included Switzerland,®*

Europe,
and one study compared the United States and Canada (Table 1).38
Conditional approval was evaluated in most studies, either on its

23,28,29,34,36,38,39,41,42,46,49,58,61,62

own or in combination with priority

27,30,43,48,50,57 24-26,37,44,54-56,64

review, exceptional circumstances, or

all FDA approval pathways.1131:833540455266 prigrity review was

included on its own in three studies,3%47°1

and breakthrough designa-
tion in three.>3°9° The FDA allows sponsors to use multiple path-
ways for a single drug approval and five studies investigated if the
number of approval pathways used was related to effectiveness or
safety outcomes.31:33:35:52:66

Effectiveness was the most common outcome assessed, in
19 studies.1123:27:33:4042:47-53,59-66 gafety was assessed in 12 stud-

ie523727,30733,35,36,53 and cost-effectiveness in 9.28,29,37,39,43,54758,60

3.3 | Risk of bias appraisal

The 41 studies were critically appraised using the JBI checklists for

cross-sectional and cohort studies (Table 1, Figures S1, $2).17 Twenty-

three studies were considered to be low risk of bias,!126:30-34.36,38-

40,42,47-51,53,58,59.61.63-66 17 had some concerns23-2527-29.3537.43-
46:52,54-57.60.62 3nd 1 high risk of bias.*?

The most frequent concern was confounding, with 10 studies not
managing this risk,2427:3537:41445257.60.62 though we note that
approval pathway was not always the main intervention of interest
for included studies, with some treating it as an explanatory factor or
subgroup instead. Seven cohort studies also potentially did not
have enough follow-up time to allow the outcome of interest to
occur.23242941:434446 Eor example, two of these studies reported on
time from FDA approval to drug withdrawal.*1#¢ Both reported that
drugs were being withdrawn more quickly in recent years, however
the follow-up time for the end of the cohort was not sufficient to
actually determine if this was the case. Additionally, 14 studies

included disclosures of funding from the
11,25,30,31,41,42,45,46,51-53,57,59,60

pharmaceutical
industry, either for the research itself

or for one of the authors.

3.4 | Effectiveness

3.4.1 | Added clinical value
Ten studies evaluated whether drugs approved via expedited
approval pathways represented added clinical value (Tables 2 and

§5) 11,27,4247-51,59,61,6264 They ysed a variety of sources in the
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(Continued)

TABLE 2

Direction of

effect

Participants

(N)

Regulator(s) and
inclusion dates

Outcome measured

p value

Comparator® Effect estimate

Intervention

Drug type

Study

Palen

Other—fast track

2

Incremental QALY® gains
compared with active

treatment

Favours
intervention

Mann-Whitney U p <.001

Median 0.031 (IQR

0.242)

Median 0.254 (IQR

FDA 1999-2012 135 New drug-
0.559)

Chambers
2017

indications

Abbreviations: Cl, confidence interval; FDA, US Food and Drug Administration; IQR, interquartile range; RR, risk ratio; SD, standard deviation.
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2Unless otherwise noted, the comparison group was non-inclusion in the intervention pathway for the FDA or regular approval for other regulators;

bG-BA

HOOIMEYER ET AL.

Agenzia Italiana del Farmaco (Italian Medicines

Institut fir Qualitit und Wirtschaftlichkeit im Gesundheitswesen (Independent

Institute for Clinical and Economic Review; ESMO-MCBS = European Society for Medical Oncology Magnitude of Clinical Benefit Scale;

Gemeinsamer Bundesausschuss (Federal Joint Committee, Germany); HAS = Haute Autorité de Santé (National Authority for Health, France); AIFA

Human drugs advisory panel (Canada); PMPRB = patented medicine prices review board (Canada); IQWiG

institute for Quality and Efficiency in Health Care, Germany); ICER

Agency); HDAP

American Society of Clinical Oncology Value Framework.

“Reviewer calculated.

ASCO-VF

dStudy pooled multiple ratings rather than taking the highest rating per drug-indication. There were 341 ratings for 120 standard drug-indications; 98 ratings for 35 conditional drug-indications; 19 ratings for 11

exceptional circumstances drug-indications.

€Comparator is priority review.

fNCCN

National Comprehensive Cancer Network (USA).

quality-adjusted life year.

Overall survival.

8QALY
hos

'PFS = Progression-free survival.

evaluation including Prescrire,112747-5064  pMPRB/HDAP,2747-
50,61 |QWiG/G'BA,11'50'61'62'64 HAS,11'51'61'62'64 A'FA,11'64 ESMO-
MCBS,*257¢* ASCO-VF>?%* and NCCN Evidence Blocks.>” A brief
description of each source is included in Table Sé.

Four of these studies that evaluated the proportion of drugs
with ratings of high added clinical value were meta-analysed
(Figure 2).11485062 Dr\ygs that used the priority review pathway were
more likely to be rated as having high added value compared with
standard approval (odds ratio [OR] 5.39, 95% ClI [3.44, 8.44]), as were
fast track and breakthrough designations (OR 3.09, 95% CI [1.51,
6.33]; OR 4.34, 95% CI [1.57, 11.99]), but there was no difference for
conditional pathways (OR 1.02, 95% CI [0.57, 1.82]). There was signif-
icant heterogeneity between the different pathways (1> = 85.3%,
p = .00001) and within the conditional subgroup analysis (> = 56%,
p = .05).

Only one study found that conditionally-approved drugs were
more likely to have a high added value than standard approvals, with
17% of the conditionally-approved drugs included in Lexchin 2018
being rated high (vs. 4% of standard).*® Negative or non-quantifiable
benefits for cancer drug-indications was reported in one study which
found that those with conditional approval were more likely to be
scored low compared with standard approval (risk ratio [RR] 1.57;
95% Cl [1.26, 1.96]).°*

Three studies did not compare conditional to standard
approvals.2749¢1 Vokinger et al®' compared conditional drug-
indications approved by the FDA and EMA, finding that they had
approved a similar proportion of drugs that had been rated as moder-
ate or higher added value (40% vs. 39%). They also compared cancer
versus non-cancer drug approvals, with fewer cancer drug approvals
rated high, though this difference was not significant for either regula-
tor (FDA—RR 0.68, 95% Cl [0.39, 1.18]; EMA—RR 0.58, 95% ClI [0.40,
1.11]). The other studies examined conditional drug-indication
approvals in Canada and compared indications that were the first
approval for the drug (n = 42) to those where it was a new indication
for an existing drug (n = 36).27*° New indications for existing drugs
were more likely to be rated high, but the difference was not statisti-
cally significant (RR 1.79, 95% CI [0.70, 4.56]).

Two studies treated priority review as an issue of diagnostic test
accuracy, in essence assessing whether, in assigning it to priority
review, the regulator had accurately predicted that a drug would pro-
vide therapeutic advantages.*”>* They found that regulators were too
inclusive in assigning priority status, successfully excluding high added
value drugs from standard review (negative predictive value—EMA
76.7%°Y; FDA 91.7%°%; HC 92.5%*"), but not excluding low added
value drugs from the priority pathway (positive predictive value—EMA
54.2%°%; FDA 42.0%%; HC 36.3%").

3.4.2 | Inclusion in clinical guidelines
Four studies based in the United States looked at each drug's place in
therapy and inclusion in clinical guidelines.2340¢3656¢ Three included

conditional approval of drugs, with two finding no significant

85UBD17 SUOWWOD BAReR1D) 3|edl|dde BU Aq pauRA0D 88 S3O 1R YO ‘88N JO S9INJ 404 Akeuq| T 8UIUO /B UO (SUOIPUOD-PUR-SLLLBHWIOD" A3 | 1M Afe.q)1)BUI|UO//SANY) SUORIPUOD PUe WS | U3 39S *[9202/€0/6T] U0 Ariqiauliuo A8 |1M el eURIyR0D A 98102 d00/200T OT/I0p/W00" A3 1M Aseiq puljuo'sqndsday/sdny wouy papeojumoq ‘0 ‘GZTZSIET



HOOIMEYER ET AL.

BRITISH 13
3 PHARMACOLOGICAL:
| SOCIETY
>

Odds ratio Odds ratio
Study or Subgroup Regulator log[OR] SE Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
2.1 Conditional approval
Hwang 2020° EMA -0.616186 0.584386 7.0%  0.54[0.17,1.70] —_—
Hwang 2020° FDA 0.019803 0.478489 10.5% 1.02[0.40, 2.61] ——
Lexchin 2018 HC 1.698669 0.718997 46% 5.47[1.34,22.37] E—
Lexchin 2022 TGA 0.832909 0.996734 24% 2.30[0.33, 16.22] —_—
Vokinger 2022a° FDA -2.300997 1.484401 1.1% 0.10[0.01,1.84] ——71—
Vokinger 2022a° EMA -1.341558 1.093131 2.0% 0.26[0.03, 2.23] _—
Subtotal 27.6% 1.02[0.57,1.82] ‘
Test for overall effect: Z = 0.07 (P = 0.94)
Heterogeneity: Chi? = 11.30, df = 5 (P = 0.05); 1> = 56%
2.2 Priority review
Hwang 2020 EMA 1.368639 0.418133 13.7%  3.93[1.73, 8.92] —
Hwang 2020 FDA 1.316408 0.467435 11.0%  3.73[1.49,9.32] —
Lexchin 2018 HC 2.391381 0.374902 17.0% 10.93[5.24, 22.79] —
Lexchin 2022 TGA 0.710847 0.792153 3.8% 2.04[0.43,9.62] o B
Subtotal 45.5%  5.39[3.44, 8.44] ‘
Test for overall effect: Z = 7.34 (P < 0.00001)
Heterogeneity: Chi? = 6.26, df = 3 (P = 0.10); I> = 52%
2.3 Fast track designation
Hwang 2020 FDA 1.128171 0.365617 17.9%  3.09[1.51, 6.33] —a—
Subtotal 17.9%  3.09[1.51, 6.33] <o
Test for overall effect: Z = 3.09 (P = 0.002)
Heterogeneity: Not applicable
2.4 Breakthrough designation
Hwang 2020 FDA 1.467874 0.518631 8.9% 4.34[1.57,11.99] —
Subtotal 8.9% 4.34[1.57,11.99] ‘
Test for overall effect: Z = 2.83 (P = 0.005)
Heterogeneity: Not applicable
Total 100.0%  3.02[2.23, 4.09] ¢
Test for overall effect: Z =7.14 (P < 0.00001) 0.:01 0f1 1 1:0 160

Test for subgroup differences: Chi? = 20.41, df = 3 (P = 0.0001), I* = 85.3%

Heterogeneity: Chi? = 37.97, df = 11 (P < 0.0001); 12 = 71%

Favours standard Favours expedited

FIGURE 2 Meta-analysis of drugs with high added clinical value by approval pathway. Conditional approval, priority review, fast track
designation and breakthrough designation have been analysed as separate subgroups. 2Includes drugs approved 2007-2017. PIncludes drugs
approved 2018-2021. Cl, confidence interval; EMA, European medicines agency; FDA, US Food and Drug Administration; HC, Health Canada; IV,
inverse variance; OR, odds ratio; TGA, Australian therapeutic goods administration.

difference between conditional and nonconditional approvals.Z®4°

The third study found that cancer drug-indications were less likely to
be included in National Comprehensive Cancer Network guidance as
a preferred therapy if they had been conditionally approved (40% vs.
58%, p = .008).5®

Two studies included breakthrough drugs with both cancer and
non-cancer indications.*>¢> Cancer drug-indications were no more
likely to be included as first-line therapy (RR 0.85; 95% Cl [0.68,
1.08]) but were more likely to be included as second-line therapy if
they were approved via the breakthrough pathway (RR 1.30; 95% ClI
[1.01, 1.68]).°° Non-cancer orphan drugs approved via the

breakthrough or fast track pathway were no more likely to be
included in guidelines than drugs that had only used the priority
review pathway (RR 0.68; 95% CI [0.44, 1.05]).*°

3.4.3 | Other measures of effectiveness

Incremental quality adjusted life year (QALY) gains were evaluated in
two studies.>?%° They found that conditional, priority, breakthrough
and fast track drugs approved by the FDA conferred more QALY gains
than drugs that were not included in the same pathway when
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compared with active treatment. The median incremental QALY gain
ranged from 0.175 for priority review (0.007 for non-priority,
p <.001)°2 to 0.5 for breakthrough designation (0.12 for non-
breakthrough, p = .004).¢°

Two studies included results about overall survival. 344> A higher
(but not statistically significant) proportion of drugs conditionally
approved by the EMA had missing or negative data on overall survival
at the time of approval (RR 1.13; 95% CI [0.52, 2.44]), but by 3 years-
post approval, there were fewer (again not statistically significant) with
missing data (RR 0.77; 95% Cl [0.24, 2.43]).>* Breakthrough cancer
drugs approved by the FDA provided greater median improvement in
overall survival (4.75 months) than non-breakthrough (3.2 months).%*

Progression-free survival gains of at least 3 months for break-
through cancer drugs approved by the FDA were reported by two
studies.>>>? There was a higher (but not statistically significant) pro-
portion of breakthrough drugs meeting this criterion than non-
breakthrough (82% vs. 68%, p = .11).>°

3.5 | Safety
3.5.1 | Updates to the product information and
black box warnings

There were six studies that examined rates of updates to product
information or black box warnings to incorporate new safety informa-
tion (Tables 3 and §7).2331-33.353¢

In one study, conditionally approved cancer drugs were more
likely to have a new warning added to the warning and precaution
section of the product information within 2 years of approval than
standard approvals (RR 9.74; 95% Cl [1.28, 73.8]).3¢ Two studies
examined new biologic entities (NBE)®*® or new chemical entities
(NCE)*® approved by the FDA between 2002 and 2014. Conditionally
approved drugs had more label updates than nonconditional
approvals, but this was only statistically significant for NBEs (mean
[SD]: NBE—6.0 [2.6] vs. 3.1 [3.1], p = .005; NCE—3.4 [3.7] vs. 2.4 [3.0]
p = .28). There was no significant difference for priority or fast track
NCEs (p = .99, p = .43), but priority and fast track NBEs had fewer
label updates (mean [SD]: priority—2.9 [2.5] vs. 4.9 [4.2], p = .047; fast
track—2.6 [2.3] vs. 4.4 [3.7], p = .06).

The rate of changes to the product information was higher for
drugs that had been approved through any expedited pathway than
those approved by the standard pathway in one study (0.94 vs. 0.68
per year on the market; RR 1.38, 95% Cl [1.25, 1.53]).31

The addition of new boxed warnings was investigated by three
studies,?>323% two of which looked at cancer drugs conditionally
approved from 1995 to 20087 and 2010 to 2016.%¢ Both found that,
while a higher proportion of conditionally approved drugs received new
boxed warnings within 2-4 years post-approval than standard
approvals, the difference was not significant (4/19 vs. 3/32,p = .25 and
2/23 vs. 0/32, p = .21). The third study was of NCEs approved by the
FDA and found that priority drugs were more likely to receive boxed
warnings than non-priority drugs (OR 3.51; 95% CI [1.02, 12.11]).3?

3.5.2 | Warnings and actions from regulators

Two studies compared issuance of dear health professional
communications (DHPCs) between conditional approvals, exceptional
circumstances and standard approvals in Europe.?*2¢ The populations
overlapped for the two studies, both including drugs approved
between 1999 and 2009. There was no increased risk of DHPCs for
expedited drugs in general (hazard ratio [HR] 0.94, 95% CI [0.40-
2.20], p=.77)*® or for conditional approvals (13% vs. 14%,
p = .899)?4 or drugs approved under exceptional circumstances (22%
vs. 14%, p = .177)** compared with standard approval.

One study looked at if a new Risk Evaluation and Mitigation
Strategy (REMS) was issued within 2 years of FDA approval for condi-
tionally approved cancer drugs.3® REMS generally require additional
post-market intervention for serious drug-associated risks. In the
study, only one drug was issued with a new REMS, and it was condi-
tionally approved (out of 55 drugs; 32 regular and 23 conditional
approval).3¢

Three studies of regulatory safety outcomes were meta-analysed
(Figure 3).242730 All three studies used regulatory safety

24,27,30

communications, with two studies also including drug with-

2730 and one new boxed warnings®® as the outcome. Condi-

drawals
tionally approved drugs were 1.89 times (95% Cl [1.30, 2.76]) and
priority review drugs were 1.5 times (95% Cl [1.06, 2.12]) more likely
to have a post-market safety event than standard approval drugs,

with an overall pooled risk ratio of 1.67 (95% Cl [1.29, 2.15]).

3.5.3 | Other safety outcomes

One study looked at the rates of serious adverse events and deaths
not caused by disease progression in the pivotal trial for drugs granted
breakthrough designation.>® Breakthrough drugs had more adverse

events and deaths, but the difference was not statistically significant.

3.6 | Cost-effectiveness

361 | HTA

Eight studies looked at the results of HTAs and whether the drugs
were recommended for reimbursement (Tables 4 and
58).28:29:37,39.43,56.58.60 Eqr of these reported whether a medicine had
received a positive recommendation for reimbursement.28:29:43:56
Medicines that were conditionally approved or approved under excep-
tional circumstances were less likely to receive a positive recommen-
dation than standard approvals.2827433¢ Priority review cancer drugs
however were more likely than regular approvals to receive a positive
recommendation in one study that looked at recommendations from
the Canadian Agency for Drugs and Technologies in Health.

Three studies did not use standard approval as a compara-
tor.373%:58 Cancer drug-indications conditionally approved by the FDA

were nearly always recommended for coverage by the National
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Institute for Health and Care Excellence (NICE) in England (86.5%).%°
Another study compared drugs conditionally approved in Europe with
and without a control group in pivotal trials, finding no difference in
reimbursement recommendations.”® Third, among conditional and
exceptional circumstances approvals in Europe from 2002 to 2016,
56% were recommended for reimbursement by NICE (68% condi-

tional and 25% exceptional circumstances; NS).3”

3.6.2 | Incremental cost-effectiveness ratio

One study compared the incremental cost-effectiveness ratios of
breakthrough drugs against non-breakthrough drugs.’® Compared
with standard treatment, the incremental cost-effectiveness ratio of
breakthrough drugs was lower than non-breakthrough drugs (mean
US$146 246 vs. US$246 060).

3.6.3 | Inclusion in formularies

Three studies looked further at whether drugs were covered by fun-

ders or included in formularies.*>->4=>7

Malinowski et al.>*~>¢

compared reimbursement of orphan drugs
in different European countries, comparing Central and Eastern
European, and Western European reimbursement decisions. Condi-
tionally approved and exceptional circumstances orphan drugs were
less likely to be reimbursed than standard orphan drugs.>#°° This dif-
ference was significant for conditionally approved drugs (mean [SD]:
Central and Eastern European countries—9.3% [7.6%] vs. 24.5%
[8.4%], p = .0005; Western European countries—41.6% [23.4%)] vs.
63.1% [20.2%), p = .032) and for exceptional circumstances for Cen-
tral and Eastern European but not Western European study countries
(mean [SD]: Central and Eastern European countries—10.7% [7.6%)] vs.
24.5% [8.4%), p = .003; Western European countries—47.4% [17.6%)
vs. 63.1% [20.2%], p = .067). Despite sharing a regulator, the funders
made different decisions about what medicines should be funded, with
Western European study countries reimbursing a higher proportion of
orphan drugs in general than the Central and Eastern European study
countries (mean [SD]: 57.6% [19.2%)] vs. 20.2% [6.9%], p < .0001). They
also looked at the subset of orphan cancer drugs in the Central and
Eastern European study countries, with conditional drugs less likely to
be reimbursed (mean [SD]: 13.3% [10.2%] vs. 32.2% [10.8%],
p = .0002), but the difference for exceptional circumstances was not
significant (mean [SD]: 20% [25.8%] vs. 35.2% [10.8%], p = .103).%¢
Two studies looked at drugs approved by the FDA; both com-
pared each expedited pathway separately to drugs that did not use
that pathway.*>>” Shaw et al.>” found that conditional approval or pri-
ority drugs were more likely to be included in Medicare prescription
drug plans at both 1- and 3-years post-approval than drugs not
approved through those pathways. Panzer et al.** found that break-
through and conditionally approved drugs were reimbursed more
quickly by health plans. Priority and fast track were also more rapidly

reimbursed, but the difference was not statistically significant.
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3.7 | Drug withdrawals

drug withdrawals (Table S9,
23,24,26,27,32,36-38,41,42,44,46,49,63

Fourteen studies examined
Figure 4), none of which found a signif-
icant difference between expedited and standard approval pathways.
There were few drug withdrawals, however, and these studies may
not have had sufficient power to detect a difference.

Five of these studies reported data that could be included in a
meta-analysis comparing withdrawals of expedited versus standard
approval drugs (Figure 4).232427:3236 The overall risk of a drug being
withdrawn from the market was not significantly different for drugs in
any of the studied pathways or in the pooled estimate (RR 0.70; 95%
Cl [0.36, 1.38]). This estimate should be used with caution however,
as some studies recorded zero withdrawals in one of the groups.

Seven studies did not compare expedited approval to standard
approval 37:3841444649.63 Of these three reported withdrawals of
drugs approved through the FDA's conditional pathway, with esti-
mated rates of drug withdrawals ranging from 8%*! to 22%.%¢ Given
the median time from approval to withdrawal for drugs that were fol-
lowed up for at least 10 years was 9.7 and 3.5 years for those with 0-
10 years follow-up,*! this difference may be at least partially attribut-
able to differing follow-up times. In Canada, 9% (8/89) of conditional
drug-indications approved between 1998 and 2017 had been with-
drawn.** Two studies compared withdrawals of conditional and
exceptional circumstances approvals®”#4; fewer of the conditionally
approved drugs were withdrawn, but the difference was not statisti-
cally significant (RR 0.41; 95% Cl [0.13, 1.33]).*4

One study only included conditionally-approved cancer drugs that
had been approved by both the FDA and HC and had failed their con-
firmatory trials.®® In this study, 6 of 10 drugs had been withdrawn in
the United States, and 3 of 10 in Canada.

4 | DISCUSSION

Although all expedited approval pathways aim to provide earlier
patient access to treatments that can substantially improve their
health, this systematic review found differences in outcomes for dif-
ferent expedited approval policies. Conditional approvals were no
more likely than standard approvals to have added benefits, were
more likely to have post-approval safety issues, and (in the European
Union [EU]/Canada) were less likely to be recommended for reim-
bursement. Priority review drugs were more likely to have added ben-
efit, but also more likely to have post-approval safety issues and
(in the EU/Canada) were more likely to be recommended for reim-
bursement compared to standard approvals.

Historically, conditional approval pathways have been used to
speed access to HIV and cancer drugs.?>* This experience is reflected
in the included evaluations of conditional approval, many of which
have either conducted a subset analysis of cancer indications or only
included cancer indications,23:28:34.36.38-40424346.56.63.64 Given the
target diseases for these drugs, there is a greater willingness to accept

uncertainty as a trade-off for a promising new drug and less of a drive
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x]

Study or Subgroup Regulator log[RR] SE

Weight IV, Fixed, 95% CI

Risk ratio

Risk ratio
IV, Fixed, 95% CI

3.1 Conditional approval

Boon 2010 EMA 0.38272 0.321614 16.4% 1.47[0.78,2.75] -
Downing 2017 FDA 0.788457 0.331052 15.5% 2.20[1.15,4.21] —=
Lexchin 2015 HC 0.770108 0.348929 14.0% 2.16[1.09, 4.28] —=—

Subtotal 45.9%

1.89 [1.30 , 2.76]

Test for overall effect: Z = 3.31 (P = 0.0009)
Heterogeneity: Chi?=0.98, df =2 (P = 0.61); = 0%

3.2 Priority review

Downing 2017 FDA 0.41871 0.284143
Lexchin 2015 HC 0.392042 0.226673
Subtotal

Test for overall effect: Z = 2.27 (P = 0.02)
Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.94); I = 0%

Total 100.0% 1.67 [1.29 , 2.15] ¢

Test for overall effect: Z = 3.92 (P < 0.0001)

Test for subgroup differences: Chi? = 0.81, df =1 (P = 0.37), I?= 0%

Heterogeneity: Chi2 = 1.79, df = 4 (P = 0.77); 12 = 0%

21.0% 1.52[0.87 , 2.65]
33.1% 1.48[0.95,2.31]
54.1% 1.50 [1.06 , 2.12]

L

001 0.1 1 10 100
Favours expedited Favours standard

FIGURE 3 Meta-analysis of regulatory safety outcomes for drugs by approval pathway. The outcome includes safety communication from
the regulator, drug withdrawals and new black box warnings. Conditional approval and priority review have been analysed as separate subgroups;
exceptional circumstances (EMA) has been included in the conditional approval subgroup. Cl, confidence interval; EMA, European medicines
agency; FDA, US Food and Drug Administration; HC, Health Canada; IV, inverse variance; RR, risk ratio.

to remove under-performing drugs from the market. Boon et al.2*

posited that regulators may be less willing to withdraw drugs from the
market if there are no alternatives, even if there are significant safety
concerns. They found that drugs approved by the EMA (conditional
and exceptional circumstances) were more likely to have DHPCs
issued (X2 = 7.6, p = .006) but less likely to be withdrawn (X? = 4.8,
p = .028). This was also seen in the United States and Canada where,
of 10 conditional drugs that failed their confirmatory trials, 6 were
withdrawn in the United States, and 3 in Canada.®®

Although some uncertainty around drug safety may be acceptable
for conditionally approved drugs, the expectation is that this will be
balanced by significant improvements in drug effectiveness. The expe-
rience to date however has not lived up to this. Of the 11 studies that
assessed effectiveness of conditionally approved drugs, only two
found that they were more likely to offer a benefit over standard
approval.*®°? In one study, 17% of drugs conditionally approved by
HC were rated as high added clinical value compared with 4% of stan-
dard drugs (p = .0006).*8 In the other, drugs conditionally approved
by the FDA resulted in a higher median gain in quality adjusted life
years than nonconditionally approved drugs (0.370 vs. 0.031 quality
adjusted life years, p = .019).52 Neither of these results adjusted for
confounding however, and in the study by Lexchin,*® drug indication
was associated with whether expedited approval (conditional or prior-
ity) aligned with a high added clinical value rating. Expedited approval
drugs for cancer, viral infections and immunosuppression were less
likely to be associated with high added clinical value ratings than

drugs for other indications.

Priority review differs from the other methods of expediting drug
approval in that it does not impact the pre-approval drug develop-
ment process. Drugs that are assigned to priority review have the
same requirements for pre-approval safety and efficacy evidence as
standard approval. This requirement may explain why there was less
of a difference between priority and standard review in studies that
examined post-approval safety outcomes than for conditional
approval pathways; however, there was still an increase.?”-2%3235
Given the shorter review time, these drugs may be approved closer to
the deadline, which has been found to be associated with increased
post-approval safety concerns.®’

Although expedited approval pathways are theoretically very sim-
ilar between regulators, in reality the way in which they are applied
may differ. This was reflected in our results which were quite heterog-
enous, even for effectiveness where study authors were using mostly
the same or very similar outcome measures. How frequently regula-
tors use an expedited pathway to approve a drug is one way in which
they differ. Between 2018 and 2022, 75% of drugs approved by the
FDA used an expedited approval pathway, compared with 51% by
HC, 48% by the TGA and 36% by the EMA.%® Reasons for this differ-
ence may include pressure from the pharmaceutical industry pushing
regulators to expedite approvals. One source of this pressure can be
seen in the United States, where the pharmaceutical industry spent an
average $233 million per year on lobbying between 1999 and 2018.%7
Additionally, a significant proportion of the operating budget of
regulators comes from the pharmaceutical industry in the form of
user fees; in 2021 this ranged from 50.5% for HC up to 96% for the
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Expedited approvals Standard approvals

Risk ratio Risk ratio

Study or Subgroup Regulator Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

4.1 Conditional approvals

Boon 2010 EMA 1 58 15 163 36.7% 0.19[0.03, 1.39] —a—

Kim 2020° FDA 1 23 0 32 2.0% 4.13[0.18, 96.95] —t
Lexchin 2015° HC 2 27 3 63 8.4% 1.56 [0.28 , 8.79] —_—t—

Richey 2009° FDA 1 19 0 32 1.8% 4.95[0.21, 115.75] _—
Subtotal 127 290 48.9% 0.75[0.29 , 1.96] ‘

Total events: 5 18

Test for overall effect: Z = 0.58 (P = 0.56)

Heterogeneity: Chi2 = 5.02, df = 3 (P = 0.17); I? = 40%

4.2 Priority review

Lexchin 2015° HC 1 86 9 202 25.1% 0.26 [0.03, 2.03] —_—a—

Schick 2017 FDA 5 102 6 117 26.1% 0.96 [0.30, 3.04] —a—

Subtotal 188 319 51.1% 0.62 [0.23 , 1.65] ‘

Total events: 6 15

Test for overall effect: Z = 0.97 (P = 0.33)

Heterogeneity: Chiz=1.23,df =1 (P =0.27); 1= 19%

Total 315 609 100.0% 0.68 [0.34, 1.36]

Total events: 1" 33 t

Test for overall effect: Z = 1.09 (P = 0.27)
Test for subgroup differences: Chi? = 0.08, df = 1 (P = 0.77), I? = 0%
Heterogeneity: Chi? = 6.41, df =5 (P = 0.27); I = 22%

001 0.1 1 10 100
Fewer expedited withdrawals More expedited withdrawals

FIGURE 4 Meta-analysis of withdrawal of drugs by approval pathway. Conditional approval and priority review have been analysed as
separate subgroups; exceptional circumstances (EMA) has been included in the conditional approval subgroup. ®Includes drugs approved 2010-
2016. °Comparator group shared between conditional and priority—total events = 12, total drugs = 265. € Includes drugs approved 1995-2008.
Cl, confidence interval; EMA, European medicines agency; FDA, US Food and Drug Administration; HC, Health Canada; IV, inverse variance;

M-H, Mantel-Haenszel.

TGA.”® Although the FDA is the only regulator where user fees are
explicitly linked to review times (through the Prescription Drug User
Fee Act),”* this funding model makes regulators reliant on the industry
they regulate.

In our assessment of risk of bias for the included studies,
10 studies (24%) did not adequately address confounding; however,
results may vary depending on characteristics of the drugs being
studied. As mentioned previously, drug indication was associated
with whether HC accurately assigned drugs with high added clinical
value to an expedited approval pathway.*® In studies that presented
both an adjusted and unadjusted effect estimate (or provided suffi-
cient detail to calculate an unadjusted effect estimate), there was
variation between these results.*?243032 |n a study by Hwang
et al,** drugs conditionally approved by the FDA were more likely
to have high added clinical value (47% vs. 29%; OR 2.16, 95% Cl
[1.04, 4.48]), but there was no association in the adjusted result
(OR 1.02, 95% CI [0.40, 2.61]). Two studies evaluating safety out-
comes found that there was a non-significant difference between
priority and non-priority (OR 1.88, 95% Cl [0.86, 4.11])*? or condi-
tional and nonconditional (difference in proportion 9.6%, 95% ClI
[-9.6%, 28.9%])°C approvals in their unadjusted results, but in the
adjusted result, both were more likely to experience one of the
safety outcomes (OR 3.15, 95% CI [1.02, 12.11] [priority]; incidence
rate ratio [IRR] 2.20, 95% CI [1.15, 4.21] [conditional]). Key con-
founding factors in these studies included drug indication, approval
date and orphan designation. Given the direction of the differences

between adjusted and unadjusted estimates, studies that do not

adjust for confounding may overestimate the added clinical value
and underestimate the safety concerns of drugs approved via expe-

dited pathways.

4.1 | Gaps in the research

Much of the research included in this review focused on added clinical
value, using pre-existing evaluations of medicines. There was less
research on differences in the safety profile between expedited
approval and standard approval drugs, though some studies looked at
regulatory responses to safety concerns. There was limited evidence
around cost-effectiveness and access to high-cost drugs approved via
expedited pathways. This outcome is setting-dependent, and we found
studies limited to reimbursement of drugs through health insurance

4557 and public cov-

plans and Medicare drug plans in the United States
erage of orphan drugs in Europe.>*>¢ Separate from whether these
drugs are safe and effective, there is no point in expediting the approval

of a new drug if few can access it due to high out-of-pocket costs.

4.2 | Policy implications

The main requirement for a drug to be eligible for expedited approval
is that it addresses an ‘unmet medical need’ (i.e., that it is to be used
for a serious condition for which there are no or limited treatment

options). This requirement can be vague however, and the term
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‘unmet medical need’ is poorly defined.”? Increased guidance on what
is eligible for expedited approval could help aid regulators in allocating
new drug submissions to the correct pathway and improve transpar-
ency. This is especially important where pathways may require
different levels of evidence for approval. For example, the FDA has
been criticized for using their conditional approval pathway as a fall-
back measure to allow the approval of drugs that would not have
been successful if they had been reviewed via the regular approval
pathway.”®

Priority review pathways have been more likely to be used for
drugs with added clinical benefit than standard approval processes.
Their success however is limited by the drugs that are being submit-
ted for approval, as most new drugs do not offer much improvement
over what is already on the market. Over the 10-year period from
2015 to 2024, La Revue Prescrire only considered that 9.6%
(102/1062) of new drugs actually offered some sort of major advan-
tage over existing treatments.”* Assessments of added value may
have different criteria for significant improvement, and in a review of
IQWIG and HAS outcomes between 2011 and 2017,7° 27% of IQWiG
and 17% of HAS reviews found that the drug was a considerable or
major added benefit. Even these higher estimates are in contrast to
the utilization of priority review by some regulators, which was used
for 71% of FDA, 22% of HC, 10% of EMA and 6% of TGA new drug
approvals in 2022.°® Overuse of priority review pathways may add
extra pressure on regulators in return for minimal benefit to patients
by including a significant proportion of drugs that have no or marginal
improvement over already available treatments and using valuable
regulatory resources.

The use of surrogate outcomes is a key feature of conditional
approval pathways. Although some surrogates have been successful
at predicting clinical effects, this has varied depending on the condi-
tion and the surrogate used. Starting in 2018, the FDA has listed what
surrogate outcomes have been accepted for conditional approval.
However, in an investigation of these endpoints for breast cancers,
Gyawali et al.”® found that none of the listed surrogate endpoints
were strongly correlated with overall survival. Two of the studies
included in this review considered clinically significant (at least
3 months) progression-free survival as a marker of effectiveness.>>?
As a surrogate though, progression-free survival has been frequently
critiqued as a poor predictor for overall survival’” or quality of life.”®
For surrogate outcomes to be useful for conditional drug approval
they need to be verified in a timely manner, and surrogates that have
been found to not predict clinical endpoints should not be used for

future drug approvals.

4.3 | Strengths and limitations

This systematic review has brought together research from multiple
jurisdictions evaluating the effectiveness of existing expedited drug
approval policies. By allowing a range of study designs and interven-
tions, we have examined the outcomes of a range of regulatory poli-

cies that have aimed to expedite approval over more than 30 years.
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However, there are some limitations. One reviewer was involved in
the title and abstract screening, so we may have missed relevant arti-
cles. We only included publications in English and the search strategy
built off names of expedited approval pathways in the US, Canada,
Europe, Australia, the United Kingdom and Japan. We attempted to
remedy this limitation by also using more general terms for character-
istics of expedited approval pathways but may have missed research

on regulators outside of these jurisdictions.

5 | CONCLUSIONS

Regulators have increasingly adopted approaches to speed up the
drug development and approval process. Although these have been
successful in one sense, reducing the time it takes to market eligi-
ble new drugs, whether these drugs are the therapeutic advance
that is hoped is less clear and varied by type of expedited pathway.
Regulators had reasonable success with assigning new drugs to pri-
ority review, but less with the conditional approval pathways, and
at the cost of having less evidence that is needed to inform post-
approval decisions (including reimbursement, clinical decisions and
guidelines). Overall, the evidence suggests that regulators need to
continuously re-examine the criteria that they use for including
drugs in expedited approval pathways. Future regulatory refine-
ments must focus on ensuring that expedited pathways not only
speed up approval of new drugs but also ensure that they have
added clinical benefit in terms of both effectiveness and safety,
especially where these pathways allow for approval based on more

limited evidence.
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