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Abstract Although some symptoms of dermatologic dis-

eases, such as pruritus and pain, can be subjectively

assessed only by patients, the most commonly used end-

points in dermatology drug research traditionally have been

clinician-reported outcomes. Research has found that

patient-reported outcomes (PROs) were included in only

one-quarter of 125 trials conducted between 1994 and

2001. Our objective was to characterize the impact of

PROs in dermatology drug development from the patient,

prescriber, regulator, payer, and manufacturer perspectives

using a case study approach. We conducted a structured

literature review for pivotal clinical trials using PROs for

six dermatologic products (MAS063DP, onabotulinum-

toxinA, calcipotriene hydrate plus betamethasone dipropi-

onate, pimecrolimus, tacrolimus, and ustekinumab). We

also searched regulatory websites to identify product

labeling and the UK National Institute for Health and Care

Excellence website to identify submissions for the products

of interest. A total of 32 articles illustrating the various

perspectives were selected for inclusion. Clinical trials that

include PROs allow patients to differentiate among treat-

ments based on the experience of other patients partici-

pating in trials and enable prescribers to understand the

benefit–risk profile of new treatments. The inclusion of

PROs enables regulators to evaluate product benefits with a

patient-centered perspective; five of the products of interest

obtained eight total product labeling statements. PRO data

supported manufacturers’ dissemination of product benefits

in the form of publications and PRO labeling for the

product. For payers, PRO data were used in an analysis of

cost effectiveness of new treatments. Inclusion of PROs in

dermatology drug development programs benefits patients,

prescribers, regulators, manufacturers, and payers.

Key Points for Decision Makers

Although many symptoms of dermatologic

conditions can only be assessed by the patient,

patient-reported outcomes are not commonly

reported in dermatologic clinical trials.

Inclusion of patient-reported outcomes in clinical

trials can allow patients and physicians to

differentiate among dermatologic treatment options,

enable regulators to evaluate new agents from a

patient-centered perspective, and permit

manufacturers to disseminate information regarding

patient-reported benefits of new agents.

For payers, patient-reported outcomes data can be

used in cost-effectiveness evaluations for new

dermatologic treatments.

1 Introduction

Dermatologic diseases (excluding melanoma) are among

the top ten most prevalent of all diseases in the world, and

dermatologic diseases combined are the fourth leading
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cause of nonfatal disease burden at the global level [1].

Although dermatologic diseases are generally chronic and

not life threatening, they account for a large burden on

healthcare systems worldwide [1, 2]. In addition to the

global impact of dermatologic skin diseases in terms of

functional health loss and costs, the psychological burden

of these diseases can be substantial for individual patients

[1, 3]. The 2010 Global Burden of Disease study [2] found

that skin conditions were among the leading causes of

years lived with disability at the country level.

For most skin diseases, no satisfactory objective marker

of disease activity is available. Consequently, many clini-

cian-reported outcome scales have emerged that incorpo-

rate different aspects of disease that are combined in

various ways into an overall score [4]. These scales may

appear to be objective because they are recorded by a

clinician or an observer rather than the participant, but few

have been adequately validated, and many have not been

validated at all [4].

Patients’ assessments of efficacy of treatments are

especially important in dermatology. Many symptoms of

dermatologic diseases, such as pruritus, burning, and sleep

disturbance, are difficult for physicians to assess objec-

tively. Furthermore, some aspects of the value placed on

various degrees of clinical improvement can be assessed

only by study participants [4]. Nevertheless, a systematic

literature review of randomized controlled dermatology-

related clinical trials showed that patient-reported out-

comes (PROs) were mentioned in some form in only

25.6 % of 125 trials conducted between 1994 and 2001 [4].

(It should be noted that this review was completed before

the US FDA guidance on the use of PROs to support

potential claims in product labeling was issued in 2009

[5]). One of the PRO measures used more recently in

dermatology drug research is the Psoriasis Symptom Diary.

This measure was included in two clinical trials of secuk-

inumab to evaluate patient-reported improvement in the

signs and symptoms of psoriasis. Importantly, during

development of the Psoriasis Symptom Diary, qualitative

interviews with patients with psoriasis revealed that pla-

que-related pain is a key symptom of psoriasis, among

other previously recognized symptoms [6]. The Psoriasis

Symptom Diary, the first psoriasis-related PRO measure to

include pain, was then used to demonstrate clinically

meaningful improvements in patient-reported itching, pain,

and scaling with secukinumab relative to placebo in both

the USA and Europe [7–9].

‘Patient-reported outcome’ is an umbrella term used to

describe outcomes collected directly from the patient

without interpretation by clinicians or others [5, 10, 11].

PRO data are commonly collected via standardized ques-

tionnaires designed to measure an explicit concept (con-

struct) such as symptoms, activity limitations, or health

status/health-related quality of life (HRQOL). The ques-

tionnaires used to collect PROs may also be referred to as

instruments, scales, diaries, or checklists; collectively, they

are referred to as PRO measures [5]. The validity, relia-

bility, and responsiveness of some PRO measures for

dermatologic diseases, such as the Dermatology Life

Quality Index, the Psoriasis Symptom Assessment, and two

itch measures, have been demonstrated by Shikiar et al.

[12].

The assessment of PROs in clinical trials allows drug

manufacturers and regulators to understand the symptoms

and the burden associated with a disease from the per-

spective of the patient. Manufacturers have viewed the

benefit of including PROs in drug development largely in

terms of their potential to secure product labeling in the

USA or a summary of product characteristics (SmPC)

claim in Europe, or to support value propositions for

reimbursement. Regulators and payers are only two of the

key stakeholders who influence market access to new

drugs; both clinicians and patients also play a key role in

influencing the availability and use of pharmaceutical

products.

Since the publication of the FDA PRO guidance [5],

discussion about PROs and product labeling has received

considerable attention both within the literature and at

industry or professional meetings [13]. The FDA is now

urging sponsors to routinely include PRO measures in all

aspects of drug development. Its Patient-Focused Drug

Development Initiative is a commitment under the fifth

authorization of the Prescription Drug User Fee Act

(PDUFA V) to more systematically gather and report

patients’ perspectives on their condition and available

therapies to treat their condition [14]. In addition, the FDA

publication of the pilot Clinical Outcome Assessment

Compendium is part of the agency’s efforts to foster

patient-focused drug development [15]. Unlike the FDA,

the European Medicines Agency (EMA), has not issued

formal guidelines specific to PROs but has instead pub-

lished a reflection paper to provide broad recommendations

on HRQOL evaluation in the context of clinical trials [16].

Mild dermatologic conditions are typically treated with

topical agents. For instance, approximately 80 % of patients

with psoriasis have a mild to moderate form of disease that

can be safely and effectively treated with a topical agent

[17]. Moderate to severe or treatment-refractory dermato-

logic conditions traditionally have been treated with sys-

temic agents such as acitretin, cyclosporine, and

methotrexate. The relatively recent introduction of biologi-

cal therapies for patients with moderate to severe dermato-

logic diseases has offered clinicians and patients additional

treatment choices. The increasing use of biological therapies
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has improved outcomes in dermatology but has also

increased the cost of treatment [18]. Given the high cost of

new therapies for dermatologic diseases, these drugs face

reimbursement challenges from payers, who must balance

treatment benefit and cost. Accordingly, there is a call to

define ‘meaningful clinical benefits’ and ‘value’ for newer

therapies. Treatment value can be determined, in part, when

patients participating in clinical trials provide information

about how they feel and function.

The purpose of this study was to use a case study

approach to characterize the impact of PROs in the

development of dermatological products from five key

perspectives: those of patients, prescribers, regulators,

manufacturers, and payers.

2 Methods

Products were selected as case studies if they had been

recently approved (2000–2011) for atopic dermatitis, pso-

riasis, or hyperhidrosis and PROs were collected in the

relevant confirmatory studies. Although not an exhaustive

list of products during this time period, the products

selected were anticipated to help illustrate the impact of

PROs in dermatological drug development from each of

the different perspectives. The products chosen were

MAS063DP, onabotulinumtoxinA, calcipotriene hydrate

plus betamethasone dipropionate, pimecrolimus, tacroli-

mus, and ustekinumab. Since the process followed was to

identify relevant cases, we did not record the reasons for

exclusion of other products.

A structured search was conducted in 2014 in PubMed

for the six products of interest. Limits included studies

published between 2004 and 2 July 2014; English language

only; humans only; and no comments, letters, editorials,

preclinical studies, or phase I clinical trials. A total of 436

abstracts were reviewed by a single reviewer. Of these, 63

were selected for full-text review (MAS063DP for atopic

dermatitis, n = 2 articles; onabotulinumtoxinA for hyper-

hidrosis, n = 9; calcipotriol plus betamethasone dipropi-

onate gel for scalp psoriasis, n = 5; pimecrolimus for

atopic dermatitis, n = 13; tacrolimus for atopic dermatitis,

n = 15; and ustekinumab for psoriasis, n = 19). A total of

32 articles were selected for inclusion in the study.

Regulatory (FDA and EMA) websites were also sear-

ched for the US approval year and for any documentation

of PRO labeling within the US product package inserts and

EU SmPCs, respectively. The website of the UK National

Institute for Health and Care Excellence (NICE) was also

searched for the use of PRO data in health technology

assessment submissions for the products of interest.

3 Results

The following sections describe the impact of PROs in

dermatology drug development for key stakeholders.

3.1 Impact on Patients and Prescribers

Patients’ involvement in their care is receiving greater

emphasis. Patients already decide when to seek medical

advice, whether to accept that advice, and ultimately

whether to comply with prescribed medications or present

a case for an alternative medication. Inclusion of PROs in

clinical trials ensures that the full benefit of a treatment

from the patient perspective has been demonstrated,

including improvement in symptoms, HRQOL, and treat-

ment satisfaction. Results from clinical trials that have

included PROs enable patients to differentiate between

treatments based on the experience of their peers who took

part in the trials. The primary downside to collecting PROs

in clinical trials is additional burden on the patient in

completing the questionnaires.

Clinician-reported outcome scales have long been

employed in drug development and clinical practice.

However, there can be discrepancies between patient and

clinician views of treatment effectiveness. Clinicians often

report fewer problems than patients and may underestimate

the severity of the problems or overestimate treatment

improvement. For example, for rheumatoid arthritis, clin-

icians consistently rate pain levels as lower and health

status as higher than patients rate their disease status on

these scales [19]. Similarly, it has been shown that physi-

cians underestimate the incidence, severity, or distress of

symptoms experienced by patients with cancer [20]. A

study evaluating objective and self-assessed severity mea-

sures in patients with acne, psoriasis, or atopic eczema

found only very modest agreement between clinician-

assessed disease severity and patients’ self-assessed disease

severity [21].

Furthermore, Fortune et al. [22] evaluated quality of life

(QOL) in psoriasis and found that clinical severity and

duration of psoriasis were not related to QOL impairment,

whereas the anatomical location (or social visibility) of

psoriasis was associated with patient self-reports of poor

physical and mental health. Patient perspectives on these

experiences would not have been evident via traditional

clinician-reported dermatologic outcomes.

The inclusion of PROs in comparative trials allows

prescribers to better understand patients’ symptom expe-

rience and satisfaction with treatment. This understanding

allows clinicians to make informed treatment decisions

based on evidence provided by physicians and patients who

Measuring PROs in Dermatology Drug Development



took part in clinical trials, further enabling clinicians to

provide improved quality care and encourage compliance.

In a non-interventional prospective trial conducted in

Germany, 579 patients with psoriasis were treated with a

once-daily fixed combination of calcipotriol 50 lg/g plus

betamethasone gel 0.5 mg/g for 4 weeks, and cal-

cipotriol/betamethasone gel was compared with prior

therapy [23]. PROs were assessed using the Dermatology

Life Quality Index (DLQI) to evaluate dermatology-

specific QOL, the Psoriasis Disability Index (PDI) to

evaluate patient burden, the Patient Global Assessment of

disease severity (PGA) (range of 0–5) to evaluate psoriasis

severity, and questions about how easy the new medication

was to use. The DLQI total score improved significantly

from baseline to week 4 (8.7–3.2 points, respectively;

p\ 0.0001). Additionally, the impact of the fixed combi-

nation on patient burden was decreased compared with

prior therapy as assessed by the PDI: whereas 32, 49, and

60 % of patients, respectively, reported that their prior

treatment had a negative impact on domains relating to

frequency of changing clothes, frequency of bathing, and

household untidiness, only 5, 32, and 19 % of patients,

respectively, reported that the fixed combination had a

negative impact on these domains. For disease severity as

judged by the patients, 83.6 % had moderate, severe, or

very severe psoriasis at baseline; at the end of the study,

only 25.5 % were in these categories. Overall, 85.7 % of

patients were ‘very satisfied’ or ‘satisfied’ with the efficacy

of calcipotriol/betamethasone gel, whereas only 27.6 % of

the patients were ‘very satisfied’ or ‘satisfied’ with prior

topical treatment. The assessment of tolerability as ‘very

satisfied’ was 75.4 % for calcipotriol/betamethasone gel

and 29.5 % for prior treatment. Regarding the convenience

of use of calcipotriol/betamethasone gel therapy, 66.1 % of

the patients were ‘very satisfied,’ in comparison with

11.6 % of the patients with prior treatment. The application

of the study medicine was 30 % less time consuming. The

authors concluded this study substantiated a significant

improvement in HRQOL for patients being treatment with

the fixed combination. Patients benefited from the conve-

nience and time-saving features of the fixed combination

compared with prior therapy [23].

Ortonne et al. [24] conducted an 8-week randomized

investigator-blinded study in 17 centers in five countries

(Belgium, Canada, Denmark, France, and Sweden) com-

paring the once-daily, two-compound scalp formulation

calcipotriol 50 lg/g, betamethasone 0.5 mg/g with twice-

daily calcipotriol (50 lg/g). PROs were assessed using the

Physical Component Summary and Mental Component

Summary scores from the Short-Form 36-Item Health

Survey (SF-36) and three scale scores (symptoms, emo-

tions, and functioning) and a total score from the Skindex-

16. Treatment with the two-compound scalp formulation

(n = 207) resulted in significant improvements from

baseline on the SF-36 Physical Component Summary at

week 8 (p = 0.005). For the Skindex-16 total score, there

was statistically significant treatment difference in favor of

the two-compound scalp formulation over the calcipotriol

scalp solution at weeks 2 and 4 (p\ 0.001) and at week 8

(p = 0.008). Analysis of the individual scale scores of the

Skindex-16 also showed significant treatment differences

in favor of the two-compound scalp formulation over the

calcipotriol scalp solution (symptoms at weeks 2 and 4

[p\ 0.001] and week 8 [p = 0.004]; emotions at weeks 2

and 4 [p\ 0.001] and week 8 [p = 0.005]; and functioning

at week 4 [p = 0.032]). Based on these results, the authors

concluded that the two-compound formulation was supe-

rior to calcipotriol scalp solution in improving HRQOL in

patients with scalp psoriasis.

Staab et al. [25] conducted a 20-week randomized

controlled study in Germany in pediatric patients aged

3–23 months comparing pimecrolimus with vehicle. PROs

were assessed using the QOL in Parents of Children with

Atopic Dermatitis (PQOL-AD) questionnaire, which

includes five subscales (psychosomatic well-being; effects

on social life; confidence in medical treatment; emotional

coping; and acceptance of the disease) assessing the impact

of caring for a child with atopic dermatitis on the care-

giver’s life. The differences showing the largest magnitude

of change between the pimecrolimus and vehicle groups

were observed for psychosomatic well-being, emotional

coping, and acceptance of disease in favor of pime-

crolimus. In this study, the rate of improvement in terms of

pruritus and patients’ sleep loss, as assessed by the care-

givers, was rapid. Statistically significant differences

between the pimecrolimus and vehicle groups, in the per-

centage of patients with at least a 50 % improvement from

baseline, were observed as early as day 2 for pruritus and

day 3 for sleep loss. The full effects of treatment were

predominantly achieved within 1 week and sustained for

the study duration. The authors concluded that, consistent

with other studies, this trial showed only weak correlations

between clinical parameters and QOL. This finding sug-

gested that patients’ clinical scores do not sufficiently

describe the improvement in parents’ QOL, and the mea-

surement of QOL is an important complementary assess-

ment to the clinical evaluation.

3.2 Impact on Regulators and Manufacturers

For regulators, the inclusion of PROs in clinical trials as

well as in US product labeling and European SmPCs

allows for a robust and holistic evaluation of the product

benefits, taking into account data from patients in addition

to data from physicians and laboratory values. Similarly,

for manufacturers, PRO data generate product labeling,

C. Copley-Merriman et al.



which enable manufacturers to communicate product ben-

efits directly to patients and support publications that allow

for extensive public dissemination of product benefits.

Some downsides for manufacturers regarding collection of

PRO data include the cost of research to select the right

instrument as well as costs for implementation and analysis

[26]. The largest cost is incurred if a new instrument needs

to be developed.

All but one of the six products reviewed in our study

included PROs in the US product labeling and the Euro-

pean SmPC (Table 1). For the FDA, PRO labeling state-

ments were obtained for MAS063DP,

onabotulinumtoxinA, pimecrolimus, tacrolimus, and

ustekinumab. For the EMA, PRO SmPC claims were

obtained for onabotulinumtoxinA, pimecrolimus, tacroli-

mus, and ustekinumab. Specifically, symptom improve-

ment (e.g., itching, burning, pain) for MAS063DP (FDA),

pimecrolimus (FDA and EMA), and tacrolimus (FDA and

EMA); reductions of interference with daily activities

(FDA and EMA), and satisfaction with treatment (EMA)

for onabotulinumtoxinA; and global subject assessment of

pruritus severity for pimecrolimus (FDA and EMA). Sev-

eral labeling statements/SmPC claims related to QOL were

obtained for ustekinumab, based on the Health Assessment

Questionnaire-Disability Index (HAQ-DI) (FDA), the

DLQI (EMA), the SF-36 (EMA), and the Hospital Anxiety

and Depression Scale (HADS) (EMA). Finally, an SmPC

claim for improvement in work limitations (n = 1) was

obtained for ustekinumab (EMA).

3.3 Impact on Payers

For payers, PRO data may facilitate economic evaluations

of products. In our study, utility values based on PROs

were used in cost-effectiveness evaluations for two prod-

ucts (and three indications) of the six products of interest.

These evaluations were identified via the NICE website.

A Markov simulation model was constructed to estimate

whether tacrolimus ointment for regular treatment of

moderate-to-severe atopic dermatitis would be a cost-ef-

fective treatment alternative for patients with moderate-to-

severe atopic dermatitis in comparison with standard

treatment in Sweden [27]. Patients were asked to rate their

QOL/heath status at present and during their most severe

symptoms using a visual analog scale (VAS). An ordinary

least-squares regression model was used to estimate a

relationship between disease severity index and VAS score.

Based on this model, treatment with tacrolimus ointment

was considered cost effective and yielded considerable

potential gains in QOL in patients with severe and mod-

erate atopic dermatitis. These findings emphasize the

importance of considering QOL in addition to disease

severity when an atopic dermatitis treatment is chosen.

Wollenberg et al. [28] conducted an economic evalua-

tion of maintenance treatment with tacrolimus 0.1 %

ointment compared with standard use in adults with mod-

erate to severe atopic dermatitis. Based on SF-36 data

collected every 2 months, utility values (from 0 = death to

1 = perfect health) were calculated by using the mapping

algorithm by Brazier et al. [29]. The improvements in

health status were statistically significant in the mainte-

nance-use group but not in the standard-use group. Based

on the number of disease exacerbations, utility data, and

the prospectively collected resource utilization data, the

authors concluded that maintenance treatment with 0.1 %

tacrolimus ointment was more effective and led to cost

savings and improved HRQOL compared with standard

use, especially in patients with severe atopic dermatitis.

Finally, to assess the cost utility of pimecrolimus as a

treatment for mild and moderate atopic dermatitis when

compared with conventional treatments, a Markov state

transition model was developed from the perspective of the

UK National Health Service [30]. Utility values for

childhood eczema were taken from a previous study [31]

and adapted for an adult population using standard-gamble

methodology. Baseline cost-utility outputs from the model

showed that, in all tested scenarios, treatment with a topical

corticosteroid dominated pimecrolimus (i.e., was both

cheaper and more effective). Exceptions were likely to be

in cases where topical corticosteroids were ineffective,

unacceptable because of adverse events, or unacceptable to

the patient.

4 Discussion

In contrast with symptoms that necessarily require sub-

jective input (e.g., pain), many dermatologic signs can be

assessed visually, and measures of treatment response in

dermatology traditionally have been evaluated by clini-

cians. Unfortunately, this approach has limited patient

input on meaningful treatment outcomes in dermatology.

Although clinicians’ opinions might be a primary driver of

decision making in some therapeutic areas (e.g., those

relating to behavioral disorders or circulatory diseases),

patients’ views of their symptoms and how they may affect

their lives are key in treatment decisions in dermatology.

Moreover, a patient with a dermatologic disease affecting

only a small body surface area may experience a consid-

erable negative impact on HRQOL, whereas a patient with

a similar condition affecting a large area could experience

only a minimal burden. For example, a population-based

survey of patients with psoriasis found that most patients

(59 %) had little or no involvement (i.e., body surface area

affected by psoriasis), but that more than 20 % indicated a

substantial dissatisfaction with their treatment [32]. Only

Measuring PROs in Dermatology Drug Development
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5 % of patients reporting a severe dissatisfaction with

current therapy had extensive disease covering a large body

surface area, and many individuals with minimal psoriasis

involvement at the time of the survey considered the dis-

ease to be a large problem in their everyday life. However,

it should be noted that developing and validating PRO

measures in dermatology to assess symptoms, feelings, and

function can be both time and resource intensive, particu-

larly if the sponsor aims to follow the currently accepted

guidelines [33, 34] and/or plans to pursue product labeling

in the USA [5] or EU [16] based on clinical trial data from

the new PRO measure.

Many symptoms associated with dermatologic diseases

are also not captured by clinician assessments. Symptoms

such as pruritus and pain may be among the most both-

ersome aspects of dermatologic diseases (e.g., Pariser

et al. [35]), and patient self-reports are required to accu-

rately capture the presence and severity of these symp-

toms. There also may be discrepancies between clinician

and patient assessments of the severity of a dermatologic

disease [21]. Moreover, self-assessed, but not clinician

assessed, disease severity was statistically associated with

psychological morbidity (e.g., depression or anxiety) in

this study. The psychological and emotional burden of

dermatologic diseases indeed may be considerable: a large

observational case–control study conducted in Europe

found that patients with various dermatologic conditions

including psoriasis, nonmelanoma skin cancer, skin

infections, and eczema had a significantly higher preva-

lence of clinical depression, anxiety disorder, and suicidal

ideation compared with controls [36].

Dermatologic diseases clearly can be burdensome for

individual patients, and these diseases are also widely

prevalent, burdening healthcare systems worldwide. Yet,

despite the individual and global burden of dermatologic

diseases, dermatology is often a neglected field of research

because many dermatologic conditions are not life threat-

ening. Nevertheless, the authors of the Global Burden of

Disease [2] strongly recommend that prevention and

treatment of dermatologic diseases be included in future

global health strategies. We strongly suggest that global

health strategies focusing on dermatologic diseases incor-

porate PROs in addition to traditional clinical measures of

disease burden and treatment response.

Although there is increasing regulatory focus on the

voice of the patient in drug development in general [14],

there is no regulatory guidance specific to the use of PROs in

dermatology. Regardless, patient perspectives are critical in

determining treatment success—particularly in dermatol-

ogy, where these perspectives have been long underrepre-

sented—and sponsors and researchers are urged to include

PROs in clinical trial programs for emerging dermatology

products. Specifically, drugmanufacturers developing drugs

for diseases such as atopic dermatitis, hyperhidrosis, or

psoriasis should consider including the PRO measures

meeting FDA PRO guidance criteria to support product

labeling and SmPC claims for their products, in both the

USA and Europe [5], as well as PRO measures (e.g., the

EuroQol 5 Dimensions [EQ-5D]) that produce utility values

for use in economic evaluation of new technologies to

potentially facilitate reimbursement. However, beyond

considerations of product labeling, sponsors should include

PRO assessments in clinical trials to enable regulators and

payers to assess the risk–benefit profile of drugs in a holistic

manner. For prescribers, PRO assessments inform patient-

centered treatment strategies, providing clinicians with data

on which treatments show the greatest likelihood of

improving a patient’s HRQOL. There is evidence that PRO

data used in treatment decision making in a real-world

clinical setting positively influence patients’ QOL [37].

Finally, the inclusion of PROs in clinical trials enable

patients to evaluate which treatments have offered the

greatest benefits to other patients with the same disease.

5 Limitations

Limitations to this study include using a structured search

strategy to identify the relevant case studies. Systematic

literature review methodology was not employed, and

studies were identified for inclusion by a single reviewer.

The case studies selected for review were intended to

explore the potential impact of measuring PROs in der-

matology clinical trials and not to review negative exam-

ples where PROs were not useful. Therefore, the findings

may not be generalizable.

6 Conclusion

For the dermatology drugs reviewed in this study, inclusion

of PROs in the clinical development program provided

evidence of treatment benefits to patients, prescribers,

regulators, manufacturers, and payers.
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