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Summary

Background With the growing notion of patient-focused drug development, the quality of life and other patient-
reported outcomes (PROs) of cancer patients are gaining considerable attention. Several drug regulatory agencies,
including the U.S. Food and Drug Administration (FDA), are calling attention to PROs. This review aims to
comprehensively characterise the application of PROs and regulatory considerations for PROs in the FDA-
approved novel oncology drugs.

Methods The FDA review documents and labels for novel oncology drugs approved from July 2017 to July 2022 were
retrieved. We collected and analysed drug approval information, types of endpoints for PROs, PRO measures, designs
of trials including PROs, and regulatory comments on PRO-related contents.

Findings Results demonstrated that PROs were used more commonly for solid tumours than hematologic malig-
nancies, which might be correlated with the disease characteristics. We further categorised and analysed existing
PRO measures, providing insight for tool selection in future oncology trial design. Our findings also indicated that
PROs currently do not play a significant role in oncology drug approvals. The major deficiencies related to PROs
commented on by FDA reviewers were analysed, followed by recommendations for improvements.

Interpretation This review demonstrates that PROs currently do not play a significant role in oncology drug marketing
review, and how they can be used to support the approval of new oncology drugs is still in the exploratory stage. This
current situation is not only related to the deficiencies in the design and implementation of PRO-related contents in
oncology trials, but more importantly, it is a reminder that we should pay more attention to patient experience in the
development of oncology drugs.

Funding This study was not supported by any funding.
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Introduction

The value of patient-reported outcomes (PROs) has been
recognised by both clinical experts and regulatory
authorities. PRO measures (PROMs) can be recruited as
a supportive means for the evaluation of disease-related
symptoms, psychological and social functions,
therapy-related adverse events and satisfaction with
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treatment.” By reporting PROs, cancer patients can
participate more actively in the treatment and provide
important references for physicians’ decision -making.
In the clinical practice of oncological departments, it is
important to prolong survival and to improve the quality
of life (QoL) for the patients under cancer treatment.
QoL and other patient experiences can be well reflected
by PROs. Health-related quality of life (HRQoL) mea-
sures and other patient-reported outcomes in cancer
trials could generate valuable data to assist in assessing
the risks and benefits of treatment and to promote
patient-focused cancer care.

While QoL is increasingly valued in the treatment of
oncology patients, current oncology drug approvals still
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Review

Research in context

Evidence before this study

Patient-reported outcomes (PROs) in oncology have been
continuously explored, but little previous research has focused
on regulatory considerations regarding PROs. In fact, the role
of PROs in supporting regulatory decisions in novel oncology
drug is limited. There is a lack of studies that comprehensively
evaluating the role of PROs in the marketing review of new
oncology drugs and regulatory consideration of PRO-related
content.

Added value of this study

This study presents a comprehensive analysis of incorporating
PRO into the holistic clinical evidence during drug evaluation
for newly approved oncology drugs in the US in the recent

predominantly rely on survival-related endpoints. In
recent years, a large number of new oncology drugs
have been launched, often based on their use of overall
survival (OS) as the gold standard for clinical benefit in
oncology patients. However, from many recent reviews
of the post-marketing clinical value of oncology drugs in
the literature, many approved oncology drugs did not
yield high clinically meaningful benefits in terms of QoL
or OS in post-marketing clinical practice compared to
placebo or pre-existing regimens.”” Several studies have
shown that many oncology drugs do not provide satis-
factory improvements in QoL or that there are many
deficiencies in the assessment of QoL in oncology
clinical trials.®’

From a regulatory perspective, the concept of patient-
focused drug development has been widely accepted,
with a main gateway of collecting patient experience
data (PED). PED refers to all information on patients’
experiences, perspectives and preferences regarding the
disease and related treatments, with PRO as one of
the key presentations. The demand for PROs to assist
the development of novel oncology drugs has become
increasingly evident as multinational drug regulatory
agencies have become more enthusiastic about
exploring patient-focused drug development.*” Sponsors
and regulators showed increased interest in patients’
perception of disease conditions and treatments. The
International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use
(ICH) and many regulatory agencies are exploring how
to incorporate patient experiences and perspectives into
drug development. US Food and Drug Administration
(FDA) acknowledged the use of PROs as clinical trial
endpoints in cancer drugs and biologics development.'
FDA also published a series of guidance to support
patient-focused drug development.'* However, chal-
lenges do exist in the collection, analysis and interpre-
tation of PROs. Previous studies have shown that PROs
were rarely included in the labelling of oncology

five years. On this basis, this study delineated future prospects
for applications of PROs in oncology trials and raised feasible
recommendations for the use of PROs in future oncology
clinical trials from the perspective of regulatory
considerations.

Implications of all the available evidence

All available evidence indicates that the role of PROs is
currently limited in the FDA marketing reviewing of novel
oncology drugs. However, the importance of the personal
feelings and perspectives of oncology patients is well
recognised. In the future development of novel oncology
drugs, more attention could be paid to PRO-related studies.

products approved by the FDA,'*"* and how regulators
view the results of PROs is yet equivocal. There is no
sufficient clarity on how PRO is used to inform benefit-
risk assessment and regulatory decision-making in
novel oncology product applications, and current
PROMs in the oncology field still stand against critical
challenges to play a significant role in marketing
reviews.

Much has been written about the design and im-
plantation of PROs in clinical trials, and international
standards for the inclusion and analysis of PROs are
getting in place.''* Nevertheless, studies that system-
atically analyse regulatory considerations are still lack-
ing. This study therefore set out to characterise the
utilisation of PROs in clinical trials of a wide range of
novel oncology drugs recently approved by the FDA and
make an in-depth analysis of regulatory considerations
for PRO data. This article will further provide feasible
recommendations for applying PROs in clinical trials to
support marketing review, thereby promoting a clinical
value-oriented and patient-focused oncology drug
development philosophy.

Methods

Data screening

This cross-sectional analysis screened all new molecular
entities (NMEs) of new drug applications (NDAs) and
biologic license applications (BLAs) approved by the
FDA between July 01, 2017 and July 01, 2022. The
reason for choosing July 01, 2017 as the inclusion start
time is that FDA required a ‘Patient Experience Data
Table’ in review documents for drug and biologic mar-
keting applications received after June 12, 2017." Only
novel therapeutic products in oncology were identified
for analysis, excluding diagnostic products, vaccines,
blood and blood products, and cellular and gene therapy
products. FDA clinical review documents and labels
were collected from Drugs@FDA, the FDA-approved
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drugs database. The screening process was conducted
by two researchers independently and verified by a third
author.

Data collection

For each product and document identified, we collected
basic drug approval information (the first approved
indication, expedited approval pathways, orphan drug
status), PED included in review documents, PROMs,
design of trials using PRO, analytical methods on
PROMs, FDA reviewer comments regarding PRO and
the inclusion of PRO information in the original label-
ling. Whether the review report contains PED infor-
mation mainly referred to the “Patient Experience Data
Table” in the FDA review documents. For the docu-
ments without the “Patient Experience Data Table”, two
researchers independently verified the full text of these
review documents for the inclusion of PED. All infor-
mation was extracted independently by two different
researchers according to a pre-determined proforma
and verified by a third researcher.

Statistical analysis

The statistical analysis methods in this paper include
descriptive statistics and the chi-square test. Data ana-
lyses and graphing were done with RStudio (version
2022.12.0) and Adobe Ilustrator (version 27.0.1).

Role of funding

This study was not supported by any funding. All au-
thors had access to the raw data and approved the
manuscript for publication.

Results

Characteristics of included novel oncology drug
approvals and pivotal trials

From July 2017 to July 2022, the FDA approved a total of
67 novel oncology therapeutic products. Among the 67
approvals, the most frequent indications were lung
cancers (n = 10, 14.9%), breast cancers (n = 8, 11.9%),
leukemia (n = 10, 14.9%) and lymphoma (n =9, 13.4%).
Information on all approved drugs included in this
article is provided in Supplementary Table S1. For the
67 medical review documents of oncology NMEs and
BLAs, we summarised the PED categories in 45 review
documents  that contained PED  information
(Supplementary Table S2). The most frequent type of
PED was PRO, while a small number of clinician-
reported outcomes (ClinROs), performance outcomes
(PerfOs) and other patient-focused drug development or
other stakeholder meeting summary reports also were
identified. Therefore, we focused on the analysis and
discussion of PROs in this article. As shown in Table 1,
of these 67 approvals, 45 (67.2%) included PROs in FDA
clinical review documents, including 33 NMEs and 12
BLAs. The inclusion of PROs in the review documents
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in different categories of applications was analysed.
There was a slightly higher proportion of non-orphan
drugs (75.0%) compared to orphan drugs (59.6%) and
a slightly higher proportion of accelerated approvals
(73.5%) compared to regular approvals (60.6%) that
contain PRO information. The application of PROs in
the medical reviews of products for different indications
also varied. Approvals of solid tumour products were
more likely to incorporate PROs than that of hemato-
logic malignancies (82.5% vs 44.4%, p < 0.001).

Of these 45 medical review documents, a total of 45
clinical trials containing PRO information were extrac-
ted and analysed. Nearly half of these trials were single-
arm trials, and most were open-label trials (77.8%).
Among the trials, PROs were typically used as secondary
or exploratory endpoints (Table 2), with only one trial in
which PROs were used as a coprimary endpoint but
resulted in insufficient evidence (Supplementary
Table S3). In several trials, PROs had also been uti-
lised as a safety or tolerability assessment and recog-
nised by FDA reviewers. The design details of these
included trials were collected in Supplementary
Table S3.

Summary and classification of PROMs used in
oncology trials

To further investigate the application of PROs in the
oncology trials of NDA, all PROMs applied in the 45
pivotal trials included in this study were sorted out and
classified. As shown in Fig. 1A, 36 different PROMs
were identified and distributed into three categories,
including (1) generic QoL measures, (2) other generic
measures for symptoms, function or safety, (3)
indication-specific measures. The frequency of applica-
tion of different types of PROs in each category was
plotted according to the indication. Of the 36 PROMs, 5
were generic QoL measures. The EuroQol-5 Di-
mensions (EQ-5D) and the European Organisation for
Research and Treatment of Cancer Quality of Life
Questionnaire-core questionnaire (EORTC QLQ-C30)
were the most broadly used measures, which were
applied in 28 (62.2%) and 24 (53.3%) trials respectively.
In addition to the generic QoL measures described
above, there were 11 measures designed to assess spe-
cific symptoms, function or safety. And these measures
were also generic and applicable to a wide range of in-
dications. Besides the generic PROMs, 20 indication-
specific PROMs were used across the included trials
(Table 3). We further analysed the strategy of selecting
PROs in the oncology trial design. Across the 45 trials
that conducted PRO assessments, 40 (88.9%) included
generic QoL measures, 15 (33.3%) included generic
measures for symptom, function or safety, and 27
(60.0%) included indication-specific measures (Fig. 1B).
The results showed that the majority of oncology trials
made the PRO assessment using the combination of
different PROMs. The most common strategies are the
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(N = 22)

Oncology NDA-NMEs and
BLAs without PRO information
in the medical review documents

Oncology NDA-NMEs and P
BLAs with PRO information
in the medical review documents

Application type
NDA-NME (n = 45)
BLA (n = 22)

Orphan status
Orphan (n = 47)

12 (26.7%)
10 (45.5%)

19 (40.4%)

Non-Orphan (n = 20) 3 (15.0%)
Recommendation on regulatory action

AA (n = 34) 9 (26.5%)

RA (n = 33) 13 (39.4%)
Indication

Solid tumours (n = 40) 7 (17.5%)

Haematological malignancies (n = 27) 15 (55.6%)

accelerated approval.

Abbreviations: BLA, biologic license application; NDA, new drug application; NME, new molecular entity; PRO, patient-reported outcome; RA, regular approval; AA,

(N = 45)

33 (73:3%) 0.124
12 (54.5%)

28 (59.6%) 0.043
17 (75.0%)

25 (73.5%) 0.260
20 (60.6%)

33 (82.5%) 0.001

12 (44.4%)

Table 1: Characteristics of oncology approvals reviewed in this article.

combination of generic QoL measures and indication-
specific PROMs (55.6%), or the combination of
generic QoL measures and measures for key symptoms,
functions or safety (26.7%) PROMs.

Critical comments on PROs clearly identified in the
review documents

Although PRO information was included in the clinical
review documents of the 45 products, the vast majority
of these PRO results (43/45) were not included in the
original label. PRO information was included in the
original label for only 2 out of the total 45 products. To
explore why PROs were rarely endorsed by FDA re-
viewers and failed to meet the criteria of labelling
claims, we comprehensively reviewed all the review
documents containing PRO information and collected
the PRO-related deficiencies explicitly pointed out by
reviewers in their comments. The most common de-
ficiencies were presented in Fig. 2 and categorised into
issues regarding trial design, PROM selection, statistical

Number of trials

Randomisation
Randomised 26 (57.8%)
Single-arm 19 (42.2%)

Blinding status

Blinded 10 (22.2%)

Open-label 35 (77.8%)
PRO related endpoint type

Primary 1(2.2%)

Key secondary 2 (4.4%)

Secondary or exploratory 42 (93.3%)

Table 2: Characteristics of the clinical trials that included PRO.

analysis and PRO data collection. The trial design issue
was likely to be addressed when PROs were generated in
a single-arm or open-label study. The PROM selection
issue was addressed when the elements in the PROMs
did not align with the potential treatment-related out-
comes, and therefore, referred to as questionable
PROMs content validity. Specific deficiencies related to
statistical analysis and PRO data collection were pre-
sented in a descriptive manner in the figure, including
type I error control, not adequately power, lack of min-
imal clinically important difference (MCID) or baseline
assessment, low PROM completion rate and missing
data due to patients discontinued study. The detailed
excerpts of the critical language of PRO-related de-
ficiencies commented by FDA reviewers were sum-
marised in Supplementary Table S4.

Discussion

In this study, we analysed the use of PROs in the NDAs
and BLAs in a wide range of oncology drugs and sum-
marised the common PRO-related deficiencies pro-
posed by the FDA reviewers. Across the approvals of
oncology products reviewed here, PROs were found to
have a minor role in supporting the benefit-risk
assessment. Historically, cases in which PROs have
played a significant supportive role in oncology drug
approval have been sporadic, such cases include the
approval of Porfimer, Gemcitabine, Mitoxantrone,
Imatinib, Palifermin, etc.”” From the results of this
study, the application of PROs was higher in solid tu-
mors (n = 33, 82.5%) than in haematological malig-
nancies (n = 12, 44.4%). Among them, breast cancer
products applied the highest number of PROs, followed
by lung cancer and prostate cancer (Supplement
Table S1). This could be related to the treatment
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Fig. 1: Use of different types of PROM in oncology trials with different indications. PROMs are classified into three major categories, generic
quality of life (QoL) measures (olive), measures for symptom, function or safety (cyan) and indication-specific measures (purple). (A) The
measure counts (y axis) are plotted versus the number of pivotal trials corresponding to indications mentioned on the x axis. Generic QoL
measures are further divided into EQ-5D, EORTC QLQ-C30, FACT-G and other generic QoL measures; Indication-specific measures are divided
into EORTC QLQ modular, FACT modular and other indication-specific measures. (B) The numbers in the Venn diagram indicate the number of
included pivotal trials, using the Venn diagram to represent the use of multiple different types of PROMs in a single trial. Abbreviations: EQ-5D,
EuroQol Five Dimensions Questionnaire; EORTC QLQ, European Organisation for Research and Treatment of Cancer Quality of Life Ques-
tionnaire; FACT, the Functional Assessment of Cancer Therapy; EORTC QLQ-C30, EORTC QLQ-core questionnaire; FACT-G, FACT- General.
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Approvals (n) Generic QoL measures (n) Other generic measures for symptom, Indication specific measures (n)
function or safety (n)
Solid tumours (33) EORTC QLQ-C30 (20)/EQ-5D (20)/  Bowel diaries (1)/BPI-SF (4)/FACIT-F (1)/ EORTC QLQ-BIL21 (1)/EORTC QLQ-BR23 (2)/
FACT-G (2)/PedsQL (2)/PGIC (1) HRU (1)/PGIC (Symptoms) (1)/WPAI-GH (1) EORTC QLQ-CX24 (1)/EORTC QLQ-G.I.NET21 (1)/

Haematological malignancies (12) ~ EORTC QLQ-C30 (4)/EQ-5D (7)/ NEI-VFQ-25 (1)/FACIT-F (1)/0SDI (1)/TINAS (1)/  EORTC QLQ-MY20 (2)/FACT-Lym (2)/FACT-MM (1)/

FACT-G (1)/PGIC (1) PRO-CTCAE (2)/Skindex-29 (1)

Abbreviations: BPI-SF, (modified) Brief Pain Inventory-Short Form; EQ-5D, EuroQol Five Dimensions Questionnaire; EORTC QLQ, European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire; EORTC QLQ-BIL21, EORTC QLQ- Cholangiocarcinoma and Gallbladder Cancer; EORTC QLQ-BR23, EORTC QLQ-Breast Cancer; EORTC QLQ-CX24, EORTC QLQ-Cervical Cancer; EORTC QLQ-C30,
EORTC QLQ-core questionnaire; EORTC QLQ-G.I.NET21, EORTC QLQ-Gastrointestinal neuroendocrine tumours; EORTC QLQ-LC13, EORTC QLQ-Lung Cancer; EORTC QLQ-MY20, EORTC QLQ-Multiple

Myeloma; EORTC QLQ-PR25, EORTC QLQ-Prostate Cancer; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; FACT, the Functional Assessment of Cancer Therapy; FACT-B, FACT-Breast;
FACT-G, FACT-General; FACT-Lym, FACT-Lymphoma; FACT-M, FACT-Melanoma; FACT-MM, FACT-Multiple Myeloma; FACT-P, FACT-Prostate; HRU, Health Resource Utilization; MDASI-CML, MD Anderson
Symptom Inventory-Chronic Myeloid Leukemia; MFSAF, Myelofibrosis Symptom Assessment Form; MPN-SAF, Myeloproliferative Neoplasm Symptom Assessment Form; NEI-VFQ-25, National Eye Institute
Visual Function Questionnaire; NFBSI-16, National Comprehensive Cancer Network-Functional Assessment of Cancer Therapy-Breast Cancer Symptom Index; OSDI, Ocular Surface Disease Index; PedsQL,
Paediatric Quality of Life Inventory; PGIC, Patients’ Global Impression of Change; PRO-CTCAE, Patient-Reported Outcomes version of the Common Terminology Criteria for Adverse Events; SMQ, Symptom
Measurement Questionnaire; TINAS, Therapy-Induced Neuropathy Assessment Scale; WPAI, Work Productivity and Activity Impairment questionnaire; WPAI-CML, WPAI-Chronic Myeloid Leukemia; WPAI-

GH, WPAI-General Health.

EORTC QLQ-LC13 (5)/EORTC QLQ-PR25 (2)/
FACT-B (1)/FACT-M (2)/FACT-P (3)/NFBSI-16 (1)/
SMQ (2)

MFSAF (1)/MDASI-CML (1)/MPN-SAF (1)/WPAI-CML (1)

Table 3: PROMs of different categories reviewed in this article.

development and disease characteristics of different
tumor types. For instance, with the establishment of
molecular subtypes of breast cancer and the develop-
ment of new drugs, the 5-year survival rate has reached
90%.”' Patients with breast cancer often experience
chronic pain and fatigue, given the palliative nature of
many advanced breast cancer treatments, health-related
QoL (HRQol) is an important factor in assessing the
risk—benefit profile of treatments. Similarly, the number
of men surviving after being diagnosed with prostate
cancer has increased rapidly in high-income countries.
The quality of survival experienced, with the definition
of the specific effects of the disease and its treatment,
must be robustly measured to facilitate appropriate care
provision.”” However, in haematological malignancies,
clinical trials included in this study, the use of PROs is
less than that in solid tumors. This may be because
response rates have been widely and reliably used for
approval of haematological malignancy drugs, where the
complete response was associated with decreased
transfusion requirements, decrease in infections, and
increased survival.” This article further provided an in-
depth analysis of the FDA reviewers’ evaluation of PROs
and summarises the drawbacks of the current use of
PROs in oncology trials. The analysis was performed
based on a large number of review documents to derive
trends. Further in-depth studies on PROs in oncology
drug approval are hinged due on several factors. The
deficiencies of PRO studies are not raised in a systemic
manner and issues that are not highlighted by FDA
reviewers may also exist in the relevant studies. Mean-
while, despite that PRO-related content is currently
presented in a specific section of the review documents,
in most cases, the details about the PROs in the
oncology trials are not disclosed owing to their explor-
atory nature. In addition, there is a risk that suboptimal

PRO results will not be published publicly, leading to
the details in the design and implementation of PRO
studies in the related oncology trials could be sub-
merged. In order to advance patient-focused drug
development, it is necessary to disclose more detailed
PRO-related content. On the other hand, the comments
from the FDA reviewers have provided some insights on
the refinement of PRO evaluation for oncology drugs.
Although there are some guidelines issued by different
regulatory agencies regarding patient-focused drug
development, the inclusion of PROs in clinical trials is
not a mandatory requirement. Therefore, PROs in
oncology trials cannot be overly demanding and
currently exist in many oncology drug trials as explor-
atory studies. However, if it is hoped that PRO-related
content will play a greater role in supporting regulato-
ry review, a sound trial design is needed. In the
following section, we proposed potential improvements
for each specific deficiency to mitigate the risk of inap-
propriate use of PROs in future oncology clinical trials.

Regarding the study design issues, FDA reviewers
frequently mentioned that PRO results in single-arm
and open-label trials were difficult to interpret and
could not be claimed to support efficacy assessment on
this basis. Previous FDA guidance did suggest that PRO
results in unblinding trials are rarely adequate to be
included in labelling, and unintentional unblinding
should be avoided." PROs are subjectively assessed
metrics that are susceptible to placebo effects or reporter
bias from non-blinded settings. However, open-label
and single-arm trials are very common in the develop-
ment of novel oncology drugs, and a large proportion of
the accelerated approvals are based on single-arm tri-
als.”* Therefore, it would be meaningful to address
the limitations of unblinded designs and establish the
acceptance criteria for incorporating PRO data into the

www.thelancet.com Vol 59 May, 2023


www.thelancet.com/digital-health

Review

Comments

Design Established name &S
Abemaciclib

Alpelisib

Apalutamide
Darolutamide

Fedratinib

Neratinib maleate
Nivolumab and relatlimab
Ripretinib

Trilaciclib

Tucatinib
177Lu-PSMA-617
Asciminib

Belantamab mafodotin O s
Dacomitinib

Duvelisib

Encorafenib

Isatuximab

Lutetium Lu 177 Dotatate
Margetuximab
Mogamulizumab

Pacritinib

Polatuzumab vedotin
Relugolix

Talazoparib

Tebentafusp

Tivozanib O
Acalabrutinib O
Capmatinib

Cemiplimab

Copanlisib

Dostarlimab

Enfortumab vedotin e) ]
Entrectinib

Erdafitinib
Larotrectinib
Loncastuximab tesirine
Lorlatinib

Mobocertinib
Pemigatinib

Pralsetinib

Selinexor
Selpercatinib
Sotorasib

Tepotinib

Tisotumab vedotin

* %0

Blinded

Open-label

Single-arm

Fig. 2: Key comments and regulatory decision on PRO results. The key comments extracted from the clinical review documents were
categorised and shown on the top of the figure. Study designs of the pivotal trials supporting each drug approval were colour-coded and
indicated on the left of the figure. FDA's decisions on PRO results were indicated by a symbol after the established name of listed products. A
circle indicated that the PRO result was not considered part of the efficacy benefit evidence but were considered as important data for the
review of safety and tolerability, and a star indicated that it supported efficacy benefit and was included in the original labelling. The absence of
a circle or a star indicated that the PRO results were not endorsed by the FDA. Issues that were not addressed by the FDA reviewers could also
exist in the related studies. Abbreviations: FDA, US Food and Drug Administration; MCID, minimal clinically important difference; PROM,
patient-reported outcome measures.
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benefit-risk assessment of single-arm or open-label tri-
als. Previously, FDA members have brought up their
vision regarding the bias that might be introduced into
PROs of open-label trials and identified several debat-
able points. They suggested that it is possible to inves-
tigate some of the key concerns and a more targeted
assessment needs to be devoted.”” However, a recent
study comparing PRO results in blinded or open-label
trials for same cancer has not found the bias of PRO
results arising from open-label settings.”* Another study
has also provided evidence supporting the validity of
PRO results from open-label randomised controlled
trials by assessing 538 randomised cancer trials with
PRO endpoints.” In respect of single-arm trials, the
PRO evaluation could potentially be refined by utilizing
external controls, which could be generated by stand-
ardised collection of PRO data from oncology patients.
Nevertheless, the actual implementation of this strategy
can be extremely challenging, since the concepts of in-
terests of PRO evaluation are likely to vary among
different cancer stages, target populations and available
treatment, even for the same indication. By contrast, the
conduction of PRO evaluation in the post-marketing
studies seemed more feasible. However, the driving
force of such studies is yet to be defined.

In terms of the selection and utilisation of PROMs,
we innovatively classified PROMs into three categories,
including generic QoL measures, other generic mea-
sures for symptom, function or safety and indication-
specific measures. From the results of this study,
generic QoL measures are the most widely used in
oncological PRO investigations. PROs generated from
one generic measure for symptoms and one indication-
specific measure for symptoms became the only two
PROs included in the prescription label in our dataset.
PROMs assessing disease-specific symptoms are more
favoured to support labelling claims, in accordance with
previous studies.””* For PRO studies, the concepts of
specific symptoms or domains are likely to be lucid and
easily justified. However, despite the complexity, the
QoL remains the primary focus of PRO evaluation.
Many QoL scales have been widely used in clinical set-
tings with good reliability and validity, but their appro-
priateness for new drug reviews is still debatable. The
most common generic QoL measures included in
oncology trials, such as EORTC-QLQ-C30, EQ-5D and
FACT-G, have multiple domains covering the evaluation
of physical, functional, social, sexual and emotional well-
being.”** Nevertheless, such multidomain assessments
are not tailored for the evaluation of the therapeutic
effect of new drugs.’’ The content validity of these
measures, if noted, is almost always questioned. The
multi-domain nature of generic QoL measures means
that items affected by variable factors (e.g. emotional
well-being) could be introduced into the PRO analysis.
Even for indication-specific PROMs, the inclusion of
treatment-irrelevant items (e.g. satisfaction with sexual

life) is considered unfavourable. To make the PRO
analysis interpretable, the potential effects of the drugs
as well as the clinical features of the target population
should be input into the item generation of the PROMs.
Tailoring PROMs for novel oncology drugs is indeed
challenging, the selection of items from pre-existing
PROMs or item banks may help with this process.*

The lack of prespecified statistical analysis plans
(SAP) is another major deficiency in the reviewed
documents. The lack of explicit hypotheses and statis-
tical analysis plans of PRO endpoints in oncology
clinical trials has also been raised in previous
studies.’*** In many cases, the establishment of statis-
tical analysis plans is hindered by the study design
which can only be refined in post-marketing studies.
On the other hand, for blinded RCTs, it is important to
choose proper statistical analyses (e.g. time-to-event
and longitudinal analysis) to represent the pre-
specified concepts of interest. The SAPs of PRO end-
points should be designed based on the characteristics
of different indications and therapeutical approaches.
Statistical analyses of PRO endpoints in clinical trials
for different cancer types have already been systemat-
ically reviewed,** which could potentially be recruited
as references for future PRO studies. Across the ap-
provals included in this review, the vast majority of
PROs were presented in an exploratory manner.
However, the FDA guidance stated that exploratory
PRO results that are not included in the statistical hi-
erarchy results are considered descriptive and will be
evaluated for inclusion in the label.” In addition, the
lack of minimal clinically important difference (MCID)
was frequently brought up by the FDA reviewers. Not
only are SAPs and statistical differences needed to
support the recognition of PRO results in oncology
trials as evidence to support benefit, statistically
different results that also reach MCID are more
desirable. To enable PROs to better support benefit-
risk evaluation, more efforts need to be made in the
design and justification of statistical methods, sensi-
tivity tests and MCID settings.

Issues regarding PRO data collection are attributed
to baseline assessment, questionnaire completion rate,
and sample size. It has been proposed in the literature
to encourage PROs to be used in early-stage clinical
trials. The early use of PROs could facilitate the early
identification of challenges in completing PROs and
avoid low completion rates in later pivotal trials.’® Pre-
vious literature also suggested that considering and
adequately addressing the respondent burden associated
with PRO collection could minimise missing PRO data
and ensure the quality of PRO data.” The rollout of
electronic PRO (ePRO) will also bring great promise for
the application of PROs in clinical trials, streamlining
the information collection process and enabling easier
recording and processing of large sample size infor-
mation.” The incorporation of ePRO data collection

www.thelancet.com Vol 59 May, 2023


www.thelancet.com/digital-health

Review

further improved the feasibility and reliability of PRO
assessment.

Not only can PROs be used for an evaluation
endpoint in the therapeutic effect, but the role of PROs
in safety evaluation should not be neglected. Analysis of
this study showed that FDA reviewers mentioned in
multiple cases that while they do not recognize the role
of PRO in supporting efficacy benefits, they do recog-
nize the role of PRO in supporting safety evaluations.
The usefulness of PRO for the evaluation of drug-related
adverse events (AE) has been demonstrated in previous
publications, and patient self-reports might more
adequately reflect AE than physician observation of
symptoms.*"** Currently, the collection of adverse event
information relies on Common Terminology Criteria
for Adverse Events (CTCAE). The PRO-CTCAE, which
collects AE in the form of patient reports, is also grad-
ually gaining recognition and being used.” From the
analysis of previous FDA review documents in this
study, the regulators not only recognised the PRO-
CTCAE for AE assessment,* but also suggested that
some other QoL questionnaires could also support the
safety evaluation of treatment to some extent. Moreover,
there is variation in regulatory consideration of PRO
results to support the efficacy or to support safety. From
the analysis in this paper, PRO results are subject to
more rigorous scrutiny if they are used to support drug
effectiveness in label claims than support for safety
assessments.

The comprehensive and detailed summarisation and
classification of the PROs in oncology trials in this study
could inspire the design of subsequent oncology trials.
However, there are still some limitations in this study.
Firstly, because only FDA review documents were ana-
lysed, this article cannot provide a comprehensive re-
view of globally overreaching regulatory agencies.
Secondly, pivotal trials of NDA are usually limited in
time duration and enrolled population with excluding
some certain populations. Nevertheless, it is beyond the
scope of this study to examine the application of PROs
in investigator-initiated oncology drug trials or real-
world studies. Thirdly, only pivotal trials in the NME
or BLA were included in this study because the FDA
tends to have more detailed review documents of these
applications and it is also more informative for the
use of PRO in the first marketing review of novel drugs.
The use of PROs in other supporting clinical trials or
abbreviated new drug application (ANDA) filings were
not included in this study. Finally, though this study
encompassed bunches of oncology products, the gen-
eralisability of these findings to other non-oncology
drugs is not clear. From the current status, there is a
lack of clear and unified consensus for PROs in
oncology drug trials in the regulatory review, and in-
dustry and academia need clearer guidelines to incor-
porate patient perspectives into novel oncology drug
development. To develop a full picture of patient-
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focused drug development, all parties need to work
together to enhance the focus on the oncology patients’
own perspectives and to improve the quality of life of
oncology patients.

In conclusion, patient-reported outcomes currently
do not play a significant role in influencing the regula-
tory review of novel oncology drugs for marketing. It is
related to the deficiencies in the design and imple-
mentation of oncology drug clinical trials incorporating
patient experience data, and more so to the overall
oncology drug development thinking and regulatory
review considerations. This study summarised the cur-
rent application of PROs in oncology trials and raises
feasible recommendations for the use of PROs in future
oncology clinical trials from the perspective of regula-
tory considerations. These findings will contribute to a
deeper understanding of PROs in the development of
novel oncology drugs.
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