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ABSTRACT

Actinic keratosis (AK) is an intraepithelial condi-
tion characterized by the development of scaly,
erythematous lesions after repeated exposure
to ultraviolet radiation. Significant immuno-
suppression is a risk factor for the development
of AK and subsequent lesion progression to
squamous cell carcinoma. Immunocompro-
mised patients (ICPs), particularly organ trans-
plant recipients, often have more advanced or
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complex AK presentations and an increased
risk of skin carcinomas versus non-ICPs with
AK, making lesions more difficult to treat and
resulting in worse treatment outcomes. The
recent “Personalising Actinic Keratosis Treat-
ment” (PAKT) consensus reported that delivering
patient-centric care may play a role in support-
ing better clinical outcomes and patient satisfac-
tion with treatments for chronic dermatologic
conditions such as AK, which require repeated
cycles of treatment. Additionally, currently pub-
lished guidance and recommendations were
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considered by the PAKT panel to be overly broad
for managing ICPs with their unique and com-
plex needs. Therefore, the “Personalising Actinic
Keratosis Treatment for Immunocompromised
Patients” (IM-PAKT) panel was established to
build upon general recommendations from the
PAKT consensus. The panel identified current
gaps in guidance for AK care in ICPs, offered
practical care approaches based on typical ICP
scenarios, and highlighted the need to adapt
AK management to optimize care and improve
treatment outcomes in ICPs. In particular, der-
matologists should establish collaborative and
transparent relationships with patients’ multi-
disciplinary teams to enhance overall care for
patients’ comorbidities: given their increased
risk of progression to malignancy, earlier assess-
ments/interventions and frequent follow-ups are
vital.

The panel also developed a novel “triage” tool
outlining effective treatment follow-up and dis-
ease surveillance plans tailored to patients’ risk
profiles, guided by current clinical presentation
and relevant medical history. Additionally, we
present the panel’s expert opinion on three fic-
tional ICP scenarios to explain their decision-
making process for assessing and managing
typical ICPs that they may encounter in clinical
practice.

Keywords: Actinic keratosis;
Immunocompromised host; Organ
transplantation; Treatment outcomes; Expert
testimony

Key Summary Points

There is a need to tailor management rec-
ommendations for immunocompromised
patients (ICP) with actinic keratosis (AK), as
they have a significantly increased risk of
developing squamous cell carcinoma versus
non-ICPs with AK.

The “Personalising Actinic Keratosis Treat-
ment for Immunocompromised Patients”
(IM-PAKT) panel has provided their expert
opinion on management recommendations
for three fictional ICP scenarios to highlight
specific aspects that should be addressed
when treating typical ICPs with AK.

Updated management recommendations for
ICPs with AK should include guidance on
risk stratification for ICP subgroups, informa-
tion to be communicated to patients during
consultations, and treatment options that are
compatible with factors specific to ICPs (e.g.,
immunosuppressive regimens).

Dermatologists should promptly assess ICP
cases by individual risk factors and ensure
open communication with patients’ wider
multidisciplinary teams to personalize man-
agement strategies and remain informed
about overall care plans.

INTRODUCTION

An actinic keratosis (AK) is a scaly, erythema-
tous, intraepithelial lesion that can develop
after chronic, repeated exposure of the skin
to ultraviolet (UV) radiation [1-3]. The devel-
opment of AK lesions is often associated with
keratinocyte carcinoma (KC) diagnosis, par-
ticularly invasive squamous cell carcinoma
(SCC) [4-6]. Immunocompromised patients
(ICPs)—including those with an autoimmune
or oncological condition, or those receiving
chemotherapy or chronic immunosuppressive
medication for organ transplantation—have a
significantly increased risk of developing SCC
versus the general population [3, 4]. In particu-
lar, organ transplant recipients (OTRs) have a
65-250-fold increased incidence of SCC [7, 8];
SCC metastasis occurs in 8% of cases, which
contributes to 5% of mortality among OTRs
[9]. AK lesions in ICPs can be more difficult
to manage as they are often aggressive, com-
plex, and more likely to progress to cutaneous
malignancies [10]. Furthermore, conventional
AK treatments that target either individual
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lesions or multiple AKs in a surrounding area
of photodamaged skin (the “field of canceri-
zation”) are less effective in ICPs compared
with immunocompetent patients [3, 11, 12].
The challenges of managing more severe and
hard-to-treat disease, and the increased risk of
ICPs with AK developing KCs versus the gen-
eral population may heavily impact patients’
quality of life. This may be because of greater
physical disease symptoms (e.g., chronic itch-
ing and burning), more extensive side effects
from repeated rounds of treatment, a greater
psychological burden arising from increased
fear of skin cancer development, or worse cos-
metic outcomes [2, 13].

Delivering patient-centric care may play a
role in supporting better clinical outcomes and
patient satisfaction with treatments [2], espe-
cially for chronic dermatological conditions
such as AK, which require repeated cycles of
treatment [14, 15]. The recent “Personalising
Actinic Keratosis Treatment” (PAKT) consensus
developed expert recommendations and a novel
clinical tool for the optimal, personalized care
of general AK patients, emphasizing the need
for shared decision-making between physicians
and patients throughout the AK journey [16].
It aimed to improve education on the chronic,
recurrent nature of AK and the necessity for
long-term treatment follow-up and disease sur-
veillance [16]. The PAKT project has put forward
some consensus recommendations pertinent to
ICPs; however, a need persists for more tailored
and comprehensive insights, such as recommen-
dations of factors to consider when selecting
treatments for this patient population. Further
understanding of how to improve personalized
care approaches for ICPs would help reduce
the elevated risk of AK progression to SCC and
address the high disease burden.

Building on the PAKT consensus, the “Person-
alising Actinic Keratosis Treatment for Immu-
nocompromised Patients” (IM-PAKT) panel was
established to identify current unmet needs
in AK care for ICPs and develop expert opin-
ion on practical care approaches for typical ICP
scenarios. Moreover, the article will refine the
PAKT clinical tool to capture key steps in the ICP
journey that warrant decision-making tailored
to patients’ individual preferences and profiles.

METHODS
IM-PAKT Expert Panel

This European panel comprised eight expert
dermatologists, with established experience of
treating ICPs with AK, from Denmark, France,
Germany, Italy, Spain, Switzerland and the UK.
Two co-chairpersons oversaw the process and
were involved in panel selection.

Literature Search and Panel Meeting

An initial literature search was conducted to
review various aspects of current guidance,
including tailoring AK management for ICPs
(e.g., prevention and treatment of lesions and/
or field cancerization), barriers to effective treat-
ment, and reported patient goals/preferences
and how these differ compared with the general
population. Additionally, guidance on symptom
monitoring, surveillance, and treatment adjust-
ments following clinical review were assessed in
regard to long-term AK care. PubMed was used
to search MEDLINE articles published between
1 January 2010 and 7 March 2023 using terms
designed to review aspects of AK management
in ICPs (e.g., “immunocompromised,” “guide-
lines,” “prevention,” “treatment factors,” “mon-
itor”). References were excluded if studies were
performed in nonhumans/in vitro/ex vivo,
they did not contribute to the research ques-
tions, or the abstract was unavailable. From the
resulting 425 articles, additional searches were
performed to replace secondary citations with
primary sources and search recent guidelines; a
total of 55 unique publications were selected. An
interim hybrid panel meeting was conducted to
review the results of the literature search, iden-
tify further gaps in care, and discuss potential
ways to improve treatment outcomes.

Patient Scenarios

The general recommendations from PAKT were
considered to be overly broad for managing
ICPs with their unique and complex needs. The
panel identified the need for patient scenarios to
illustrate their care approaches and explain their
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decision-making process when managing typi-
cal ICPs that dermatologists may encounter dur-
ing clinical practice. The panel were presented
with three fictional yet typical ICP scenarios and
asked to provide written feedback on how they
would optimally manage each case.

Ethical Approval

Information presented in this article is based
on previously conducted studies and does not
contain any data from new studies with human
participants or animals performed by any of the
authors.

Expert Insights on Current Care Limitations

The panel identified several areas of limitation
in current care strategies that warrant a need
for updated AK management guidance [3, 10,
17-20].

ICP Classification and At-Risk Individuals

Firstly, the panel suggested a shift in mindset
for the classification of ICPs; for example, not
limiting classification to patients experiencing
iatrogenic immunosuppression (e.g., with JAK
inhibitors or chemotherapies such as hydrox-
yurea). The panel suggested that patients with
weakened immunosurveillance because of natu-
ral causes, such as immunosenescence, should
also be considered as ICPs [21]. Immunose-
nescence can arise because of several reasons,
including thymic involution causing decreased
production of new T cells, increased levels of
senescent innate and adaptive immune cells that
have reduced function or are inert, or persistent
inflammation contributing to reduced adaptive
immune response, tissue damage and age-related
diseases (“inflamm-aging”) [22].

Occupations that may require an individual
to spend a prolonged period of time outdoors
are absent from current guideline risk factors.
Exposure to UV radiation is the primary cause
of AK [23], so occupations that increase this risk
should be identified and cautioned against for
all patients, but particularly ICPs.

ICP-Specific Factors for Effective
Management

The panel noted that guidelines lack treatment
recommendations that specifically address fac-
tors relevant to ICPs, such as type of immu-
nosuppression or, for OTRs, the immuno-
suppressive therapy regimen. For example,
immunosuppression because of long-term
treatment with hydroxyurea or JAK inhibitors
can lead to field carcinogenesis, which should
be acknowledged and addressed in guidelines
for AK management [24, 25]. Additionally, cur-
rent prevention strategies are designed for the
general patient population, making it difficult
to tailor them specifically for ICPs. Alongside
this, guidance is lacking on effective collabora-
tion between dermatologists and other special-
ists such as transplant physicians or oncologists,
which can be essential to ensure comprehensive
and integrated care.

Systemic Barriers to ICP Care

There is also a need to address barriers related
to education on managing AK and its chronic-
ity for ICPs, their caregivers, dermatologists, and
primary care physicians. To improve outcomes
for this patient subgroup, it is vital to establish
targeted educational programs and resources
that focus on the prevention, early detection,
and effective management of AK in ICPs. By
ensuring that all stakeholders are well informed
about the risks of prolonged UV radiation expo-
sure, the importance of sun protection, and the
need for regular clinical and self-skin examina-
tions, treatment satisfaction and disease out-
comes can be improved.

Additionally, the panel noted that a “call to
action” to support optimal delivery of care for
ICPs with AK should be implemented. This initi-
ative should advocate for increased accessibility
to treatment modalities, such as topical 5-fluo-
rouracil (5-FU), tirbanibulin, or photodynamic
therapy (PDT) that can be specifically tailored to
ICPs [9, 26]. The development of new AK thera-
pies tailored to ICPs should also be supported,
for example, by advocating for future studies
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to include ICPs in the treated population. The
panel also identified that a sequential approach
to management with multiple modalities is
often required, as no one treatment is deemed
to be the most suitable [18]. By enhancing avail-
ability of effective treatments/combinations and
incorporating these into patients’ management
plans, it is hoped that current care limitations
can be eliminated so ICPs can receive more
effective and individualized treatment for AK.
Moreover, most current healthcare systems
are unable to provide optimal care to ICPs
with AK, which can exacerbate the challenges
associated with their specialized needs. Patient
overload leads to extended waiting times for
appointments with dermatologists, not only
heightening anxiety for ICPs with AK, but
also increasing the risk of disease progression
and potential complications of treatment. The
strain on healthcare resources highlights the
urgent need for improvements to the system,

Manage through
separate pathway

Initial AK
presentation

Referral
before

AK diagnosis
due to

high risk

Stop ongoing
management
and surveillance

Fig. 1 Overview of the PAKT patient journey flowchart
for the management of mild/moderate actinic keratosis
(AK) on the face and scalp. Reprinted with permission

Discuss patient
priorities and

Diagnosis and
(re)assessment

Q

Disease
surveillance

streamlined referral processes, and enhanced
collaboration between healthcare providers.

Panel Commentary on Personalized Care
Strategies

The PAKT clinical tool, as shown in Fig. 1, was
developed to facilitate personalized care for the
general population of patients with AK [16]. The
IM-PAKT panel identified the following recom-
mendations to build on the PAKT practical tool
to support better treatment outcomes for ICPs.
When entering into the patient pathway
as shown in Fig. 1, dermatologists must first
establish the reasons for the patient’s immu-
nocompromised status as this may impact how
they enter the care pathway. Dermatologists
should also create and maintain strong com-
munication networks with all physicians in the
patient’s wider multidisciplinary team (MDT),
as understanding the motivations of the various

Decide
not to
treat

Prioritize
treatment
preferences

Ongoing y)
management and “‘
prophylactic k) [}
measures Choose
(e.g.sun treatment

protection) option(s)*

Treatment
monitoring and
follow-up

N
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from Morton C, et al. and MJS Publishing [16]. *Including
coprescriptions and adjunctive therapies. SCC squamous
cell carcinoma
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physicians involved in the patient’s overall care
is essential. For example, some practices may
have dedicated transplant clinics that pro-
vide regular engagement between OTRs, their
transplant team, and dermatologists within a
defined care protocol. Additionally, while con-
cerns about organ rejection, infections, and the
potential onset of any cancer type typically take
precedence for OTRs, it is essential that health
care providers (HCPs) clearly communicate the
elevated risk of AK development either before
or soon after a transplant. This differs from
non-OTR ICPs, who may only be referred after a
diagnosis of AK or SCC, rather than at the point
when they become immunocompromised. Addi-
tionally, the panel highlighted that dermatolo-
gists should always be prepared for first-time
referrals of ICPs at greater risk (preexisting AK
lesions and/or evidence of SCC).

The assessment and prioritization of ICPs
should involve a strategic focus on effective
management, especially for those at greater
risk. To prevent the development of malig-
nancy, early assessments and interventions that
can facilitate a more aggressive management
plan would be beneficial [8, 27]. Proactive, pre-
transplant dermatologist consultations for OTR
patients would offer valuable insights into their
initial skin condition to help determine indi-
vidual risks of AK and SCC [9, 28], as well as
any comorbidities that are likely to increase this
risk further (e.g., cardiovascular conditions, dia-
betes, smoking). A patient’s risk profile should
be continuously assessed at each dermatologist
consultation to determine any changes that may
potentially impact treatment decision-making,
particularly when considering the dynamic
nature of most immunosuppressive regimens.

In the treatment domain of an ICP’s journey,
specific focus should be on a comprehensive
review of the patient’s existing systemic medi-
cations to identify opportunities to reduce the
risk of AK and SCC development. For OTRs, this
may include a dose reduction of immunosup-
pressive medicines or a switch to medications
with a demonstrated lower risk of SCC [e.g.,
mammalian target of rapamycin (mTOR) inhibi-
tors such as sirolimus or everolimus] [29, 30].
However, it is worth noting that switching to
mTOR inhibitors after transplantation can be

challenging because of increased risk of acute
rejection during the transitional period, delayed
graft functionality, or wound-healing complica-
tions [31, 32]. These changes should be made in
conjunction with the patient’s wider MDT. Addi-
tionally, more aggressive treatment approaches
(e.g., field-directed therapies) are likely needed
to manage the increased risk of SCC develop-
ment in ICPs’ follow-ups [33].

After the initial treatment phase, the panel
acknowledged that regular follow-ups for all
ICPs are not feasible in practice. Therefore, fac-
tors such as the number of AK lesions and evi-
dence of SCC can guide which patients to moni-
tor more closely. For OTRs, it is also important
to assess the patient promptly after the end of
the therapeutic course to determine efficacy and
whether there is a need for further sequential
treatment. Understanding the heightened risk
of AK lesion progression to SCC in ICPs, the
panel highlight the need for an “open door”
policy that allows dermatologists to rapidly
assess and treat developing lesions as soon as
patients notice them. Subsequent monitoring
and surveillance schedules should be tailored
to each patient’s individual characteristics and
needs [28, 34]. Additionally, monitoring (e.g.,
posttreatment local skin response) and clinical
assessments (e.g., biopsies) should be frequent
and thorough for all ICPs compared with non-
ICPs. The panel recommended the Skin and
Ultraviolet Neoplasia Transplant Risk Assess-
ment Calculator (SUNTRAC) as a dynamic tool
that may be used to better stratify OTRs into
distinct cancer risk groups and identify high-risk
patients, leading to more effective and efficient
preventive measures [35, 36].

For the ongoing management of ICPs, the
panel acknowledged that there is a greater need
for patient education on the benefits of sun pro-
tection, diligent sun-avoidance measures, and
self-examination to mitigate against the higher
risk of SCC development [37]. Patient-friendly
materials such as leaflets and video guides could
enhance educational delivery by emphasizing
the chronicity of AK, the importance of sun
protection, and the need for repeated treatment.
Increased use of highly protective sun protection
in combination with educational programs and
behavioral changes may reduce the risk of KC
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development in high-risk patients [37]. Increas-
ing the accessibility to prophylactic measures
(e.g., providing free sun protection tailored for
KC prevention) may support their uptake in the
ICP population. Moreover, collaboration with
the patient’s MDT to deliver information on pre-
vention strategies and communicate the long-
term need for dermatology consultations would
be beneficial. The panel also recommended pre-
scribing long-term systemic preventative agents,
such as oral retinoids (e.g., acitretin 10-25 mg/
day depending on patients’ tolerability), to sup-
port the prevention of new lesion development
and relapse [38]. The use of AK therapies with
limited evidence in different ICP subgroups
(e.g., imiquimod) was advised against, while
UVA-specific prevention strategies should be
implemented for cytotoxic agents that increase
photosensitivity [e.g., azathioprine (AZA)] [39].
For OTRs, treatment should be administered
earlier in the treatment journey compared with
non-ICPs as a secondary prevention measure to
minimize the risk of further development of AK
lesions and novel SCC. A study by Togsverd-Bo
et al. in patients that have had a renal transplant
showed that early prevention with cyclic methyl
aminolevulinate+PDT (MAL-PDT) significantly
reduced the number of AK lesions in treated
skin compared with untreated skin (32 versus
76, P<0.01) [40]. Additionally, the probability
of AK-free skin was 22% higher for treated skin
versus untreated skin at 6-year follow-up (72%
versus 50%), which may reduce the likelihood
and morbidity of field cancerization [40].

Personalized Follow-Up and Disease
Surveillance: A Novel Triage Tool

Novel, practical tools are required to determine
accurate triage surveillance schedules to help
maximize efficient use of dermatologist time.
During the hybrid meeting, the IM-PAKT panel
contributed to the development of a novel tool
designed to aid in establishing treatment fol-
low-up and disease surveillance schedules for
ICPs. These insights were incorporated into a
Danish triage table originally utilized for OTR
patients with non-melanoma skin cancer [41].
This novel triage tool presented in Table 1
can support the development of long-term
treatment plans for ICPs with AK. The triage
tool provided a systematic approach to tailor
screening frequencies based on specific disease
characteristics and their subsequent risk profile
and was advised for use in both clinical prac-
tice by dermatologists and as an educational
aid.

For very high-risk patients, characterized by
the presence of several invasive SCC lesions,
the triage tool suggested screening examina-
tions every 1-3 months. Patients with a history
of SCC, widespread AK, or extensive sun dam-
age were considered high risk and screening
was recommended every 3-6 months [41].

Patients with a history of former basal cell
carcinoma (BCC) or AK, or individuals over
50 years old with Fitzpatrick skin phototype
I-1I, were considered medium risk [41]. The

Table 1 Triage table adapted from “Non-melanom hudcancer hos organtransplanterede—Screening, forebyggelse, behan-

dling og opfelgning,” provided by Prof. Hedersdal [41]

Patient characteristics

Risk profile

Screening examinations

Very high Several existing invasive SCC lesions 1-3 months

High Former SCC, widespread AK or sun damage 3—-6 months

Medium Former BCC or AK 6-12 months
Age over 50 years and Fitzpatrick skin type I-II

Low Patients under 50 years and no previous AK or cancerization field 12-18 months

All patients with Fitzpatrick skin type III-IV with no previous

AK or cancerization field

AK actinic keratosis, BCC basal cell carcinoma, SCC squamous cell carcinoma
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panel recommended that these patients have
screening examinations once or twice a year
[41].

For individuals with a low risk profile (patients
under 50 years with no previous AK or canceri-
zation field, and all patients with Fitzpatrick
skin phototype III-IV with no AK or canceriza-
tion field), screening was recommended every
12-18 months [41].

The panel emphasized that, instead of low-
risk patients growing frustrated with repeat fol-
low-up appointments when there is no new dis-
ease progression, tailored educational resources
on prevention strategies and self-examination
techniques may be more beneficial for both
the patients and dermatologists. Additionally,
follow-up appointments could be delegated to
trained nurses or assisted with new technologi-
cal developments, facilitating long-term disease
surveillance while allowing dermatologists more
time for higher-risk patients. However, the panel
acknowledged that differences and constraints
within healthcare systems between countries
can have a significant influence on the standard
of care and appointment time that dermatolo-
gists provide to patients.

Panel Feedback on Typical Patient Scenarios

The panel’s expert opinion on the assessment
and management of three typical ICP scenarios
that dermatologists are likely to encounter dur-
ing clinical practice are summarized below. Key
risk factors and considerations identified by the
panel that relate to domains of the PAKT patient
journey for each patient scenario are highlighted
in Tables 3, 5, and 7. These fictional clinical
cases were created to gather insight into how
the panel would manage a typical ICP present-
ing to their clinic with AK lesions. In all cases,
first assessment by the dermatologist should
occur within 2-3 months of referral and involve
a comprehensive skin examination, discussion
of treatment goals, and detailed explanation of
patients’ conditions and their associated risk of
malignancy. Patients should also be encouraged
to self-monitor for changes and educated on
reducing UV exposure through sun protection
measures: a study by Ulrich et al. reported that

patients prescribed daily, highly protective sun
protection (n=60) experienced no new cases of
invasive SCC, compared with patients in the
non-sun protection control group (n=60) where
eight new cases occurred (P<0.01) [37].

Patient 1

Patient #1 is a S7-year-old female with chronic
inflammatory bowel disease who has been
on azathioprine (100-150 mg/day) for over
25 years. With considerable UV exposure, she
has a history of skin cancers and AKs, primarily
on her hands, face, and chest, which were previ-
ously treated with RO excisions and diclofenac
2.5% with hyaluronic acid 1.5%, respectively.
However, the patient is hesitant to use topical
5-FU because of potential side effects. The panel
identified that this patient is at high risk of
developing new KCs because of prior AK/BCC/
SCC and long-term pharmacological immuno-
suppression [notably azathioprine (AZA)], as
highlighted in Table 2. As a known mutagenic,
AZA can cause irreversible damage in patients
who are exposed to sunlight [42, 43].

The following treatment plan was recom-
mended for this patient by the IM-PAKT panel:
the patient should undergo curettage and abla-
tive fractional laser of hyperkeratotic lesions
prior to repeated, short-interval cycles of MAL-
PDT. Surgical intervention may be advisable
for lesions showing signs of progression to
SCC. Following these treatments, all remaining
skin lesions should be inspected, with particu-
lar attention to freezing or excising any high-
risk lesions. Lesions on the trunk/extremities
should undergo treatment with ablative lasers
or a 5-FU +salicylic acid cutaneous solution; it
is important to clearly explain the benefits and
side effects of 5-FU to reassure the patient that
it is a viable option despite her reservations. The
dermatologist should also collaborate with the
patient’s gastroenterologist to transition the
patient’s immunosuppressive treatment from
AZA to a less mutagenic alternative, such as a
tumor necrosis factor (TNF) inhibitor, vedoli-
zumab, or ustekinumab.

The patient is likely to undergo cyclical treat-
ments throughout the year, requiring monitor-
ing every 3-6 months—even after clearance of
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Table 2 Patient scenario #1: Risk factors and key considerations in the patient journey

AK risk factors Key relevant considerations Timepoint/pivot/decision point

Prior history of AK/SCC/BCC High risk of malignancy; need to be aggres- Assessment and prioritization
sive and proactive in management

Reluctance to use S-FU Educate patient on the serious risk of AK  Assessment and prioritization

and potential progression to SCC; short-

term side effects should not deter patient

from treatment

Long-term use of immunosuppressive drugs Known mutagenic effects; collaborate with  Treatment

(AZA) gastroenterologist to potentially switch

to TNF inhibitors, vedolizumab, or

ustekinumab

Lifetime exposure to significant UV doses ~ Educate patient on the importance of effec-  Ongoing management and pro-

tive sun protection measures with UVA phylactic measures

filters; observe correct use of sun protec-

tion during consultations

AK actinic keratosis, 4ZA4 azathioprine, BCC basel cell carcinoma, SCC squamous cell carcinoma, 7NF tumor necrosis fac-

tor, UV ultraviolet, S-FU S-fluorouracil

Table 3 Patient scenario #2: Risk factors and key considerations in the patient journey

AK risk factors Key relevant considerations Timepoint/pivot/decision point

Previous history of KC Higher risk of malignancy; need to be Assessment and prioritization

proactive in management

Immunosuppression by CLL Increased likelihood of developing multiple Treatment

tumors and relapses; liaise with MDT to

optimize treatment of CLL that aligns

with effective AK management

Older age resulting in cumulative exposure  Educate patient on the importance of Ongoing management and
to UV effective sun protection measures; observe  prophylactic measures
correct use of sun protection during
consultations
Patient’s concern about painful treatment  Risk of ineffective self-examination or Monitoring and surveillance

noncompliance with reporting changes

quickly to dermatologist

AK actinic keratosis, CLL chronic lymphatic leukemia, KC keratinocyte carcinoma, UV ultraviolet

AKs—to evaluate treatment response and disease
severity. Depending on response and emergence
of new lesions, the follow-up frequency can be
reduced after 1 year but should continue for life.

The panel note that acitretin in particular are
recommended for long-term use. Additionally,
field-directed therapy should be repeated until
a significant reduction in persisting or new AKs
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in respective fields is achieved, and the panel
recommend a lower threshold for conducting
biopsies on suspicious or nonresponding lesions.

Patient 2

Patient #2 is a 71-year-old male with Fitzpatrick
phototype 1V, diagnosed with asymptomatic
chronic lymphatic leukemia (CLL) over 10 years
ago. The patient’s medical history includes Bow-
en’s disease and low-grade SCCs over several
years, along with disseminated AKs in various
areas. He has undergone excisions for keratoa-
canthomas and cryotherapy for individual AKs.
The patient currently presents with multiple
AK lesions and field cancerization, however, is
currently on a watchful-waiting approach as
he expresses concerns about undergoing pain-
tul treatments. This may increase the risk of the
patient not diligently self-examining for any
changes or informing the dermatologist of these
changes, as emphasized in Table 3.

Patients with chronic lymphatic leukemia
(CLL) and cutaneous SCCs are more likely to
develop multiple tumors, recurrences after treat-
ment, and regional/distant spread of tumors,
which result in worse prognoses [44]. However,
this patient is likely to have a lower risk of SCC
progression than Patient 1, because of his darker
skin type and long intervals between Bowen and
SCC development.

There should be initial negotiations between
the patient’s MDT to optimize the management
of CLL and discuss potential AK treatment
plans. The panel noted that the watchful wait-
ing approach should be critically reviewed, and
the risk of CLL-associated, multiple and aggres-
sive KC development be flagged to the patient’s
MDT.

The following treatment plan was recom-
mended for this patient by the IM-PAKT panel:
it is important to choose topical therapies that
act independently from cellular immunity and
show sustainable 12-month efficacy. Therefore,
first-line treatment options that were suggested
include topical tirbanibulin, or artificial/natural
daylight therapy (A/DL-MAL PDT) which may
also reduce therapeutic discomfort. Phototoxic
and antiproliferative therapies may be beneficial
as they are unlikely to cause an immune reaction

in this patient. However, the panel noted that
the use of topical immunomodulators may be
less effective in treating SCC in patients with
CLL, as observed during a retrospective study
that reported a 25% objective response (com-
plete and partial responses; n=2/8) in patients
with SCC and CLL compared with a~50%
response rate in clinical trials of patients with
skin cancer without blood-related malignant
comorbidities [45, 46]. For thicker lesions, sec-
ond-line options may include a 5-FU +salicylic
acid cutaneous solution or imiquimod, although
it is crucial to educate the patient on how to
treat local, potentially painful, cutaneous reac-
tions. In case of a locally advanced or metastatic
spread of cutaneous SCC, immune checkpoint
inhibitors that provide promising treatment
results in ICPs were noted by the panel to be
less effective in patients with CLL [45, 46].
Shorter intervals between treatment were recom-
mended for successful control, with repetitive
cycles likely required to prevent further inva-
sive KC development. There should be a follow-
up examination after 4 months, followed by a
consultation every 6 months if no new invasive
lesions develop.

Patient 3

Patient #3 is a 45-year-old male farmer (Fitzpat-
rick phototype I) who had kidney failure and
underwent dialysis followed by a kidney
transplant in 2013. He has been experiencing
recurrent AKs for the past 3 years and is on
posttransplant immunosuppressive therapies
(tacrolimus + mycophenolate mofetil + corticos-
teroids). His treatment history includes laser
treatment, conventional PDT (discontinued
because of skin complaints), and DL-PDT. Cur-
rently, he presents with multiple AK lesions and
field cancerization, and is undergoing off-label
treatment with ADL-PDT, which appears to be
effectively controlling his condition. As high-
lighted in Table 4, AKs in OTR patients represent
one of the greatest risk factors for developing
SCCs [7, 8], warranting higher prioritization,
quick assessment and treatment, and regular
follow-ups for this patient. The dermatologist
should ensure that biopsies are performed on all
suspicious or nonresponding lesions. Moreover,
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Table 4 Patient scenario #3: Risk factors and key considerations in the patient journey

AK risk factors Key relevant considerations

Timepoint/pivot/decision point

OTR OTRs have the greatest risk of AK progression to SCC; patient must

Assessment and prioritization

be managed aggressively and proactively with quick access to clinical

examination and treatment

Long-term use
of immuno-
suppressive
drugs

Lifetime
exposure to
significant
UV doses

protection during consultations

Potential mutagenic effects; however, risk of organ rejection must

and that this must be followed indefinitely; observe correct use of sun

Treatment

always be taken into consideration if hoping to switch regimens

Educate patient on the importance of effective sun protection measures Ongoing management and pro-

phylactic measures

AK actinic keratosis, OTR organ transplant recipient, SCC squamous cell carcinoma, UV ultraviolet

the panel emphasize that the patient should
consider retirement from farming, if he has not
already done so posttransplant surgery.

The following treatment plan was recom-
mended for this patient by the IM-PAKT panel.
Firstly, there should be intense pretreatment
with curettage or ablative fractional lasers, spe-
cifically for hyperkeratotic lesions. To reduce
the likelihood of progression of AK to SCC, rec-
ommended first-line treatments for facial areas
would be ADL-MAL PDT every 3 months for the
large cancerization field, or topical tirbanibu-
lin, 5-FU, or imiquimod, the latter of which is
thought to be effective in the management of
malignancies in OTRs [47]. For extra-facial areas,
the panel suggested conventional PDT with local
anesthesia at regular intervals or topical 5-FU.
Regular clinical and self-inspection would also
monitor potential SCC progression, with freez-
ing or excision if required. Collaborating with
the patient’s MDT to discuss the immunosup-
pressive regimen was advised as some drugs can
have a greater carcinogenic effect, with the panel
highlighting that mTOR inhibitors are preferable
to tacrolimus or mycophenolates.

Following initial treatment, the patient
should be advised to continue treatment at
home with 5-FU or imiquimod. Preventive,
twice annual, cyclic MAL-PDT sessions to assess
treatment response and monitor disease sever-
ity were also recommended. If no new lesions

emerge, 3-monthly examinations should be
increased to yearly intervals, with patient-ini-
tiated follow-ups between scheduled visits. Oral
acitretin may be considered as a chemopreven-
tive measure [48]. Exploring preventive strate-
gies would be essential, especially considering
the importance of immunosuppression for graft
maintenance.

CONCLUSIONS

The IM-PAKT panel have identified multiple
areas of limitation in current management strat-
egies for AK that have a profound impact on
the standard of care received by ICPs. Guidance
is currently lacking on treatment options that
specifically address factors relevant to ICPs (e.g.,
posttransplant immunosuppressive regimens),
patient and physician education, and risk strati-
fication guidance for different ICP subgroups.
To tailor the PAKT clinical tool for ICPs, the
IM-PAKT panel highlighted several recommen-
dations to support better treatment outcomes
and patient satisfaction. Establishing collabora-
tive and transparent relationships with patients’
wider MDTs would help to promote optimal care
for all comorbidities and alleviate some of the
burden experienced by these patients. Addi-
tionally, ICPs with AK should be given access
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to earlier assessments and interventions than
immunocompetent individuals because of their
increased risk of progression to malignancy, and
frequent reviews of an ICP’s existing medications
should be conducted to identify opportunities
to reduce the risk of AK and SCC development.
Follow-ups and disease surveillance should be
more thorough in these high-risk patients, and
patient-initiated follow-ups between scheduled
visits should be readily available.

As part of the IM-PAKT project, the panel pre-
sented a novel triage tool designed to support
long-term and tailored approaches for treat-
ment follow-up and disease surveillance for
ICPs depending on their risk profile. The panel
also provided their expert opinion on manage-
ment suggestions for three theoretical ICP sce-
narios that dermatologists are likely to encoun-
ter in clinical practice. This allowed the panel
to explain their decision-making processes to
highlight how they believe that management
plans should be adapted for ICPs compared with
immunocompetent patients.

Overall, the gaps and limitations in AK care
identified by IM-PAKT can help to guide fur-
ther work and research in AK management for
ICPs; in particular, the development of educa-
tional materials for both patients and physi-
cians should be encouraged to highlight how
AK management must be adapted in ICPs ver-
sus immunocompetent patients. Additionally,
dermatologists should aim to promptly assess
ICP cases by individual risk factors and clinical
presentations to establish personalized manage-
ment strategies, while ensuring clear and open
communication with patients’ wider MDTs to
coordinate treatments and stay informed about
overall care plans.
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