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Abstract

Background Tirbanibulin 1% ointment is approved for the field treatment of Olsen grade I

actinic keratoses (AKs) of the face and scalp.

Methods We performed a multicenter retrospective study involving 15 dermatologic units

in Italy to investigate the efficacy and tolerability of tirbanibulin in a real-life setting. 250

patients were enrolled. Tirbanibulin, 1% ointment, was applied daily for five consecutive

days. The efficacy of treatment was measured with modifications of the Actinic Keratosis

Area and Severity Index (AKASI). A satisfactory response was defined by complete (100%

reduction in the number of lesions) or partial clearance (75–99%) of treated AKs.

Results Overall, the AKASI score was significantly reduced in the studied population

(mean, from 4.1 � 2.7 to 1.4 � 1.5; P < 0.001). A satisfactory response was observed in

222 (88.8%) cases. The proportion of satisfactory responses was higher when follow-up

was performed after 8 weeks (34/35, 97.1%). The reduction in AKASI was significant in

patients with Olsen grade II or III lesions (from 5.3 � 2.8 to 1.6 � 1.6; P < 0.001). A

satisfactory response was observed in 91/104 (87.5%) cases. AKASI reduction was also

significant in patients with trunk or limb AKs (from 7.0 � 1.3 to 2.0 � 1.6; P = 0.018) since

a satisfactory response was observed in 7/8 (87.5%) cases. Tirbanibulin was well

tolerated; all adverse events (AEs) included transient local reactions at the site of

treatment. Overall, 231 patients had at least one AE. Only 7 (2.8%) grade 4 AEs were

recorded.

Conclusion Our retrospective study confirmed that tirbanibulin 1% ointment is effective

and well tolerated in a real-life setting and is also promising for Olsen grade II and grade

III AKs and AKs localized on difficult-to-treat areas.
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Introduction

Actinic keratosis (AK) is a cutaneous lesion that results from

the intraepidermal proliferation of atypical keratinocytes and pre-

sents as a scaly or keratotic patch or thin plaque on an ery-

thematous base. AKs develop more frequently in males, lighter

phototypes (Fitzpatrick I-II), the elderly, and patients with a his-

tory of longstanding sun exposure. Typical areas include the

face, neck, dorsum of the forearm and hand, and legs.

It is considered a premalignant lesion that can progress to

cutaneous squamous cell carcinoma (SCC).1 The progression

rate to SCC is reported in a wide range of cases, from 0.025 to

16%, and is estimated to be around 0.06–0.5% per single lesion

per year. Of note, AKs can also occasionally regress without

the need for treatment.2 However, since progression and

regression of single lesions are essentially unpredictable, treat-

ment of AKs is always recommended.3–5

Cryotherapy and other physical or pharmacological treat-

ments are usually prescribed for single lesions.6 Multiple AKs,

however, require a so-called “field therapy,” which targets AKs

and the sun-damaged skin area surrounding them. Field thera-

pies can be useful in both treating existing AKs and preventing

new lesions from developing, since they also address

subclinical damage.7 Currently, available field treatments pri-

marily include topical agents such as 5-fluorouracil ointment/-

cream, imiquimod cream, diclofenac gel, and photodynamic

therapy. Compared with the “spot treatment” of single lesions,

field therapy carries a higher risk of local skin reactions and

might require a prolonged application to be effective.8 Regard-

ing the chemoprophylaxis of actinic keratosis and skin cancers,

the efficacy of oral nicotinamide 500 mg twice daily has been

recently confirmed both in immunocompetent and immunocom-

promised patients.9,10

Recently, tirbanibulin 1% ointment was developed and

approved by the European Medicines Agency (EMA) and the

United States Food and Drug Administration for the treatment

of cancerization field on Olsen grade I AKs (i.e., patches or thin

plaques that are more readily palpated than visualized thanks to

their surface roughness) of the face and scalp.11 Tirbanibulin

inhibits tubulin polymerization and Src kinase signaling, resulting

in antiproliferative and pro-apoptotic activity.12,13 Its effective-

ness and safety on lesions of the face and scalp area were

demonstrated by two phase III clinical trials.14 More recently, tir-

banibulin was also proven to be effective on AKs of the upper

limbs.15,16 In a recent economic evaluation in Scotland, tirbani-

bulin appeared to be cost-saving compared with diclofenac
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sodium 3%, imiquimod 5%, and 5-fluorouracil 5%. Moreover,

although clearance rates were similar, the shorter treatment

course and fewer local adverse events (AEs) may favorably

impact patients’ adherence to therapy.17

Considering the evidence supporting the use of tirbanibulin, its

administration should be optimized, contemplating data derived

from clinical practice. Therefore, this multicenter retrospective study

was designed to analyze the efficacy, safety, and tolerability of tir-

banibulin 1% ointment on AKs in a real-life setting and to describe

its effects on lesions with different grades and localization.

Materials and methods

This multicenter retrospective study involved 15 dermatologic

centers in Italy. Consecutive adult patients with multiple actinic

keratoses were enrolled between March 1, 2023, and July 31,

2023. All patients signed an informed consent form for the

publication of anonymous clinical data.

The Olsen grade of actinic keratoses was assessed at

baseline. Treatment with tirbanibulin was performed as

recommended by European regulation, according to current

clinical practice,18 applying the 1% ointment daily for five

consecutive days. Follow-up visits were scheduled according to

the local clinical practice. The efficacy of treatment was

measured once at follow-up visits. The Actinic Keratosis Area

and Severity Index (AKASI)19 was recorded before and after

treatment to evaluate the overall lesion burden and its

modifications with therapy. Clearance of treated lesions was also

recorded after treatment. A satisfactory response was defined by

the detection of either complete (100% reduction in the number

of lesions) or partial clearance (75–99%) of treated AKs. In

comparison, an incomplete response was defined as a <75%

reduction in the number of lesions.

The study was conducted in accordance with the ethical

standards of the responsible committee on human

experimentation (institutional and national), with the Helsinki

Declaration of 1975, as revised in 2000, and with the Taipei

Declaration. All patients provided written informed consent for

the publication of the material. Because of the retrospective

nature of the study, only a notification to the Ethics Committee

was requested.

Statistical analysis

Data were summarized by descriptive analysis. Means, median,

and standard deviations (SDs) were calculated for continuous

variables, while absolute values and frequency (percentage)

were calculated for categorical variables. A t-test was

performed to compare mean values. The Wilcoxon-signed rank

test was used to compare repeated measurements in each

group. ANOVA test was used to analyze variable correlations.

A P < 0.05 significance level was considered for all the

statistical tests. All analyses were performed with IBM SPSS

Statistics for Windows, Version 26.0.

Results

Patients’ characteristics and history

Overall, 250 patients were enrolled and treated with tirbanibulin

1% ointment; 178 (71.2%) were males, and 72 (28.8%) were

females, with a mean age of 74.7 � 9.0 years. Twenty-one

(8.4%) presented Fitzpatrick phototype I, 159 (63.9%) phototype

Table 1 General characteristics of the 250 patients included

in the study

Sex

Male 178 (71.2%)

Female 72 (28.8%)

Mean age � SD, years 74.7 � 9.0

Fitzpatrick phototype

1 21 (8.4%)

2 159 (63.6%)

3 70 (28.0%)

Childhood sunburns 170 (68%)

Previous melanoma 20 (8.0%)

Head and neck –

Chest 8 (3.2%)

Back 10 (4.0%)

Upper limbs 2 (0.8%)

Lower limbs 1 (0.4%)

Previous basal cell carcinoma 98 (39.2%)

Head and neck 47 (18.8%)

Chest 32 (12.8%)

Back 37 (14.8%)

Upper limbs 10 (4%)

Lower limbs 6 (2.4%)

Previous squamous cell carcinoma 60 (24.0%)

Head and neck 48 (19.2%)

Chest 4 (1.6%)

Back 2 (0.8%)

Upper limbs 3 (1.2%)

Lower limbs 3 (1.2%)

Previous AKs 195 (78.0%)

Face and scalp 156 (62.4%)

Rest of the body 9 (3.6%)

Face and scalp and rest of the body 30 (12.0%)

Olsen grade of previous AKs

I 32 (12.8%)

I and II 42 (16.8%)

I and III 1 (0.4%)

I, II, and III 7 (2.8%)

II 81 (32.4%)

II and III 10 (4.0%)

III 22 (8.8%)

Mean number of previous therapies for AKs � SD 1.9 � 1.4

Number of previous therapies for AKs

None 59 (23.6%)

1 39 (15.6%)

2 64 (25.6%)

3 58 (23.2%)

4 25 (10.0%)

5 4 (1.6%)

6 1 (0.4%)

AKs, actinic keratoses; SD, standard deviation.
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II, and 70 (28.0%) phototype III. Comorbidities were reported in

171 (68.4%) patients. The most common were hypertension

and chronic ischemic heart disease (94 cases, 37.6%) and dia-

betes mellitus (27, 10.8%). As far as risk factors for AKs were

concerned, 170 (68%) patients reported sunburn episodes in

childhood, and oncological history was positive for basal cell

carcinoma (BCC) in 98 (39.2%) patients, for SCC in 60

(24.0%), and for cutaneous melanoma in 20 (8.0%).

Forty-seven (18.8%) BCCs and 48 (19.2%) SCCs, but no mela-

noma, had developed in the head and neck area (Table 1).

Most patients (195, 78.0%) had previously received a diagno-

sis of AK. AKs had arisen more frequently on the face and

scalp area (156, 62.4%); 9 patients (3.6%) had developed AKs

on other body areas and 30 (12.0%) on both sites. Previous

lesions were classified as Olsen grade I in 32 (12.8%) cases,

grade II in 81 (32.4%), and grade III in 22 (8.8%), while 60

(24.0%) patients presented lesions with different Olsen grades

at the same time. Fifty-nine (23.6%) patients had not undergone

any therapy, while 39 (15.6%) had received one treatment, and

152 (60.8%) had received two or more treatments (Table 1).

When data regarding previous therapies were available, these

included pharmacological therapy (201, 87.4%), cryotherapy

(143, 59.8%), photodynamic therapy (93, 39.7%), and surgery

(30, 13.2%).

Figure 1 Mean Actinic Keratosis Area and Severity Index � SD before and after treatment with tirbanibulin 1% ointment in the 250 patients

of our study

Table 2 AKASI variation before and after treatment with tirbanibulin 1% ointment in the 250 patients with AKs

Overall population

AKASI Pre-treatment Post-treatment Paired test P-value

Mean � SD 4.1 � 2.7 1.4 � 1.5 <0.001

Median (range) 3.2 (0.6–12.5) 1.2 (0–8.2)

Olsen grade I AKs of the face and scalp

AKASI Pre-treatment Post-treatment Wilcoxon test P-value

Mean � SD 3.1 � 2.4 1.2 � 1.4 <0.001

Median (range) 2.4 (0.6–10.2) 1.2 (0–5.4)

AKs of the trunk and limbs

AKASI Pre-treatment Post-treatment Wilcoxon test P-value

Mean � SD 7.0 � 1.3 2.0 � 1.6 0.018

Median (range) 7.0 (6.1–8.2) 1.8 (1.0–2.8)

Olsen grade II and grade III AKs of the face and scalp

AKASI Pre-treatment Post-treatment Wilcoxon test P-value

Mean � SD 5.3 � 2.8 1.6 � 1.6 <0.001

Median (range) 4.8 (2.8–7.4) 1.2 (0–2.4)

AKs, actinic keratoses; AKASI, Actinic Keratosis Area and Severity Index; SD, standard deviation.
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At baseline, 236 (94.4%) patients presented AKs in the face

and scalp area, 8 (3.2%) in the rest of the body, and 6 (2.4%)

in both sites. AKs were classified as Olsen grade I in 114

(45.6%) cases, grade II in 83 (33.2%), and grade III in 18

(7.2%), while 35 (14.0%) patients showed lesions with different

Olsen grades.

Tirbanibulin outcomes

All patients (250, 100%) completed the 5-day treatment course

with tirbanibulin 1% ointment. Follow-up visits after treatment

application were performed at different time intervals, depending

on availability in clinical practice: after 1 week for 5 (2.0%)

patients, after 2 weeks for 16 (6.4%), after 3 weeks for 19

(7.6%), after 4 weeks for 29 (11.6%), and after more than

4 weeks for 181 (72.4%).

After treatment, the AKASI score was significantly reduced in

the overall population (n = 250; mean, from 4.1 � 2.7 to

1.4 � 1.5; median, from 3.2 [range: 0.6–12.5] to 1.2 [range:

0–8.2]; P < 0.001) (Figure 1, Table 2). The percent reduction of

the AKASI score was significantly lower in patients with a

history of childhood sunburns than in the overall population

(Estimated marginal means: 67.3, 95% CI: 53.6–81.0, vs. 78.5,

95% CI: 63.4–93.6). Conversely, the percentage of reduction in

the AKASI score increased with the growing age of patients.

Overall, a satisfactory response (≥75% clearance) was

observed in 222 (88.8%) patients, while 28 (11.2%) subjects

had incomplete clearance (<75% clearance) (Table 3). In the

overall population, among the five patients controlled after only

1 week, 4 (80%) already had partial clearance at the time of the

visit. In those controlled after 2 weeks, a satisfactory response

Figure 2 Percentage of complete clearance (100%), partial clearance (75–99%), and incomplete clearance (<75%) of treated actinic

keratoses. A satisfactory clinical response (≥75%) was considered for complete and partial clearance

Table 3 Efficacy of tirbanibulin 1% ointment for AKs

Complete clearance (100%)

Satisfactory clinical

response (≥75% clearance)

Overall population 89/250 (35.6%) 222/250 (88.8%)

Follow-up visit after 1 week – 4/5 (80%)

Follow-up visit after 2 weeks 2/16 (12.5%) 9/16 (56.3%)

Follow-up visit after 3 weeks 7/19 (36.8%) 11/19 (57.9%)

Follow-up visit after 4 weeks 10/29 (34.5%) 12/29 (41.1%)

Olsen grade I AKs of the face and scalp 44/111 (39.6%) 99/111 (89.2%)

Follow-up visit after 4 weeks 36/68 (52.9%) 62/68 (91.0%)

Follow-up visit after 8 weeks 19/35 (54.3%) 34/35 (97.1%)

AKs of the trunk and limbs 4/8 (50.0%) 7/8 (87.5%)

Olsen grade II and grade III AKs of

the face and scalp

37/104 (35.6%) 91/104 (87.5%)

AKs, actinic keratoses.
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was present in 11/16 (68.7%). Among those controlled after

3 weeks, a satisfactory response was observed in 18/19

(94.7%) cases. Among those controlled after 4 weeks, a satis-

factory response was found in 22/29 (75.9%) cases (Table 3).

A subgroup of 111 patients adhered strictly to the approved

indication for tirbanibulin, as they had actinic keratoses with

Olsen grade I, localized in the face and scalp area. In this

group, the AKASI was significantly reduced after treatment

(mean, from 3.1 � 2.4 to 1.2 � 1.4; median, from 2.4 [range:

0.6–10.2] to 1.2 [range: 0–5.4]; P < 0.001) (Table 2). The clear-

ance was complete in 44/111 (39.6%) cases, and the response

was satisfactory in 99/111 (89.2%) (Figure 2).

In this subgroup, 68 patients were controlled more than

4 weeks after the treatment, and a satisfactory response was

detected in 62/68 (91.2%) patients, while complete clearance

was observed in 36/68 (52.9%). A satisfactory response was

present in 28/33 (84.8%), and complete clearance in 17/33

(51.5%) patients was observed between 4 and 8 weeks after

treatment. Finally, a satisfactory response was observed in

34/35 (97.1%) and complete clearance in 19/35 (54.3%)

patients with Olsen grade I lesions of the face and scalp area

controlled more than 8 weeks after treatment (Table 3).

The reduction in mean AKASI was also significant in the sub-

group of patients with lesions Olsen grade II or III (from

5.3 � 2.8 to 1.6 � 1.6; P < 0.001) (Table 2). A satisfactory

response was observed in 91/104 (87.5%) cases, while

complete clearance was observed in 37/104 (35.6%) cases

(Figure 2, Table 3).

The reduction in mean AKASI after tirbanibulin treatment was

also significant in the subgroup of patients with actinic kerato-

ses of the trunk or limbs (from 7.0 � 1.3 to 2.0 � 1.6;

P = 0.018) (Table 2). Among these patients, complete clear-

ance at the follow-up visit was obtained in 4/8 (50%) cases and

satisfactory response in 7/8 (87.5%) cases (Figure 2, Table 3).

Tirbanibulin tolerability

Topical tirbanibulin 1% ointment application was well tolerated,

and no unexpected AE was reported. All AEs included transient

local reactions at the site of treatment (Table 4). Reported AEs

included erythema (230 patients, 92.4%), scaling (169, 67.6%),

swelling (112, 44.8%), crusting (98, 39.2%), vesicles or pustules

(37, 14.8%), and ulceration (36, 14.4%). 231 patients had at least

one AE, and only 7 (2.8%) grade 4 AEs were recorded. In addi-

tion, 79 (31.6%) patients reported grade 1 AEs, 109 (43.6%)

grade 2 AEs, and 36 (14.4%) grade 3 AEs (Figures 3 and 4).

Tolerability was similar in the overall population and the sub-

group of 111 patients with Olsen grade I actinic keratoses local-

ized in the face and scalp area. In this subgroup, the incidence

of at least one AE was 100/111 (90.1%); 100 (90.1%) patients

had erythema, 39 (35.1%) swelling, 61 (55.0%) scaling, 29

(26.1%) crusting, 9 (8.1%) vesicles or pustules, and 5 (4.5%)

ulceration.

Discussion

This observational retrospective multicenter study investigated

the efficacy and tolerability of tirbanibulin 1% ointment for treat-

ing AKs in a real-life setting.

Tirbanibulin is a novel synthetic molecule that has shown

antiproliferative and antitumoral effects both in vitro and in vivo.

It reversibly binds the colchicine-binding site of b-tubulin and

guarantees a dose-dependent inhibition of tubulin polymeriza-

tion, which is essential during cell division. Moreover, it causes

the cell cycle to arrest in the G2/M phase, thus activating both

intrinsic and extrinsic pro-apoptotic signaling pathways and

promoting expression of the p53 onco-suppressor gene.13

Interestingly, tirbanibulin seems to promote the release of fewer

pro-inflammatory cytokines than other medications used in treat-

ing AKs, such as 5-fluorouracil, and selectively target highly

proliferating cells. Therefore, tirbanibulin might be associated

with a milder inflammatory local reaction than other drugs.13

Table 4 AEs during treatment with tirbanibulin 1% ointment

Patients with at least 1 AE 231 (92.4%)

Highest AE grade

Grade 1 79 (31.6%)

Grade 2 109 (43.6%)

Grade 3 36 (14.4%)

Grade 4 7 (2.8%)

Erythema 230 (92.0%)

Grade 1 103 (41.2%)

Grade 2 93 (37.2%)

Grade 3 30 (12.0%)

Grade 4 4 (1.6%)

Swelling 112 (44.8%)

Grade 1 66 (26.4%)

Grade 2 41 (16.4%)

Grade 3 5 (2.0%)

Grade 4 –

Scaling 169 (67.6%)

Grade 1 106 (42.4%)

Grade 2 53 (21.2%)

Grade 3 9 (3.6%)

Grade 4 1 (0.4%)

Crusting 98 (39.2%)

Grade 1 59 (23.6%)

Grade 2 34 (13.6%)

Grade 3 4 (1.6%)

Grade 4 1 (0.4%)

Vesiculation and/or pustulation 37 (14.8%)

Grade 1 23 (9.2%)

Grade 2 13 (5.2%)

Grade 3 –

Grade 4 1 (0.4%)

Erosion and/or ulceration 36 (14.4%)

Grade 1 17 (6.8%)

Grade 2 15 (6.0%)

Grade 3 4 (1.6%)

Grade 4 –

AE, adverse event.
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Tirbanibulin also inhibits the Src kinase signaling pathway.20

Src expression is enhanced in AK and SCC when compared to

healthy surrounding skin, and its downstream targets are likely

implicated in tumor progression and invasive potential.13

Our study prescribed tirbanibulin according to current clinical

practice and local regulations.11 However, this real-life setting

also included a subgroup of patients with Olsen grade II or III

AKs and patients with lesions located elsewhere.

In Blauvelt et al.’s two identical phase III studies, tirbanibulin

1% ointment was applied once daily for five consecutive days

on a 25-cm2 contiguous area containing 4 to 8 lesions. On Day

57, complete clearance was obtained in 49% of patients, which

was significantly higher than in the placebo group. Partial clear-

ance (≥75% reduction in the number of lesions) occurred in

72% of the treated patients. 47% of patients showed AK recur-

rence after 1 year, and 27% were estimated to maintain

complete clearance.14 A direct comparison with these results is

not feasible, primarily due to the different study designs and the

variable time intervals at which follow-up visits were performed

in our case. Still, a ≥75% reduction in the number of lesions

was achieved in most of our patients as well.

In addition, our study showed that tirbanibulin 1% ointment

could also be effective and tolerated for Olsen II-III lesions and

AK of the trunk and limbs. Indeed, we could evaluate patients with

lesions of different Olsen grades, and we had similar clinical

results. In such cases, clinicians report having patients use topi-

cal keratolytic agents (e.g., salicylic acid ointment or urea cream)

for a few days before using tirbanibulin ointment. Additionally, the

outcomes we observed on AK localized outside the face and

scalp area were in agreement with the retrospective case review

by Iglesia-Puzas et al.,15 which showed good activity of tirbanibu-

lin 1% ointment in subjects with AK of the upper limbs. So, it can

Figure 3 Site of actinic keratosis treatment before and after the 5-day course of tirbanibulin 1% ointment application in four patients
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be suggested that tirbanibulin 1% ointment is effective and toler-

ated on lesions that are more challenging to treat (with a higher

Olsen grade and localization on the trunk and limbs) than those

recommended.

Due to the real-life setting, follow-up visits were performed at a

variable time lapse from the treatment, while the two clinical trials

reported by Blauvelt et al.14 evaluated all patients after 2 months.

We could observe patients in a very early phase after treatment,

and we found that 4/5 patients had already had a partial

response in a week. In the trials, complete clearance of AKs of

any localization was reported in 44 and 54% of cases, and at

least partial clearance in 68 and 76%. Our observation showed

that the best results were observed at least 8 weeks from treat-

ment in patients with grade I AK of the scalp or face area. Never-

theless, we report that partial clearance may be obtained within a

week, and complete clearance frequency is similar starting from

3 weeks controls. This may suggest that tirbanibulin 1% ointment

effects are quicker than indicated by the trials, and this result

may be relevant for clinical practice as it suggests that follow-up

visits could not necessarily be scheduled at 8 weeks.

Overall, tirbanibulin 1% ointment is well tolerated. The most

common AEs were local reactions at the application site, partic-

ularly erythema and flaking/scaling, which were self-limiting and

healed without sequelae, consistent with literature data.14,21

Real-life data revealed that the median onset of AEs occurs on

the seventh day after treatment, and the meantime for resolution

is 5 days. In our cohort, since AEs were mostly self-reported by

patients, the exact time of occurrence and resolution were diffi-

cult to assess. Interestingly, a more intense inflammatory local

reaction does not correlate with a better clinical outcome.21,22

A recent meta-analysis demonstrated a lower incidence of

severe local AEs with tirbanibulin 1% ointment when compared

to some other medications of AKs (namely, a combination of

5-fluorouracil 0.5% and salicylic acid; diclofenac 3%; imiquimod

3.75 and 5%). However, no data were available for comparison

with cryotherapy, photodynamic therapy, and 5-fluorouracil

4 and 5%.23 Furthermore, an expert opinion among dermatolo-

gists in charge of evaluating a tailored approach for AKs consid-

ered tirbanibulin 1% ointment among the topical treatments with

the highest tolerability.24

Conclusions

Our study confirms the already published data regarding the

efficacy and safety of tirbanibulin 1% ointment for Olsen grade I

AKs of the face and scalp. In particular, the best results in this

Figure 4 Some examples of adverse events occurring and/or after during tirbanibulin application. (a) Grade 1 erythema and scaling. (b)

Grade 2 erythema and scaling. (c) Grade 3 erythema and scaling. (d) Grade 3 erythema, swelling, scaling, and erosion/ulceration
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subgroup of patients were observed at least 8 weeks after treat-

ment. Moreover, tirbanibulin shows promising outcomes when

prescribed for higher grade lesions (Olsen grade II or III) as well

as lesions located on the trunk and limbs, supporting its poten-

tial use regardless of grade and location of AKs. However, fur-

ther studies are needed to broaden its indication criteria and

directly compare tirbanibulin with other treatment options

for AKs.

Given the real-life nature of this study, we acknowledge the lim-

itations deriving from the absence of a pre-determined schedule

for follow-up visits, as well as the fact that AEs were self-reported

mainly by patients and not assessed by a trained clinician.

Data availability statement

The data supporting this study’s findings are available on

request from the corresponding author.

References

1 de Oliveira ECV, da Motta VRV, Pantoja PC, Ilha CSO,

Magalh~aes RF, Galadari H, et al. Actinic keratosis – review for

clinical practice. Int J Dermatol. 2019;58:400–7.
2 Steeb T, Petzold A, Hornung A, Wessely A, Berking C, Heppt

MV. Spontaneous regression rates of actinic keratosis: a

systematic review and pooled analysis of randomized controlled

trials. Sci Rep. 2022;12:5884.

3 Marks R, Rennie G, Selwood TS. Malignant transformation of

solar keratoses to squamous cell carcinoma. Lancet.

1988;1:795–7.
4 Glogau RG. The risk of progression to invasive disease. J Am

Acad Dermatol. 2000;42:23–4.
5 Reynolds KA, Schlessinger DI, Vasic J, Iyengar S, Qaseem Y,

Behshad R, et al. Core outcome set for actinic keratosis clinical

trials. JAMA Dermatol. 2020;156:326–33.
6 Werner RN, Stockfleth E, Connolly SM, Correia O, Erdmann R,

Foley P, Gupta AK, Jacobs A, Kerl H, Lim HW, Martin G,

Paquet M, Pariser DM, Rosumeck S, R€owert-Huber HJ, Sahota

A, Sangueza OP, Shumack S, Sporbeck B, Swanson NA,

Torezan L, Nast A, International League of Dermatological

Societies, European Dermatology Forum; International League

of Dermatological Societies; European Dermatology Forum.

Evidence- and consensus-based (S3) guidelines for the

treatment of actinic keratosis – International League of

Dermatological Societies in cooperation with the European

Dermatology Forum – Short version. J Eur Acad Dermatol

Venereol 2015; 29: 2069–79.
7 Jetter N, Chandan N, Wang S, Tsoukas M. Field cancerization

therapies for management of actinic keratosis: a narrative

review. Am J Clin Dermatol. 2018;19:543–57.
8 Arcuri D, Ramchatesingh B, Lagac�e F, Iannattone L,

Netchiporouk E, Lefranc�ois P, et al. Pharmacological agents

used in the prevention and treatment of actinic keratosis: a

review. Int J Mol Sci. 2023;24:4989.

9 Drago F, Ciccarese G, Parodi A. Nicotinamide for skin-cancer

chemoprevention. N Engl J Med. 2016;374:789–90.

10 Stratigos AJ, Garbe C, Dessinioti C, Lebbe C, van Akkooi A,

Bataille V, et al. European consensus-based interdisciplinary

guideline for invasive cutaneous squamous cell carcinoma. Part

1: diagnostics and prevention-Update 2023. Eur J Cancer.

2023;193:113251.

11 https://www.ema.europa.eu/en/documents/product-information/

klisyri-epar-product-information_en.pdf (Accessed 27 November

2023).

12 Kempers S, DuBois J, Forman S, Poon A, Cutler E, Wang H,

et al. Tirbanibulin ointment 1% as a novel treatment for actinic

keratosis: phase 1 and 2 results. J Drugs Dermatol.

2020;19:1093–100.
13 Schlesinger T, Stockfleth E, Grada A, Berman B. Tirbanibulin

for actinic keratosis: insights into the mechanism of action. Clin

Cosmet Investig Dermatol. 2022;15:2495–506.
14 Blauvelt A, Kempers S, Lain E, Schlesinger T, Tyring S,

Forman S, et al. Phase 3 trials of tirbanibulin ointment for

actinic keratosis. N Engl J Med. 2021;384:512–20.
15 Iglesias-Puzas �A, Conde-Taboada A, Campos-Mu~noz L,

Sirgado-Mart�ınez A, L�opez-Bran E. 1% Tirbanibulin ointment for

actinic keratoses on upper extremities: a retrospective case

review study. Acta Derm Venereol. 2023;103:adv15296.

16 Abril-P�erez C, Mansilla-Polo M, Martin-Torregrosa D,

Botella-Estrada R. Successful treatment of field cancerization

on the dorsum of the hands with 1% tirbanibulin ointment. Clin

Exp Dermatol. 2023;48:1048–50.
17 Dymond A, Green W, Edwards M, Pont MAL, Gupta G.

Economic evaluation of tirbanibulin for the treatment of actinic

keratosis in Scotland. Pharmacoecon Open. 2023;7:443–54.
18 Klisyri RPC. 2021. https://www.ema.europa.eu/en/documents/

product-information/klisyri-epar-product-information_it.pdf.

(Accessed 27 November 2023).

19 Dirschka T, Pellacani G, Micali G, Malvehy J, Stratigos AJ,

Casari A, et al. A proposed scoring system for assessing the

severity of actinic keratosis on the head: actinic keratosis area

and severity index. J Eur Acad Dermatol Venereol.

2017;31:1295–302.
20 Kim S, Min A, Lee KH, Yang Y, Kim TY, Lim JM, et al.

Antitumor effect of KX-01 through inhibiting Src family kinases

and mitosis. Cancer Res Treat. 2017;49:643–55.
21 Kirchberger MC, Gfesser M, Erdmann M, Schliep S, Berking C,

Heppt MV. Tirbanibulin 1% ointment significantly reduces the

Actinic Keratosis Area and Severity Index in patients with actinic

keratosis: results from a real-world study. J Clin Med.

2023;12:4837.

22 Bhatia N. Commentary: complete clearance of actinic keratosis

with tirbanibulin ointment 1% is not correlated with the severity

of local skin reactions. J Clin Aesthet Dermatol. 2022;15(10

Suppl 1):S13–4.
23 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;11:1654.

24 Morton C, Baharlou S, Basset-Seguin N, Calzavara-Pinton P,

Dirschka T, Gilaberte Y, et al. Expert recommendations on

facilitating personalized approaches to long-term management of

actinic keratosis: the Personalizing Actinic Keratosis Treatment

(PAKT) project. Acta Derm Venereol. 2023;103:adv6229.

International Journal of Dermatology 2024, 63, 1566–1574 ª 2024 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC

on behalf of the International Society of Dermatology.

Original Article Tirbanibulin ointment for actinic keratoses Nazzaro et al.1574

 13654632, 2024, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ijd.17168 by C

ochraneItalia, W
iley O

nline L
ibrary on [23/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/klisyri-epar-product-information_it.pdf

	 Abstract
	 Introduction
	 Materials and methods
	 Statistical analysis

	 Results
	 Patients&apos; characteristics and history
	ijd17168-fig-0001
	 Tirbanibulin outcomes
	ijd17168-fig-0002
	 Tirbanibulin tolerability

	 Discussion
	ijd17168-fig-0003

	 Conclusions
	ijd17168-fig-0004
	 Data availability statement

	 References
	ijd17168-bib-0001
	ijd17168-bib-0002
	ijd17168-bib-0003
	ijd17168-bib-0004
	ijd17168-bib-0005
	ijd17168-bib-0006
	ijd17168-bib-0007
	ijd17168-bib-0008
	ijd17168-bib-0009
	ijd17168-bib-0010
	ijd17168-bib-0011
	ijd17168-bib-0012
	ijd17168-bib-0013
	ijd17168-bib-0014
	ijd17168-bib-0015
	ijd17168-bib-0016
	ijd17168-bib-0017
	ijd17168-bib-0018
	ijd17168-bib-0019
	ijd17168-bib-0020
	ijd17168-bib-0021
	ijd17168-bib-0022
	ijd17168-bib-0023
	ijd17168-bib-0024


