
COMMENTARY

Use of Lesion Response Rate in Actinic Keratosis Trials

Rolf-Markus Szeimies . Petar Atanasov . Robert Bissonnette

Received: August 3, 2016 / Published online: September 19, 2016
� The Author(s) 2016. This article is published with open access at Springerlink.com

ABSTRACT

Complete patient clearance is often required by

regulatory agencies for the approval of

treatments for actinic keratosis (AK). However,

an increasing number of clinicians have

challenged the use of this measure in clinical

practice and its interpretation. It has been

argued that complete patient clearance often

underestimates the clinical benefit of a drug and

is influenced by a number of key confounding

factors, such as number and distribution of

lesions, at baseline. Lesions response rate is one

alternative which has been suggested as more

relevant due to its applicability to clinical

practice and closer reflection of the clinical

value of the drug. This paper provides an

updated perspective on the topic and details

the current thinking on the role of complete

clearance and lesion response rate in the

context of AK.
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Actinic keratosis (AK) is a common epithelial

non-infiltrative lesion caused by prolonged

exposure to ultraviolet radiation, which

damages cell-cycle regulators, and leads to the

proliferation of epidermal keratinocytes. It is

recognized as one of the earliest clinical events

on a continuum which may lead to the

development of invasive squamous cell

carcinoma (SCC) [1]. Patients often present

with multiple AK lesions, characteristically

distributed on sun-exposed areas, such as the

face, bald scalp, chest, back of the hands, and

forearms. In Europe, between 11% and 25% of

people, over the age of 60 are estimated to have

at least one AK lesion [2]. AK is considered

chronic and typically characterized by lesion
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clearance as a result of therapy, followed by the

recurrence of lesions continuously over time

[1].

The primary goal of AK therapy is the

clearance of lesions to reduce the risk of

further progression into SCC [3]. In addition,

there is a growing consensus and recognition

among clinicians, regarding the significance of

actinic field damage, its relevance to the

pathology of SCC, and the importance of

attentive management [4]. Treatments

strategies can be broadly divided into lesion-

and field-directed. In patients with extensive

photodamage, multiple lesions and field

cancerization treatment of the field are

considered most appropriate, given the

importance of treating both clinically visible

and subclinical lesions [3].

The choice of efficacy endpoints in AK

clinical trials assessing field-directed therapies

as well as their interpretation has been

discussed previously by Wolf et al. [5].

Traditionally, the count of the total number of

clinically significant lesions in a selected area

prior to and after a course of treatment has been

commonly used [5]. Subclinical lesions which

become visible during the course of therapy are

also included as part of the efficacy assessment,

however, making discrimination between

inflammatory response of subclinical lesions

and sun-damaged skin difficult.

Complete patient clearance rate is defined as

the proportion of patients with no clinically

visible AK lesions (i.e. 100% clearance) in a

pre-defined treatment area at specific times of

assessment. It is one of the most commonly

used efficacy endpoints in AK clinical trials,

and, as such, is commonly required for

regulatory purposes. Some investigators,

however, have challenged the clinical

relevance of this endpoint and its clinical

meaningfulness to the ‘‘real-world’’ setting

[6–8]. As AKs are often numerous and difficult

to see, clinical trials are often designed to treat a

limited area (5 9 5 cm for example). This

strategy makes mapping and evaluation of AKs

easier. Complete clearance of lesions within

such a small field is a realistic goal; however,

complete clearance rates from studies where

only a small field has been treated cannot be

extrapolated to clearance of lesions on the

entire face. In fact, complete clearance of

numerous lesions on the entire face is rarely

achieved in clinical practice for patients with

multiple lesions [9]. Subclinical lesions can also

become visible during treatment periods,

making the evaluation of complete clearance

very difficult. This measure is further

undermined by the chronic nature of AK

which leads to lesions’ inevitable recurrence

and subsequent re-treatment. Complete patient

clearance results are not necessarily reflective of

the overall long-term outcomes associated with

AK lesions and tend to underestimate treatment

benefits [6, 8]. For example, a lesion clearance

rate of 90% (e.g., a reduction from 40 to 4

lesions) can be considered as a failure based on

the complete patient clearance criteria,

regardless of its obvious clinical relevance and

patient benefit. Furthermore, complete patient

clearance is known to be confounded by a

number of factors, including the development

of subclinical lesions during treatment, the

number of lesions at baseline within the

treatment area assessed, as well as the size of

the assessed treatment area [5, 10]. Treatment

success may also depend on the location of

lesions, with those on face and scalp usually

responding more than those on the body

extremities [3].

Notably, in some AK trials [11], the

assessment area on which efficacy results are

based can be considered fairly restrictive

(*25 cm2), and while this is sufficient for
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registration purposes, in clinical practice, the

applicability of such restriction can be limited.

Other studies include more extensive areas of

the face and scalp ([200 cm2) [12]. The obvious

consequences of this would be that the

complete patient clearance in trials which

involve larger treatment areas can be expected

to be smaller than those assessing smaller areas

and, therefore, underestimate the clinical value

of the treatment [8]. Similarly the number of

lesions at baseline is known to affect the

complete patient clearance [7]. It is reasonable

to expect that in patients with a higher number

of lesions at baseline, the complete clearance

could be lower compared with those with a

lower baseline lesion count. Beyond the impact

of these confounding factors, complete patient

clearance can be an inappropriate outcome in

certain cases, particularly where extensive

actinic field damage is present and

field-directed therapy is required to manage

subclinical lesions. Complete patient clearance

does not capture the full benefit of field-directed

therapies and fails to adequately reflect the

current understanding of the pathophysiology

of AK which highlights the importance of

management of both clinical and subclinical

lesions.

Given the limitations of complete

clearance as a meaningful outcome,

alternative measures of efficacy have been

suggested as more clinically relevant in

practice [5, 7, 8], including lesion response

rate and patient partial clearance with variable

thresholds. The International League of

Dermatological Societies (ILDS) has identified

the rate of lesion clearance as one of several

critically important efficacy outcomes for the

assessment of efficacy of treatments for AK [1],

as it is highly sensitive and widely used in

clinical practice to assess the cure of AK

lesions. It is also considered appropriate

when using intra-individual study design.

The use of lesion clearance rate reduces the

impact of confounding factors and, therefore,

provides efficacy results more representative

of the true clinical value of the treatment [10].

Although it has been described as a less

ambitious treatment goal, the lesion

clearance rate is arguably a more clinically

meaningful measure of treatment effect of

mild to moderate, multiple, diffuse

non-hyperkeratotic AK. Therefore, it can be

considered a more appropriate efficacy

endpoint in trials of AK.

Regardless of the treatment strategy selected,

the goals of AK therapy remain, fundamentally,

the same: to prevent progression to invasive

squamous cell carcinoma, to clinically and

histologically cure lesions, to minimize pain

and adverse events, and to reduce recurrence.

While working towards achieving these

objectives, it is important to consider the

reality of the everyday setting and to ensure

that data available to clinicians are meaningful

to their practice. Lesion response rate is a

clinically meaningful measure of AK cure,

both in clinical trials, as well as real-world

practice, and has the potential to more

accurately convey the full clinical value of a

treatment and improve therapeutic

decision-making in AK.
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