
Perspective

For reprint orders, please contact: reprints@futuremedicine.com

The relevance of real-world data for the
evaluation of neuropathic pain treatments

Ralf Baron*,1, Gérard Mick2,3 & Mick Serpell4
1Division of Neurological Pain Research & Therapy, Department of Neurology, Christian-Albrechts University, Kiel, Germany
2Pain Center, Voiron Hospital, CHU Grenoble Alpes, Grenoble, France
3Health, System, Process (P2S) Research Unit 4129, University of Lyon, Claude Bernard Lyon I, Lyon, France
4Department of Anaesthesia, University of Glasgow, Glasgow, Scotland
*Author for correspondence: r.baron@neurologie.uni-kiel.de

Practice points

• Systematic data collection in clinical practice will enable the analysis of real-world data across practices and avoid
data manipulation.

• Real-word evidence can benefit both prescribers and patients by providing additional elements for the
benefit-risk assessment of neuropathic pain treatments used in clinical practice.

Treatment of neuropathic pain (NP) is challenging. Interest in real-world evidence (RWE) for benefit-
risk assessments of NP treatments increases given the paucity of drugs showing efficacy in randomized
controlled trials and restricted labels of available medicines. To provide further context, a literature
review regarding regulatory use of RWE and a clinical trial registry search for randomized controlled
trials over the last 10 years was carried out. Taken together, and especially for available NP treatments,
there is increasing support to consider RWE when evaluating their benefit-risk profile. Examples are
provided in which RWE could be used effectively for updating the product label and informing treatment
recommendations. Collected and analyzed according to state-of-the-art standards, RWE can inform
treatment recommendations and product label decisions.

Plain language summary: Neuropathic pain (NP) is caused by damage to the sensory part of the nervous
system and is often described as burning, throbbing or shooting pain. This condition is difficult to treat and
may become chronic. Before a new treatment can be approved for use, its effectiveness and safety must
be shown in controlled clinical trials. Such trials are difficult to conduct in NP and often fail. Therefore,
there is increasing support for the use of real-world data (routinely collected data from e.g., patient
registries, electronic medical records, health insurance claims databases) to evaluate the benefits and
risks of treatments. This article presents the views of three pain specialists about the value of real-word
evidence in general and specifically for the evaluation of pharmacological treatments of NP.
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Neuropathic pain (NP) is caused by a lesion or disease of the somatosensory peripheral or central nervous system [1].
Examples include postherpetic neuralgia, painful polyneuropathies, poststroke pain and others. Pain might be
spontaneous (burning, throbbing and shooting pain) and/or evoked by noxious or non-noxious stimuli (allodynia
and hyperalgesia) [2]. The population prevalence of chronic NP ranges between 6.9 and 10% [3]; the condition is
now recognized as a separate entity in the International Classification of Diseases (ICD)-11 [4]. NP treatment is
symptomatic and remains challenging, as pain is often not sufficiently relieved [5,6].

As is the case for pharmacological treatments of other conditions, traditionally, randomized controlled clinical
trials (RCTs) are considered the gold standard to evaluate the benefit-risk of a new treatment for NP as they
represent what is typically considered the highest level of evidence. When treatment guidelines are being developed,
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the level of qualifying evidence is taken into consideration for the development of final recommendations and
not surprisingly, NP treatment recommendations are mostly based on the results of RCTs [7]. The international
NeuPSIG guidelines for example recommend tricyclic antidepressants, serotonin-noradrenaline reuptake inhibitors,
and the antiepileptics pregabalin and gabapentin as first-line pharmacological treatment; second-line choices include
the topical treatments with lidocaine 700 mg medicated plaster and high concentration capsaicin 179 mg (8%
w/w) patch as well as tramadol [6]. However, over time, it has become increasingly difficult to show efficacy of
pharmaceutical NP treatments in RCTs in NP indications [8]. We conducted two clinical trial register searches
to examine if this observation stands when evaluating RCTs designed to study the efficacy of pharmaceutical
treatments in NP indications and initiated over the last 10 years. The clinical trial register EudraCT was searched
with the terms ‘neuropathic pain’, ‘adult’, ‘Phase II and III’ and ‘start date 1 January 2012–21 February 2022’
which resulted in 104 trials. This database was then searched for placebo-controlled RCTs (Supplementary Table
1). Of the 64 trials included, 21 are ongoing, two are UK trials (results no longer available), 13 were terminated/not
initiated and 28 were completed. Only three of the completed trials reported meeting the primary efficacy end point.
Searching the clinical trial register ClinicalTrials.gov using the same search terms and additionally ‘older adult’ and
‘interventional’ resulted in 183 trials which included 123 placebo-controlled RCTs (Supplementary Table 2). A total
of 50 trials were completed, 21 terminated/withdrawn, 14 with unknown status and 38 active/recruiting/not yet
recruiting. Table 1 lists the completed trials with primary outcome measure ‘efficacy’. Four trials had a statistically
significant result for the primary end point, in two trials, a statistically significant result for the primary end point
was demonstrated in a subgroup of patients. Of the ten trials including pregabalin as a trial medication, two were
terminated, two with unknown status, two recruiting/not yet recruiting and four were completed. One of the
completed trials did not provide a statistical analysis, one was a feasibility trial and results were reported for the
other two: one met the primary efficacy end point, the other did not. The results of trials as published in the
registries may lead to an update of treatment guidelines and a change in the position of some drugs to first or
second line as has previously occurred in France [9].

Although RCTs are regarded as the best available standard of evidence for treatment efficacy [21], the strictly
standardized trial conditions (e.g., trial duration, use of pain intensity as primary outcome measure), narrowly
defined patient populations resultant from strict inclusion and exclusion criteria and occasionally used surrogate
trial end points do not allow the results to be generalized for the entire patient population and patient relevant
clinical outcomes in a real-life practice setting [22]. Although not yet apparent for pain treatments, the nature of
medications is evolving from mainly chemicals (with generally the same pharmacological target of drug action and
drug–target interaction in large patient populations) to other medication types such as biologicals and cell, gene and
tissue therapies (with drug-target heterogeneity, personalized medication) [23]. “Relying (almost exclusively) on RCTs
will not allow for translating the current pace of progress in the life sciences into new and better treatments for patients” [24]

and “the RCT will need to be complemented by other methodologies to address research questions where a traditional
RCT may be unfeasible or unethical” [25]. Additionally, it is increasingly recognized that clinical practice may have
evolved after initial registration of a product and no longer patented products may be used in indications that are
not authorized. Therefore, the EMA has embarked on the Safe and Timely Access to Medicines of Patients initiative
that supports not-for-profit organizations and academia to gather or generate sufficient evidence on the use of an
established medicine in a new indication with the intent to have this new use formally authorized by a regulatory
authority [26].

There has been increasing recognition of the role of real-world data (RWD) and real-world evidence (RWE) in
supporting controlled assessments of the benefit-risk of available treatments. All aspects of development and use of
pharmaceuticals are expected to be made more effective and efficient with the judicious use of RWD [24]. Sound
methods of combining randomized and nonrandomized data not only for the assessment of safety of a treatment
but also of efficacy and relative effectiveness need thus to be explored [23].

The present article presents the views of the authors regarding the value of RWE in general and specifically for the
evaluation of established pharmacological treatments of NP. Following a virtual meeting held on 22 November 2021,
discussions continued during the development of the manuscript and the finally adopted consensus is presented
here.

Definition of RWD & RWE
Definitions of the terms RWD and RWE are still evolving. The meeting referred to the definitions published in the
glossary of the European Union Innovative Medicines Initiative Get Real project; a different wording is used by the
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Perspective Baron, Mick & Serpell

US FDA [27]. The updated Innovative Medicines Initiative glossary [28] defines RWD as follows: “An umbrella term
for data regarding the effects of health interventions (e.g., safety, effectiveness and resource use) that are not collected in the
context of highly controlled randomized controlled trials. Instead, RWD can either be primary research data collected in a
manner which reflects how interventions would be used in routine clinical practice or secondary research data derived from
routinely collected data. Data collected include, but are not limited to, clinical and economic outcomes, patient reported
outcomes and health related quality of life. RWD can be obtained from many sources including patient registries, electronic
medical records and claims databases”. RWE is then defined as “the evidence derived from the analysis and/or synthesis
of RWD”. This definition is very broad and may include all investigations with the exception of RCTs and their
open-label extensions.

Current trends regarding the value of RWE
RWD have traditionally been collected primarily to evaluate the safety of medicinal products following market
approval. In the last decade, calls to harness the wealth of RWD as supportive evidence to RCTs for drug development
and regulatory decision making regarding the efficacy of medicinal products have increased. Reasons are the limited
generalizability of RCTs to clinical practice conditions, the enormous costs and the mainly short-term duration
associated with this trial design, the inability to obtain adequate patient numbers for trials in rare diseases or
subgroups of patients and the introduction of personalized medicine. Moreover, even in the failed RCTs (i.e., those
which do not meet their primary predefined end point), there is often an identifiable group of ‘responders’ who
benefit from treatment but is not large enough to make the mean of the test group significantly positive [29,30]. Such
responder analysis might help bridge the gap between RCTs and clinical practice where personalized medicine will
be practiced [30].

Regulatory authorities such as the FDA and EMA have developed strategies to develop and adopt RWE and to
integrate this evidence into the decision making process [31]. Two recent articles provide a summary of the current
state of RWE recommendations [32] and an overview of the approaches to generate RWE for regulatory decisions
about new or expanded medication indications [33]. In 2021, the EMA published guidance on registry-based studies
to improve the use of patient registries as a source of RWE [34]. The organization also recently announced the set-up
of a coordination center for the development and management of a network of real-world healthcare data sources
across the EU and for the conduct of scientific studies [35]. There are already a number of approvals for new drug
applications and line extensions which were supported by RWE [36,37]; as an example, in 2021, the FDA approved
the liver transplant drug Prograf (tacrolimus) for an additional indication based on real-world effectiveness data [38].

The authors note a shift in the scientific community toward acceptance of RWE owing to the aforementioned
limitations of RCTs but also because evidence-based medicine cannot always guide clinical practice efficiently as
patients and the clinical environment are often much more complex than those observed in clinical trials. More
specifically in the field of NP, a condition that is particularly difficult to treat, practitioners have used existing
medications to develop treatment paradigms that may have led to varying practice guidelines even within one
country or region with both evidence-based guidelines and RWE-based guidelines. The shift is likely linked to the
lack of RCT applicability to the local practice situation, the need for data on patient reported outcomes, increased
attention to interaction between patient and physician (fostered by e.g., health pathway for NP in France), or
economic reasons. Additionally, the openness of the scientific community toward RWE can be linked to the
absence of new innovative treatments over the last decade for the treatment of the inherently difficult to treat
NP conditions. In Europe, all currently recommended oral pharmaceutical treatments are generic (the last one
[pregabalin] became generic on 21 August 2019) implying that over the last 10 years no new drugs became available
(patent protection in the EU is usually 8 years followed by 2 years of market exclusivity). Moreover, there is also
little hope that new innovative oral treatments will become available soon as is illustrated by our search of clinical
trial registries (ClinicalTrials.gov and EudraCT). This search resulted in the identification of >100 trials initiated
in the last 10 years with only very few trials being reported as successful (i.e., meeting their primary end point).
It is therefore not surprising that the scientific community is considering that innovation may also come from
using existing knowledge of already available treatments. These treatments are already often repurposed in practice
for use in other indications than the approved ones. Last but not least, the treatment armamentarium for NP for
use in clinical practice has been limited by authorities through including stronger warnings (e.g., for opioids and
gabapentinoids) and through updated treatment guidance (e.g., by not recommending pregabalin any longer [9]).
This may also have left clinicians with a desire to further explore alternative treatment strategies based on clinical
experience and RWE.
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Regarding treatments for NP conditions, authorities have typically used RWE in support of the effectiveness
of non-pharmacological treatments (e.g., repetitive transcranial magnetic stimulation), but have to our knowledge
not been using RWE to support the granting of new indications for pharmaceutical products. On the contrary, for
pharmaceutical treatments, RWE has been used to restrict the label or to impose additional controls (e.g., in the
UK on 23 September 2020, stronger warnings about the risk of dependence and addiction have been added to the
patient information leaflet of opioids and gabapentin and pregabalin have become Schedule 3 drugs in the UK on
1 April 2019).

Although it seems logical to trust RWE when it comes to making safety assessments to protect the public, similar
considerations could be made in order to apply the use of RWE to discuss effectiveness, so that some treatments,
particularly with positive benefit-risk ratios, may be made available to address unmet medical needs of the public.
This principle seems to become more acceptable as regulatory frameworks are also being set up across the globe to
enable such an approach [31].

The authors are of the opinion that this trend of increasing acceptability for RWE will continue; however, this
may not replace the need for evidence from RCTs for the approval of new treatments.

Challenges when carrying out RCTs for the assessments of NP treatments
Besides the already mentioned limitations of RCTs, researchers of pain trials also have to cope with a high placebo
response making it difficult to demonstrate superiority of the trial medication over placebo. For peripheral NP for
example, a tendency has been noted for an increasing placebo response over time resulting in a smaller effect size of
medications in placebo-controlled RCTs [8,39]. The reported effect of pain medications in RCTs has traditionally
been calculated as the sum of the change from baseline in pain scores with the active minus the observed change
with placebo. However, it can be questioned if the old assumption that the total treatment effect is the sum of its
specific effect and of ‘nonspecific’, or ‘placebo’ effect holds or whether there may be interaction between the two [40].
Assuming a true treatment effect is higher than the difference between placebo and active treatment effects, RCTs
may underestimate the true effect of the investigated medication.

The findings of three trials investigating three different medications for NP treatment underline the difficulties
in distinguishing active treatment effects from placebo effects in RCTs [16,17,41]. The primary efficacy analysis in a
post-traumatic peripheral NP trial showed no statistically significant difference between pregabalin and placebo in
change from baseline to week 15 in mean weekly pain scores [16]. Among other factors, Markman et al. mention a
slow and continuous increase of the placebo response, which was also previously observed in some NP RCTs [39].
The different response pattern for active treatment (faster response which then levels off ) in their view possibly
explains the nonsignificant treatment effect of pregabalin at end point. When investigating the efficacy of topical
treatments, the nature of the device also needs to be taken into account. Insufficient patient blinding was a
confounding factor in a chronic pain trial (62% of patients with predominantly NP) with the high concentration
capsaicin 179 mg (8% w/w) patch [41]. A high proportion of patients identified their treatment allocation because
of a higher incidence of local side effects with the active patch which might have confounded treatment response.
In the case of the lidocaine 700 mg medicated plaster, the plaster itself provides mechanical protection of the
sensitive skin areas which is also present when placebo plasters are used. The lack of statistical significance between
the lidocaine plaster and placebo treatment arms in the primary end point in a postsurgical NP trial (change in
24 h average pain intensity from baseline at week 12) might be partly explained by this [17]. Additionally, other
confounders in this trial may have impacted the placebo response such as time since surgery and use of concomitant
medication [17].

The nocebo effect (i.e., worsening of symptoms in a subject receiving placebo treatment) also needs to be
considered when evaluating RCTs. For example, it is well known that cholesterol lowering medications may cause
muscle pains. When active treatment (cholesterol lowering tablet) was replaced with placebo (tablet) in patients
experiencing these side effects in a crossover trial, muscle pains continued for most of them as if the active treatment
was still being received, whereas muscle pain discontinued in a third study arm in patients who did not receive a
tablet [42].

Value of RWE for the evaluation of benefit-risk assessments for NP treatment
As mentioned above, placebo-controlled RCTs may underestimate the efficacy of a medication in a real-world
setting. In consequence, an active treatment might not be included in treatment guidelines solely based on RCT
findings, whereas RWE would allow a complementary look at the effectiveness of the medication. RWE may also

future science group www.futuremedicine.com 851



Perspective Baron, Mick & Serpell

be able to support patient selection for treatments by identifying subgroups that may respond better to treatment
or subgroups with particular risks or removal of risks in the product label such as restrictions for patients with
hepatic or renal impairment.

There are several approaches to collecting standardized RWD on pain treatments.
ICD coding is highly used in primary care. NP was, however, not adequately represented in the previous version

(ICD-10). The new ICD-11 coding for chronic NP [4] will provide new opportunities to generate RWE data on
pain medications once the specific codes are available in individual countries.

In the UK, the British Pain Society discussed the collection of a set of minimum RWD for all pain medications
by practitioners and patients which should not be too time consuming. Although this project was never realized, a
standard data collection for individual products was initiated. These standard outcome data are generally collected
locally using paper-based questionnaires and are audited by the local authorities. An example is the local collection
of RWD for the high concentration capsaicin 179 mg (8% w/w) patch to keep the medication on the formulary
of the Greater Glasgow & Clyde NHS. Accessibility and analysis of paper-based questionnaires is, however, more
difficult than electronic data collection.

The German Pain e-Registry, a national web-based pain treatment registry developed on behalf of the German
Pain Association prospectively collects data from pain patients and their pain specialists for routine purposes via
the online documentation service iDocLive R©. This standardized program uses validated patient reported pain
questionnaires for the assessment of treatment effectiveness, safety and quality of life.

In France, an e-health application called eDOL is being developed to collect data from chronic pain patients
and healthcare professionals [43]. It is supported by more than 20 university pain centers. Data are collected on all
types of pain treatment irrespective of the actual pain indication they are being used for. The project is led by the
ANALGESIA Institute, supported by donations from various pharma companies and academic institutions and
co-financed by the EU within the framework of the European Regional Development Fund. In 2021, the third
version of the tool was tested in a clinical impact study.

Recent examples of the usefulness of RWE for the evaluation of benefit-risk of various NP treatments are
data from a French study using the Quebec pain registry [44] and from a German study using the German Pain
eRegistry [45]. Moisset et al. concluded that long-term use of strong opioids is a useful treatment only for a small
proportion of patients compared with antidepressants, gabapentinoids or weak opioids and should be limited to
selected and carefully monitored patients [44]. Überall et al. showed a significantly better response and tolerability of
the topical lidocaine 700 mg medicated plaster compared with tricyclic antidepressants, antiepileptics and selective
serotonin-norepinephrine reuptake inhibitors in patients with localized peripheral NP unsuccessfully treated with
first-line oral medications [45].

Value of RWE for regulatory decision making on label changes
Considering label changes including change in indication for a medication with already well established indications,
the value of RWE depends on the specific change requested. Regarding safety, current restrictions of the use of
a treatment may be re-evaluated with RWE. These data might demonstrate a safe use in a subgroup of patients
previously excluded from an RCT. For example, although not investigated (or excluded from RCTs), the high
concentration capsaicin 179 mg (8% w/w) patch was prescribed in routine clinical practice for NP with a facial
location. Based on RWD, it could be demonstrated that this use was safe if the right precautionary measures are
taken. Since the patch is already approved for peripheral NP in the EU but excluding the face because of an a priori
safety concern, it could be sufficient to provide data regarding the safe use of the product on the face to remove the
current restriction.

The narrowly defined RCT trial populations often do not allow for the inclusion of patients with comorbidities
such as renal or hepatic impairment, of specific subgroups such as children and adolescents, or of treatment posology.
The design is also restricted by a usually short trial duration. Effectiveness and safety signals might thus be missed
and might subsequently be picked up by RWE and maybe worth considering for updating the product label.

For the demonstration of effectiveness, the sole use of RWE for approval may depend on the situation. A
line extension to an indication with similar symptomology to the approved indication (e.g., an extension for
the lidocaine 700 mg medicated plaster from postherpetic neuralgia to painful diabetic peripheral neuropathy or
postsurgical NP) might be feasible as the pain originator resides in the periphery, whereas the extension to an
unrelated indication such as chronic low back pain might require an RCT.
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Inclusion of RWE in practice guidelines
Many international guidelines for NP management were developed using an evidence-based approach, in other
words, evaluation of RCT findings [7]. The NeuPSIG guidelines for pharmacotherapy, for example, used the Grading
of Recommendations Assessment, Development, and Evaluation (GRADE) classification for RCT evaluation of
NP treatment [6]. Given regional differences in standard of care, the relevance of international guidelines on a local
level is arguable.

In France, using the GRADE classification, evidence generated by multiple RCTs will always lead to treatment
recommendations labeled as strong [9]. If enough RCT data are lacking, expert opinion with a consensus based
on additional RWE can lead to treatment recommendations labelled as weak. The German S2k guideline for
the treatment of NP [46], a guideline of the German Neurological Society (DGN), also considers the GRADE
system based NeuPSIG guidelines, but also considers other evidence. German physicians are often hesitant to
follow evidence-based guidelines and have a tendency to turn to practice guidelines. RWE is often rated higher by
practitioners because the evidence generated is more closely linked to clinical practice. Combining evidence from
RCTs, RWE and expert opinion might be the way forward for NP guideline development in Germany. In the
UK, the recommendations of the National Institute for Health and Care Excellence guideline [47] while helpful,
do not recommend the full range of therapies that can be and are clinically offered. For example, lidocaine 5%
medicated plasters are not recommended because the trial data available was not based on their minimum standard
of double-blind RCT and so was not included in their appraisal. A pragmatic approach, in other words, RCTs,
simulation of data plus experience may be a good path forward.

Even if RWE is included in an NP treatment evaluation, a positive guideline recommendation might be difficult
to obtain in the presence of inconclusive RCTs. Placebo-controlled RCTs of topical treatments, for example, are
difficult to evaluate, not least because of the mechanisms of action of the treatment as observed in a trial with the
700 mg lidocaine medicated plaster [17]. RWE alone might not be sufficient to overcome an inconclusive traditional
assessment. Nevertheless, based on the increasing availability of systematically collected RWD and the availability
of RWE, the principles for developing guidelines could be revisited.

Challenges
There are a number of challenges when using RWD to generate acceptable RWE [21]. Operational and technical
challenges include issues such as data access and cost, privacy obligations, data sharing and data completeness and
accuracy. The main methodological challenges for RWE studies are missing data, multiple confounders and biases
regarding population and data selection and physicians’ choices that may be driven by patients’ characteristics
(e.g., age, sex and presence of depression or sleep problems), contraindications (e.g., cardiac conduction block or
postural hypotension for tricyclic antidepressants and substance use disorder for opioids), cost or healthcare provider
coverage and lastly patient preference. All of these can be addressed by good methodological standards. Therefore,
it is important when planning and implementing RWE studies to observe a systematic approach by defining a clear
and answerable research question, by selecting a fit-for-purpose data source, choosing a state-of-the-art study design,
establishing a database with transparent data processing, performing appropriate statistical analyses to control bias,
and reporting results in accordance with established guidelines [48].

The authors note the following specific challenges when generating RWE for NP treatment. In contrast to the
concept of RCTs where the patient population is usually based on symptoms fitting the mode of action of the drug
under investigation, physicians prescribe specific medications in routine medical care based on personal experience
and only to patients who they think will respond to the treatment. This may precondition a positive outcome
and needs to be considered as bias, even if, however, it reflects real-life conditions. Physicians might also be biased
for specific treatments because of an overall positive impression. The lidocaine 700 mg medicated plaster, for
example, is generally very well perceived by both physicians and patients and patient satisfaction scores are high.
It is, however, difficult to link this to a specific medication effect. Nevertheless, in France and Scotland, patient
satisfaction is highly regarded as valuable in evaluating treatment in clinical practice.

It may also be difficult to generalize RWE as there are differences in pain therapy in different geographical
regions. Examples are different formularies across the 13 Scottish health boards and the variations in treatment
patterns for localized NP in primary care across four European countries [49]. Generalization might be feasible if data
collection is transparent. Methodology needs to be clearly described to allow extrapolation to the local situation.
The iDocLive database for example contains data entered by pain specialists. This implies that data collected in
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this database may be from the third line of patient care. It is important to clearly state this when publishing results
to allow healthcare professionals from earlier lines of treatment to properly interpret the data presented.

Conclusion
There is an increasing interest in RWE to evaluate the benefit-risk profile of an available treatment in general and for
available NP treatments in particular. RWE – when collected and analyzed according to state-of-the-art standards
– can inform treatment recommendations and product label decisions.

Future perspective
The use of RWD as supporting evidence for traditional benefit-risk assessments of available NP treatments
requires new ways of systematically collecting and analyzing RWD in order to minimize bias inherently present in
clinical practice. Formalization on how to best include RWE in treatment guidelines would be welcome as would
implementation of new approaches for the regulatory decision making process so that product labels can optimally
reflect how these treatments should be used in clinical practice.
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