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Abstract
Real-world evidence (RWE) is an emerging scientific discipline which is being in-
creasingly utilized for decision making on prescription-only medicines. However, 
there has been little focus to date on the application of RWE within the nonpre-
scription sector. This paper reviews the existing and potential applications of RWE 
for nonprescription medicines, using the nonprescription medicine life cycle as 
a framework for discussion. Relevant sources of real-world data (RWD) are re-
viewed and compared with those available for prescribed medicines. Existing life-
cycle data gaps are identified where RWE is required or where use of RWE can 
complement data from randomized controlled trials. Published RWE examples 
relating to nonprescription medicines are summarized, and potential relevant 
future sources of RWD discussed. Challenges and limitations to the use of RWE 
on nonprescription medicines are discussed, and recommendations made to pro-
mote optimal and appropriate use of RWE in this sector. Overall, RWE currently 
plays a key role in specific phases of the nonprescription medicine life cycle, in-
cluding reclassification and postmarketing safety surveillance. The increasing 
availability of patient-generated health data is likely to further increase the utili-
zation of RWE to aid decision making on nonprescription medicines.
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INTRODUCTION

Nonprescription medicines (also referred to as “over-the-
counter” or “OTC” medicines) may legally be purchased 
without a doctor’s prescription and are used without medi-
cal supervision. As a consequence of their wide availability 
and rapid accessibility without the need for medical con-
sultation, nonprescription medicines are a fundamentally 
important aspect of self-care. Responsible self-medication 
frees primary care resources to address more complex is-
sues, empowers consumers, and is associated with import-
ant societal, public health and economic benefits.1–3

Real-world evidence (RWE) is an emerging scientific 
discipline in health care, increasingly used to aid licens-
ing and access decisions for prescription medicines.4,5 
This review considers the role of RWE in aiding decision 
making for nonprescription medicines, with a focus on 
the European Union and the United States. The review 
highlights how the inherent utilization of nonprescription 
medicine influences the available sources of real-world 
data (RWD), and discusses the unique challenges and op-
portunities relating to the use of RWE on nonprescription 
medicines. The life cycle of nonprescription medicines is 
discussed and contrasted with that of prescription-only 
medicines, and examples are presented where RWE has 
been utilized at various stages of the nonprescription med-
icine life cycle. Potential future relevant sources of RWD 
and future uses of RWE are considered, and recommenda-
tions are proposed to ensure optimal and appropriate use 
of RWE for nonprescription medicines in the future.

BACKGROUND

RWD is a broad term which lacks a single internationally 
agreed definition.6 For the purposes of this review, RWD 
is defined simply as “data used for decision making that 
are not collected in conventional randomized controlled 
trials.”7 This definition encompasses both routinely col-
lected data as well as data derived from real-world trials 
(RWTs) conducted in settings which resemble everyday 
practice.6,8 RWE is defined here as “evidence regarding 
the usage and potential benefits or risk of a medical prod-
uct derived from analysis of RWD.”9

Conventional randomized controlled trials (RCTs) 
have high internal validity, and remain necessary for 
demonstrating efficacy in controlled conditions. However, 
RWE has higher external validity, and can therefore com-
plement evidence derived from RCTs.8 Routinely collected 
data are readily available from large and inclusive sam-
ples, enabling analysis of subpopulations and less com-
mon effects.10 Data gathered from “real-world” scenarios 
also enables understanding of outcomes when drugs are 

used outside the context of a controlled setting.11,12 RWE 
can also help to fill important data gaps when traditional 
RCTs are not feasible or appropriate13,14 and in specific 
settings may present a more efficient and clinically rele-
vant alternative to traditional RCTs.12 However, RWD is 
also associated with a number of important limitations 
compared with data derived from conventional RCTs. 
Real-world datasets are often incomplete and nonstan-
dardized, and comparisons are frequently complicated by 
confounding factors.12,14

The use of RWE to support decision making on medici-
nal products is not new—RWE has been the basis of safety 
signal evaluation, risk management, and ongoing benefit-
risk evaluation for decades.5 More recently, RWE on pre-
scription medicines has been utilized in other settings at 
various stages of product development, including as part 
of new drug applications, line extensions, comparative 
efficacy assessments, and market access and reimburse-
ment decisions.5,13,15,16 A recent review found 27 examples 
of the application of RWD in regulatory approval of new 
drug applications or line extensions for prescription-only 
medicines, dating from 1998.4

The potential utilization of RWE in healthcare de-
cisions for prescribed medicines has gained significant 
attention among industry, regulators, and professional so-
cieties.11,16–18 However, so far, there has been comparatively 
little focus on the potential role of RWE for nonprescrip-
tion medicines. A rapid literature search was conducted to 
provide an initial indication of the volume of publications 
relating to RWD/RWE, and to determine how many of 
these related to nonprescription medicines. The full search 
methodology is described in the Supplementary Material. 
Overall, 55,404 RWE publications were identified, of which 
only 124 (0.22%) included keywords relevant to nonpre-
scription medicines. Inconsistency of keywords used in 
both RWE publications and those related to nonprescrip-
tion medicines is likely to have overestimated the total 
number of RWE publications, and possibly underestimated 
the proportion of these which related to nonprescription 
medicines. Therefore, despite the nonprescription sector 
arguably being a particularly well-placed benefit from the 
use of RWE (see further discussion and examples in the 
following paragraphs), the lack of relevant publications 
suggests insufficient progress has been made so far.

THE NONPRESCRIPTION 
MEDICINE LIFE CYCLE

It is useful to consider the potential applications of RWE 
through the framework of the nonprescription medicine 
product life cycle. This facilitates discussion of potential 
evidence gaps at various stages of the product life cycle 
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and helps identify areas where RWE may fill existing evi-
dence gaps. Figure 1 presents a simplified nonprescription 
medicine life cycle, and includes a prescription medicine 
life cycle for comparison.

In common with all medicinal products, a nonprescrip-
tion product can broadly be defined by its active pharma-
ceutical ingredient(s) (API), unit dose, posology, dosage 
form, and indication. New nonprescription products reach 
the market through several different routes. Products con-
taining APIs, which have only previously been available 
on prescription in a given territory, may become nonpre-
scription products through a change of legal status from 
prescription-only to nonprescription—commonly re-
ferred to as “prescription to OTC switch” or “Rx to OTC 
switch.”19,20 New products containing existing nonprescrip-
tion APIs are developed through combining existing active 
ingredients, extending or modifying indications for existing 
APIs, or through modifications to dose or dosage form.

It is important to note that nonprescription product au-
thorization automatically grants direct access to the mar-
ket by making products available for purchase. Therefore, 
in contrast to prescribed medicines, there is no additional 
market access barrier, and no requirement to provide data 
to decision makers to inform reimbursement. In common 
with prescribed medicines, postmarketing safety surveil-
lance continues throughout the life of a nonprescription 
medicine, with the aim of ensuring a favorable ongoing 
benefit-risk profile.

Specific mention should be made of the importance of 
consumer communication for nonprescription medicines. 
In contrast to prescribed medicines, where the choice of 
treatment primarily rests with the prescriber, the con-
sumer is responsible for making the purchase decision. 
Information provided to consumers by manufacturers 
provides the primary source of information to enable 
consumers to choose the right treatment for themselves, 
and guide subsequent usage. It is therefore essential that 
the consumer receives balanced information on indica-
tions, warnings, precautions and contraindications, and 
risks and benefits. Regulatory-approved product infor-
mation, including the package label and leaflet, provides 
the main source of factual information on nonprescrip-
tion medicines. Unlike prescribed medicines, for which 
direct-to-consumer (DTC) advertising is prohibited in 
most countries, additional communication may be pro-
vided to consumers of nonprescription medicines. This 
information, which must be consistent with the approved 
product information, may be informational, educational, 
and/or promotional. The ability to inform the consumer 
beyond the confines of regulatory-approved factual infor-
mation enables richer and more varied communication 
between the manufacturer and consumer. Product claims 
may inform the consumer of specific benefits in terms of 
(for example) speed of action or efficacy, whereas educa-
tional campaigns may help to dispel common myths about 
treatment21 or highlight the impact of conditions and / or 

F I G U R E  1   Life cycle of prescription and nonprescription medicines
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treatment on quality of life. Information derived from 
RWE is often useful to inform factual, educational, and 
promotional consumer communication.

REAL-WORLD EVIDENCE IN THE 
CONTEXT OF NONPRESCRIPTION 
MEDICINES

Nonprescription medicines have an established efficacy 
and safety profile and are used without medical super-
vision by a broad population to manage a wide variety 
of health conditions. Therefore, in theory, these medi-
cines would appear well suited for real-world research. 
However, a number of important differences exist be-
tween prescription and nonprescription medicines in 
terms of the sources of RWD and the unmet evidence 
needs where RWE could potentially be utilized. These 
differences bring unique challenges in utilizing RWE for 
nonprescription medicines, but also opens up additional 
opportunities where RWE may be particularly relevant 
and help to address data gaps. Although different to those 
which exist for prescribed medicines, some of the unmet 
data needs within the nonprescription sector can arguably 
be best addressed through RWE.

Conventional sources of RWD include electronic 
health records (EHRs), patient registries, and claims data-
bases5,12,14,16,22,23 (Table 1). A number of these RWD sources 

are not available for nonprescription medicines due to the 
nature of how these medicines are obtained and used, and 
the conditions they are used to treat. The vast majority of 
nonprescription medicines are indicated for short-term use 
for the treatment of nonserious, self-limiting conditions.24 
By definition, consumers obtain non-prescription medi-
cines without a prescription or doctor consultation, and, in 
many cases, purchases occur within general stores. Even 
when nonprescription medicines are obtained through 
a pharmacy, details relating to the consumer, condition, 
product, and outcome are not routinely recorded.24,25 As a 
result, EHRs are unlikely to capture most data relating to 
exposure to nonprescription medicines, or information on 
outcomes associated with their use. Similarly, most admin-
istrative claims databases would not capture information 
on nonprescription medicines as these would not be sub-
ject to reimbursement through health insurance. Overall, 
in contrast to prescription-only medicines, the wealth of 
information on the real-world use of nonprescription med-
icines is largely uncaptured.

Despite the relative lack of specific data on nonpre-
scription medicines in conventional RWD sources, these 
sources capture data which can be used for the generation 
of RWE relevant to the nonprescription setting. First, for 
products or APIs which have concurrent prescription and 
nonprescription availability, exposure data from prescribed 
products can be used to investigate a potential association 
with recorded adverse events.26 Second, given that essen-
tially all active ingredients contained in nonprescription 
products were previously only available through prescrip-
tion, RWD from EHRs, registries, or administrative claims 
databases may be useful in deriving RWE which may help 
inform decisions on prescription to OTC switch.27

Generating evidence from prospective real-world stud-
ies is a particularly important area for nonprescription 
medicines. Given the relative paucity of routinely collected 
data, real-world studies arguably represent the most im-
portant application of RWE to influence decision making 
on nonprescription medicines. Unlike conventional phase 
I–III studies, where strict supervision is required, non-
prescription medicines have an established safety profile 
and can safely be investigated in pragmatic studies with 
minimal health care professional supervision. Where data 
are required to demonstrate appropriate self-selection and 
safety when used without medical supervision as part of 
prescription to OTC switches, this can only be generated 
through studies conducted in real-world settings. The sec-
tion “Examples of RWE aiding decision-making for non-
prescription medicines” discusses a number of published 
examples of real-world studies which were conducted at 
various stages of the nonprescription medicine life cycle.

Patient-generated health data (PGHD) is an emerg-
ing source of RWD which has significant potential to be 

T A B L E  1   Comparison of principal RWD sources

Prescription-
only medicines

Nonprescription 
medicines

Spontaneous adverse 
event reporting

☑ ☑

Real-world studies ☑ ☑
Population health 

surveys
☑ ☑

Social media ☑ ☑
Patient/consumer 

surveys
☑ ☑

Health apps ☑ ☑
Electronic health 

records
☑

Claims databases ☑
Prescribing data ☑
Patient and drug 

registries
☑

Consumer grade 
medical devices

☑

Consumer wearables ☑

Abbreviation: RWD, real-world data.
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utilized for RWE. PGHD has been defined as “wellness 
and / or health-related data created, recorded, or gath-
ered by individuals for themselves”28 and includes patient 
health or experience data, medical and treatment history, 
symptoms, biometric data, lifestyle data, and patient-
reported outcomes (PROs).29 The potential utilization of 
PGHD is particularly relevant for nonprescription medi-
cines, given that consumers assume the primary role in 
managing their condition without healthcare professional 
supervision, and are also at the center of the generation 
and distribution of PGHD.

The demonstrated value and application of PGHD has 
so far been largely limited to therapy areas outside the 
remit of self-care.30 However, mobile phone sensors, elec-
tronic apps, and consumer wearables already exist which 
are capable of generating RWD relevant to nonprescrip-
tion medicines. Such sources of data have the capability to 
be utilized in the future to generate data related to effec-
tiveness, quality of life, or adherence, as part of prospec-
tive or retrospective studies.

Smartphones are now owned by up to 70% adults in 
some countries, and the technological capabilities of 
these devices has grown in line with their popularity.28 
Smartphones are capable of providing objective and au-
tomated measurements of physiological parameters and 
healthcare data, including data related to movement, 
sleep, and weight.28 The capability for continuous audio 
recording means that smartphones may also be used to 
capture and track specific symptoms, such as a cough.31 
If end points are appropriately validated, the potential 
exists to conduct “virtual real-world research” using mo-
bile phones to generate ongoing end point data during 
treatment. Mobile phone apps are already widely used by 
consumers in areas such as smoking cessation, irritable 
bowel syndrome, allergy, sleep management, and weight 
management.32–35 Many currently available apps include 
the ability for consumers to track symptoms, medication 
use, and lifestyle-related data, potentially enabling collec-
tion of RWD and generation of RWE on effectiveness and 
related quality of life outcomes.36 At least one marketed 
nonprescription medicine uses near field communication 
technology, which enables semi-automated recording of 
product use data via a connected behavioral support app.33 
Specifically developed apps have already been used for 
study subjects to collect data within clinical studies and 
the wider potential to harness RWD from health apps has 
been recognized by a European regulatory agencies task 
force.28 Consumer wearables act passively or actively to 
collect health data, such as activity, hydration status, en-
ergy expenditure, sleep, heart rate and rhythm, blood glu-
cose, blood pressure, and respiratory rate. Wearables are 
increasingly being used, and wearable device research and 
development is continuously improving.37–39 Wearables 

are capable of collecting continuous data in natural set-
tings over long periods of time, and automated data col-
lection can be complemented by use of digital diaries.39 
Wearable sleep monitors are an obvious example of a 
well-researched technology relevant to nonprescription 
medicines.40

Despite the potential value offered by PGHD, chal-
lenges exist with scaled implementation and integration 
into healthcare delivery for which appropriate solutions 
still need to be developed. Capturing and utilizing PGHD 
requires effort, time, and resources from consumers. 
Although diverse modes of tracking data allow consum-
ers to test and select methods that work best for their 
needs, the diversity of data types and modes presents a 
challenge when managing data across multiple platforms. 
Interoperability between devices and platforms, or single 
platforms that support tracking across multiple dimen-
sions of health, would reduce this complexity and facili-
tate sustained use.41 Further challenges arise due to the 
lack of sensor validation, standardization of data collec-
tion, transparency of data processing assumptions, and ac-
cessibility to relevant data from consumer-grade sensors.42

Despite the challenges associated with utilization of 
PGHD, virtual studies which capture PGHD are likely to 
play an increasingly important role in healthcare decision 
making in the future.29,43,44 Outside the formal study set-
ting, PGHD has the potential to transform understanding 
of treatment usage, and impact on symptoms and daily 
performance.37,38

AREAS WHERE RWE MAY 
AID DECISION MAKING FOR 
NONPRESCRIPTION MEDICINES

In determining the value and potential application of 
RWE in relation to nonprescription medicines, it is im-
portant to consider those areas where either conventional 
RCTs cannot address data requirements, or where RWE 
may present a more intuitive or efficient way of generat-
ing data to inform decision making.

Three general areas are highlighted here where RWE 
may play an important role—prescription to OTC switch, 
addressing postmarketing safety concerns, and investigat-
ing real-world effectiveness/updating the benefit profile.

Prescription to OTC switch

Prescription to OTC switch is arguably the most im-
portant area where RWE can aid decision making for 
nonprescription medicines, and indeed where conven-
tional RCTs are unable to meet some of the key data 
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requirements. The European Union and United States 
criteria and data requirements for prescription to OTC 
switch differ, in part due to the existence of a pharmacy 
(“behind-the-counter”) category of medicines in many 
EU countries. In general, the condition being treated 
should be easily recognized by the consumer, the medi-
cine should be safe for use without the supervision of a 
healthcare professional, the risk of misuse should be low, 
and the benefits of nonprescription availability should 
outweigh any associated risks.19,20,45 In the United States, 
specific consumer studies are usually required to evalu-
ate label comprehension, the ability of consumers to ap-
propriately self-select the product, and safety when used 
without health care professional supervision.20 There is 
no general requirement in the European Union or the 
United States to (re)demonstrate efficacy as part of a 
switch application, unless the proposed dose, indication, 
or population differs from the prescribed product.19,20

Defining the benefits of widened access is an important 
component of the decision making process for prescription 
to OTC switches.1 Benefits of widened access may include 
improved access to effective drugs, improved clinical out-
comes, improved public health, enhanced involvement of 
consumers in their own health care, and economic bene-
fits.1 Although data from conventional RCTs may inform 
some of these questions, existing RWD on exposure, im-
proved public health outcomes, enhanced consumer in-
volvement, and economic benefits are more relevant. 
Formal studies may not be necessary to define benefits as-
sociated with reclassification, although real-world studies 
have proved useful in practice. For example, in the United 
States, RWD has demonstrated that nonprescription ac-
cess to nicotine replacement therapy (NRT) was associated 
with a twofold increase of quit attempts using NRT.46,47 A 
further study of nonprescription orlistat for weight man-
agement in a real-world pharmacy setting demonstrated 
significant improvements in diet and exercise habits.48

A number of key questions must be addressed as part 
of a reclassification application. These include whether 
consumers can accurately and easily identify the condi-
tion for which the product is indicated, whether they can 
make an appropriate decision on the personal suitability of 
the product, and whether the safety profile of the product 
when used unsupervised differs from when the product 
is used on prescription.19,20 In the United States, “actual 
use” trials are commonly used to address some or all of 
these questions. Actual use trials are conducted in a sim-
ulated “real-world” setting, with product selection occur-
ring in a pharmacy or temporary storefront environment, 
following which subjects purchase and use the product at 
home.49 Actual use trials are typically conducted as part of 
a switch program in the United States when a new thera-
peutic category or pharmacological class is involved.

Actual use trials are not routinely required to support 
reclassifications in the European Union, and the process 
of obtaining ethical approval for these studies has proved 
to be complex.50 Perhaps as a result, there are few exam-
ples of “actual use” trials conducted outside the United 
States. However, there is at least one notable example 
of a large pharmacy-based study which used an “actual 
use” design, and which illustrates the potential value of 
such studies in reclassification applications51 (see sec-
tion “Examples of RWE aiding decision-making for non-
prescription medicines”).

Addressing postmarketing safety concerns

The primary use of RWD in the nonprescription sector to 
date has been in the area of drug safety, with respect to the 
collection and reporting of adverse event data. Although 
nonprescription medicines have usually been marketed 
for many years and achieved extremely wide exposure, 
new safety signals may rarely emerge during the “nonpre-
scription phase” of an active ingredient. Notable exam-
ples include terfenadine (pro-arrhythmic effects), aspirin 
(Reye’s syndrome), and phenylpropanolamine (hemor-
rhagic stroke).52–54 Despite the importance of spontane-
ously reported safety data in identifying potential safety 
signals, determining the nature and strength of the po-
tential association between nonprescription medicines 
and specific reported adverse events is often challenging. 
Furthermore, the lack of data on exposure to nonprescrip-
tion medicines included in conventional RWD sources 
usually prevents a conventional pharmacoepidemiologic 
approach to investigate the potential association.26

One approach, which has been used to investigate 
emergent safety signals on nonprescription medicines, 
relies on the co-existence of many nonprescription ingre-
dients in prescription and nonprescription medicines. The 
dose, duration of use, indication, and population for the 
prescribed iterations of a particular API may sometimes 
differ from nonprescription products containing the same 
API. However, the presence within EHRs, registries, and 
administrative claims databases of exposure data on pre-
scribed products which contain the API in question en-
ables a conventional pharmacoepidemiologic approach.26 
There are several inherent limitations to this approach—
notably that conventional RWD sources are unlikely to 
reliably capture nonprescription use of the API, with the 
result that some “non-exposed” individuals may actu-
ally have been exposed through nonprescription use.26,55 
However, in many circumstances, using RWD sources, 
such as prescription claims data, can provide valid esti-
mates of association for active ingredients available as 
both prescription and nonprescription products.26



      |  49RWE IN DECISION MAKING FOR OTC MEDICINES

Investigating real-world effectiveness

Generating data on the real-world effectiveness of non-
prescription medicines has a number of potential appli-
cations. Evidence of real-world effectiveness provides 
a way of complementing existing efficacy data which 
formed the basis of the original product authorization. 
Some established nonprescription APIs may have estab-
lished efficacy through studies which would not meet 
modern standards, and the requirement to continually 
monitor the safety of marketed medicines in the absence 
of updated data on efficacy/effectiveness can therefore 
lead to a perceived imbalance in the risk-benefit pro-
file. This scenario presents an important challenge for 
decision making on nonprescription medicines, par-
ticularly when faced with new evidence of a potential 
safety signal. Demonstration of real-world effectiveness 
of nonprescription medicines may also be valuable in 
situations where efficacy is established beyond doubt, 
but is derived from studies in which healthcare profes-
sional supervision or intervention is likely to have sig-
nificantly influenced outcomes.56

Conducting studies in real-world settings is the only 
way to investigate whether efficacy demonstrated in RCTs 
translates into effectiveness in practice. The real-world 
effectiveness of nonprescription medicines has been in-
vestigated in randomized and nonrandomized controlled 
studies as well as prospective uncontrolled studies.48,56–58 
In this context, controlled studies usually include compar-
isons with one or more active comparators,57,58 whereas 
some uncontrolled studies have compared outcomes with 
those derived from uncontrolled studies in a real-world 
prescription setting.56 A further advantage of these real-
world studies is the ability to capture relevant real-world 
patient-reported outcomes, such as general health status, 
impact on sleep and daily activities, and quality of life, 
which may influence the overall benefit-risk profile.57

EXAMPLES OF RWE AIDING 
DECISION MAKING FOR 
NONPRESCRIPTION MEDICINES

The value of RWE in aiding decision making on nonpre-
scription medicines can best be demonstrated through 
reference to specific examples. Four examples are briefly 
discussed here which illustrate the application of RWE 
throughout the nonprescription medicine life cycle.

An actual use trial involving the use of orlistat for 
weight management demonstrated the value of RWE 
within prescription to OTC switch applications in the 
United States and the European Union.48 Conducted as 
part of a US switch program, this 3-month, open label 

study investigated how orlistat was used without health 
care professional supervision. Adults with obesity were 
recruited through local newspaper advertisements and 
posters placed in US community pharmacies. Potential 
consumers responding to the advertisements were pro-
vided with an orlistat pack and invited to read the outer 
label. The decision to purchase the product at the intended 
market price was based on the consumers’ own assess-
ment of their eligibility based on reviewing information 
on the outer pack, and minimal exclusion criteria were ap-
plied to ensure maximal external validity. Information on 
product use, weight, and adverse events was subsequently 
gathered through telephone interviews.

Forty percent of screened subjects purchased study 
medication, of which 83% used orlistat and completed at 
least one interview. Product usage was broadly consistent 
with the label directions, and subjects reported orlistat 
intake on a median of 90% days since enrollment, The 
proportion of subjects who reported following a diet plan 
increased from 26% at enrollment to 80% at the 14-day in-
terview, with 90% subjects indicating they were successful 
in maintaining their diet. Fifty-one percent of the subjects 
reported longer or more frequent exercise during the study 
compared with a median increase of 30–40-min exercise 
per week compared with enrollment. Ninety-three per-
cent of the subjects reported weight loss during the study 
period, with ~ 50% achieving a reduction in body weight 
of more than 5%. Reported adverse events were consistent 
with those observed in randomized placebo-controlled 
studies.

Overall, the study demonstrated that orlistat can be ap-
propriately and effectively used without medical supervi-
sion in a population of subjects, which closely reflects that 
who may purchase the medicine without prescription. 
Unsupervised use was demonstrated to result in a simi-
lar safety profile to that observed during healthcare pro-
fessional supervised use in the context of RCTs. Perhaps 
most notable was the sustained behavioral change in 
diet and exercise observed in the study, demonstrating 
that longer-term therapy, which demands concurrent 
lifestyle changes, is feasible in a nonprescription setting. 
Orlistat was subsequently approved by the US Food and 
Drug Administration (FDA) as a nonprescription drug.59 
Data from this actual use trial were also included as 
part of the application for a “centralized switch” in the 
European Union, which was approved by the Committee 
for Medicinal Products for Human Use (CHMP) and then 
endorsed by the Commission in 2009.60

Although such studies are not routinely required for 
prescription to OTC switch applications in the European 
Union, a further example of an actual use trial illustrates 
their potential value outside the United States, particu-
larly where prior exposure from prescription use has been 
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low, and therefore significant postmarketing safety data 
is lacking. A study including more than 7000 subjects 
was conducted in the United Kingdom to provide data to 
accelerate the reclassification of flurbiprofen lozenges, 
indicated for the symptomatic relief of sore throat.50,51 
Subjects with sore throat were recruited via a network of 
45 UK pharmacies, and randomized to receive either flur-
biprofen lozenges or soluble aspirin in a 4:1 ratio. Subjects 
self-determined eligibility by reading the proposed non-
prescription label for flurbiprofen lozenges, and the actual 
label for aspirin. Pharmacists also made an independent 
assessment of suitability to receive the products. Given 
the existing prescription-only status of flurbiprofen loz-
enges at the time of the study, relevant subject details 
were sent via fax to a remote physician, who was required 
to corroborate the pharmacist’s decision on suitability 
before the product was provided. Following provision of 
study medication, trained nurses conducted structured 
computer-assisted telephone interviews with the subjects.

Overall, the study validated the feasibility of actual-use 
studies in the United Kingdom, and demonstrated that 
high quality data can be generated in a real-world phar-
macy setting. Although measures of effectiveness were 
not reported, the study also demonstrates the potential 
to collect data on real-world effectiveness using an ac-
tive control as a comparator. Flurbiprofen lozenges were 
subsequently approved as nonprescription medicines in a 
number of EU countries.61

Studies using actual use designs have also evaluated 
the real-world effectiveness of NRT for smoking cessa-
tion. Although the efficacy of NRT has been established 
beyond doubt in multiple RCTs, most studies used sig-
nificant levels of behavioral intervention not routinely 
available to consumers who purchase NRT without pre-
scription.56 The effectiveness of nonprescription NRT 
when used without behavioral support has therefore 
been questioned.56 A number of independent studies 
were conducted to assess and compare smoking cessa-
tion outcomes associated with use of NRT patch and 
gum in “simulated over-the-counter” and prescription 
settings.56 As the studies were conducted prior to the 
nonprescription availability of NRT in the United States, 
smokers were screened and enrolled as trial subjects, 
and invited to obtain NRT patch or gum via simulated 
purchase in pharmacies or general stores. Potential par-
ticipants were provided with product labels and were 
allowed to choose the nicotine patch or a selection of 
different nicotine gum strengths. Products were subse-
quently used with no additional healthcare professional 
intervention. Smoking status was assessed according to 
FDA criteria through follow-up visits after 6 weeks and 
6  months. Abstinence rates in the simulated nonpre-
scription groups were compared with smoking status 

assessments in smokers who had filled prescriptions for 
the NRT patch or gum 6 weeks or months earlier.

Among smokers using nicotine gum or patch in the 
simulated nonprescription setting, abstinence rates at 
both 6 weeks and 6 months were numerically higher com-
pared with those using the equivalent format obtained 
via prescription. Compared with smokers who obtained 
NRT via prescription, abstinence rates were statistically 
significantly higher for nonprescription nicotine patch 
users at 6 months, and for nonprescription gum users at 
6 weeks. Statistically significant differences between the 
groups remained after adjusting for individual differences. 
Adherence was notably higher for nonprescription users 
of both the nicotine patch and gum compared with those 
who used prescribed products, although abstinence rates 
remained numerically higher in nonprescription NRT 
users who reported using the product.

Although the lack of randomization was a significant 
limitation of these studies, the analysis provides strong 
evidence that NRT purchased and used without health-
care professional supervision is at least as effective as pre-
scribed NRT. Given that widening access to NRT through 
nonprescription availability results in significantly in-
creased utilization, the finding that outcomes are at least 
as good compared with prescribed NRT has very positive 
public health implications.

RWE also has valuable applications in the postmar-
keting phase of the nonprescription medicine life cycle. 
Although exposure data on nonprescription medicines is 
not routinely captured within EHRs, these data sources 
are valuable to investigate safety concerns on APIs, which 
are available within both prescribed and nonprescription 
products. One important example investigated the associ-
ation between ibuprofen and severe coronavirus disease 
2019 (COVID-19) infection, following initial theoreti-
cal concerns that nonsteroidal anti-inflammatory drugs 
(NSAIDS) could facilitate and / or aggravate COVID-19.55 
Using data from the Danish National Patient Registry 
(DNPR), patients with a recorded diagnosis of COVID-19 
over a 3-month period in 2020 were identified. The same 
source was used to identify ibuprofen prescription claims 
within 14  days prior to COVID-19 diagnosis. The study 
outcome was a composite of severe COVID-19 diagnosis, 
intensive care unit (ICU) admission, or death. Of 4002 rel-
evant patients identified with COVID-19 infection during 
the study period, 264 patients filled an ibuprofen pre-
scription claim prior to diagnosis. As assessed by the stan-
dardized average risk ratio (SAVR), patients who filled an 
ibuprofen prescription claim were no more likely to meet 
the criteria for severe COVID-19 than patients who did 
not (SAVR = 0.96).

Subsequent to the initial advice of some authorities 
that patients with COVID-19 should avoid ibuprofen use,62 
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the results of this and other similar studies provided fur-
ther clarity on a possible causal association of ibuprofen 
with worsened COVID-19 outcomes, resulting in a broad 
consensus that ibuprofen may be used for symptomatic 
relief of COVID-19 symptoms.63 As acknowledged by 
the authors, a key limitation of the study is that exposure 
from nonprescription ibuprofen use was not captured in 
the national registry, and patients who filed no ibuprofen 
prescription claim may still have been exposed. However, 
ibuprofen is likely to have been used for longer, and often 
in higher doses compared to nonprescription use, which 
is likely to mitigate any potential exposure misclassifi-
cations. A sensitivity analysis of other pharmacoepide-
miologic studies on NSAIDs concluded that, in many 
circumstances, missing nonprescription drug exposure 
does not constitute a significant source of bias.26

CONCLUSIONS

There is growing attention on the potential for RWE to fill 
data gaps and complement existing knowledge of the risks 
and benefits of drugs derived from conventional studies. 
However, to date, there has been very little focus on ap-
plications of RWE relating to nonprescription medicines, 
and relatively few relevant published examples exist of 
how RWE has influenced regulatory decision making.

Given that both the available sources of RWD and the 
evidence requirements differ from prescribed medicines, 
there is a need for a different approach to RWE within the 
nonprescription sector. In this context, RWD should be de-
fined widely by regulators to include data generated from 
real-world studies, as very few data are routinely collected 
on nonprescription medicines. Data from real-world stud-
ies play a vital role in filling current data gaps and com-
plementing existing knowledge on safety, efficacy, and 
benefit-risk (including clinical trial data) during key parts 
of the life cycle of nonprescription medicines. Two areas 
in particular are highlighted where data requirements can 
only be met through use of RWE—reclassification and 
postmarketing safety surveillance. The role of RWE in 
these areas has been demonstrated by a number of high-
quality studies, which have provided data to inform deci-
sion making.

Given the specific data requirements for reclassifica-
tion, which cannot be met through conventional RCTs, 
RWE from actual use trials will continue to play a key 
role in reclassification applications. Outside the United 
States, the opportunity exists to use actual use designs 
to accelerate switches by generating real-world safety 
data, and confirming real-world effectiveness. Although 
European Union reclassifications would not routinely 
require such data, such studies may be particularly 

valuable where prior exposure to the prescription-only 
medicine is low.

In common with prescription medicines, postmarket-
ing surveillance will remain the primary source of pharma-
covigilance data for marketed nonprescription medicines. 
Where safety concerns arise on nonprescription medi-
cines, the value of RWE approaches has been demon-
strated. Safety signals relating to APIs, which are available 
within both prescribed and nonprescription products, can 
be investigated using conventional retrospective studies 
using data from EHRs, registries, or claims databases. A 
number of studies have also demonstrated the feasibility 
of generating high quality real-world safety data on non-
prescription products through community pharmacies in 
the United States and the European Union.64–66

The importance of RWE in the nonprescription sec-
tor is likely to increase as new sources of RWD emerge. 
PGHD is a key emerging source of RWD, which may be 
used to generate RWE across a spectrum of settings rang-
ing from prospective clinical trials to retrospective obser-
vational studies.29 To date, the use of PGHD to generate 
RWE is largely unexplored, and has not been subject to 
rigorous scrutiny.38 Therefore, the challenges of generat-
ing relevant, high quality data to support decision making 
should not be underestimated. However, RWD derived 
from PGHD has the potential to demonstrate additional 
benefits on real-world impacts that are more relevant to 
the end-user, and which go beyond treatment benefits 
captured in clinical trials.

In order to ensure the most appropriate use of RWE 
in the nonprescription sector, further dialogue between 
industry and regulatory bodies is recommended, particu-
larly as the opportunities for utilizing RWE in the non-
prescription sector increase as new RWD sources emerge. 
Including patient-reported outcomes, such as quality of 
life, as part of the overall benefit-risk profile for nonpre-
scription medicines would enable a more balanced and 
patient-centered assessment of the positive effects of self-
medication. Working toward a common understanding 
of where and how RWE could be of value in aiding deci-
sion making is critical to ensuring RWD can be leveraged 
appropriately.
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