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Summary
Background China has historically relied on importing new drugs to fulfill domestic clinical needs. However,
stringent requirements for local clinical trials for these imported drugs has often delayed their market approval,
restricting timely access for patients. To address this issue, China has implemented regulatory flexibility in certain
contexts, allowing for expedited approval processes when appropriate. This study aimed to evaluate the characteristics
of novel cancer drugs qualifying for flexible approval in China from 2012 to 2021, focusing on pivotal trials features,
clinical benefits, safety profiles, and unmet medical needs.

Methods This cohort study identified all newly imported cancer drugs and their indications approved by the China’s
National Medical Products Administration (NMPA) from 2012 to 2021. Indications meeting standard requirements
were categorized as regular approvals, while those supported by limited clinical data from Chinese patients were
classified as flexible approvals. Development strategies, pivotal trials characteristics, and clinical outcomes were
extracted from publicly available review documents and drug labels. Unmet medical needs were assessed based on
two dimensions: the availability of standard-of-care treatments and the novelty of medicines. We compared the pivotal
trial characteristics, efficacy end points, safety (serious adverse events) and the extent of unmet clinical needs,
between flexible and regular approvals using Chi-square tests. A random-effects meta-regression was conducted to
examine the association between flexible status and hazard ratios (HRs) for overall survival (OS) and progression-
free survival (PFS).

Findings Among 59 novel cancer drugs approved for importation to China between 2012 and 2021, 56 products with
92 indications were included in this analysis, based on the availability of their review documents. Of these, 48 in-
dications (52%) qualified for flexible approvals, while 44 indications (48%) received regular approvals. The median
number of Chinese patients involved in the datasets for flexible approvals was significantly lower than for regular
approvals (27 [IQR, 0–62] vs. 165 [IQR, 99–245], p < 0.001). Flexible approvals were more frequently supported by
early-phase (18/61 vs. 1/60, p < 0.001) and single-arm (22/61 vs. 1/60, p < 0.001) pivotal trials, with response rates
frequently used as the primary endpoint (24/61 vs. 1/60, p < 0.001). Meta-regression analysis revealed that flexible
approvals were associated with improved OS (HR 0.61 vs. 0.72, p < 0.01), and a weaker association for PFS (HR
0.39 vs. 0.51, p = 0.03). The rate of serious adverse events was slightly higher, but not significantly, in the flexible
approval group than the regular approval group (43% vs. 35%, p = 0.06). Flexible approvals were more likely to be
indicated for diseases with no available existing drugs (31/48 vs. 10/44, p < 0.001) and for first-in-class drugs (21/
48 vs. 9/44, p = 0.03).
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Interpretation China’s regulatory flexibility in approving imported cancer drugs has enabled access to therapies with
limited domestic clinical data. These decisions are largely associated with the potential for greater clinical benefits and
the need to address unmet medical needs. The approach offers valuable insights into regulatory considerations for
global regulatory practices. By adopting similar regulatory flexibility, other nations could enhance drug accessibility
and promote more adaptive regulatory practices.
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Research in context

Evidence before this study
China has traditionally depended on importation of new
drugs to meet its domestic clinical needs. To enhance drug
accessibility, the country has adopted a flexible regulatory
approach, particularly regarding the requirements for clinical
data from Chinese populations. However, the characteristic of
this flexible regulatory has not been systematically evaluated.
In this study, we assessed the features of imported oncology
drugs approved in China, comparing drugs under flexible
approvals to those approved through regular processes. The
aim was to summarize the practices of flexible approvals and
inform future regulatory decisions that balance patient access
to effective treatments with a substantial body of evidence
supporting efficacy, safety, and ethnic relevance.

Added value of this study
To the best of our knowledge, this is the first study to
systematically evaluate the evidence requirements supporting
approvals of imported oncology drugs in China within the
context of regulatory flexibility, focusing on pivotal trial
characteristics, clinical benefits, safety profiles, and unmet
clinical needs. Our study included 56 novel cancer drugs with
92 indications approved for importation to China between
2012 and 2021, of which 48 indications received flexible

approvals and 44 received regular approvals. A significant
portion of drugs approved through flexible pathways were
supported by early phase, single-arm pivotal studies using
response rates as primary endpoints. Medicines with flexible
approvals demonstrated relatively higher clinical benefits and
a greater degree of unmet medical needs compared to those
with regular approvals.

Implications of all the available evidence
Over the past decade, China has successfully address domestic
clinical needs by flexibly importing novel drugs. These
decisions are largely driven by the potential for greater clinical
benefits and the need to address unmet medical needs,
allowing for the acceptance of relatively limited clinical
evidence from Chinese patients in order to expedite market
approval. This approach has proven effective in meeting
patient demands and providing valuable therapies in China,
offering meaningful insights into regulatory considerations
worldwide. Other countries may consider adopting similar
regulatory flexibility in their evaluation and approval
processes for imported medicines, which could enhance drug
accessibility and promote more adaptive and globally
harmonized regulatory practices.
Introduction
The Chinese pharmaceutical market has long depended
on domestic generics and imported new drugs to meet
patients’ health care needs.1,2 Since 2005, for a drug to
be considered for inclusion of China in multiregional
clinical trials, it must have already been approved
internationally or progressed to Phase II/III clinical
trials. In 2007, China mandated that drug applications
for market entry must include pharmacokinetic studies
and local confirmatory randomized controlled trials with
over 100 participants.1 These requirements, combined
with lengthy regulatory review time,3 have created bar-
riers international pharmaceutical companies in
entering the Chinese market. Studies have shown that
this regulatory framework has led to a drug lag of up to
ten years for Chinese patients,4–6 which is particularly
detrimental in the setting of life-threatening diseases
such as cancer.

In response to the growing mismatch between re-
view delays and the increasing demand for new treat-
ments, regulatory reforms were initiated starting in
2015. Key initiatives included addressing overdue
application backlogs and establishing expedited path-
ways, such as priority review in 2015, conditional
approval in 2017 and breakthrough therapy designation
in 2020. At that time, the imported drugs were often
developed and tested overseas, with minimal clinical
trial data from Chinese patients, posing challenges for
drug review and regulation. To address the long-
standing issue of insufficient imported innovative
www.thelancet.com Vol 55 February, 2025
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drugs, China issued the “Guidelines for Acceptance of
Overseas Clinical Trial Data” in July 2018,7 providing a
framework for classifying the acceptability of foreign
clinical trial data while considering ethnic sensitivity.
For drugs targeting critical diseases, rare conditions,
pediatric use, or those lacking effective treatments, the
guidelines adopted a more flexible and conditional
approach to accepting clinical data, aiming to improve
drug accessibility. Similarly, the expedited approval
process for foreign-approved drugs listed under the
Urgently Needed Overseas Drugs (UNOD) lists,
released between 2018 and 2020, exemplified China’s
willingness to address unmet needs and drug lag in
treating serious or life-threatening diseases. These
strategies demonstrated a pragmatic willingness and
approach to accepting some level of uncertainty due to
the absence or limitation of Chinese-specific data. For
example, denosumab (Xgeva) was included on the
UNOD List and approved conditionally for the treat-
ment of unresectable giant cell tumor of bone in China
in 2018, despite the lack of clinical data from Chinese
populations.8 These expedited pathways, along with the
other favorable regulations, have significantly improve
the accessibility of medicines.1,3

Over the past decade, China has introduced flexible
approaches that go beyond a mere set of expedited
programs. These approaches embody a broader regula-
tory philosophy, guiding efforts to address pressing
medical needs and promote innovative therapies in a
more adaptive and responsive manner. However,
limited research has been conducted on the criteria and
characteristics associated with these flexible approvals in
China, as no clear regulatory framework has been
established to define them. To fill this gap, we con-
ducted an evaluation of pivotal trials, clinical benefits,
safety, and unmet clinical needs for imported oncology
drugs approved in China from 2012 to 2021, comparing
drugs falling into the flexible approval category with
those undergoing regular approvals. The goal was to
inform future policy decisions to balance patient access
to effective treatments with sufficient evidence sup-
porting efficacy and safety, taking into account the
context of clinical needs. These insights gained could
serve as a guide for other countries in evaluating and
regulating imported pharmaceuticals, further fostering
more adaptive and harmonized regulatory practices, and
ultimately improving the accessibility of medicines.
Methods
Data set and selection criteria
In this cohort study, we identified all new approved
imported oncology drugs in China between January 1,
2012 and December 31, 2021, using data from the Na-
tional Medical Products Administration (NMPA) web-
site (https://www.nmpa.gov.cn) and retrieved public
review documents and drug labels. Review documents
www.thelancet.com Vol 55 February, 2025
for drugs approved prior to 2012 were not publicly
available. For each drug, we identified the first approved
indication and all subsequent indication extensions
within the study period. Anticancer new therapeutics
developed from biopharma companies headquartered
outside China were included, excluding nontherapeutic
(e.g., diagnostic) cancer care, as well as domestic drugs
(discovered and developed by Chinese companies) and
generic agents. Drugs developed overseas but in-
licensed to Chinese companies were considered im-
ported drugs in this study. In cases of combination
regimens involving two novel therapeutic products, each
product was considered as a separate entity. Indications
for which review documents were unavailable were
excluded from further analysis. This retrospective study,
utilizing publicly available review reports and not
involving protected health information or individual
participant data, was exempt from Institutional Review
Board approval.

Data extraction
We extracted variables related to drugs, indications,
development strategies, characteristics and outcomes of
pivotal trials from the review documents and drug la-
bels. Data were independently collected by two re-
viewers (XL and XM) and cross-checked with clinical
trial information from ClinicalTrials.gov and relevant
publications. Disagreements between reviewers were
resolved by discussions with a third independent
reviewer (JX).

Drug and indication characteristics
Drug characteristics included the year of first approval
in China, agent type (pharmacologic or biologic), and
drug type (targeted, cytotoxic, immunotherapy or
others). Time to first approval was defined as the period
from the submission of investigational new drug in
China to its first approval. For each approved indication,
we extracted information on cancer type, line of therapy
(neoadjuvant or adjuvant, first-line, second-line or later-
line advanced or metastatic), and expedited programs
granted by the NMPA (breakthrough therapy designa-
tion, conditional approval, priority review or inclusion in
the Urgently Needed Overseas Drugs Lists).

Characteristics of clinical development strategies and
regulatory flexibilities
With regard to clinical development strategies in China,
each indication approval was classified into one of the
following categories: a) Multi-regional Clinical Trials
(MRCTs): China participating in global or regional
(Asian-Pacific) multi-regional clinical trials involving
Chinese patients; b) Bridging studies: China conducting
bridging studies, including stand-alone randomized
controlled trials, single-arm trials, or pharmacokinetic
studies; or c) Waiver: China waived the requirement for
clinical trials in Chinese populations. Regular approvals
3
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were defined as those with sufficient clinical evidence
from other countries, supplemented by substantial
clinical data from China. This can include a stand-alone
randomized controlled trial conducted in China, or
participation in global or regional randomized
controlled trials that provided comprehensive data from
Chinese patients. Indications that did not meet the
above criteria were classified as flexible approvals.
Additionally, special cases were considered flexible ap-
provals when China participated in global randomized
controlled trials but had limited clinical evidence from
Chinese patients. For example, approvals for alectinib
(Alecensa) for ALK-positive non-small cell lung cancer
were granted based on data from only 10 Chinese pa-
tients, and regorafenib (Stivarga) for gastrointestinal
stromal tumors was approved based on data from 11
Chinese patients. Similarly, in the approval of ibrutinib
(Ibrance) for relapsed/refractory mantle cell lymphoma,
data from Chinese patients contributed solely to safety
evidence.

Pivotal trials, efficacy outcomes, safety and unmet medical
needs
Pivotal trials were defined as the clinical trials providing
critical evidence of a drug’s efficacy that serve as the
basis of approval, following a prespecified protocol. Each
indication approval may consist of multiple pivotal tri-
als. We extracted key information from these pivotal
trials, including study design, participants, clinical trial
phase, the begin and end time of clinical trials, from the
review documents, labels and clinical trial registries,
such as ClinicalTrials.gov and the Chinese Clinical Trial
Registry (https://www.chictr.org.cn). The duration of
pivotal trials was calculated by subtracting the study start
date from the end date. Additional data collected
included the number of pivotal trials, the number of
pivotal trials involving Chinese patients, the total num-
ber of patients across all aggregated pivotal trials, the
number of Chinese patients and Asian patients sup-
porting the approval of the intended indication.

The primary efficacy outcomes measured in pivotal
trials included overall survival (OS), progression-free
survival (PFS), response rate (RR), and other end-
points. We further categorized these endpoints into
three types: 1) OS, 2) RR, and 3) time-to-event measures.
For trials with co-primary endpoints, we prioritized OS
as the most definitive endpoint for approval, over in-
termediate endpoints such as disease-free or PFS.
Hazard ratios (HRs) and their corresponding 95%
confidence intervals for OS and PFS were extracted
from the review documents or labels. Regarding the
safety, we collected information on the overall safety
sample size for all relevant trials, along with the pro-
portion of reported serious adverse events.

Finally, unmet medical needs were assessed based
on the availability of standard care and the novelty of
medicines as described in the review documents. We
determined whether standard treatments were available
for the indications at that time of review. The novelty of
medicines was categorized into four groups: “first-in-
class” (the first drug approved globally among candi-
dates with the same target and mechanism of action9),
“first-in-indication” (the first approved globally for a
specific cancer type with a novel target or novel mech-
anism of action), “advance-in-class” (similar or me-too
drugs that offer incremental improvements as recog-
nized by the regulatory authorities), and “addition-to-
class” (other me-too drugs with similar mechanisms to
existing drugs but without meaningful advancements).

Statistical analysis
Data were descriptively reported as numbers, pro-
portions, medians, and ranges where appropriate. We
compared the characteristics of imported drugs between
those receiving flexible and regular approvals. Contin-
uous variables were analyzed using the Mann–Whitney
test, while categorical variables were assessed with
Pearson’s chi-square tests. To evaluate the clinical ben-
efits of imported drugs by calculating HRs for OS and
PFS, we used random-effects meta-regression to ac-
count for both within- and between-study heterogeneity.
Sensitivity analyses were performed by approved indi-
cation type, cancer type, drug type, and drug innovation.
Statistical analyses were performed using IBM SPSS
Statistics version 21 and R software version 4.3.0. A two-
tailed p-value < 0.05 was considered statistically
significant.

Role of the funding source
The funding source had no role in study design, data
collection, data analysis, data interpretation, or manu-
script preparation. The corresponding author had full
access to all data in the study and had final responsibility
for the decision to submit for publication.
Results
Characteristics of oncology agents and indications
Between 2012 and 2021, China approved 59 novel im-
ported cancer therapeutic agents, covering 102 indica-
tion approvals. Of these, 56 drugs with 92 indications
had publicly accessible review documents and were
analyzed further in this study (Fig. 1). Among the 56
drugs, 41 (73%) drugs were pharmacologic agents and
15 (27%) were biologics, with targeted therapies repre-
senting the highest proportion (40/56, 71%)
(Supplementary Table S1). The median time from
entering the clinical phase in China to first approval for
these drugs was 5.7 years.

In terms of indications, this set of 92 approved in-
dications comprised 59 initial approvals and 33 sup-
plemental approvals. About half (48/92, 52%) were
categorized as flexible approvals, which were based on
relatively limited data from Chinese populations. The
www.thelancet.com Vol 55 February, 2025
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remaining 44 (48%) were designated as regular ap-
provals. A growing trend of flexible approvals was
observed in recent years (Supplementary Fig. S1).
Flexible approvals were associated with a significantly
increased likelihood of qualifying for an expedited pro-
gram (p < 0.001, Table 1). Among these, flexible ap-
provals were more likely to be granted conditional
approval (23/48 vs. 3/44, p < 0.001) and to be approved
based on the list of urgently needed overseas drugs (5/
48 vs. 0/44, p = 0.01).

Features of clinical development strategies
The flexible approvals frequently employed simplified
clinical development strategies in China, including
pharmacokinetic studies and single-arm studies
(Table 1). In some cases, datasets without Chinese
participants were also accepted. The median number of
Chinese participants in the datasets supporting the
intended indication approvals was 27 (IQR, 0–62) for
drugs receiving flexible approval, which was signifi-
cantly lower than for drugs with regular approval
(median 165, IQR, 99–245, p < 0.001). A similar dif-
ference was observed for Asian subjects between the
flexible and regular approval groups (81 [39–131] vs.
295 [177–510], p < 0.001). As a consequence, drugs
www.thelancet.com Vol 55 February, 2025
granted flexible approvals had a shorter development
time in China compared to those receiving regular
approval (5.2 [3.4–7.0] vs. 7.9 [5.6–9.8] years, p = 0.001,
Table 1).

Features of aggregated pivotal trials
The characteristics of pivotal trials supporting flexible
approval and regular approval differed, despite both
groups having a median of one pivotal trial per indica-
tion (Table 1). Pivotal trials assessing response rate (RR)
formed the exclusive basis of flexible approvals in 17
indications (35%), while none of regular approvals relied
solely on this endpoint. The median number of overall
patients and patients within the intervention group in
the aggregated pivotal trials were smaller for drugs with
flexible approvals, compared to those with regular ap-
provals (total population: 371 [196–668] vs. 817
[573–1369], p < 0.001; intervention population: 267
[131–425] vs. 496 [336–764], p < 0.001). A similar dif-
ference was observed in the total sample size for safety
assessment (863 [363–2012] vs. 2595 [1397–3293],
p < 0.001). The median number of Chinese patients
enrolled in pivotal trials was 0 (IQR, 0–4) in the flexible
approval group, and 136 (IQR, 78–228) in the regular
approval group (p < 0.001).
5
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Total Flexible Approvals Regular Approvals p-value

Indications

Total Approvals 92 48 44 0.013a

Initial approvals 59 37 (77.1%) 22 (50.0%)

Supplemental approvals 33 11 (22.9%) 22 (50.0%)

Cancer type 0.228a

Solid tumors 69 33 (68.8%) 36 (81.8%)

Hematological cancers 23 15 (31.3%) 8 (18.2%)

Line of therapy 0.145a

Neoadjuvant or adjuvant 9 4 (8.3%) 5 (11.4%)

First-line advanced or metastatic 44 19 (39.6%) 25 (56.8%)

Second-line or later-line advanced or metastatic 39 25 (52.1%) 14 (31.8%)

Expedited programsc <0.001a

Priority review (2015) 70 41 (85.4%) 29 (65.9%)

Conditional approval (2017) 26 23 (47.9%) 3 (6.8%)

Urgently needed overseas drugs (UNOD) (2018) 5 5 (10.4%) 0

Breakthrough therapy designation (2020) 0 0 0

None 19 5 (10.4%) 14 (31.8%)

Time to first approval (years) 5.7 5.2 7.9 0.001b

Median (IQR) (4.8–8.3) (3.4–7.0) (5.6–9.8)

Clinical development strategies in China

Global multiregional clinical trial 31 3 (6.3%) 28 (63.6%) <0.001a

Regional multiregional clinical trial 12 2 (4.2%) 10 (22.7%)

Stand-alone randomized controlled trial 6 0 6 (13.6%)

Single-arm clinical trial 19 19 (39.6%) 0

Pharmacokinetics 6 6 (12.5%) 0

Waiver 18 18 (37.5%) 0

Aggregated pivotal trials

Characteristics

No. pivotal trials, median (IQR) 1 (1–1) 1 (1–1) 1 (1–2) 0.144b

No. Chinese-involved pivotal trials, median (IQR) 1 (0–1) 0 (0–1) 1 (1–1) <0.001b

No. patients (overall) in aggregated pivotal trials, median (IQR) 632 (360–971) 371 (196–668) 817 (573–1369) <0.001b

No. patients (intervention) in aggregated pivotal trials, median (IQR) 357 (200–584) 267 (131–425) 496 (336–764) <0.001b

No. Chinese patient in aggregated pivotal trials, median (IQR) 32 (0–149) 0 (0–4) 136 (78–228) <0.001b

Duration (months) 0.460b

Median 37.0 36.0 38.8

(IQR) (29.0–47.3) (28.3–47.3) (29.8–47.2)

Endpoints <0.001a

OS (including OS, PFS dual endpoints) 31 13 (27.1%) 18 (40.9%)

PFS (including PFS, RR dual endpoints) 34 14 (29.2%) 20 (45.5%)

RR 17 17 (35.4%) 0

Other (MFS, IDFS, major molecular response rate) 10 4 (8.3%) 6 (13.6%)

Overall clinical trials for evaluation

Total Chinese population supporting intended indication approval (IQR) 79 (26–193) 27 (0–62) 165 (99–245) <0.001b

Total Asian population supporting intended indication approval (IQR) 155 (79–342) 81 (39–131) 295 (177–510) <0.001b

Total sample size for safety assessment, median (IQR) 1464 (714–2962) 863 (363–2012) 2595 (1397–3293) <0.001b

IQR, interquartile range; OS, overall survival; PFS, progression-free survival; RR, response rate; MFS, metastasis-free survival; IDFS, invasive disease-free survival. ap-values
calculated on the basis of Pearson Chi–Square test. bp-values calculated on the basis of Mann–Whitney U test (based on the raw values in each study). cApprovals for
indications may qualify for more than one expedited program.

Table 1: Characteristics of indications and pivotal trials of imported drug approvals in China between 2012 and 2021.
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Features of individual pivotal trials
A total of 121 pivotal efficacy trials (61 supporting flex-
ible approval and 60 supporting regular approval) were
identified for the 92 indications (Table 2). The median
trial duration was similar between the two groups (35.0
[22.0–44.0] vs. 35.0 [26.0–44.1] months, p = 0.85). Flex-
ible approvals were primarily supported by early phase
(18/61 vs. 1/60, p < 0.001), and single-arm (22/61 vs. 1/
www.thelancet.com Vol 55 February, 2025
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Total Flexible
Approvals

Regular
Approvals

p-value

Total clinical trials, No. 121 61 60

Participants, median (IQR) 431 (272–760) 326 (171–616) 580 (390–1006) <0.001b

Clinical trial phase <0.001a

Phase III 102 43 (70.5%) 59 (98.3%)

Phase I or II 19 18 (29.5%) 1 (1.7%)

Study design <0.001a

Randomized

Activec 47 22 (36.1%) 25 (41.7%)

Placebo 51 17 (27.9%) 34 (56.7%) 0.248a

No controld 23 22 (36.1%) 1 (1.7%)

Type of blinding (Only for RCT,
N = 98)

0.799a

Double blind 55 23 (37.7%) 32 (53.3%)

Open label 43 16 (26.2%) 27 (45.0%)

Primary endpoint <0.001a

OS (including OS, PFS dual
endpoints)

37 14 (23.0%) 23 (38.3%)

PFS 40 14 (23.0%) 26 (43.3%)

RR (CR) 25 24 (39.3%) 1 (1.7%)

Other 19 9 (14.8%) 10 (16.7%)

Endpoint category <0.001a

OS 37 14 (23.0%) 23 (38.3%)

RR 27 24 (39.3%) 3 (5.0%)

Time to event 57 23 (37.7%) 34 (56.7%)

Trial duration, median
(months) (IQR)

35.0 (25.0–44.0) 35.0 (22.0–44.0) 35.0 (26.0–44.1) 0.850b

Articles
60, p < 0.001) pivotal trials. Among the 60 trials sup-
porting regular approvals, the majority relied on
progression-free survival (PFS, 26/60, 43%) and overall
survival (OS, 23/60, 38%) as primary outcomes. A total
of 39% (24/61) of trials in the flexible approval group
used RR as their primary outcome, compared to only
one trial (2%) used RR in the regular approval group.

Clinical benefits, safety and unmet clinical needs
The random-effects meta-regression showed greater
clinical benefits in the flexible approval group, as indi-
cated by the hazard ratios (HR) for OS (0.61 vs. 0.72,
p < 0.01, Fig. 2). Similarly, a significant difference was
observed between flexible approvals and regular ap-
provals for PFS (0.39 vs. 0.51, p = 0.03, Fig. 3).

Serious adverse events were reported in 12,482 out of
28,174 treated patients (44%) with drugs receiving flex-
ible approval, compared to 16,422 of 47,681 patients
(34%) with drugs receiving regular approval (p = 0.06,
Table 3). Sensitivity analyses, stratified by approval type,
cancer type, drug type, and drug innovation status,
showed consistent trends in OS and PFS
(Supplementary Tables S2 and S3). Furthermore, drugs
receiving flexible approvals were associated with in-
dications where no existing treatment options were
available (31/48 vs. 10/44, p < 0.001) and were more
frequently defined as first-in-class therapies (21/48 vs.
9/44, p = 0.03, Table 3).
IQR, interquartile range; RCT, randomized clinical trial; OS, overall survival; PFS, progression-free survival; RR,
response rate; CR, complete response. ap values calculated on the basis of Pearson Chi–Square test. bp values
calculated on the basis of Mann–Whitney U test (based on the raw values in each study). cIncludes comparators
in which placebo is received in addition to active treatment (i.e., add-on clinical trials). dIncludes supportive
therapy or standard care.

Table 2: Design of pivotal trials supporting approvals of novel cancer drugs, 2012–2021.
Discussion
In our analysis of newly approved imported cancer
drugs in China between 2012 and 2021, flexible ap-
provals were characterized by fewer Chinese and Asian
participants in pivotal trials and in the datasets sup-
porting the approvals. A substantial portion of pivotal
trials supporting flexible approvals were early-phase,
single-arm studies, with RR as the primary efficacy
endpoint. The justification for granting flexible ap-
provals was associated with higher level of unmet clin-
ical needs, often in situations where no existing
treatment options were available or with a higher pro-
portion of first-in-class drugs, as well as the potential for
substantial clinical benefits, demonstrated by more
favorable hazard ratios for OS or PFS.

Regulatory decision-making strategies related to new
drugs are complex and multifaceted,10 requiring a deli-
cate balance between unmet clinical needs and the
strength of evidence for efficacy and safety, while
acknowledging possible ethnic differences in target
populations. In the past, the lack of localized clinical
data and lengthy review delays in China made it difficult
for imported drugs to enter the market under the pre-
vious regulatory framework, leaving many patients
without viable treatment options. For instance, mito-
tane, a critical treatment for adrenocortical carcinoma,
was approved in the United States in 1964 but remained
www.thelancet.com Vol 55 February, 2025
unavailable in China for decades, potentially leaving
around 2000 Chinese patients without effective treat-
ment.11,12 In this context, regulatory flexibility became
essential to enhance patient access to new medications
and broaden treatment options. Particularly in cases of
devastating or rare diseases, both regulators and pa-
tients would be willing to accept certain levels of evi-
dence uncertainty to expedite access to life-saving
medicines.13 Over the past decade, we observed that
nearly half of the oncology indications approved in
China have incorporated some degree of regulatory
flexibility (Supplementary Fig. S1). Following the regu-
latory reforms in 2015, China introduced more flexi-
bility through various expedited pathways, such as
priority review, conditional approval, breakthrough
therapy designation, and accelerated approval for
foreign-approved drugs. Based on our findings, the
majority of flexible approvals (90%) received at least one
of these expedited pathways. A prime example is mito-
tane, which received marketing approval in China in
2023 with real-world data from in Chinese patients.
7
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Study

Random effects model

Heterogeneity: I2 = 36%, τ2 = 0.0063, p = 0.02
Test for subgroup differences: χ1

2 = 11.40, df = 1 (p < 0.01)
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Fig. 2: Forest plot of hazard ratio for OS used for approval of new cancer drugs in China, 2012–2021. Legend: Weights are from random-effects
meta-regression analysis, which accounts for between- and within-study heterogeneity. The numbers following the drug names indicate
different indications for the same drug, while the letters represent different pivotal trials for the same indication. F–A: Flexible approvals. R–A:
Regular approvals.
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Despite not being fully aligned with specific regu-
latory provisions, this study illustrated that such
flexibilities were associated with drugs addressing
unmet medical needs and demonstrating substantial
clinical benefits. Unmet needs in our study were
defined by considering both the availability of stan-
dard treatments and the novelty of drugs. In the
absence of standard treatments, patients face a treat-
ment gap with no available options; while the novelty
of drugs often suggests the potential for break-
throughs in therapeutic outcomes. As the treatment
landscape evolves, so do clinical needs, which in turn
influence the degree of regulatory flexibility. For
example, early approvals of kidney cancer treatments
like sorafenib and sunitinib (2006 and 2007) in China
were based on studies in Asian populations, with little
to no data from mainland China.14,15 These approvals
reflected regulatory flexibility, where some risks were
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Heterogeneity: I2 = 87%, τ2 = 0.1342, p < 0.01
Test for subgroup differences: χ1

2 = 4.64, df = 1 (p = 0.03)
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Fig. 3: Forest plot of hazard ratio for PFS used for approval of new cancer drugs in China, 2012–2021. Legend: Weights are from random-effects
meta-regression analysis, which accounts for between- and within-study heterogeneity. The numbers following the drug names indicate
different indications for the same drug, while the letters represent different pivotal trials for the same indication. F–A: Flexible approvals. R–A:
Regular approvals.
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Total Flexible Approvals Regular Approvals p value

Efficacy

Overall survival

Pooled Hazard ratioc (N = 34) 0.68 (0.65–0.71) 0.61 (0.55–0.66) 0.72 (0.69–0.75) <0.001d

Progress-free survival

Pooled Hazard ratioc (N = 50) 0.46 (0.42–0.52) 0.39 (0.33–0.48) 0.51 (0.45–0.57) 0.03d

Safety

Serious adverse events, No. (%) 28,904 of 75,855 (38.1%) 12,482 of 28,174 (44.3%) 16,422 of 47,681 (34.4%) 0.056b

Unmet needs

Availability of standard care <0.001a

Yes 51 17 (35.4%) 34 (77.3%)

No 41 31 (64.6%) 10 (22.7%)

Novelty (Drug innovation) 0.046a

First-in-class 30 21 (43.8%) 9 (20.5%)

First-in-indication 35 16 (33.3%) 19 (43.2%)

Advance-in-class 8 5 (10.4%) 3 (6.8%)

Addition-to-class 19 6 (12.5%) 13 (29.5%)

IQR, interquartile range. ap-values calculated on the basis of Pearson Chi–Square test. bp-values calculated on the basis of Mann–Whitney U test (based on the raw values in
each study). cFrom random-effects meta-regression. dp-values calculated on the basis of Cochran’s Q test.

Table 3: Clinical benefits, safety and unmet needs of flexible approvals vs. regular approvals, 2012 to 2021.
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accepted to quickly address urgent clinical needs in
kidney cancer. However, as standard treatments
became available, the need for stronger evidence
grew. Everolimus, which initially sought to skip Chi-
nese trials in 2009, was approved in 2013 after
completing a Phase I bridging study in China.16 Later
drugs like axitinib17 and pegaptanib18 incorporated
China into global or Asia-focused trials, reflecting a
decrease in regulatory flexibility as clinical needs
became less urgent.

Clinical benefits are a critical consideration in drug
review and regulation. Our findings suggest that flexible
approvals were associated with drugs showing more
favorable clinical outcomes, implying that drugs with
greater benefits may be more likely to receive flexible
approval despite data uncertainty. However, assessing
these benefits and making decisions on regulatory
flexibility have to consider ethnic sensitivity. According
to the International Council for Harmonization guide-
lines,19 disease characteristics can vary across pop-
ulations due to a range of intrinsic and extrinsic factors
including genetics, metabolism, clinical practices, diets,
and environments. For instance, while over 90% of
melanoma cases in Caucasians are cutaneous non-
limbic subtypes, mucosal and limbic melanomas-
generally associated with poorer prognosis and fewer
BRAF V600 mutations-are more common in China.20

These differences led China to require comprehensive
local trials to verify the efficacy and safety of vemur-
afenib and the dabrafenib–trametinib combination for
BRAF V600+ melanoma before granting approvals.21,22

This demonstrates how population-specific disease
characteristics can influence drug approval
requirements. Recently, the FDA has emphasized the
need for greater diversity in clinical trials, highlighting
the importance of ethnic sensitivity.23 This ensures that
trial outcomes are more applicable to diverse groups. An
illustrative case is the FDA’s rejection of sintilimab for
non-small cell lung cancer, partly due to insufficient
diversity in clinical data.24 Similarly, regulatory bodies in
other countries, like Japan, Singapore and Indonesia
also consider possible ethnic differences during review,
reinforcing the need for population-specific evidence in
drug approvals.25

Amid the dominance of drug research & develop-
ment in regions like the US and Europe, China is
emerging as a growing player in domestic pharmaceu-
tical research and development.26 However, many
countries still heavily rely on imported drugs due to
limited local pharmaceutical markets.27,28 For these
countries, China’s flexible regulatory strategy offers a
potential model for introducing clinically valuable
drugs, balancing data quality with expedited access. For
example, countries like Singapore, Malaysia and
Indonesia simplify their registration and review pro-
cesses for drugs already approved in reference coun-
tries. Countries adopting similar approach should
consider factors such as domestic clinical demand,
regulatory capacity, and the ability to conduct local
clinical trials, as well as weigh the costs of conducting
these trials against the risks of approving drugs based
on limited evidence. The insights generated from this
study can help guide these countries in developing
flexible regulatory strategies, potentially fostering glob-
ally aligned regulatory practices while addressing local
treatment needs.
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Although flexible approvals have enhanced drug
accessibility, they often operate on a case-by-case basis
without unified and explicit standards. This approach
can raise uncertainty regarding clinical benefits and
safety for the target population or local patient of
approved drugs. For example, it could result in the
approval of drugs with limited efficacy or a higher
incidence of adverse reactions, which not only delays
patients’ access to effective treatments but also increases
their financial burden. Research has found that the
translation of these early benefits into long-term clinical
advantages remains uncertain, especially in the setting
of drugs receiving accelerated approval from the
FDA.29–31 While China adopted regulatory flexibility in
reviewing imported drugs, it is essential to address
these uncertainties through post-marketing evidence
generation to confirm the clinical benefits and safety of
approved drugs. For instance, denosumab (in the
UNOD list) was conditionally approved for the Chinese
market in 2020. This approval required the applicant to
continue conducting clinical research in China and to
provide the necessary data within five years to support
conversion to standard approval.

Limitations
This study has several limitations. First, the definition of
flexible approval used in this study is not explicitly outline
in publicly regulatory documents but is derived from the
limited data from Chinese participants. Second, while
unmet medical needs are frequently referenced by reg-
ulatory bodies, there is no universally accepted definition
or standardized quantitative criteria for this concept. In
this study, we defined unmet clinical needs based on the
absence of standard treatments and the innovativeness of
drugs. This definition, grounded in extensive literature
research and regulatory review experience, reflects prac-
tical considerations. Conditions lacking effective medi-
cations and highly innovative drugs are typically
associated with higher unmet clinical needs, making
them strong candidates for “formal” expedited pathways,
including accelerated approval, conditional approval, or
breakthrough therapy designation. As such, this defini-
tion is both practical and reasonable.

Conclusion
Over the past decade, China has heavily depended on
imported drugs to address its clinical needs, with many
approvals granted through flexible regulatory pathway
relying on limited clinical evidence from Chinese pa-
tients. A substantial portion of these approvals involved
early phase, single-arm pivotal studies using response
rate as the primary endpoint. This study demonstrates
that these flexible approvals were more likely to
encompass drugs targeting significant unmet medical
needs and offering greater clinical benefits compared to
those approved through regular pathways. These find-
ings offer critical perspectives on the evaluation criteria
www.thelancet.com Vol 55 February, 2025
for imported drugs in China and may provide a valuable
framework for other countries to refine their evaluation
and approval systems for imported pharmaceuticals,
promoting to more adaptive and globally harmonized
regulatory practices.
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