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a  B S t r a C t
BACKGROUND: Tirbanibulin 1% ointment is a short-course field therapy for actinic keratosis (AK). Real-world data on predictors of re-
sponse, tolerability, and satisfaction may support patient selection and counselling. the aim was to evaluate effectiveness and tolerability in 
a large multicenter cohort, identify predictors of high clinical clearance and local skin reactions (lSrs), and describe patient and physician 
satisfaction.
metHoDS: this retrospective observational real-life study (33 Italian dermatology centers) included 679 patients. Clinical response was 
classified as complete (100%), good (75-99%), moderate (50-74%), or <50% clearance; high clearance was defined as ≥75%. AK severity 
was assessed using aK area and Severity Index (aKaSI). lSrs were graded 0-4, and a total score was calculated. Satisfaction was rated 0–4 
(scores 3–4 indicated high satisfaction.) Multivariable logistic regression identified predictors of high clearance, erythema, and vesiculation/
pustulation.
reSultS: Patients were predominantly male (70.8%), mean age 74.9±9.7 years; 77.6% were aK-experienced. all patients completed treat-
ment. High clearance occurred in 69.7% and was greater in aK-naïve patients (78.3% vs. 67.1%, P<0.001). mean aKaSI decrease was 63.2%; 
photodamage improvement was 30.5%. Tolerability was favorable (mean LSR score 0.65±0.90); 11.9% of LSRs were ≥3, with no grade 4 
vesiculation/ulceration occurring. Lower Olsen grade independently predicted high clearance. Female sex and age ≥75 years were associated 
with higher odds of selected lSrs. High satisfaction was reported by 79.4% of patients and 83.1% of physicians.
CoNCluSIoNS: tirbanibulin 1% achieved high clearance with favorable tolerability and satisfaction, supporting its use in individualized 
management of field cancerization.
(Cite this article as: Carugno a, Nazzaro g, argnani l, Bellinato f, Zappia e, masala mV, et al. Predictors of outcomes and satisfaction with 
tir-banibulin in actinic keratosis: a multicenter real-world study. Ital J Dermatol Venereol 2026 Aug 24. DOI: 10.23736/S2784-8671.26.08682-2)
Key words: actinic keratosis; tirbanibulin; Patient satisfaction; Patient compliance.

Introduction

Actinic keratosis (AK) is a highly prevalent, chronic
keratinocytic dysplasia driven primarily by ultra-

violet (UV) radiation exposure. It represents a key entity 
within the spectrum of UV-induced epithelial dysplasia. 
Increasingly, AK is understood not merely as a collec-
tion of isolated premalignant lesions but as part of the 
broader concept of field cancerization, in which clinically 
visible lesions coexist with extensive subclinical dysplas-
tic alterations across chronically sun-damaged skin. This 
framework reflects UV-driven genomic damage and clonal 
expansion across photo-exposed areas and provides a bio-
logical rationale for the relapsing nature of AK, character-
ized by the emergence of new lesions over time despite 
successful clearance of individual targets.1-4 In clinical 
practice, this gives rise to a long-term condition requir-
ing repeated therapeutic cycles and continuous preventive 
strategies, particularly among older individuals in whom 
cumulative actinic damage is extensive.5

The field cancerization model has direct implications 
for oncologic risk assessment and treatment intervention. 
The diagnosis of AK has been associated with an increased 
risk of skin cancer. Clinical lesions frequently occur in pa-
tients with a history of keratinocyte carcinoma (KC), un-

derscoring the clinical relevance of structured surveillance 
and comprehensive field-directed approaches to care.6, 7 
At the population level, KCs constitute a major healthcare 
burden, and AK management represents a substantial pro-
portion of the dermatologic workload, including both pro-
cedural and pharmacologic intervention.8, 9 This health-
care demand reinforces the need for therapeutic agents 
that combine effectiveness with feasibility, patient accept-
ability, and suitability for repeated use in routine treatment 
pathways.10

Management of AK includes lesion-directed interven-
tions, such as cryotherapy and curettage, and field-directed 
therapies designed to treat both visible lesions and sub-
clinical dysplasia within photoexposed skin. Field therapy 
is particularly relevant in patients with multiple lesions, 
recurrent disease, or diffuse photodamage, in whom exclu-
sive reliance on lesion-directed procedures may be insuf-
ficient and impractical.

A real-world, office-based approach to AK management 
has been proposed to guide treatment selection based on 
disease extent, severity, and patient factors.11 In parallel, 
European consensus-based interdisciplinary guidelines 
emphasize individualized management of AK that incor-
porates assessment of disease severity and potential field 
cancerization, with prevention, and long-term follow-
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characterized by higher ambient UV exposure.20 Mecha-
nistic data describing reversible binding of tirbanibulin to 
the colchicine-binding site of β-tubulin provide a plausible 
biological explanation for its low systemic toxicity and a 
manageable local safety profile.21 Real-world evidence for 
tirbanibulin 1% ointment usage has expanded substantial-
ly, with observational and prospective studies reporting ef-
fectiveness, tolerability, AKASI reduction, and improved 
satisfaction outcomes in routine settings.17, 22-26

Additional case series and retrospective reviews have 
explored tirbanibulin use on anatomical areas other than 
the face and scalp, reflecting growing clinical interest in 
broader applicability.22 Multicenter reporting in Italy has 
also described effectiveness and tolerability in field can-
cerization management, supporting the external validity of 
study treatment outcomes in everyday clinical practice.24 
In parallel, studies focusing on skin-quality endpoints re-
lated to photodamage, as well as economic evaluations in 
specific healthcare systems, have contributed to the prag-
matic positioning of tirbanibulin among field-directed 
therapies. However, these secondary endpoints need to be 
interpreted carefully when incorporated into AK-focused 
manuscripts, as their relevance differs from core AK ef-
ficacy measures.27-29

Within this evolving evidence base, clinicians increas-
ingly require a concise, practical synthesis of informa-
tion to aid counselling rather than descriptive reporting. 
Specifically, practical decision-making is strengthened by 
identifying baseline characteristics that predict meaningful 
clinical clearance and by recognising local skin reactions 
that may influence comfort, follow-up planning, and the 
overall patient experience.

Accordingly, this Italian multicenter real-world study 
was designed to provide a clinically oriented synthesis of 
outcomes following tirbanibulin 1% therapy and to identi-
fy parsimonious, clinically interpretable predictors of high 
clearance and selected local skin reactions, together with 
patient- and physician-reported satisfaction. Focusing on 
clinically decision-relevant endpoints within a large real-
world population, this study aims to provide actionable 
evidence to support patient selection, enhance expectation 
management, and refine the use of field-directed therapy in 
routine dermatologic practice.

Materials and methods

Ethical and regulatory approval

The study was approved prior to commencement by the 
appropriate ethics committee (Ethics Committee of CET 

up.12 The adoption of standardized scoring systems fur-
ther supports harmonized assessment and comparability of 
outcomes; the Actinic Keratosis Area and Severity Index 
(AKASI) was specifically developed to quantify AK se-
verity on the head and has been increasingly used in both 
clinical trials and real-world investigations.13

Despite the availability of a broad range of treatment 
options, real-world outcomes are frequently influenced 
by therapy duration, complexity, tolerability, and patient 
adherence. Longer topical treatment courses may be 
challenging for older or frail patients and for individuals 
with limited ability to sustain multiweek self-application. 
Moreover, local inflammatory reactions can affect com-
fort, cosmetic acceptability, and willingness to complete 
or repeat therapy, with potential implications for follow-up 
requirement and resource utilization in high-volume set-
tings. The importance of acceptability is underscored by 
evidence showing that perceived burden and prior expe-
rience with topical therapy can influence the willingness 
to undergo retreatment, thereby affecting long-term field 
control in chronic AK management.14 In this setting, short-
course therapies that can reduce treatment fatigue and sim-
plify counselling have pragmatic relevance.

Tirbanibulin 1% ointment is a short-course topical field 
therapy administered once daily for five consecutive days; 
pivotal phase 3 trials demonstrated its efficacy and toler-
ability for AK of the face and scalp under controlled con-
ditions, providing robust evidence for regulatory approv-
al.15 Subsequent comparative synthesis, including sys-
tematic review and network meta-analysis of randomized 
controlled trials, further contextualized the treatment’s 
efficacy and safety relative to more established topical 
therapies.16 The brief five-day regimen may represent a 
practical advantage by simplifying administration and im-
proving adherence, particularly in older patients who fre-
quently require repeated cycles of therapy over time.

In addition to efficacy, safety and tolerability remain 
central to the real-world implementation of field therapy, 
particularly when applied over larger skin areas or dur-
ing periods associated with increased UV exposure.15, 17 
Dedicated clinical pharmacology and maximal-use stud-
ies have contributed clinically relevant pharmacokinetic 
and safety information in broader application contexts, 
while phase 3 tolerability investigation over 100 cm2 on 
the face or scalp provides further reassurance regarding 
local tolerability under intensive field exposure condi-
tions.18, 19 Evidence addressing contact sensitization and 
phototoxic/photoallergic potential also informs safety con-
siderations during routine clinical practice and in seasons 
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sus ≥2 sites for modelling purposes. Lesion severity was 
assessed clinically according to the Olsen classification. 
Because some patients had more than one treated site, Ol-
sen grade was considered a site-level variable. For predic-
tive analyses, baseline severity was dichotomized as Olsen 
grade ≤2 versus >2 consistent with a clinically meaningful 
separation between less severe and more severe/hyperker-
atotic disease patterns.

AK history was also classified using a pragmatic lon-
gitudinal definition. Patients were categorized as “AK-
naïve” when AK lesions had been present for less than one 
year, and as “AK-experienced” when AK had been present 
for more than one year and/or when prior treatments had 
been documented, reflecting a chronic or recurrent disease 
course frequently encountered in routine practice.

Outcomes

Clinical response was assessed at post-treatment follow-
up and categorized using a standardized ordinal scale 
based on the estimated reduction in AK lesions within 
the treated field. Categories included: complete clearance 
(100% reduction), good response (75-99%), moderate re-
sponse (50-74%), mild response (25-49%), and poor re-
sponse (0-24%). For predictive analyses intended to guide 
patient counselling, a binary outcome of high clearance 
was defined a priori as ≥75% clearance (complete plus 
good response), whereas <50% clearance was defined as 
25-49% and 0-24% clearance (mild and poor response). 
The ≥75% threshold was selected to represent a clinically 
meaningful level of improvement for routine decision-
making. When available, AKASI scores were recorded 
at baseline and post-treatment and were used to quantify 
overall change in disease burden over time. At the cohort 
level, AKASI scores were summarized as mean baseline 
and post-treatment values with the corresponding mean 
change.

Global photodamage within the treated area was graded 
clinically (absent, mild, moderate or severe), at baseline 
and post-treatment, using routine documentation when 
available. Improvement in photodamage was recorded as 
a binary outcome (improved versus not improved). Local 
skin reactions (LSRs) were recorded across six domains: 
erythema, scaling, crusting, swelling, vesiculation/pustu-
lation, and erosion/ulceration. Each domain was graded on 
a 0-4 scale (0 = absent to 4 = very severe) at post-treatment 
evaluation. Overall LSR burden was summarized using 
a total LSR score, defined as the sum of the six domain 
scores (range 0-24). For table-only reporting, tolerability 
was summarized as the proportion of patients experiencing 

5 Lombardy, Italy, approval no. 729/25) and conducted 
in accordance with the principles set forth in the Helsin-
ki Declaration as revised in 2024. All patients provided 
signed informed consent.

Study design and setting

This retrospective observational study evaluated adult pa-
tients with AK treated with tirbanibulin 1% ointment in 
routine clinical practice in 33 dermatology centers across 
Italy. All treatments were initiated during the warm season 
(April to September), and were prescribed in accordance 
with the approved regimen, i.e., once-daily application for 
five consecutive days over a contiguous treatment field. 
Data was extracted from institutional clinical records us-
ing a standardized case report structure shared among par-
ticipating centers.

Eligibility criteria

This retrospective study included consecutive adult pa-
tients with a clinical diagnosis of AK who were treated 
with tirbanibulin 1% ointment as field-directed therapy 
according to the standard regimen in routine clinical 
practice. Consecutive inclusion was adopted to minimize 
selection bias. Patients were included if their baseline 
clinical assessment and at least one post-treatment evalu-
ation were available to measure clinical response and 
tolerability outcomes. Exclusion criteria comprised in-
complete clinical documentation preventing assessment 
of primary outcomes, absence of follow-up information, 
and deviation from the standard five-day dosing sched-
ule (i.e., treatment courses not completed as prescribed). 
When multiple AK sites were treated in the same patient, 
all treatment sites were recorded and considered in the 
analyses; patient-level variables were recorded once per 
patient.

Baseline variables and clinical characterization

Baseline patient characteristics included age, sex, and 
Fitzpatrick phototype. Comorbidity burden was defined 
pragmatically as a binary variable (‘multiple comorbidi-
ties’), indicating the presence of comorbidities in more 
than one category in the clinical record. Dermatologic on-
cologic history was captured as prior melanoma, basal cell 
carcinoma (BCC), and squamous cell carcinoma (SCC).

AK clinical characterization included the anatomical 
location of treated fields, grouped as face, scalp, or other 
body sites. Disease extent was recorded at the patient level 
as the number of treated sites, dichotomized as 1 site ver-
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skin cancer, including melanoma (10.9%), BCC (40.6%), 
and SCC (28.9%). Most patients were classified as AK-
experienced (77.6%), while 22.4% were AK-naïve (Table 
I). Regarding disease distribution, AK fields were mostly 
located on the face (61.8%) and scalp (31.8%), with other 
body sites accounting for 6.4% of treated fields (percent-
ages based on field-level entries, not patient counts). At 
the patient level, 70.9% had one involved treated site and 
29.1% had two or more sites. Lesion severity assessed 
by Olsen grade was predominantly mild-to-moderate, 
with grades I and II accounting for 44.4% and 48.6% of 
evaluable site entries, respectively, whereas grade III rep-
resented 6.2% (Table I). Baseline AK burden, quantified 
by AKASI, was 4.5 (mean), and baseline photodamage 
was graded as moderate in 45.2% and severe in 16.5% of 
patients (Table I).

each LSR domain at any grade, the mean (SD) total LSR 
score, the proportion of LSR domain entries graded ≥3, 
and the occurrence of grade 4 vesiculation or ulceration. 
Patient and physician satisfaction were recorded using a 
0–4 scale (0 = no satisfaction to 4 = extreme satisfaction). 
Patient-physician concordance was defined as agreement 
between the patient- and physician-reported satisfaction 
categories for each treatment episode.

Statistical analysis

Categorical variables were summarized as frequencies 
and percentages; continuous variables were summarized 
as mean and standard deviation. Site-level variables were 
summarized using site-entry denominators, whereas 
patient-level variables used the total number of patients. 
Post-treatment photodamage assessments were summa-
rized using the denominator of patients with available 
follow-up photodamage documentation. Between-group 
comparisons were performed when relevant for descrip-
tive purposes using chi-square tests (or Fisher’s Exact Test 
when appropriate) for categorical variables and indepen-
dent-samples t tests for continuous variables. Correlations 
between treatment satisfaction and effectiveness, and be-
tween satisfaction and tolerability measures, were evalu-
ated using Spearman’s correlation coefficient. To gener-
ate clinically interpretable predictors suitable for routine 
counselling, we fitted multivariable logistic regression 
models for three prespecified outcomes: high clearance 
(≥75%); occurrence of erythema (any grade); occurrence 
of vesiculation/pustulation (any grade). The covariate set 
was selected a priori to balance clinical plausibility with 
model parsimony, and included female sex, age ≥75 years, 
phototype III–IV, multiple comorbidities, Olsen grade >2, 
and ≥2 involved sites. Results are reported as adjusted 
odds ratios (aORs) with 95% confidence intervals (95% 
CI). Statistical significance was defined as a two-sided P 
value <0.05. Analyses were performed using Stata version 
17 (StataCorp, College Station, TX, USA).

Results

Patient profile and disease characteristics

A total of 679 patients were included in the study. The 
cohort was predominantly male (70.8%), with a mean 
age of 74.9 years (SD 9.66). Fitzpatrick phototype II 
was most frequent (69.1%), followed by phototype III 
(21.9%), phototype I (8.5%), and phototype IV (0.4%). 
A substantial proportion of patients had a prior history of 

Table I.—��Baseline patient and disease characteristics, including 
actinic keratosis distribution and severity.
Variable Total cohort
Patients 679
AK status

AK-experienced 527 (77.6%)
AK-naïve 152 (22.4%)

Sex Male: 481 (70.8%);
Female: 198 (29.2%)

Mean age, years 74.9±9.66
Fitzpatrick phototype

I 58 (8.5%)
II 469 (69.1%)
III 149 (21.9%)
IV 3 (0.4%)

History of melanoma 74 (10.9%)
History of basal cell carcinoma 276 (40.6%)
History of squamous cell carcinoma 196 (28.9%)
Number of involved sites (patient-level)

1 site 479 (70.9%)
≥2 sites 197 (29.1%)

AK distribution by site (site-level)
Face 548 (61.8%)
Scalp 282 (31.8%)
Other 57 (6.4%)

Olsen clinical grade (site-level)
I 359 (44.4%)
II 393 (48.6%)
III 50 (6.2%)
Not available 6 (0.7%)

AKASI, baseline (mean) 4.54
Baseline photodamage

Severe 112 (16.5%)
Moderate 307 (45.2%)
Mild 242 (35.6%)
Absent 14 (2.1%)
Not available 4 (0.6%)

AK: actinic keratosis; AKASI: AK Area and Severity Index; SD: standard 
deviation.
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ment (IGA) body evaluation (N.=74), IGA grade 0 was 
recorded in 31.1% of patients at post-treatment follow-up, 
while IGA grades 3-4 were not recorded at all (Table II).

In multivariable modelling, Olsen grade >2 was inde-
pendently associated with a lower probability of achieving 
high clearance (≥75%) (aOR 0.476; 95% CI 0.285–0.796; 
P=0.005), whereas female sex, age ≥75 years, phototype 
III-IV, multiple comorbidities, and involvement of ≥2 sites 
were not significantly associated with high clearance in the 
adjusted model (Table III).

Tolerability and local skin reactions

Overall tolerability was favorable (Table II). The mean 
total LSR score was 0.65±0.90. Erythema was most re-
corded (80% at any grade), followed by scaling (60%), 
swelling (40%), crusting (39%), erosion/ulceration (19%), 
and vesiculation/pustulation (18%). Across all recorded 
LSR assessments, 11.9% were graded ≥3, with no grade 
4 vesiculation or ulceration observed. AK-experienced 
patients demonstrated a relatively greater occurrence of 
moderate LSRs (Figure 3) (Supplementary Digital Mate-
rial 2: Supplementary Table II).

Clinical effectiveness and field effect

Clinical effectiveness outcomes are summarized in Table 
II. All patients completed the prescribed five-day regi-
men. Complete clearance (100%) was achieved in 29.2% 
of patients, while overall high clearance (≥75%) was ob-
served in 69.7% of patients. Clinical efficacy was signifi-
cantly higher in AK-naïve patients compared with AK-
experienced patients, both in terms of complete clearance 
(48.7% vs. 23.5%; P<0.001) and high clearance (78.3% 
vs. 67.1%; P<0.001) (Figure 1) (Supplementary Digital 
Material 1: Supplementary Table I). In parallel, AKASI 
decreased from a baseline mean of 4.54 to 1.67 at post-
treatment assessment, corresponding to a mean absolute 
change of -2.87 and a mean relative reduction of 63.2% 
(Table II).

Improvement in photodamage within the treated field 
was documented in 30.5% of patients with available as-
sessment (Table II, Figure 2). AK-naïve patients showed a 
significantly greater improvement in photodamage (41.4% 
vs. 27.3%; P=0.0006) (Supplementary Table I).

In the subset with available Investigator Global Assess-

Table II.—��Clinical outcomes after tirbanibulin treatment: clear-
ance, AKASI change, tolerability summary, and satisfaction.
Parameter Endpoint Result
Effectiveness 

(clearance 
categories)

High clearance (≥75%)
(100% + 75-99%)

473 (69.7%)

Complete clearance (100%) 198 (29.2%)
Good response (75-99%) 275 (40.5%)
Moderate response (50-74%) 132 (19.4%)
<50% response 74 (10.9%)

Effectiveness 
(AKASI)

AKASI, baseline (mean) 4.54
AKASI, post-treatment (mean) 1.67
Mean change (Δ)
Mean % reduction

−2.87
−63.2%

Field effect Photodamage improved 206 (30.5%)
IGA (subset) IGA available, n 74

IGA = 0 post-treatment 23 (31.1%)
IGA grade 3-4 post-treatment 0/74 (0.0%)

Tolerability (LSRs) Total LSR score, mean±SD 0.65±0.90
Erythema (any grade) 80%
Scaling (any grade) 60%
Swelling (any grade) 40%
Crusting (any grade) 39%
Erosion/ulceration (any grade) 19%
Vesiculation/pustulation (any grade) 18%
Events graded ≥3 (overall) 11.9%
Grade 4 vesiculation or ulceration 0.0%

Satisfaction Patient high satisfaction (score 3-4) 539 (79.4%)
Physician high satisfaction (score 3-4) 564 (83.1%)
Patient–physician concordance 66.1%

Adherence Completion of 5-day regimen 100%
AKASI: Actinic Keratosis Area and Severity Index; IGA: Investigator Global 
Assessment; LSR: local skin reaction; SD: standard deviation

Figure 1.—Clinical efficacy of tirbanibulin 1% ointment in the treatment 
of actinic keratoses (AKs). Proportion of patients achieving different 
clearance rates (≤24%, 25-49%, 50-74%, 75-99%, and 100%) stratified 
by treatment history (AK-naïve versus AK-experienced) and overall 
population. Complete (100%) and high (75-99%) clearance rates were 
significantly more frequent among AK-naïve patients (P<0.001).
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Multivariable analyses identified patient character-
istics associated with selected clinically relevant LSRs 
(Table III). Female sex was associated with higher odds 
of erythema (aOR 1.817; 95% CI 1.316-2.508; P<0.001) 
and vesiculation/pustulation (aOR 1.950; 95% CI 1.263–
3.010; P=0.003). Age ≥75 years was independently asso-
ciated with erythema (aOR 1.619; 95% CI 1.204–2.176; 
P=0.001) but not with vesiculation/pustulation (Table 
III). Olsen grade >2 and involvement of ≥2 sites were 
inversely associated with erythema (aOR 0.565; 95% CI 
0.422–0.758; P<0.001; and aOR 0.632; 95% CI 0.458–
0.872; P=0.005, respectively). Olsen grade >2 was also 
inversely associated with vesiculation/pustulation (aOR 
0.442; 95% CI 0.290–0.674; P<0.001), while ≥2 sites did 
not reach statistical significance for this endpoint (aOR 
0.673; 95% CI 0.430–1.054; P=0.084) (Table III).

Satisfaction

High satisfaction (score 3 or 4) was reported by 79.4% 
of patients and by 83.1% of physicians. Patient-physician 
satisfaction concordance was 66.1% (Table II).

Transplanted patients

Among 23 transplanted patients, 82.6% were male and 
most had Fitzpatrick phototype III. A prior history of AK 
was reported in 12 individuals, with the face being the 
most frequently treated site (69.6%). Clinical effective-
ness showed complete clearance in 39.1% of patients and 
good response (75-99% clearance) in 47.8% of patients. 
Tolerability was favorable, with a low mean total LSR 
score (0.46±0.75); one grade 4 LSR was recorded. High 
satisfaction was reported by 95.6% of patients and 100% 
of physicians. IGA was available for three patients and 
was consistent with clinical improvement.

Discussion

This large multicenter real-world study offers a clinically 
oriented synthesis of outcomes following tirbanibulin 1% 
ointment field therapy and identifies pragmatic predic-
tors to support routine counselling. In a cohort of elderly 
patients with substantial photodamage and frequent prior 
KC, tirbanibulin therapy achieved high clearance in ap-
proximately two-thirds of patients and produced marked 
reduction in AK severity, as measured by AKASI, along-
side a favorable tolerability profile and high satisfaction 
reported by both patients and physicians. These findings 
are consistent with the current view of AK as a field disease 
within the broader construct of field cancerization and sup-

Exploratory univariate analyses suggested higher LSR 
rates in AK-experienced patients, in those with higher 
baseline AKASI or prior AK treatments, and in patients 
with multiple treated sites; phototype I-II was associated 
with higher rates of swelling and vesiculation. No comor-
bidity showed a significant association with LSR severity.

Figure 2.—Baseline clinical presentation of three patients with actinic 
keratoses (AKs) treated with tirbanibulin 1% ointment (A, C, E). Cor-
responding outcomes approximately 8-10 weeks after a 5-day course of 
tirbanibulin 1% ointment (B, D, F). A reduction in the number of visible 
AK lesions is evident, together with marked improvement in photodam-
age, including decreased erythema and hyperkeratosis.
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value of AKASI as a standardized, field-oriented instru-
ment for severity quantification.13, 23 In addition, multi-
center observational experiences of Italian cohorts have 
described favorable effectiveness and tolerability in the 
management of field cancerization, supporting the external 
validity of tirbanibulin outcomes in routine practice.24-26

This dataset extends previous observations by empha-
sizing counselling-oriented predictors from parsimonious 
models, complementing average response estimates with 
clinically interpretable stratification signals.

In multivariable analysis, baseline clinical severity 
emerged as a clinically meaningful stratification response 
parameter. Patients with milder lesions (Olsen grade I-II) 
were more likely to achieve high clearance whereas pa-
tients with Olsen grade >2 had reduced likelihood of 
high clearance. This pattern may be explained clinically 
because increasing hyperkeratosis can limit topical agent 
penetration and may indicate greater lesion heterogeneity.

From a guideline perspective, this finding supports 
patient selection and management of expectations based 
on disease severity, consistent with European consensus 
emphasizing individualized care based on disease extent 
and severity.12 In routine clinical practice, patients with a 
predominance of higher-grade lesions may benefit from 
clearer management of expectations regarding potential 
clearance rates and from follow-up strategies that allow 
early identification of partial responders who may require 
adjunctive lesion-directed therapy or pre-treatment with 
keratolytic agents to reduce hyperkeratosis. A notable find-
ing of the study is the significantly superior clinical perfor-
mance of tirbanibulin in AK-naïve patients compared with 
those with a history of prior treatment (AK-experienced 
patients). This discrepancy suggests that AK-naïve fields 

port the need for repeatable, feasible field-directed strate-
gies embedded in long-term management pathways.1-4, 12

The effectiveness observed in this cohort is consistent 
with evidence from pivotal randomized phase 3 trials and 
with subsequent comparative synthesis of randomized 
data.15, 16 Importantly, the expanding body of real-world 
literature has shown that tirbanibulin retains meaningful 
effectiveness under routine conditions, including studies 
reporting significant AKASI reductions, reinforcing the 

Figure 3.—Frequency and severity of local skin reactions (LSRs) following treatment with tirbanibulin 1% ointment. Percentage of patients expe-
riencing mild (A), moderate (B), and severe (C) LSRs, stratified by treatment history (AK-naïve versus AK-experienced) and shown for the total 
population. The most frequently reported LSRs were mild erythema, flaking/scaling, and crusting. Moderate reactions were less common, while 
severe LSRs were rare across all subtypes, with no cases of severe flaking/scaling, swelling, vesiculation/pustulation, or erosion/ulceration observed.
AK: actinic keratoses.

Table III.—��Multivariable logistic regression models identifying 
predictors of high clearance and selected clinically relevant local 
skin reactions.
Predictor aOR (95% CI) P value
Predictors of high clearance (≥75%)

Female sex 1.024 (0.591–1.777) 0.931
Age ≥75 years 0.838 (0.502–1.398) 0.498
Phototype III–IV 0.862 (0.465–1.598) 0.638
Multiple comorbidities 0.761 (0.360–1.609) 0.475
Olsen grade >2 0.476 (0.285–0.796) 0.005
≥2 involved sites 1.300 (0.724–2.332) 0.379

Predictors of erythema (LSR)
Female sex 1.817 (1.316–2.508) <0.001
Age ≥75 years 1.619 (1.204–2.176) 0.001
Phototype III–IV 1.081 (0.774–1.511) 0.646
Multiple comorbidities 1.175 (0.800–1.726) 0.412
Olsen grade >2 0.565 (0.422–0.758) <0.001
≥2 involved sites 0.632 (0.458–0.872) 0.005

Predictors of vesiculation/pustulation (LSR)
Female sex 1.950 (1.263–3.010) 0.003
Age ≥75 years 1.073 (0.703–1.637) 0.744
Phototype III–IV 0.695 (0.410–1.177) 0.175
Multiple comorbidities 0.797 (0.445–1.427) 0.445
Olsen grade >2 0.442 (0.290–0.674) <0.001
≥2 involved sites 0.673 (0.430–1.054) 0.084

aOR: adjusted odds ratio; CI: confidence interval; LSR: local skin reaction.
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short application schedule combined with a favorable lo-
cal tolerability profile may reduce treatment fatigue and 
lower the risk of early discontinuation. This observation 
is supported by tirbanibulin data from pivotal phase III tri-
als and subsequent real-world studies, which consistently 
report adherence rates exceeding 99%, underscoring the 
importance of simplified posology and predictable, gen-
erally mild local reactions in promoting high treatment 
adherence.15, 24, 34, 35, 38 Predictive modelling identified fe-
male sex as an independent risk marker for erythema and 
vesiculation/pustulation, and older age (75 years and over) 
as an independent predictor of erythema.

These results have practical implications for counselling 
and planned follow-up, because local reactions remain a 
key determinant of perceived burden, cosmetic acceptabil-
ity, and unscheduled contact during field therapy. Univari-
ate analyses also suggest that LSR frequency may vary in 
relation to AK history and baseline field burden (e.g., as 
measured by AKASI and previous treatment), supporting 
the use of counselling that encompasses both patient profile 
(sex/age) and disease status. In chronic disease manage-
ment, when long-term field control frequently necessitates 
repeated therapy cycles, treatment acceptability, and will-
ingness to undergo retreatment are clinically important, 
given that retreatment refusal has been documented for 
previous topical regimens.14 The combination of a short-
course schedule and overall favorable tolerability profile 
seen with tirbanibulin may therefore offer practical advan-
tage when aligning therapeutic choice with patient prefer-
ence and preserving willingness for future treatment cycles.

The increasing breadth of real-world data available has 
also included endpoints other than clearance, such as sat-
isfaction, AKASI reduction, and skin-quality outcomes 
related to photodamage.22-29 While such endpoints should 
remain contextualized within the primary therapeutic goals 
of AK field management, they highlight the relevance of 
patient-centered outcomes in routine practice. Economic 
evaluation has also suggested that the short-term regi-
men afforded by tirbanibulin may offer favorable value 
proposition in specific health system settings, reinforcing 
the agent’s pragmatic positioning among more established 
field-directed therapies.28-39 Collectively, these data sup-
port a role for tirbanibulin within individualized AK man-
agement pathways, particularly when regimen simplicity 
and acceptability should be prioritized.

Limitations of the study

This study has limitations inherent to its retrospective de-
sign, including potential selection bias, heterogeneity in 

may offer a biologically more receptive disease state, 
whereas AK-experienced patients often harbor more recal-
citrant lesions or advanced field cancerization, character-
ized by chronic hyperkeratosis, which may partially limit 
drug penetration. Furthermore, the significantly greater 
improvement in photodamage observed in the AK-naïve 
subgroup underscores the potential of tirbanibulin as an 
early-intervention strategy.

Tolerability outcomes in the present study were favor-
able and consistent with the broader safety and tolerability 
findings reported during clinical development and subse-
quent post-approval evaluation. The low mean LSR bur-
den, limited proportion of higher-grade classifications, and 
the absence of grade 4 vesiculation or ulceration are in line 
with the tolerability profile described across controlled 
and maximal-use contexts.18, 19 Evidence addressing sen-
sitization and phototoxic/photoallergic potential further 
informs prescribing confidence, particularly in routine set-
tings and during periods of higher ambient UV exposure.20 
Mechanistic evidence describing reversible binding at the 
colchicine-binding site of β-tubulin provides a coherent 
biological explanation for low systemic toxicity and con-
tributes to the plausibility of a manageable safety profile 
in real-world use.21

The main findings were also observed in clinically vul-
nerable subgroups, including organ transplant recipients. 
Immunosuppressed individuals are at substantially in-
creased risk of AK progression to invasive SCC and there-
fore require effective field-directed strategies.30, 31 How-
ever, treating these fragile patients can be challenging due 
to a higher susceptibility to delayed wound healing and 
potentially lower tolerance to prolonged, highly inflamma-
tory topical regimens.10, 32, 33

In the transplanted subgroup, tirbanibulin demonstrat-
ed clinical activity, with approximately 87% of patients 
achieving a 75% reduction or more in lesion count. Im-
portantly, this effectiveness was not associated with an 
increased safety burden, as treatment was generally well 
tolerated and characterized by a low incidence of clinically 
significant local reactions.

The full adherence rates observed in this cohort fur-
ther support the feasibility advantage of a short five-day 
schedule, an attribute likely to be clinically relevant in 
busy outpatient departments, particularly in the care of 
elderly patients. Poor therapeutic adherence remains a 
well-recognized barrier to successful outcome in the topi-
cal management of field cancerization, often driven by 
prolonged treatment regimens and the occurrence of se-
vere, treatment-limiting LSRs.10, 16, 34-38 In this context, a 
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ogy Forum, European Academy of Dermatology and Venereology and 
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stes). European consensus-based interdisciplinary guideline for diagnosis, 
treatment and prevention of actinic keratoses, epithelial UV-induced dys-
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severity index. J Eur Acad Dermatol Venereol 2017;31:1295–302. 
14.  Singh R, McCain S, Feldman SR. Refusal of Retreatment With Topi-
cal 5-Fluorouracil Among Patients With Actinic Keratosis: qualitative 
Analysis. JMIR Dermatol 2023;6:e39988. 
15.  Blauvelt A, Kempers S, Lain E, Schlesinger T, Tyring S, For-
man S, et al.; Phase 3 Tirbanibulin for Actinic Keratosis Group. Phase 
3 Trials of Tirbanibulin Ointment for Actinic Keratosis. N Engl J Med 
2021;384:512–20. 
16.  Heppt MV, Dykukha I, Graziadio S, Salido-Vallejo R, Chapman-
Rounds M, Edwards M. Comparative Efficacy and Safety of Tirbanibu-
lin 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;11:1654. 
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MV, et al. Tirbanibulin 1% real-world use in 679 actinic keratoses patients 
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2026;40:e469–72. 
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et al. Pharmacokinetics, Safety, and Tolerability of a Single 5-Day Treat-
ment of Tirbanibulin Ointment 1% in 100  cm2 : A Phase 1 Maximal-
Use Trial in Patients with Actinic Keratosis. Clin Pharmacol Drug Dev 
2024;13:208–18. 
19.  Bhatia N, Lain E, Jarell A, DuBois J, Tamarit ML, Falques M, et al. 
Safety and tolerability of tirbanibulin ointment 1% treatment on 100 cm2 
of the face or scalp in patients with actinic keratosis: A phase 3 study. 
JAAD Int 2024;17:6–14. 
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Phototoxic and Photoallergic Potential of Tirbanibulin 1% Ointment in 
Healthy Volunteers. JID Innov 2022;3:100170. 
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follow-up timing, and variability in documentation across 
participating centers. Some measures were available only 
in subsets, limiting precision for these endpoints. LSR 
grading reflected routine assessment which may be subject 
to interobserver variability. Additionally, the evaluation of 
global photodamage relied on a subjective clinical estima-
tion based on routine documentation, lacking the use of a 
validated, standardized grading tool. Moreover, although 
the predictor models were intentionally parsimonious to 
preserve interpretability and reduce the risk of overfitting, 
they cannot capture all determinants of response and toler-
ability, including detailed lesion morphology, sequencing 
of prior therapies, and behavioral factors. External vali-
dation of the identified predictors in independent cohorts 
would strengthen their applicability to clinical practice.

Conclusions

In conclusion, in this large real-world multicenter study, 
tirbanibulin 1% ointment administered as a five-day treat-
ment regimen demonstrated high field-clearance rates, 
substantial AKASI reduction, favorable tolerability, and 
high satisfaction ratings. Patients with milder baseline dis-
ease (Olsen grade I-II) and/or recent disease history (AK-
naïve patients) were more likely to achieve high clearance. 
Male sex, age <75 years, and AK-naivety were associated 
with a lower probability of selected local reactions. These 
findings provide concise, clinically actionable signals for 
patient selection, expectation management, and counsel-
ling in routine AK field treatment, consistent with con-
temporary field cancerization frameworks and guideline-
based management principles.
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SUPPLEMENTARY DIGITAL MATERIAL 1 

 
 

Supplementary Table I.—Baseline characteristics and tirbanibulin treatment outcomes. 
 

Characteristics  Total AK-Experienced AK-Naïve p 

Site of AK   887* 710 177 0.000 
  

  

 

 

 

0.035 

Single site:       

  
 

  

A: Face 548 (61.8%) 420 (59.2%) 128 (72.3%) 

  
 

  

B: Scalp 282 (31.8%) 247 (34.8%) 35 (19.8%) 

  
 

  

C: Rest of the body  57 (6.4%) 43 (6.1%) 14 (7.9%) 

  
 

  

Multiple sites:    

  
 

  

1 479 (70.9%) 355 (67.4%) 127 (83.6%) 

  
 

  

2 186 (27.4%) 161 (30.6%) 25 (16.4%) 

  
 

  

3 11 (1.6%) 11 (2.1%) 0 (0) 

  
 

  

Body site:**  57 43 14 0.165 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

    

Chest 16 (28.1%) 8 (18.6%) 8 (57.1%) 

  
 

  

Hands 19 (33.3%) 16 (37.2%) 3 (21.4%) 

  
 

  

Hands/arms 1 (1.8%) 1 (2.3%) 0 (0) 

  
 

  

Hands/chest 2 (3.5%) 2 (4.7%) 0 (0) 

  
 

  

Legs 7 (12.3%) 6 (13.9%) 1 (7.1%) 

  
 

  

Upper limbs  11 (19.3%) 9 (20.9%) 2 (14.3%) 

    

Not available 1   

    

Olsen grade of AK   808 633 175 0.02 

     



I 359 (44.4%) 261 (41.2%) 98 (56.0%) 
  

  
 

  

II 393 (48.6%) 323 (51.0%) 70 (40.0%) 

  
 

  

III 50 (6.2%) 44 (6.9%) 6 (3.4%) 

  
 

  

Not available  6 (0.7%) 5 (0.8%) 1 (0.6%) 

  
 

  

Mean AKASI  

before treatment  
4.537 4.796887 3.633784 0.0000 

Mean AKASI  

after treatment      
1.669 1.855273 1.002083 0.0000 

Delta (%) 
-2.868  

(-63.2%) 

-2.941614 

(-61.3%) 

-2.631701 

(-72,4%) 
0.076 

Body (C) IGA 

before treatment 
74 52 22 0.915 

    

 

0 0 0 0 

  
 

  

1 11 (14.8%) 7 (13.5%) 4 (18.2%) 

  
 

  

2 24 (32.4%) 18 (34.6%) 6 (27.3%) 

  
 

  

3 36 (48.6%) 25 (48.1%) 11 (50.0%) 

  
 

  

4 3 (4.1%) 2 (3.8%) 1 (4.5%) 

  
 

  

Body (C) IGA after 

treatment  

   
0.082 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

    

0 23 (31.1%) 16 (30.8%) 7 (31.8%) 

    

1 36 (48.6%) 24 (46.2%) 12 (54.5%) 

    

2 15 (20.3%) 12 (23.1%) 3 (13.6%) 

    

3 0 0 0 

    

4 0 0 0 

    

Skin photodamage     

     

Skin photodamage 

before treatment 
679 527 152 0.000 



     

 
Severe 112 (16.5%) 97 (18.4%) 15 (9.9%) 

  
 

  

Moderate 307 (45.2%) 252 (47.8%) 55 (36.1%) 

      

Mild 242 (35.6%) 166 (31.5%) 76 (50.0%)   

  
 

    

Absent 14 (2.1%) 8 (1.5%) 6 (3.9%)   

  
 

    

Not available 4 (0.6%) 4 (0.8%) 0 (0)   

       

Skin photodamage 

after treatment  
675 523 152 

 

0.0006  
     

 

Improved 206 (30.5%) 143 (27.3%) 63 (41.4%) 

     

Not improved 455 (67.4%) 372 (71.1%) 83 (54.6%) 

     

Absent (before and 

after treatment) 
14 (2.1%) 8 (1.5%)  6 (3.9%) 

     

Not available 4   

        

Clinical Efficacy 679 527 152 0.000 

  
 

  

 

0 (complete clearance 

100%) 
198 (29.2%) 124 (23.5%) 74 (48.7%) 

  
 

  

1 (good response  

75–99%) 
275 (40.5%) 230 (43.6%) 45 (29.6%) 

  
 

  

2 (moderate response 

50–74%) 
132 (19.4%) 105 (19.9%) 27 (17.8%) 

  
 

  

3 (mild response  

25–49%) 
56 (8.2%) 51 (9.7%) 5 (3.3%) 

  
 

  

4 (poor response  

0–24%) 
18 (2.7%) 17 (3.2%) 1 (0.7%) 

  
 

  

Satisfaction    
 

    

Patient satisfaction 679 527 152 0.001 

  
 

  
 

0 (no satisfaction) 8 (1.2%) 6 (1.1%) 2 (1.3%) 



  
 

  

1 18 (2.7%) 15 (2.8%) 3 (1.9%) 

  
 

  

2 109 (16.1%) 92 (17.5%) 17 (11.2%) 

  
 

  

3 228 (33.6%) 193 (36.6%) 35 (23.0%) 

 

  
 

  

4 (extreme 

satisfaction) 
311 (45.8%) 220 (41.7%) 91 (59.9%) 

  
 

  

Not available 5 (0.7%) 1 (0.2%) 4 (2.6%) 

     

Clinician satisfaction 679 527 152 0.000 

       

 

0 (no satisfaction) 6 (0.9%) 6 (1.1%) 0 (0) 

  
 

  

1 20 (2.9%) 17 (3.2%) 3 (1.9%) 

  
 

  

2 84 (12.4%) 74 (14.0% 10 (6.6% 

  
 

  

3 226 (33.3%) 193 (36.6%) 33 (21.7%) 

  
 

  

4 (extreme 

satisfaction) 
338 (49.8%) 236 (44.8%) 102 (67.1%) 

  
 

  

Not available 5 (0.7%) 1 (0.2%) 4 (2.6%) 

 

   

  

 

*All sites were considered as a whole; the statistical unit is the site; percentages were calculated on this total.  

** If the site of AK = the rest of the body.  

AK: actinic keratosis; AKASI: Actinic Keratosis Area Severity Index; IGA: Investigator Global Assessment 

 

 



SUPPLEMENTARY DIGITAL MATERIAL 2 

 

Supplementary Table II.—Tolerability (whole study sample and the two cohorts). 

 LSRs* Total AK-Experienced AK-Naïve p 

Erythema 679 527 152 0.015 

      

0 138 (20.3%) 101 (19.2%) 37 (24.3%)  

      

1 254 (37.4%) 186 (35.3%) 68 (44.7%)  

      

2 176 (25.9%) 144 (27.3%) 32 (21.1%)  

      

3 88 (12.9%) 78 (14.8%) 10 (6.6%)  

      

4 23 (3.4%) 18 (3.4%) 5 (3.3%)  

     

Swelling 679 527 152 0.150 

      

0 406 (59.8%) 308 (58.4%) 98 (64.5%)  

      

1 173 (25.5%) 132 (25.0%) 41 (26.9%)  

      

2 78 (11.5%) 68 (12.9%) 10 (6.6%)  

      

3 19 (2.8%) 17 (3.28%) 2 (1.38%)  

      

4 3 (0.4%) 2 (0.4%) 1 (0.7%)  

      

Scaling 679 527 152 0.000 

         

0 273 (40.2%) 183 (34.7%) 90 (59.2%)  

      

1 272 (40.1%) 228 (43.3%) 44 (28.9%)  

      

2 104 (15.3%) 89 (16.9%) 15 (9.9%)  

      

3 27 (3.9%) 24 (4.6%) 3 (1.9%)  

      

4 3 (0.4%) 3 (0.7%) 0 (0)  

      

Crusting 679 527 152 0.014 

         

0 412 (60.7%) 307 (58.6%) 105 (69.1%)  

      

1 170 (25.1%) 133 (25.3%) 37 (24.4%)  

      

2 72 (10.7%) 62 (11.8%) 10 (6.8%)  

      

3 17 (2.6%) 17 (3.3%) 0 (0)  

      

4 8 (1.2%) 8 (1.5%) 0 (0)  



      

Vesiculation/pustulation 679 527 152 0.061 

         

0 554 (81.6%) 420 (79.7%) 134 (88.2%)  

      

1 89 (13.16%) 75 (14.2%) 14 (9.2%)  

      

2 23 (3.4%) 19 (3.6%) 4 (2.6%)  

      

3 13 (1.9%) 13 (2.6%) 0 (0)  

      

4 0 0 0  

      

Erosion/ulceration 679 527 152 0.320 

         

0 553 (81.4%) 425 (80.6%) 128 (84.2%)  

      

1 94 (13.8%) 74 (14.0%) 20 (13.2%)  

      

2 26 (3.8%) 24 (4.6%) 2 (1.3%)  

      

3 5 (0.7%) 4 (0.8%) 1 (0.7%)  

      

4 0 0 0  

     
 

*Number of total events.  

LSRs, local skin reactions; AK, actinic keratoses. 


