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ABSTRACT Introduction: Treatments such as 4% S-fluorouracil (5-FU) cream have demonstrated strong efficacy

in lesion clearance of actinic keratosis; however, local skin reactions (LSR) during treatment remain a
significant challenge, potentially affecting patient adherence.

Objective: We sought to build consensus on management of LSR associated with 4% S-FU using the
Delphi methodology.

Methods: Twenty-eight expert dermatologists participated in a 3-round Delphi process. Experts eval-
uated LSR management strategies, including emollients, antibiotics, steroids, and treatment discontin-
uation. Agreement levels were measured using a 7-point Likert scale. Consensus was categorized as
high if >80% of votes were within the 5-7 rating range and low when >25% were in the 1-3 rating
range, with <25% of the votes in the 6-7 rating range. Other combinations of votes were considered
as having moderate agreement.

Results: High agreement was achieved for the following statements: the approved daily schedule
(once daily for 4 weeks) is the most appropriate (92.9%); mild LSR generally do not require inter-
vention and do not impact treatment adherence (96.4%); severe LSR may benefit from temporary
treatment interruption and emollient use, ensuring adherence without compromising efficacy (92.9%).
The use of emollients (in parallel with the treatment with 5-FU) was considered not needed by most
(moderate consensus, 64.3%). Experts emphasized the importance of clear communication about LSR
during baseline consultation to enhance patient compliance.

Conclusion: This consensus provides practical guidance for managing LSR induced by 4% 5-FU,
ensuring high adherence and optimizing treatment outcomes. Further research is needed to validate

these findings and explore alternative management approaches.

Introduction

Actinic keratosis (AK) presents as, dry, erythematous, scaly,
and sometimes pigmented lesions developing in chronically
sun-exposed body areas such as the face, scalp, neck, hands,
and forearms. AKs result from abnormal proliferation of
atypical epidermal keratinocytes, and they can progress into
invasive cutaneous squamous cell carcinoma, which can pro-
duce distant metastasis [1]. It has been demonstrated that,
in addition to clinically visible AK, subclinical or invisible
lesions may also be present. If left untreated, these lesions
contribute to field cancerization—an area of the epithelial
surface more prone to developing multiple malignancies

than normal skin due to DNA mutations caused by excessive

sun exposure [2]. Therefore, timely treatment is crucial to
improving patient outcomes.

Several studies have demonstrated the superiority of top-
ical 5% S-fluorouracil (5-FU) compared to 3% diclofenac,
5% imiquimod, and methyl aminolevulinate photodynamic
therapy [3,4]. However, the occurrence of severe local skin
reactions (LSR) during treatment can affect patient adher-
ence [5] to therapy and therefore compromise efficacy. These
reactions typically progress through three phases: an inflam-
matory phase characterized by intense erythema, an apop-
totic phase marked by skin erosion, crusting, and scaling,
and a healing phase during which epithelialization occurs. In
2020, the European Medicines Agency approved a novel 4%

5-FU formulation for the treatment of non-hyperkeratotic,
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non-hypertrophic AK (Olsen grades I and II) [6]. The 4%
formulation should be applied once daily, instead of twice
daily application, as used for 5% 5-FU, for a maximum of
4 weeks. This schedule improves treatment compliance while
maintaining high efficacy in clearance rate and risk of pro-
gression [7]. It was recently shown that the reduction in the
treatment duration from 4 to 2-weeks can reduce the occur-
rence of severe LSR from 15% to 5% while maintaining an
efficacy benefit [8].

To assess frequency and a standardized management of
LSR, we performed a literature review including PubMed
articles from 2017 to 2024 and combining MeSH terms
“actinic keratosis’ and “fluorouracil” and “skin reaction”.
In 2017, a case report [9] first underlined the need to be
aware of LSR after the application of 5% 5-FU. A retrospec-
tive study [10] conducted in the Netherlands and enrolling
135 patients explored the frequency and severity of LSR and
demonstrated that LSR affected almost 50% of the enrolled
patients. The most common LSR was severe erythema, which
was reported by 63 of 135 (46.7%) patients. Other com-
monly reported LSR were itching (28.9%), crusts (19.3%),
burning sensation (21.5%), and scaling (18.5%).

After approval of the 4% 5-FU cream, the post hoc
exploratory analysis of pooled data of safety populations
from the two multicenter randomized phase 3 studies HD-
FUP3B-048 and HD-FUP3B-049 compared LSR severity be-
tween 4% and 5% 5-FU [11]. For most LSR, severe ones
were more common in patients treated with 5% 5-FU cream
twice daily than in those treated with 4% 5-FU cream once
daily. However, erythema and burning sensation were also
reported in patients using 4% S5-FU cream [12] with the
standard schedule. In this retrospective study on 98 patients,
67.3% reported burning sensation at four weeks, whereas
88.8% reported erythema. The authors concluded that both
formulations could influence the adherence to the treatment
because of LSR. In the literature, no specific strategies were
found to reduce their impact. Only one study [13] explored
adding emollients to prevent LSR, reporting no benefits.

In 2023, a qualitative analysis [14] was conducted on
10 participants treated with topical 5-FU who refused fu-
ture treatment after discontinuation. The treatment’s side
effects were both physically and psychosocially burdensome
for most participants. Following the treatment, most partic-
ipants felt unprepared by their healthcare provider to deal
with LSR.

Objective

Since no specific recommendations for managing LSR fol-
lowing the application of 4% 5-FU were found in the lit-

erature, we aimed to identify procedures that would assist
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clinicians in maintaining high adherence to treatment by

building consensus through a Delphi process.

Methods

A Delphi method was chosen to investigate the extensive ex-
perience and opinions of international experts in the field re-
garding 4% 5-FU cream side effects management. The panel
comprised 28 dermatologists working in referral centers
for skin cancer prevention, diagnosis, and treatment. Three
web-based surveys were conducted. The first and the second
rounds were structured as open-ended or multiple-choice
questions. First, the definition of LSR was established. LSR
were defined according to the safety study [15] of 4% 5-FU
formulation, in which LSR were evaluated by visual assess-
ment of erythema, scaling/dryness, edema, crusting, and ero-
sions. In this study, physicians used a four-point numerical
scale to determine the average presence of these variables
across all treated areas. The scale ranged from 0 to 3, where
0 indicated no reaction (no evidence of a response), 1 repre-
sented a mild reaction (faintly detectable), 2 signified a mod-
erate reaction (clearly noticeable), and 3 denoted a severe
reaction (marked, extensive, or bothersome). According to
this description, clinical images were chosen and shown to
qualify and quantify the three types of LSR (Figure 1). Then,
in the first round, several questions were posed regarding the
treatment schedule and the management of LSR, including
the use of antibiotic therapy, steroids, emollients, or discon-
tinuing the treatment. Participants were also asked whether
AK clearance was achieved despite the presence of LSR or
treatment discontinuation.

The second round was designed to clarify expert behav-
ior in situations where an agreement had not been reached
in the first round. Responses were analyzed, and a list of
summarizing statements were prepared to evaluate the ex-
perts’ agreement in the third round. Participants rated their
agreement using a 7-point Likert scale (strongly agree, agree,
somewhat agree, neither agree nor disagree, somewhat dis-
agree, disagree, strongly disagree). Again, results were col-
lected, analyzed, and finally reviewed.

Panel agreement was “high” if >80% of votes were
within the 5-7 rating range. Agreement was low when
>25% of votes were in the 1-3 rating range and <25% of the
votes in the 6-7 rating range. Other combinations of votes
were considered “moderate”. The mean of the response
of each question was calculated and interpreted following
intervals with higher and lower limits of a 7-point Likert
scale (Strongly Disagree: 1.00-1.86; Disagree: 1.87-2.72;
Somewhat disagree: 2.73-3.58; Neutral: 3.59-—4.44; Some-
what agree: 4.44-5.30; Agree: 5.31-6.16; Strongly agree:
6.17-7.00).



Moderate

Severe

Figure 1. Three types of local skin reactions with 4% S-fluorouracil cream: mild with small erythematous areas, moderate with larger

involved areas, and severe with diffuse erythema, crusts, and scales.

Results

Participants were based in Europe, with the addition of three
Australian representatives. Almost half of them (46.2%) pre-
scribed 4% 5-FU cream between five and 10 times/month,
30.8% more than 10 times/month, and 23% less than five
times/month. Experts reported that 70% of patients expe-
rienced LSR. Among these, 20% had mild reactions, 30%
moderate, and only 20% of patients had severe reactions.
The statements whose agreement rate was assessed in the

third round are reported below and summarized in Figure 2.

1. The conventional schedule of 4% 5-FU administration
(daily for 4 weeks) is the most appropriate.
Most participants (92.9%) agreed with the statement,
suggesting high consensus for the approved adminis-
tration schedule. Overall, data showed support for the
statement, with a mean of 5.8 (SD:1.33) and a mode of
6 (agree). Among the 7.1% that disagreed, the most fre-
quently proposed alternative schedules were a 2-week
treatment or continuation until a strong reaction oc-
curred. However, there are no data in the literature re-
garding the efficacy of these alternative approaches.

2. The use of emollients in parallel with the treatment with
5-FU is not necessary.
A moderate consensus was reached for this statement,
with 64.3% agreement balanced by 28.6% of disagree-
ment, a mean of 4.9 (SD:1.93) and a mode of 6 (agree).
The strength of this statement is supported by a recent in-
ternational phase 4 clinical trial'® which was conducted
to evaluate whether adding an emollient to topical 4%
5-FU could reduce the frequency and severity of LSR

during a 4-week treatment period. The study compared

the intervention group to a control group receiving 4%
5-FU alone in patients with AK. The primary goal was to
measure the severity of LSR—such as erythema, flaking/
scaling, crusting, swelling, vesiculation/pustulation, and
erosion/ulceration—at week 4 of treatment (or earlier, in
cases of significant LSR). A total of 141 patients partici-
pated in the efficacy analysis, with 71 in the intervention
group and 70 in the control group. Results showed no
significant clinical difference between the groups regard-
ing the total LSR score at week 4. Similarly, no difference
was observed in individual LSR scores at any time point.

Among the possible reasons explaining why this
study showed no differences in the two groups, it is
worth mentioning that the 4% 5-FU formulation con-
tains highly purified peanut oil, which has effective mois-

turizing properties [15].

. Any potential LSR should be explained during the

baseline examination.

All the participants strongly support this approach, with
a mean of 6.8 (SD:0.4) and a mode of 7. All answers fell
into the “strongly agree” and “agree” range.

Several studies [9,10] highlighted the importance of
informing patients about potential LSR when using top-
ical 5-FU. They noted that the severity and frequency of
LSR should be communicated clearly during consulta-
tions to avoid distress and treatment dropout, as unex-
pected reactions can lead to premature discontinuation
of therapy. Moreover, explaining the mechanism of the
drug —inflammation and visible reaction as a sign of its
effectiveness [10]— can help patients view these symp-
toms as part of the healing process rather than a cause
for alarm. This approach improved patient compliance

and satisfaction with the treatment procedure.
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Figure 2. Statement numbers corresponding to the following:

Q1. The conventional schedule of 4% 5-FU administration (daily for 4 weeks) is the most appropriate: 92.9% agreed that the daily admin-
istration for four weeks is the most appropriate (mean: 5.8, SD: 1.33). Q2. The use of emollients in parallel with the treatment with 5-FU is
not necessary: a moderate consensus (64.3% agreement) indicated that emollients are not necessary from the first application (mean: 4.9,
SD: 1.93). Q3. Any potential local skin reactions should be explained during the baseline examination: all participants (100%) agreed that
potential LSR should be explained during the baseline examination (mean: 6.8, SD: 0.4). Q4. The patient should be checked 4 to 8 weeks after
baselineltreatment initiation: 85.7% agreed on following patients 4-8 weeks post-treatment (mean: 5.75, SD: 1.4). Q5. Mild LSR do not require
intervention: 96.4% agreed that mild LSR do not require intervention (mean: 6.3, SD: 0.9). Q6. Even without intervention for mild LSR, most
patients complete the treatment schedule: 89.3% confirmed that patients generally complete the treatment schedule despite mild LSR (mean: 5.9,
SD: 1). Q7. Moderate LSR do not require intervention: 71.4% agreed that moderate LSR do not require intervention (Mean: 5.1, SD: 1.5). Q8.
Even without intervention for moderate LSR, most patients complete the treatment schedule: 67.9% indicated that patients usually complete
treatment despite moderate LSR (mean: 5.2, SD: 1.4). Q9. In case of severe LSR, treatment should be paused for a few days during which emol-
lients may be prescribed. The treatment schedule should then be completed: 92.9% agreed that treatment should be paused for severe LSR, with
the possibility of using emollients (mean: 5.9, SD: 1.3). Q10. The use of local steroids is not recommended in case of severe LSR: 57.1% agreed
that local steroids are not recommended for severe LSR (mean: 4.8, SD: 1.7). Q11. This approach for severe LSR controls the reaction while

maintaining optimal treatment results: 89.2% affirmed that pausing treatment ultimately leads to successful completion (mean: 5.9, SD: 0.8).
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4. The patient should be checked 4 to 8 weeks after baseline/

treatment initiation.

Regarding this, 85.7% of participants agreed that the
patient should be visited at the end of the treatment or
at least one month after (mean 5.75 with SD: 1.4, and
mode: 6). Among those who provided different ap-
proaches (10.71%), some panelists stated they do not
visit the patient routinely after 5-FU prescription or do
so only upon patient’s request. Otherwise, (s)he will be
examined at the next routine base skin check.

As reported in the phase 3 study [6], the clearance
of AK lesions should be evaluated at the end of the in-
flammation phase. LSR are transient and resolve within
2-4 weeks after the end of treatment. Consequently,
follow-up eight weeks after starting the treatment can be
considered adequate to evaluate both efficacy and safety.
. Mild LSR do not require intervention
Mild LSR, characterized by faintly detectable erythema or
dryness, generally do not need clinical intervention. There
was high agreement among panelists (96.4% agreement,
mean: 6.3, and SD: 0.9) who underscored the transitory
and self-limiting nature of mild reactions. Panelists also
highlighted that the mild intensity of these symptoms often
does not generate undue alarm in patients. Supporting this
position, prior studies [6-10] indicated that minimal LSR
are a natural response to the pharmacological action of
5-FU and are indicative of its activity against the targeted
lesions. Local therapy with emollients and temporary sus-
pension of 3-7 days were the most frequent approaches
among those who support intervention in this category.

. Even without intervention for mild LSR, most patients
complete the treatment schedule

With 68.7% of responses in the strongly agree/agree
range and another 10.71% with moderate agreement (to-
tal 89.3%), the panelists confirmed that mild LSR do not
impact adherence, thus permitting the treatment schedule
to be successfully completed (mean 5.9, SD:1; mode 6).

. Moderate LSR do not require intervention

Reactions of moderate severity, such as clearly noticeable
erythema, scaling, or localized swelling, elicited more vari-
ability in expert opinion. While 71.4% of the panelists
agreed that intervention is generally not required (mean:
5.1, SD: 1.5, and mode: 6), a notable minority (21.4%)
supported the use of emollients or temporary treatment
suspension (up to 14 days) to mitigate symptoms. Experts
highlighted that patients should be well-informed during
baseline consultations about the potential for moderate
reactions and reassured that such reactions are not typ-
ically harmful or treatment-limiting. Some panelists sug-
gested dose adjustments, such as reducing application
frequency to three times weekly, as an alternative manage-

ment strategy for patients with persistent moderate LSR.

8.

10.

11.

Even without intervention for moderate LSR, most pa-
tients complete the treatment schedule

Despite the variability in management approaches,
67.9% of panelists agreed that patients experiencing
moderate LSR usually complete their treatment sched-
ule (mean: 5.2, SD: 1.4, mode: 6), while 21.4% of ex-
perts disagreed because moderate LSR could escalate
and become severe or cause significant discomfort,
leading to treatment discontinuation. These instances
highlight the need for individualized patient support.
Further research could explore predictors of non-
compliance in this subset of patients to optimize inter-

vention strategies.

. In case of severe LSR, treatment should be paused for

a few days during which emollients may be prescribed.
The treatment schedule should then be completed.
This statement reached a strong agreement (92.9%)
among panelists (mean 5.9, SD:1.3, and mode: 6) fol-
lowing two rounds. In the first round, all the manage-
ment possibilities of severe LSR were explored, then the
various interventions were grouped into specific catego-
ries and resubmitted to achieve consensus in the second
round. In detail, the experts agreed to pause the treat-
ment until improvement of the symptoms, which usu-
ally occurs in seven days (93% of the answers). Only
two experts proposed more than seven days of suspen-
sion (15 days). Insights into factors influencing the oc-
currence of severe LSR may help to understand the best
approach. In the post hoc exploratory analysis'! of the
safety of 4% 5-FU, the authors found that the incidence
of severe erythema was significantly higher in patients
with at least 10 AK lesions (46 %) than in patients with
5-10 lesions (28%; P < 0.001). Similar results were ob-
served for the other LSR. This pre-treatment threshold
of 10 lesions may assist healthcare professionals to pre-
vent which patient could have severe LSR.

The use of local steroids is not recommended in case
of severe LSR

With 57.1% in agreement and 28.6% in disagree-
ment (mean: 4.8, SD: 1.7, and mode: 6), this statement
reached moderate agreement. Since erythema and scal-
ing could be assimilated to a localized acute contact
dermatitis, they may be successfully treated with mid-
or high-potency topical steroids. However, since the
effects disappear with the suspension of the drug, this
intervention does not necessarily have to be considered
mandatory.

This approach for severe LSR controls the reaction
while maintaining optimal treatment results.

Despite the differences in the use of steroids, almost all
experts (89.2%) confirmed that pausing the treatment

led to the completion of the treatment even in patients
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who experienced severe LSR (mean: 5.9, SD: 0.8, and
mode: 6). 4% 5-FU already showed!’ an improved
safety profile compared with 5% 5-FU, with a lower
rate of adverse events leading to treatment discontinu-
ation (10.1% versus 14.9%, respectively), while main-
taining optimal treatment results, with a 100% lesion
clearance at four weeks of 54.4% versus 57.9 %, respec-
tively (275% lesion clearance achieved at four weeks
in 80.5% versus 80.2%, respectively, and percentage
change in AK lesions count from baseline of 80.1% ver-
sus 79.0%). For these reasons, a few days’ suspension

do not impact the total efficacy of the treatment.

Conclusions

This study addresses the challenge of managing LSR asso-
ciated with topical 4% 5-FU treatment of AK. Through a
Delphi method, agreement was established on key strategies
to improve adherence and optimize treatment outcomes.
High agreement among experts confirmed the efficacy of
the approved treatment schedule (once daily for four weeks)
and the transitory nature of mild LSRs, which generally do
not require intervention. For severe LSR, temporary inter-
ruption of treatment combined with emollient application
emerged as the preferred approach, allowing patients to re-
sume therapy without compromising its efficacy. The use of
emollients (in parallel with the 5-FU treatment) was not con-
sidered necessary by most panelists (moderate agreement).
The study also highlighted the critical role of clear patient
education during baseline consultations, particularly regard-
ing the expected progression of LSR and their association
with treatment efficacy. These findings might be helpful for
clinicians managing LSR with 4% 5-FU and maintaining
high treatment adherence. However, the need for further re-
search remains, particularly to validate alternative schedules

and management strategies.
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