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Abstract
Background  Benefit–risk assessments for medicinal products and devices have advanced significantly over the past decade. 
The purpose of this study was to characterize the extent to which the life sciences industry is utilizing quantitative benefit–
risk assessment (qBRA) methods.
Methods  Semi-structured interviews were conducted with a sample of industry professionals working in drug and/or medi-
cal device benefit–risk assessments (n = 20). Questions focused on the use, timing, and impact of qBRA; implementation 
challenges; and future plans. Interviews were recorded, transcribed, and coded for thematic analysis.
Results  While most surveyed companies had applied qBRA, application was limited to a small number of assets—primarily 
to support internal decision-making and regulatory submissions. Positive impacts associated with use included improved 
team decision-making and communication. Multi-criteria decision analysis and discrete choice experiment were the most 
frequently utilized qBRA methods. A key challenge of qBRA use was the lack of clarity regarding its value proposition. 
Championing by senior company leadership and receptivity of regulators to such analyses were cited as important catalysts 
for successful adoption of qBRA. Investment in qBRA methods, via capability building and pilot studies, was also under 
way in some instances.
Conclusion  qBRA application within this sample of life sciences companies was widespread, but concentrated in a small 
fraction of assets. Its use was primarily for internal decision-making or regulatory submissions. While some companies had 
plans to build further capacity in this area, others were waiting for further regulatory guidance before doing so.

Keywords  Medicinal products · Medical devices · Structured benefit–risk assessment · Benefit–risk framework · Multi-
criteria decision analysis · Discrete choice experiment

Introduction

Over the past two decades, both the science and practice 
of benefit–risk assessment have been subjected to height-
ened scrutiny from regulators, health technology assessment 
(HTA) agencies, and manufacturing authorization holders 
(“sponsors”) of medicinal products and devices. Commen-
surate with this, a range of initiatives has been launched, 
including projects aiming to identify applicable benefit–risk 
assessment frameworks and methods [1–5], catalog relevant 
graphics and visualization tools for use in benefit–risk deci-
sion-making [1, 6, 7], generate evidence-based recommen-
dations for the conduct of benefit–risk evaluation [8, 9], and 
incorporate patients’ perspectives into such assessments [10, 
11].
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In parallel with this work, several regulatory authorities 
have sought to apply specific frameworks and tools—first in 
the context of pilot studies [5, 8, 10] and then as an integral 
part of their review process for new drug and medical device 
marketing authorization applications [12–15]. The term 
“structured framework” refers to a systematic and standard-
ized format for presenting the relevant benefit–risk data and 
the supporting narrative. Examples include the Benefit–Risk 
Assessment Team (BRAT) framework [2] and the Food and 
Drug Administration’s (FDA’s) Benefit–Risk Assessment 
Grid [13]. More recently, regulators have sought to incor-
porate the patient’s perspective into benefit–risk assessment, 
as reflected in the release of new guidance and accompa-
nying templates [16–20]. Collectively, these efforts have 
enhanced the scientific rigor, transparency, and consistency 
with which regulatory agencies conduct benefit–risk assess-
ments [21–25].

Quantitative benefit–risk assessment (qBRA) is one 
approach to incorporating patients’ (or other stakeholders’) 
perspectives into benefit–risk assessment. qBRA refers to 
the combining of data on product performance and stake-
holder preferences to inform the assessment of benefit–risk 
balance. qBRA requires that quantitative weights for—or 
tradeoffs between—benefits and risks be explicitly defined 
using either stated preference methods [such as discrete 
choice experiment (DCE), best–worst scaling (BWS), or 
thresholding] or methods associated with multi-criteria 
decision analysis (MCDA) (e.g., swing weighting) [10, 26]. 
qBRA is contrasted with qualitative benefit–risk assessment, 
in which benefits and risks are measured quantitatively, but 
the judgment regarding the overall benefit–risk balance is 
qualitative in nature (i.e., does not involve combining ben-
efit and risk attributes quantitatively). qBRA is also distinct 
from semi-quantitative benefit–risk assessment. The lat-
ter involves aggregating benefits and risks using implicitly 
determined weights, typically those derived from assump-
tions made by the research team using the ratio of number 
needed to treat (NNT) to number needed to harm (NNH), or 
application of net clinical benefit, for example.

qBRA can be utilized across the medicines development 
lifecycle from discovery through the post-approval period 
to inform industry, health authority, and reimbursement 
decisions [27, 28]. For example, in the medicines develop-
ment phase, understanding what benefit–risk tradeoffs are 
important to patients and clinicians can be used to inform 
the prioritization of medicines in the pipeline on the basis 
of their expected benefit–risk profiles. The application of 
qBRA is not necessary for every decision across the life-
cycle, but can be useful when the benefit–risk decision is 
more complex [29]. In straightforward scenarios in which 
the health care intervention has a high benefit and a low risk 
(or a low benefit and a low risk), a qualitative assessment 
or semi-quantitative presentation of the clinical data may 

suffice to articulate the B-R profile. However, if the medici-
nal product has both high benefit and a high risk, qBRA is 
useful for determining if patients consider the high benefits 
to be worth the risk. Similarly, if the medicinal product has 
a low benefit and a high risk, qBRA could be applied to 
determine whether at least some patients would be willing to 
trade the high risk for a modest benefit such as in the context 
of a condition with high unmet need.

Regulatory interest in qBRA has heightened markedly 
over the past decade. The European Medicines Agency’s 
(EMA’s) Benefit–Risk Methodology Project was estab-
lished in 2009 to review and assess methods for weighing 
and combining the benefits and risks of treatment [8]. It 
concluded that one method in particular, MCDA, could sup-
port decision-makers in instances where the benefit–risk bal-
ance of treatments was marginal. In recent years, the FDA 
has offered increasing encouragement to sponsors regarding 
the application of qBRA by publishing examples of patient 
preference data supporting approval decisions [16], issuing 
guidance on how to collect patient preference data [4], and 
defining when patient preference data could support ben-
efit–risk assessment [15]. Most recently, the EMA’s strate-
gic reflection on “Regulatory Science to 2025” included an 
objective to expand the role of patient preferences in ben-
efit–risk assessments [30].

The extent to which qBRA methods have been adopted 
within the biopharmaceutical and medical device industry, 
however, is less well understood. Indeed, despite expand-
ing literature on benefit–risk assessment [2, 3, 21, 22, 31, 
32], most of the published studies in this area have focused 
on novel, “one-off” applications of benefit–risk assessment 
frameworks and/or qBRA methods [31]. Notable excep-
tions to this include two case studies that describe how 
benefit–risk assessment frameworks and toolkits have been 
integrated into the drug development process within two dif-
ferent biopharmaceutical companies [21, 22, 24, 33].

These two case studies give rise to such questions as: 
how are other companies across the industry conducting 
benefit–risk assessments in practice? To what extent are they 
doing so consistently and comprehensively across their port-
folio and the drug life cycle? What frameworks and quan-
titative methods are they using to do so? What challenges 
have they faced in seeking to apply them, and how have 
they surmounted them? Is qBRA useful to inform decisions 
at different points in the product lifecycle, and if so, when?

The purpose of this study was to address these questions. 
Specifically, it sought to characterize whether and to what 
extent the industry is using frameworks to guide benefit–risk 
assessments, and to describe the types of quantitative meth-
ods and tools they are deploying in benefit–risk analyses. 
Answers to these questions can help identify both emerging 
best practices in this field, as well as factors that are imped-
ing wider adoption of such approaches. We hypothesized 
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that both large companies and those who had adopted a 
structured benefit–risk assessment framework to support 
decision-making would be more likely to have incorporated 
quantitative methods within that framework in one or more 
instances.

Materials and Methods

Study design, data collection, and data analysis were con-
ducted by a research team consisting of subject matter 
experts and experienced practitioners in the application of 
pharmaceutical product benefit–risk assessment methods 
and qualitative data analysis (RD, BH, KM, MYS, JVT). The 
study received Institutional Review Board (IRB) approval 
from the University of Twente’s Faculty of Behavioural, 
Management and Social Sciences.

Sample

The study sample was generated based on the research 
team’s collective knowledge of known experts in the ben-
efit–risk field, and through referrals from professional col-
leagues within the pharmaceutical and drug devices indus-
try. The initial target list of interviewees was subsequently 
augmented via a snowballing process during data collection.

Data Collection

Data were collected predominantly via telephone interview, 
with the exception of one interview that was completed in 
person. All interviews were recorded, and were conducted 
between 01 June and 06 December 2019. Each of the four 
interviewers (RD, BH, KM, MYS) conducted five interviews 
on average. The conduct of the interviewers is described 
in accordance with COREQ guidelines in Supplemental 
Appendix 2.

Survey Design

Data were collected using a semi-structured survey consist-
ing of 24 questions. The introductory letter sent to eligible 
participants included a definition of qBRA. Briefly, qBRA 
approaches combine clinical data on product performance 
and stakeholder preferences or relative importance weights 
on the clinical data to inform the assessment of benefit–risk 
balance (see Supplemental Appendix 1). All survey items 
were open-ended, although two items regarding company 
characteristics included a list of possible response options. 
Topics addressed included: characteristics of the respond-
ent’s company, the respondent’s role within the company, 
whether structured benefit–risk assessment methods were 
embedded within internal processes, whether qBRA 

methods were used, what the decision-making roles and pro-
cesses within the company regarding qBRA were, the extent 
of internal support for qBRA, challenges and lessons learned 
in applying qBRA, how and to what extent the patient voice 
was incorporated in qBRA, and what the company’s short- 
and long-term plans were for incorporating qBRA.

The survey instrument was piloted in two eligible partici-
pants, and underwent one round of revisions.

Data Analysis

Both the study design and analysis were guided by the 
COREQ guideline for qualitative research (see Supplemental 
Appendix 2). The qualitative study data underwent thematic 
analysis consisting of multiple steps. First, interview record-
ings were transcribed using AmberScript (www.amber​scrip​
t.com, Amsterdam, The Netherlands), a software program 
that automatically transcribes audio recordings into text 
using speech recognition. Each interviewer then reviewed 
their transcriptions for accuracy and manually corrected 
any identified errors. Next, the corrected transcripts were 
coded using ATLAS.ti 8.0, a qualitative coding software. A 
deductive coding process was applied to identify themes cor-
responding to the interview topics. Subthemes were coded 
inductively. After the first five interviews, the preliminary 
coding framework was reviewed, and some groupings were 
adjusted to accommodate new themes that had emerged. 
Once all the interviews were coded, results were reviewed 
to adjust higher order categories that addressed the use 
of qBRA, impact, implementation, challenges, and future 
plans. Challenges with respect to the use of qBRA were 
divided into four subcategories: value proposition, proce-
dural, methodological, and practical issues. The latter three 
categories were adapted from prior work on challenges in 
using preferences in HTA [34].

Consistent with recommended practice for qualitative 
data, we did not present quantitative summaries (such as 
counts and proportions) when summarizing the data when-
ever it was unclear if a question or theme was addressed 
in each interview. Instead, we provided relative frequencies 
and used descriptive attributions (e.g., “a few,” “some,” and 
“most”) to facilitate interpretation of relative patterns (e.g., 
comparing outcomes with other outcomes, as opposed to 
within responses) and trends [35, 36]. We defined the term 
“some” to refer to less than half of the responses, and the 
term “most” to more than half.

Results

The characteristics of study participants are reported in 
Table 1. Representatives from 27 companies were con-
tacted, 20 of whom participated. Twelve respondents were 

http://www.amberscript.com
http://www.amberscript.com
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senior-level employees working in the areas of patient safety, 
epidemiology, or benefit–risk assessment. Companies rep-
resented in the sample were predominantly large in size 
(n = 17), and either produced pharmaceutical products exclu-
sively (n = 9) or both pharmaceutical and medical devices 
(n = 8).

Use and Impact of Structured Benefit–Risk 
Assessment Framework

Of the 20 responding companies, 18 (90%) reported that 
their company had adopted a structured approach to ben-
efit–risk assessment, and 13 (65.5%) had a standard operat-
ing procedure (SOP) for conducting structured benefit–risk 
assessment (Table 1).

Impact of Structured Benefit–Risk Assessment

Among the companies that were using a structured approach 
to benefit–risk assessment, several key impacts were cited. 
One impact concerned improvements in internal team 
alignment regarding the product’s benefit–risk profile. This 

enhanced alignment was credited with facilitating internal 
decision-making, reducing the number and length of meet-
ings, improving internal communication, and increasing 
the efficiency with which filing documents were developed. 
Specifically, greater alignment facilitated decisions regard-
ing whether to proceed with a trial, what dose and/or patient 
population to target in a trial, and whether to proceed with 
filing a new drug application. As one interviewee noted, 
“We’ve had situations in which qualitative benefit–risk 
assessments have led to late Phase 3 terminations, which 
are a notoriously difficult situation to be in. But I think it 
could be argued that this was what needed to happen and 
was best for patient safety” [ID: 13]. The use of structured 
benefit–risk assessment was also cited as being instrumental 
in achieving new drug approval in several instances.

Additionally, the use of a structured benefit–risk assess-
ment framework was viewed as having introduced a more 
systematic approach to decision-making. As one interviewee 
noted: “… the few products where we work hand-in-hand 
with the team to pilot the benefit–risk framework in a quali-
tative manner really helped the team to understand a sys-
tematic approach. I don’t know if I could claim … we were 

Table 1   Characteristics of Participating Companies and Respondents (n = 20).

a In some instances, respondents responded to the direct question regarding whether their company had used qBRA by answering “no.” However, 
later in the survey, they indicated that one or more qBRA methods had been used in some capacity. In those instances, the original response was 
re-categorized as a “Yes*”

Respondent ID

Type of Prod-
ucts Company 

Produces Size of Company

Does Company Use 
Structured Benefit–Risk 

Assessment?

Does Company have 
a Standard Operating 

Procedure for Structured 
Benefit–Risk Assess-

ment?

Has Company used 
qBRA to Support Product 

Development?a

01 Biotechnology Medium Yes Yes No
02 Medical devices Large Yes No Yesa

03 Pharmaceuticals Large Yes No Yes
04 Pharmaceuticals Large Yes Yes Yes
05 Pharmaceuticals Large Yes Yes Yesa

06 Pharmaceuticals Large Yes Yes Yes
07 Pharmaceuticals Large Yes Yes Yes
08 Medical devices Medium Yes Yes Yes
09 Pharmaceuticals Large Yes Yes Yes
10 Biotechnology Large Yes Yes Yes
11 Pharmaceuticals Large Yes Yes No
12 Pharmaceuticals Large Yes Yes Yes
13 Pharmaceuticals Large Yes No Yes
14 Pharmaceuticals Large Yes No Yesa

15 Pharmaceuticals Large Yes Yes Yes
16 Medical devices Large No No Yes
17 Pharmaceuticals Large Yes No Yes
18 Pharmaceuticals Large No No No
19 Biotechnology Medium Yes Yes No
20 Pharmaceuticals Medium Yes Yes No
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able to influence a regulatory decision … but I can claim 
that we’ve made [a] minuscule, baby step towards shifting 
the standard of practice so [that] it’s a systematic approach” 
[ID: 20].

Use and Impact of qBRA

Most participants reported having used qBRA at some junc-
ture in the product life cycle, in contrast to a few participants 
who reported that they had not yet applied qBRA at all (Sup-
plemental Table 1). Of those who had applied qBRA, it was 
only for a small number of assets in most instances (e.g., “I 
can see maybe two or three” [ID: 3], “10 to 20 percent over 
the course of my tenure” [ID: 13]).

At What Phase of Development is qBRA Used?

Most participants reported using qBRA during Phases 2 and 
3 of product development. As one participant explained, 
“Typically in stage three, because that’s when we understand 
the benefit–risk problem well enough, and that’s where the 
funding is large enough to cover preference” [ID: 1]. Some 
participants reported the post-launch use of qBRA. None 
reported using it in Phase 1.

For What Purpose is qBRA Used?

Most participants cited qBRA as being used to support inter-
nal decision-making and marketing authorization approval 
submissions. Internal use of qBRA included: evaluating tar-
get product profiles, understanding how the asset was dif-
ferentiated from current standard of care, supporting the 
selection of assets to progress from one phase to another, 
and testing messaging ahead of regulatory submissions. As 
one respondent noted, “The purpose of the earliest Phase 2A 
[aBRA assessment] was to understand … the probability that 
our early development compound may have an advantage … 
over the standard of care” [ID: 4].

qBRA was also used to guide benefit–risk planning 
in preparation for filing for marketing approval. As one 
respondent observed, “The DCE methodology feeds the con-
tent of the value tree, which is part of our benefit–risk plan-
ning document. So, if there were certain outcomes that we 
knew were important to … the stakeholder, then we would 
ensure that those outcomes were part of the value tree which 
has been evaluated” [ID: 10].

In the post-marketing phase, qBRA was used to under-
stand product uptake and perform periodic benefit–risk 
analysis, particularly in light of new safety concerns. As 
one respondent stated, “In the post-marketing setting, in the 
Periodic Benefit of Risk Evaluation Report is a whole sec-
tion on benefit–risk evaluation. We are evolving that section 

to include more quantitative methods instead of a qualitative 
statement made by physicians” [ID: 19].

qBRA Impact

Reports of qBRA impact were mixed. Some participants 
reported not yet seeing a qBRA impact, partly because it 
was difficult to measure impact and they had not yet taken 
steps to do so. Some reported that conducting qBRA raised 
awareness of the method or gave the team experience in 
implementing it. Some participants stated that qBRA had 
an impact on product development—in particular through 
supporting product approval—and by improving internal 
decision-making.

Some participants reported qBRA had an impact on 
approval decisions. For instance, one respondent mentioned 
that “[results of a] qBRA had actually overridden the Global 
Patient Safety’s safety concerns, and were instrumental in 
the project team moving past those concerns to ultimately 
seeing that product approved” [ID: 13]. A second respond-
ent noted that “a recent submission had the preference study 
…discussed in the advisory committee meeting … helping 
reflect the degree to which patients would be accepting of 
risks. So, we believe it was definitely helpful there” [ID: 15].

Some participants also reported qBRA having an impact 
on internal decision-making. First, qBRA provided insight 
that supports the decision. For instance, one respondent 
noted that qBRA had been useful for selecting a target prod-
uct profile: “We have some strategic questions in the disease 
area for which we … may have an asset. The preference 
study there was extremely important in framing our think-
ing of where the focus was for that drug” [ID: 15]. Second, 
qBRA was credited with having improved the efficiency of 
the decision-making process. For instance, one respondent 
noted that “there are a lot of different stakeholders looking 
at the information and seeing it in a different way. [qBRA] 
has been really helpful to bring alignment … so, I would say 
speeding decision-making has been our most easily demon-
strable advantage” [ID: 4].

Implementation of Structured and Quantitative 
Benefit–Risk Assessment

Methods for Benefit–Risk Assessment

In terms of approaches to structured benefit–risk assessment, 
respondents mentioned using one of the following: all or 
some aspects of the PrOACT-URL [37], the PhRMA’s Ben-
efit–Risk Assessment Team (BRAT) framework [32], or the 
FDA’s Benefit–Risk Assessment Grid [38] (Supplemental 
Table 2). One respondent noted that her company had imple-
mented a combined approach that drew from several main 
benefit–risk assessment frameworks: “So ours is essentially 
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a hybrid. It draws upon the FDA’s benefit–risk assessment 
grid and also elements of the PrOACT-URL that the EMA 
uses, and we have, in addition … a standard grid format 
which we have as a template. We also have two mandatory 
visuals that go with it: one is a value tree, and the second 
one is an effects table” [ID: 02].

Among the range of possible qBRA methods used, 
respondents mentioned two: MCDA and stochastic multi-
criteria acceptability analysis (SMAA). In particular, one 
respondent noted that “I would say we are expanding SMAA 
methods. And we more or less use end-user preference infor-
mation for this” [ID: 16]. Similarly, among the range of 
preference elicitation methods available, respondents men-
tioned DCE and swing weighting most frequently. Other less 
frequently mentioned methods include: analytic hierarchy 
process (AHP), Best-Worst Scaling (BWS), ranking, health 
state utilities, and threshold technique.

Whose Preferences are Elicited, and How are They 
Incorporated into the qBRA?

Preferences were most commonly reported as being elicited 
from physicians. As one respondent noted, “We usually or 
mostly try to get clinicians and people who practice medi-
cine to join our risk management sessions … so that they 
can also use their expertise on deciding whether or not a risk 
seen by us is indeed a risk, and whether or not this outweighs 
the benefits” [ID: 9]. Preference elicitation from patients 
was also mentioned. One respondent observed, “We’ve done 
patient preference studies to assess patients’ benefit and risk 
tradeoffs, which can then inform the weights that go into the 
MCDA model” [ID: 13]. The preferences of internal stake-
holders, such as product team members, were also used in 
this regard, as reflected in one respondent’s comment: “It 
begins with internal stakeholders. And when the internal 
stakeholders have an opportunity to, to weigh in, so to speak, 
and visualize their benefit–risk story depending on the situ-
ation and the way the conversation emerges, it may become, 
may, it may be obviously a situation where we need others’ 
voices to weigh in” [ID: 5].

Responsibilities for Implementing Quantitative Benefit–
Risk Assessment

Several models emerged regarding how structured bene-
fit–risk assessment approaches, including the use of qBRA 
methods, were implemented within the company. One model 
was to have a single, dedicated team designated to drive 
implementation. As one respondent who had worked in ben-
efit–risk assessment in two different companies noted, “We 
have a benefit-risk team that was put together … to drive 
the whole exercise. And it has several stakeholders from 
everybody, basically around in the company. So there are a 

lot of other stakeholders involved. But it is led by different 
people. In one company, it was led more by Clinical and in 
the other company it was led more by Drug Safety” [ID: 10]. 
A contrasting approach was to have the benefit–risk assess-
ment activities, including specific methods and tools to use, 
co-implemented by two or more groups. One respondent 
noted that implementation was handled by representatives 
from “a combination of Market Access, and to a certain 
extent, Epidemiology and Pharmacovigilance” [ID: 6]. A 
final model mentioned involved a collaboration between a 
specific internal group in conjunction with another company: 
“The bulk of the work that goes into these … pilots has been 
through partner companies that are expert in this area and/
or [have been] driven by our Health Economics organiza-
tion” [ID: 11].

Challenges and Solutions to the Adoption of qBRA

Challenges

In terms of challenges to implementing qBRA methods, 
responses fell into four categories: value proposition, pro-
cedural, methodological, and practical (Table 2). The most 
frequently reported challenge to using qBRA was an unclear 
value proposition. This challenge referred to the value of 
qBRA to inform internal decision-making, as well as the 
value of qBRA as perceived by health authorities, payers, 
and other stakeholders to inform their decision-making. One 
respondent noted that, “The FDA and EMA are not swing-
ing their doors open and saying, ‘Send us your quantitative 
benefit-risk assessments.’ They’re dabbling in it themselves” 
[ID: 15].

qBRA use was also limited by procedural challenges, 
such as governance issues—e.g., who owns the decision 
as to whether to perform it, when to perform it, and what 
methods or procedures were to be used. Varied methodo-
logic challenges were cited, including the lack of consensus 
regarding which methods to apply in which circumstances, 
and distrust regarding the application of weights to ben-
efit–risk data. An important practical challenge cited was 
that qBRA expertise within a company was quite limited, 
with only a few experts and a few others who had limited 
experience using qBRA methods.

Solutions

During the interviews, there were some proposed solutions 
or countermeasures mentioned to overcome challenges to 
adopting qBRA approaches. Several respondents noted that 
having internal champions—especially senior leaders—
was critical to the adoption of qBRA methods within their 
companies. As one respondent reported, “The single most 
important factor [to qBRA adoption] is senior leadership 
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Table 2   Challenges in the Use of Quantitative Benefit–Risk Assessment Methods.

Theme Individual Code Illustrative Quote

Value proposition Uncertain value qBRA outside company “The FDA and EMA are not swinging their doors 
open and saying ‘Send us your quantitative benefit-
risk assessments’. They’re dabbling in it them-
selves.” [ID:15]

Uncertain value of qBRA within company “There is a feeling that we know all we need to know, 
and this is just adding some numbers to things that 
we already know. So, there are some doubters in 
terms of if the outcomes will really provide any novel 
insights.” [ID:10]

Internal resistance to change “..[There is a] tendency to kind of fall back into 
the same routine of the way we used to do 
things.”[ID:11]

Procedural No internal governance “I am going to be really frank, the governance around 
that decision [to conduct qBRA] is still unclear and 
that’s part of the challenge… It’s really an evolving 
area at our company right now.”[ID:1]

qBRA is not mandatory “I think that’s the bigger problem we are having right 
now with structured approaches. You know, it is not 
mandatory … for regulatory filing. So, it’s not being 
used consistently across industry. It is something… 
nice to have.” [ID:3]

Lack of standard process “So, this really involves some collaboration by 
different departments as each has to contribute 
something. So just it’s not about the methodology, 
or tools, this is about the whole process. So, I can 
see there are lots of challenges to fully implement.” 
[ID:14]

Methods No clear definition of qBRA “The challenge comes in with the [qBRA] definition. 
Because when referencing ‘quantitative’ there, it 
[could be] quantitative around representation of 
the data themselves, not modulation with patient’s 
preference… It will depend on what one defines as 
qualitative and what one defines as quantitative.” 
[ID:7]

Unclear which methods to use “I think that we need to come as a community to con-
sensus earlier on what are the prioritized methods, 
having, you know, twenty three or twenty seven 
methods out there to choose from is, I think, a little 
overwhelming.”[ID:2]

Acceptability of methods “You see that the main challenge is the methodology 
itself – it’s very easy to manipulate. You can easily 
calculate math…. That’s the perception.” [ID:9]

Practical Funding of BRA studies “In order for this stuff [qBRA] to be effective or used 
more, I should say, we need to figure out how to get 
the cost down.” [ID:2]

Timing of qBRA in relation to drug development “The biggest challenge is by the time.… Maybe Phase 
2 data will warn you about it, but for the most part, 
you’re not going to know whether you’re in a place 
where quantitative benefit-risk is needed until the 
same time [that] you’re rushing to the submission.” 
[ID:15]

Varied expertise in qBRA “As much as we’ve had increased understanding, we 
still have a lot of people who don’t know what these 
methods are, don’t know the role, and worry about 
it.”[ID:15]
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and championship of the topic in a concrete and sustainable 
way over time” [ID: 16]. In this regard, an internal champion 
could reinforce the value proposition of these approaches as 
well as support development of a standard operating proce-
dure for qBRA. Offering in-house training, and sharing case 
study examples of the application of qBRA methods was 
also cited as a way to accelerate qBRA adoption. Finally, 
anticipated guidance on qBRA from health authorities and 
other stakeholders was mentioned as a potential catalyst for 
qBRA adoption for benefit–risk decision-making purposes. 
Such guidance could help overcome internal resistance to 
considering qBRA methods by enhancing understanding 
regarding the value of qBRA. It could also offer informa-
tion on qBRA methods and insights regarding regulatory 
expectations concerning when and how to use it, which 
could further spur qBRA adoption.

Future Directions

Plans for the future use of structured benefit–risk assessment 
and/or qBRA approaches were diverse and wide-ranging. 
These responses fell into three broad categories: capacity 
building, integration within internal processes, and appli-
cation (Supplemental Table 3). In terms of capacity build-
ing, the most frequently cited responses were to expand 
the toolkit and guidance for conducting patient preference 
studies specifically, to pilot or otherwise seek more expe-
rience using qBRA methods, and to enhance the qBRA 
toolkit more generally. Other respondents mentioned plans 
to expand the application of qBRA methods from strictly 
internal use to external use, the intention to build a portfolio 
of internal cases studies, to instill a qBRA “mindset” within 
product teams, and to build software to support qBRA 
analyses.

In regard to integration, respondents cited the intention to 
implement an SOP for structured benefit–risk assessment, or 
to expand/modify their existing benefit–risk assessment SOP 
to accommodate qBRA methods. As one respondent noted, 
“I envision it [i.e., qBRA] to be something that is integrated 
into our processes. So, that it is something that’s always at 
least systematically also considered” [ID: 6]. Others noted 
the need to embed benefit–risk assessment capabilities 
within product teams, and to integrate the use of patient 
preference studies earlier in the product development phase.

In addition, respondents intended to apply qBRA meth-
ods to inform portfolio decision-making, use it in earlier 
phases of development or in the post-marketing period, and 
incorporate benefit–risk data in shared decision-making. 
Finally, a subset of respondents stated that there were no 
current plans to advance the use of qBRA methods within 
their company—a situation attributed largely to lack of regu-
latory guidance on this issue. As one respondent noted, “It 
will stay the same, with the minority of [products affected]. 

This is not going to change. Not going to change until we 
know what happens with FDA guidance that’s coming soon. 
If you give guidance, then I think this will drive a lot of [use 
of quantitative] benefit-risk assessment” [ID: 9].

Discussion

To the best of our knowledge, this is the first study to 
describe the state of the practice of qBRA in companies 
within the life sciences arena. Notably, of the 20 companies 
who participated in the study, 17 were large in size, and 18 
had adopted a structured approach to benefit–risk assess-
ment. The revised International Council for Harmonisation 
(ICH)’s M4E guidance (revision 2), which was approved 
in 2015, may have played a facilitating role in this regard, 
although no respondent specifically referenced it [4]. The 
M4E revision set forth a standard format for presenting a 
product’s benefit–risk assessment, one that incorporated 
the key elements found in the FDA’s Benefit–Risk Assess-
ment Grid [5]. Thus, companies are required to use this 
structured format when submitting marketing authorization 
applications via the electronic Common Technical Docu-
ment (eCTD).

In support of our initial hypotheses, we found that qBRA 
was being used, especially within companies who had insti-
tuted a structured approach to benefit–risk assessment. It 
was not utilized within medical device companies in our 
sample. Notably, however, qBRA methods were being used 
on only a minority of assets. Although restricted to a small 
number of products, results showed that qBRA was being 
used throughout the product development process to support 
product approval and internal decision-making. Of particular 
note is the example cited by one respondent in which qBRA 
data were presented at an FDA Advisory Committee meet-
ing. The product in question was subsequently approved by 
FDA, and the qBRA analysis was viewed by the respondent 
as having been a contributory factor in this regard.

The comparatively limited use of qBRA within a com-
pany’s portfolio of products, however, is consistent with rec-
ommended practice in this area. qBRA methods are most 
appropriate for complex decision-making, especially when 
the tradeoffs between benefits and risks are highly prefer-
ence sensitive [5]. Results, however, suggest that qBRA 
may be underutilized to some extent, due to a variety of fac-
tors—perceived uncertainty regarding the value proposition, 
lack of consensus regarding which qBRA methods to use in 
which circumstances and how to implement them internally, 
and the absence of regulatory guidance in this area. Simi-
larly, respondents being unable to point to an appreciable 
impact associated with using qBRA methods may reflect 
the fact that none of the companies surveyed were routinely 
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measuring impact. Nor, to the authors’ knowledge, is there 
clear consensus regarding how to do so.

Despite the relatively limited usage of qBRA and the 
host of adoption challenges, there was clear evidence of 
concerted efforts to build capacity in this area—attesting to 
growing interest in qBRA and an increasing level of sophis-
tication within companies regarding its application. Accord-
ing to several respondents, past and current participation in 
public–private partnerships (such as IMI-PROTECT [39] 
and IMI-PREFER [11]) had influenced these internal qBRA 
activities—especially decisions regarding the inclusion of 
patient preferences in benefit–risk decision-making. In par-
ticular, as the work of IMI-PREFER reaches completion, 
and their empirically supported recommendations regard-
ing patient preference use in benefit–risk assessment and 
HTA approval are released, further uptake of qBRA methods 
should be expected. Additionally, the forthcoming guidance 
from the FDA’s Center for Drug Evaluation and Research 
(CDER) and the anticipated EMA guidance on patient pref-
erence use in medicinal product benefit–risk assessment 
will also provide much-needed clarity regarding regulatory 
perspectives and expectations regarding the incorporation 
of qBRA in product approval decision-making [5, 13, 30]. 
Additionally, as more high-quality case studies illustrating 
the value of qBRA become available, adoption of qBRA 
methods may accelerate accordingly.

Limitations

Several study limitations are worth noting. While we 
included a definition of “qBRA” in the invitation e-mail sent 
to potential study participants, and again at the beginning 
of each interview, some respondents may have conflated 
“structured benefit–risk assessment” (including qualitative 
and semi-qualitative approaches) with “qBRA” methods. 
During interviews, efforts were made to clarify respondents’ 
answers when we detected the potential for such a conflation, 
such as when they were describing challenges and oppor-
tunities to the adoption of specific benefit–risk methods. 
Despite this, however, discrepancies in respondents’ frame 
of reference and interpretation of the term “qBRA” may have 
persisted, and, as a result, may have introduced some ambi-
guity in our results. For example, a handful of respondents 
said they did not apply qBRA when questioned initially, but 
later in the interview provided examples of how they had 
used qBRA. To correct for this inconsistency, we recoded 
responses to the question ‘Has your company used qBRA 
to support product development?’ in Table 1 to ‘Yes*’ if the 
respondent said ‘No’, but later provided qBRA examples 
during the interview.

Second, our study sample was derived using the pro-
fessional networks of the study co-authors, and included 

respondents who were predominantly from large pharma-
ceutical and device companies. Hence, it was biased towards 
those companies and individuals within them, who have been 
actively engaged in advancing the science of benefit–risk 
assessment, whether in the form of participation in profes-
sional working groups, presentations at scientific congresses, 
publication in peer-reviewed journals, or some combination 
of the above. We did attempt to supplement our initial set of 
companies through a snowballing technique, but only one of 
the 20 study participants was identified by such means. As a 
result, our results may not be generalizable to smaller com-
panies and those without an active presence in benefit–risk 
professional circles.

Lastly, it was difficult to identify who was the single “right” 
individual within each company to contact for interviewing 
purposes. The conduct of benefit–risk assessment has been 
described as a “team sport”—one that demands cross-func-
tional collaboration. As our study results indicated, the respon-
sibility for (and practice of) benefit–risk assessment was often 
shared across multiple functions or departments within com-
panies, with no one group designated as the “owner” or leader 
of the process. Future research in this area might benefit by 
conducting interviews with at least two or three individuals 
from each respondent company, selected from different parts 
of the organization, in order to gain a more comprehensive 
picture of the practice within a given organization.

Conclusions

Among the life sciences companies we sampled, there was 
widespread use of qualitative and semi-quantitative ben-
efit–risk assessment approaches. Similarly, many had applied 
qBRA as well, but its use was concentrated within a small 
number of assets. The latter finding is consistent with expert 
guidance recommending that qBRA be used in the context 
of complex decision-making situations, or in circumstances 
involving highly preference-sensitive decisions about ben-
efit–risk tradeoffs. Respondents cited several case studies 
on qBRA impact. Industry investment in capacity suggests 
an interest in—and potential increased application of qBRA 
methods in the near future. The anticipated guidance from the 
FDA’s CDER on qBRA promises to be an important catalyst 
for its adoption more widely within industry, and its increased 
application in complex benefit–risk decisions.
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