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ABSTRACT 

Background: Actinic keratosis (AK) is one of the most common dermatologic diagnoses. 
While there are several treatment options, many topical therapies have poor adherence due 
to duration of treatment and local skin reactions (LSRs). 
Objective: To review the available literature on the most commonly used patient-
administered field-directed therapies for AK and create consensus statements on the role of 
medication adherence in improving AK outcomes. 
Methods: A literature search of PubMed was completed for English-language original 
research articles reporting efficacy, safety, and tolerability data for 5-FU, diclofenac gel, 
imiquimod cream, and tirbanibulin. Once the articles were selected, they were distributed to a 
panel consisting of seven dermatologists with extensive expertise in managing AKs. Each 
panelist reviewed the articles and assigned them a level of evidence based on Strength of 
Recommendation Taxonomy (SORT) criteria. The panelists then met to review and discuss 
the studies and created consensus statements on the management of AKs and the 
importance of medication compliance. A modified Delphi process was used to approve the 
adoption of each statement. 
Results: The literature search produced 1,326 articles that met search criteria. After 
screening these articles for relevance and applying the inclusion criteria, 17 articles were 
chosen to be reviewed by the panel and assigned a level of evidence based on SORT 
criteria. The panel then created six consensus statements that received a unanimous vote for 
adoption. 
Conclusion: While there are several options for the treatment of AK, there is little consensus 
on a standard of care. Clearance rates for the most common topical field therapies vary 
significantly but are also difficult to directly compare due to differences in methodology for 
measuring and assessing outcomes. Overall, it is clear that an efficacious, tolerable, and 
convenient treatment for AKs is critical to optimal adherence and management and, given the 
results of recent studies, tirbanibulin may be the best topical option for meeting these criteria. 
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Actinic Keratosis (AK) is one of the most 
common diagnoses in the outpatient setting, 
with an estimated prevalence of 40 million in 
the United States (US) in 2004 and a rising 
incidence.1,2 AKs are associated with chronic 
ultraviolet (UV) damage, and therefore their 
incidence increases substantially with age.3 
In fact, in the US it is the most common 
dermatologic diagnosis in patients over 45 
years of age.4,5 AKs can be problematic as 
they have the potential to develop into a 
keratinocyte carcinoma (KC), typically a 
squamous cell carcinoma (SCC), the second 
most common skin cancer in the world.5-8 
While SCC usually has a high cure rate, a 
subset of these tumors can metastasize, 
leading to approximately 4,000 – 9,000 
deaths in the US each year.9-13 The risk of 
transformation into invasive SCC is difficult to 
accurately assess, but some studies cite a 
risk as high as 16% per lesion-year.14,15  
 
There are two types of treatment methods for 
AKs – lesion-directed therapy and field 
therapy. Lesion-directed therapy targets 
specific AKs that the clinician is able to 
identify and is commonly used when there 
are only a few lesions or for patients who may 
not be compliant with at-home regimens.16 
This includes cryosurgery, laser therapy, 
curettage, and surgery such as an excision or 
shave biopsy.16  
 
For patients that present to the dermatology 
office with numerous AKs, lesion-directed 
therapy can be cumbersome and inefficient. 
Additionally, chronic UV exposure can lead to 
field cancerization, in which areas of 
cutaneous tissue have a high burden of both 
clinical and subclinical actinic damage.5 
Therefore, in order to mitigate the risk of 
malignant transformation, it is often important 
to treat the broader area of skin that may 

include normal appearing tissue with 
pathologic atypia.5 Commonly used field-
directed therapies include 5-fluorouracil (5-
FU), diclofenac, imiquimod, photodynamic 
therapy (PDT), and tirbanibulin. While field-
directed therapies are more effective at 
treating subclinical actinic damage, they can 
be associated with long regimens and local 
skin reactions (LSRs) that limit 
adherence.5,16-18  
 
Tirbanibulin is the newest field-directed 
treatment and was approved by the Food and 
Drug Administration (FDA) for the treatment 
of AKs on the face and scalp at the end of 
2020 after two phase 3 clinical trials 
demonstrated its safety and efficacy.19 One 
benefit of tirbanibulin is that it has a 5-day 
course, much shorter than other therapies 
that require treatment for 2-4 weeks. Early 
data has also shown that tirbanibulin is very 
tolerable with minimal LSRs. The purpose of 
this study was for a panel of experts in AK 
management to review the available 
literature on the most commonly used 
patient-administered field-directed therapies 
for AK and create consensus statements on 
the role of medication adherence in 
improving AK outcomes. 
 

 
 
A literature search of PubMed was completed 
on January 8, 2023, using the keywords 
actinic keratosis, actinic keratoses, efficacy, 
safety, and tolerability, along with the 
Boolean term “AND” for English-language 
original research articles without date 
restrictions. The articles were required to be 
original studies, systematic reviews, or meta-
analyses reporting efficacy, safety, and 
tolerability data for 5-FU, diclofenac gel, 
imiquimod cream, and tirbanibulin. Once the 
articles were selected, they were distributed 
to a panel consisting of seven dermatologists 
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with expertise in managing AKs. Each 
panelist reviewed the articles and assigned 
them a level of evidence based on Strength 
of Recommendation Taxonomy (SORT) 
criteria.20 The panelists then convened on 
February 16, 2023, to review and discuss the 
studies and develop consensus statements 
on the management of AKs and the 
importance of medication compliance. A 
modified Delphi process was used to approve 
the adoption of each statement.21 This 
process requires a supermajority vote to 
adopt a statement or recommendation 
through multiple rounds of real-time voting. 
Each panel voted a score of 1-9 for adoption. 
Only statements for which at least two-thirds 
of the panel voted a 7 or higher were 
adopted. 
 

 
 
Study Selection and Levels of Evidence 
 
The initial literature search produced 1,326 
articles that met search criteria. After 
screening these articles for relevance and 
applying the inclusion criteria, 17 articles 
were chosen to be reviewed by the panel and 
assigned a level of evidence. Of the 17 
selected articles, the panel assigned level 1 
evidence to nine articles19,22-29, level 2 
evidence to three articles30-32, and level 3 
evidence to five articles33-37 as shown in 
Table 1 and 2. 
 
Consensus Statements 
 
The panel created seven consensus 
statements related to AK management. For 
six of these statements, the panel 
unanimously voted a level 9 for adoption. 
There was one statement which was not 
adopted, as five members of the panel 
assigned it a level 2 and two members 
assigned it a level 3 (Table 3).  

Statement 1: AK is a common dermatologic 
disease. 
 
AK is one of the most common dermatologic 
diseases and is the most common 
dermatologic diagnosis in adults older than 
45 years of age.4 Its incidence is on the rise, 
as the number of treated AKs per 1,000 
Medicare patients rose 14.6% between 2007 
and 2015.38 It is extremely common outside 
of the US as well, especially in areas that 
receive significant UV exposure. In Australia, 
it is estimated that 40% of the population over 
the age of 40 has at least one AK.39 The 
World Health Organization calculated that 
there were 131,433,084 cases of AK across 
Europe in 2006.40  
 
Statement 2: AKs can progress to invasive 
squamous cell carcinoma. 
 
The natural history of AKs and their ability to 
transform into invasive SCC has been 
described throughout the literature. One 
study found that patients with at least 20 AKs 
had an 11-fold greater risk of developing 
SCC and 10-fold greater risk of developing 
basal cell carcinoma (BCC) compared to 
those without any.41 Not every AK will 
progress to SCC; in fact, spontaneous 
regression may occur in 15 to 63% of 
lesions.42 However, even though some AKs 
will regress, they often reappear, and new 
ones develop in areas of chronically sun-
exposed skin. One survey study of 1,040 
people in Australia found 1,873 AKs in 59% 
of the people screened.43 At 12-month follow-
up, although 26% of the lesions were absent 
in the subgroup with at least one AK, 60% of 
these participants developed new lesions.43 
Overall, the total number of AKs in the 
studied population increased by 22% at 12 
months.43 While it is difficult to predict which 
AKs will transform into SCC and the 
individual risk of malignant transformation for 
each lesion, it is clear that AKs have the  

RESULTS 
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Table 1. SORT criteria level of evidence for each of the articles pertaining to tirbanibulin. 
 

Article Level of Evidence 

Blauvelt A, Kempers S, Lain E, et al. Phase 3 Trials of Tirbanibulin 
Ointment for Actinic Keratosis. N Engl J Med. 2021;384(6):512-520. 

1 

Heppt MV, Dykukha I, Graziadio S, Salido-Vallejo R, Chapman-Rounds 
M, Edwards M. Comparative Efficacy and Safety of Tirbanibulin for 
Actinic Keratosis of the Face and Scalp in Europe: A Systematic 
Review and Network Meta-Analysis of Randomized Controlled Trials. J 
Clin Med. 2022;11(6):1654. Published 2022 Mar 16. 

1 

Rajkumar JR, Armstrong AW, Kircik LH. INDIVIDUAL ARTICLE: Safety 
and Tolerability of Topical Agents for Actinic Keratosis: A Systematic 
Review of Phase 3 Clinical Trials. J Drugs Dermatol. 2021;20(10):s4s4-
s14. 

1 

Kempers S, DuBois J, Forman S, et al. Tirbanibulin Ointment 1% as a 
Novel Treatment for Actinic Keratosis: Phase 1 and 2 Results. J Drugs 
Dermatol. 2020;19(11):1093-1100. 

2 

Yavel R, Overcash JS, Cutler D, Fang J, Zhi J. Phase 1 Maximal Use 
Pharmacokinetic Study of Tirbanibulin Ointment 1% in Subjects With 
Actinic Keratosis. Clin Pharmacol Drug Dev. 2022;11(3):397-405. 

2 

Berman B, Grada A, Berman DK. Profile of Tirbanibulin for the 
Treatment of Actinic Keratosis. J Clin Aesthet Dermatol. 2022;15(10 
Suppl 1):S3-S10. 

3 

Dao DD, Sahni VN, Sahni DR, Balogh EA, Grada A, Feldman SR. 1% 
Tirbanibulin Ointment for the Treatment of Actinic Keratoses. Ann 
Pharmacother. 2022;56(4):494-500. 

3 

Dlott AH, Di Pasqua AJ, Spencer SA. Tirbanibulin: Topical Treatment 
for Actinic Keratosis. Clin Drug Investig. 2021;41(9):751-755. 

3 

Eisen DB, Dellavalle RP, Frazer-Green L, Schlesinger TE, Shive M, Wu 
PA. Focused update: Guidelines of care for the management of actinic 
keratosis. J Am Acad Dermatol. 2022;87(2):373-374.e5. 

3 
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Table 2. SORT criteria level of evidence for the articles not pertaining to tirbanibulin. 
 

Article Level of Evidence 

Hadley G, Derry S, Moore RA. Imiquimod for actinic keratosis: 
systematic review and meta-analysis. J Invest Dermatol. 
2006;126(6):1251-1255. 

1 

Pomerantz H, Hogan D, Eilers D, et al. Long-term Efficacy of Topical 
Fluorouracil Cream, 5%, for Treating Actinic Keratosis: A 
Randomized Clinical Trial. JAMA Dermatol. 2015;151(9):952-960. 

1 

Askew DA, Mickan SM, Soyer HP, Wilkinson D. Effectiveness of 5-
fluorouracil treatment for actinic keratosis--a systematic review of 
randomized controlled trials. Int J Dermatol. 2009;48(5):453-463. 

1 

Rivers JK, Arlette J, Shear N, Guenther L, Carey W, Poulin Y. 
Topical treatment of actinic keratoses with 3.0% diclofenac in 2.5% 
hyaluronan gel. Br J Dermatol. 2002;146(1):94-100. 

1 

Jansen MHE, Kessels JPHM, Nelemans PJ, et al. Randomized Trial 
of Four Treatment Approaches for Actinic Keratosis. N Engl J Med. 
2019;380(10):935-946. 

1 

Gupta AK, Paquet M. Network meta-analysis of the outcome 
'participant complete clearance' in nonimmunosuppressed 
participants of eight interventions for actinic keratosis: a follow-up on 
a Cochrane review. Br J Dermatol. 2013;169(2):250-259. 

1 

Cunningham TJ, Tabacchi M, Eliane JP, et al. Randomized trial of 
calcipotriol combined with 5-fluorouracil for skin cancer precursor 
immunotherapy. J Clin Invest. 2017;127(1):106-116. 

2 

Eisen DB, Asgari MM, Bennett DD, et al. Guidelines of care for the 
management of actinic keratosis. J Am Acad Dermatol. 
2021;85(4):e209-e233. 

3 
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Table 3. Consensus Statements 
 

Statement Vote 

Statements that were adopted 

AK is a common dermatologic disease. 7 voted 9 

AKs can progress to squamous cell carcinoma. 7 voted 9 

Higher complexity, longer duration, and adverse effects negatively 
impact adherence to AK treatments. 

7 voted 9 

Lower adherence to AK treatments can lead to lower efficacy. 7 voted 9 

Prospective, real-world data demonstrate that topical tirbanibulin for 
AK is effective, well-tolerated, and convenient, based on highly 
concordant assessments by both patients and clinicians. 

7 voted 9 

Payors and other stakeholders are encouraged to reduce barriers to 
effective, tolerable, and convenient treatments for AKs. 

7 voted 9 

Statements that were not adopted  

There is an unmet need for effective AK treatments that are of short 
duration with limited and tolerable adverse effects. 

5 voted 2 
2 voted 3 
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potential to progress to SCC as 
histopathology reports demonstrate that 60% 
to 82% of invasive SCCs arise from AKs.44-46 
Furthermore, some lesions that are clinically 
diagnosed as AKs may actually be SCC or 
BCC. One study of 220 AK biopsy samples 
found histopathologic identification of SCC in 
situ (3.2%), invasive SCC (1.4%), and BCC 
(0.5%).47 Another study of step sections of 69 
lesions originally classified as AKs at 
histopathologic diagnosis were re-
characterized as SCC in situ (13%), invasive 
SCC (3%), and BCC (4%).48 

 
Statement 3: Higher complexity, longer 
duration, and adverse effects negatively 
impact adherence to AK treatments. 
 
It is well documented that adherence to 
topical medications can be very poor for a 
variety of dermatologic conditions.49 This 
may stem from a multitude of factors and 
several studies have attempted to identify 
these factors and possible interventions. One 
systematic review of the associations 
between dose regimens and medication 
compliance found that compliance decreased 
as the number of daily doses increased.50 For 
AK management specifically, literature 
reporting adherence and persistence for 
topical treatments is limited, but one study of 
224 AK patients on imiquimod (3.75% and 
5%), 5-FU 5%, or 5-FU/salicylic acid 
(0.5%/10%) in Germany, France, and the UK 
found between 10 and 25% of patients were 
non-adherent with their prescribed regimen 
and 23% were non-persistent.51 Another 
study of 305 AK patients that were either 
currently using a topical AK therapy 
(diclofenac sodium 3%, imiquimod 5%, 5-FU 
5% or 5-FU/salicylic acid (0.5%/10%)) or had 
done so within the past 12 months found that 
88% of patients were either non-adherent, 
non-persistent, or both with their regimens.52  
 

Longer duration and adverse effects certainly 
play a significant role in adherence to AK 
treatments. One study of adherence in 20 
patients treated with 5-FU 0.5% reported an 
average adherence rate of 92% in the first 
week of treatment, but this fell to 82% by the 
end of treatment at the fourth of week.53 
Common adverse effects of topical AK 
therapies such as 5-FU 5% cream, diclofenac 
3% gel, and imiquimod 3.75% cream include 
LSRs such as pain, erythema, burning, 
stinging, crusting, and flaking.34,54 These 
adverse effects accompanied with longer 
regimens between 2 and 16 weeks can 
require treatment breaks and early 
cessation.54 In their literature review, 
Lebwohl et. al found that the most important 
contributors to non-adherence were lengthy 
treatment duration, severity and persistence 
of LSRs, and confusion over treatment 
regimens.54 
 
Statement 4: Lower adherence to AK 
treatments can lead to lower efficacy.  
 
Lower adherence to treatments has an 
important negative impact as it can lead to 
decreased efficacy. This, in turn, results in 
negative health outcomes such as disease 
worsening and even death.55 The problem is 
so significant that the World Health 
Organization even declared that non-
adherence to medications is a “worldwide 
problem of striking magnitude” in 2003.56 
Incomplete treatment of AKs can increase 
the risk of malignant transformation to SCC, 
thus leading to increased morbidity and 
mortality.14 
 
Statement 5: Prospective, real-world data 
demonstrate that topical tirbanibulin for AK is 
effective, well-tolerated, and convenient, 
based on highly concordant assessments by 
both patients and clinicians and this suggests 
that its usage in AK management could lead 
to improved adherence. 
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The Patient Reported Outcomes in Actinic 
Keratosis (PROAK) study is a real-world, 
single-arm, prospective cohort study for adult 
patients with AKs on the face or scalp who 
were newly initiated with once daily 
tirbanibulin.57 A total of 300 patients were 
enrolled from 32 community practices across 
the US. Ten patients were not included in the 
8-week analyses due to missing data, loss to 
follow-up, or voluntary patient withdrawal of 
consent. Of the remaining 290 patients, 
100% of them completed their 5-day once-
daily treatment course. Importantly, there 
were no discontinuations due to adverse drug 
reactions and there were no serious adverse 
drug reactions reported at 8 weeks.57 Not 
only was tirbanibulin found to be well-
tolerated, but it was efficacious as well, with 
73.79% of clinicians reporting that their 
patients AKs were completely or partially (at 
least 75%) cleared based on investigator 
global assessment (IGA) at 8 weeks.58  
 
In clinical practice, many patients become 
frustrated with LSRs from topical therapies 
and after just one treatment course they are 
very reluctant to use them again. However, in 
the PROAK study, for 85.17% of tirbanibulin-
treated patients, their clinicians reported that 
they are somewhat or very likely to consider 
tirbanibulin treatment again if the need 
arises. Concordantly, 80.0% of patients 
noted that they were somewhat or very likely 
to consider tirbanibulin treatment again if the 
need arises.57,58 These findings suggest that 
tirbanibulin usage for AK therapy could lead 
to enhanced therapeutic adherence. 
 
Statement 6: Payors and other stakeholders 
are encouraged to reduce barriers to 
effective, tolerable, and convenient 
treatments for AKs. 
 
While efficacy and tolerability are very 
important factors to ensure medication 
adoption and treatment success, accessibility 

is just as important. Access to tirbanibulin can 
be limited, as the cost for a 5-day supply of 
the ointment can be $1,136 for cash-paying 
patients or those with inadequate insurance 
coverage.59 One study that compared costs 
of various field therapies for AK found the 
per-regimen cost of tirbanibulin was $990.60 
This is less expensive than the most 
expensive medication studied, 5-FU 0.5% 
cream ($1,332.08), but far more expensive 
than the least expensive treatment, 5-FU 5% 
cream ($384.94).60 When patients face 
choices between AK therapies with long 
durations and significant LSRs or high costs, 
they may be discouraged from seeking care. 
This can subsequently increase the 
morbidity, mortality, and overall use of 
healthcare resources from AKs and their 
associated SCCs. In 2013, the estimated 
cost of treating AKs in the US was $1.68 
billion.61 Early detection and treatment of AKs 
is imperative for both improving outcomes 
and decreasing costs to the healthcare 
system, as one Veterans Affairs study found 
3-year savings of $771 per patient treated 
with 5-FU versus placebo.62 Therefore, 
improving access to effective, tolerable, and 
convenient treatments such as tirbanibulin 
should be a priority for payors. 
 

 
 
While there are multiple options for the 
treatment of AK, there is little consensus on 
a standard of care. Clearance rates for the 
most common topical field therapies vary 
significantly but are also difficult to directly 
compare due to differences in methodology 
for measuring and assessing outcomes. After 
a thorough review of the literature, this panel 
of dermatologists with significant expertise in 
managing AKs created six consensus 
statements related to the importance of AK 
treatment to prevent the development of SCC 
and the role that medication adherence plays 

CONCLUSION 
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in treatment success. Study limitations 
include that not all therapeutic options for AK 
were considered and the topical field 
therapies that were included in the review 
have not all been compared head-to-head. 
Overall, it is evident that an efficacious, 
tolerable, and convenient treatment for AKs 
is critical to their adequate management and 
that tirbanibulin may be the best current 
option to achieve these criteria. 
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