JDDG

Journal of the German Society of Dermatology

| BAVST IR Van N UVE | RN Zaeiih
CME Article

Submitted: 7.5.2021

Accepted: 2.6.2021

Magdalena Seidl-Philipp

Finanzielle Interessen: Ja

Erklarung zu nicht-finanziellen
Interessen: Universitatsklinikum far
Dermatologie Innsbruck, Assistenzarz-
tin; OGDV

Nina Frischhut

Finanzielle Interessen: Lilly, Janssen
Erkldrung zu nicht-finanziellen
Interessen: Universitatsklinikum Inns-
bruck, Fachérztin fur Dermatologie

Nicole Hoéllweger

Finanzielle Interessen: Ja
Erkldrung zu nicht-finanziellen
Interessen: OGDV; OGIT

Matthias Schmuth

Finanzielle Interessen: Nein

Erkldrung zu nicht-finanziellen
Interessen: Vorstand und Prasident
OGDV; Trustee Skin Science Foundation

Van Anh Nguyen

Finanzielle Interessen: Nein

Erkldrung zu nicht-finanziellen
Interessen: Universitatsklinik fir Der-
matologie, Innsbruck, Tirol, Osterreich,
Leitende Oberirztin; OGDV, DKG

Magdalena Seidl-Philipp, Nina
Frischhut, Nicole Hollweger,
Matthias Schmuth, Van Anh
Nguyen

University Hospital for Dermatology,
Venereology, and Allergology, Medical
University Innsbruck, Austria

Section Editor
Prof. Dr. Trautinger, St. P6lten

Most BCC can be treated effectively
and safely with standard surgery, orin
selected cases with topical treatment.

DOI: 10.1111/ddg.14580

Known and new facts on basal cell
carcinoma

Summary

Basal cell carcinoma (BCC) is the most common malignant tumor in light-skinned
people and amounts to about 75 % of all cases of skin cancer. Increasing incidence
rates have been reported for decades all over the world. The main risk factors inclu-
de UV radiation, male sex, light skin type, advanced age, long-term immunosup-
pression, a positive individual or family history, and certain genodermatoses. BCC
metastasizes only rarely, and its mortality is low, but it is associated with significant
morbidity. Genetic mutations especially in the hedgehog pathway play an important
role in BCC pathogenesis. Non-invasive procedures such as optical coherence tomo-
graphy or confocal laser scan microscopy are increasingly utilized for diagnostics in
addition to visual inspection and dermatoscopy, but only in exceptional cases can
histological confirmation of the diagnosis be dispensed with. Various clinical and
histological subtypes have been defined. Differentiating between BCC with high and
low risk of recurrence has a significant influence on the choice of treatment. Most
BCC can be treated effectively and safely with standard surgery, or in selected ca-
ses with topical treatment. Locally advanced and metastasized BCC must be treated
with radiation or systemic therapy. Radiation is also an option for older patients with
contraindications for surgery. The hedgehog inhibitors vismodegib and sonidegib
are currently approved for systemic therapy of BCC in Europe. Approval for the PD1
inhibitor cemiplimab as second-line therapy is expected in the near future.

Introduction and definition

Basal cell carcinoma (BCC) is the most common malignant tumor in light-skinned
people [1] and amounts to about 75 % of all cases of skin cancer [2]. Historically,
BCC has also been called “basalioma”, but use of this term is no longer recommen-
ded because it does not accurately reflect the potential aggressiveness of this tumor
caused by its infiltrating and destructive growth [3, 4].

BCC is a slow-growing, locally infiltrating and destructive epithelial tumor
with basaloid differentiation. It develops from stem cells within the hair follicle
and/or the interfollicular dermis without a preceding precancerous lesion [3-6].
Areas exposed to UV radiation are the predilection sites, especially the head and
neck, followed by the trunk and limbs [7]. Primary emergence on the mucous mem-
branes, palms, or soles is unusual but has been reported in individual cases [7, 8].

Most BCC can be treated effectively and safely with standard surgery, or in
selected cases with topical treatment [2—4].

The rates of metastasizing and mortality for BCC are very low [7, 9]. BCC can
however result in significant morbidity — on the one hand caused by its frequent
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A crude incidence rate of >200 cases
per 100,000 inhabitants in 2020 has
been prognosticated for Germany.

The average lifetime risk for BCC in
light-skinned people is estimated at
30 %.

The main risk factors for BCC inclu-
de UV exposure, male sex, light skin
type, advanced age (> 60 years), long-
term immunosuppression, a positive
family or individual history, as well

as genodermatoses (nevoid basal

cell carcinoma syndrome (NBCCS),
xeroderma pigmentosum).
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appearance in cosmetically sensitive areas, and on the other hand caused by its
locally infiltrating and destructive growth. If treated incorrectly or not at all, after
several years the BCC may reach an advance stage that necessitates an interdisci-
plinary therapeutic concept [1-4, 10]. Apart from the disease burden, BCC also
imposes significant costs on the healthcare system [1].

Epidemiology

Increasing incidence rates of BCC have been reported worldwide for decades. The
prognosis for Europe is an increasing incidence rate of 5.5 % per year [1]. This
increase is likely due to several factors such as more frequent histopathological
confirmation of the diagnosis, more frequent inclusion in cancer registries, and an
ageing population — but also increased sun exposure [11]. International compari-
sons are difficult because statistical records differ from country to country [1]. In
many countries, including Austria, data on non-melanoma skin cancer (NMSC)
are not published in the cancer statistics because of its high prevalence and low
mortality [12]. In many cases data are only based on small, regional observational
studies [1]. Exact documentation is further complicated by the fact that in patients
with more than one BCC, only the first tumor is actually registered [13]. A crude
incidence rate of >200 cases per 100,000 inhabitants in 2020 has been prognosti-
cated for Germany [14].

The highest incidence rates for BCC world-wide have been reported for Austra-
lia and New Zealand, with >1000 per 100,000 population. However, rates appear
to be leveling off in this part of the world [1]. There appears to be an association bet-
ween increasing incidence and decreasing degrees of latitude (equator = latitude 0),
at least for people with light skin [1, 11]. This was convincingly shown for the Uni-
ted States, with a marked increase of the incidence rates from North to South [1, 11]
and BCC rates of 770-1070 per 100,000 inhabitants in the Southern states [15].
The average lifetime risk for BCC in light-skinned people is estimated at 30 % [16].

According to cancer statistics from 2014, the mean age of first diagnosis in
BCC patients in Germany was 72 years, with 52 % of patients being male [9]. Mor-
tality has been shown to actually be lower than in the general population [9]. This
is attributed to the fact that suspect skin lesions in older people are more frequently
investigated in otherwise healthy individuals [9].

Metastasizing is very rare; at about 0.028 to 0.55 % [7], although this may be
under-reported since spread diagnostics are not always performed as a matter of
course [3, 4]. Locally advanced BCC (laBCC) is defined as a subgroup of tumors
where RO resection is not consistently possible due to affection of vitally or func-
tionally important structures [3, 4]. A study found that this was the case in 0.8 %
of all BCC [17].

Pathogenesis and risk factors

BCC develop from a complex interaction between environmental factors and in-
dividual phenotype and genotype [11]. The main risk factors for BCC include UV
exposure, male sex, light skin type (Fitzpatrick I and IT), advanced age (> 60 years),
long-term immunosuppression, a positive family or individual history, as well as
genodermatoses such as nevoid basal cell carcinoma syndrome (NBCCS) or xero-
derma pigmentosum [2—4].

UV radiation is the most important external risk factor, with intermittent high
exposure (sunburns) during childhood and adolescence as well as tanning beds the
most dangerous features [11]. It has also been shown that outdoor workers with
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Genetic mutations are an important
factor in the pathogenesis of BCC,
which is among the tumors with the
highest burden of mutations. A large
part of these mutations is induced by
ultraviolet rays. At the molecular level,
this is in most cases triggered by abnor-
mal activation of the hedgehog signa-
ling pathway.

The histological subtype cannot be
deducted purely from the clinical appe-
arance.

In many cases, several histological sub-
types can be detected within one BCC.

high occupational UV exposure have a significantly higher risk of BCC than people
with low or moderate occupational UV exposure [18, 19]. Based on these data, it
has been proposed that BCC be classified as an occupational disease in Germany.
Less frequent external risk factors include chronic exposure to arsenic, as well as
ionizing radiation [11]. Basal cell carcinomas may also develop in scars or chronic
ulcers [3, 4]. The significance of immunosuppression can be deducted from the fact
that BCC risk in organ transplant recipients is six times higher than in the normal
population [20]. A meta-analysis showed that about one-third of patients who had
one BCC will develop another [21].

Genetic mutations are an important factor in the pathogenesis of BCC. In fact,
BCC is among the tumors with the highest burden of mutations [22, 23]. A large
part of these mutations is induced by ultraviolet rays [22-24]. At the molecular le-
vel, this is in most cases triggered by abnormal activation of the hedgehog signaling
pathway [24], which is important for organogenesis, maintenance of stem cells,
and tissue regeneration [24].

Sporadic BCC show inactivating or activating mutations in PTCH1 (about
90 %) and SMO (about 10 %), both of which are signal transducers in the hedge-
hog pathway [23]. Some BCC are associated with the NBCCS, a rare multisystem
disease with autosomal dominant genetic transmission and an estimated prevalen-
ceof 1:56 000 [25]. This may also appear as a de novo mutation in up to 40 % of
cases. In NBCCS, there is usually a germ line mutation in PTCH1, or more rarely
in PTCH2 or SUFU [26]. The main criteria for NBCCS, apart from multiple BCC
at a young age, include mandibular cysts before age 20, palmar or plantar pitting,
calcification of the falx cerebri, development of medulloblastoma, and a positive
family history [3, 4].

Apart from the hedgehog pathway, other signaling pathways, tumor suppres-
sors and proto-oncogenes such as TP53 and the RAS proto-oncogene family may
also be involved in the pathogenesis of BCC [23, 24]. A number of other genes
(MYCN, PPP6C, STK19, LATS1, ERBB2, PIK3CA, PTPN14, RB1, FBXW7)
have recently been identified [23].

Classification

Various BCC subtypes with clinically and histologically distinct features have
been identified. Typical clinical appearances include (ulcero-)nodular, superficial,
sclerodermiform (Figure 1a—d) and pigmented subtypes [27]. The nodular subtype
is the most common [27]. The histological subtype cannot be deducted purely from
the clinical appearance [28].

There are various histological subtypes. All of them show nests of peripherally
palisaded basaloid cells with hyperchromatic nuclei and scant cytoplasm [27]
(Figure 2a, b). According to the current WHO definition, the following subtypes
have a low risk of recurrence: superficial, nodular (Figure 2a, b), pigmented, infun-
dibulocystic, fibroepithelial. The other subtypes, with a high risk of recurrence, are
defined as aggressive: sclerosing/morphoeic, infiltrating, basosquamous, sarcoma-
toid, and micronodular [2, 27]. From a therapeutic point of view, the superficial,
nodular, sclerodermiform, and infiltrating subtypes are particularly relevant [3, 4].
In many cases, several histological subtypes can be detected within one BCC [29].

On the other hand, a small portion of punch biopsies may not detect the un-
derlying aggressive subtype [28, 29].

Apart from the clinical and histological classification, the current guidelines
also divide BCCs according to their risk of recurrence, in subtypes with high or low
risk of recurrence [2—4, 30]. The decisive criteria for this classification, apart from
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Figure 1 Selection of possible phenotypes of basal cell carcinoma (BCC): Exulcera-
ted nodulocystic BCC with a morphoeic component (a), superficial BCC (b), nodu-
locystic BCC with a morphoeic component (c), nodular BCC.

histological subtype and perineural growth, are tumor location (see Table 1 for a
definition of H zone, M zone, and L zone), combined with horizontal tumor dia-
meter, tumor margins, and a positive history as to local recurrence or site of prior
radiotherapy [3, 4, 30]. One risk factor is sufficient for categorizing a BCC as ‘high
risk of recurrence’ [3, 4, 30]. The current German S2k guideline summarizes this
complex categorization in a table. Our Table 1 reproduces this table, with small
adaptations (Table 1). For the sake of completeness, we would like to add that the
most current US guidelines from 2021 (available online) no longer use the terms H

Figure 2 Histological overview showing a nodular BCC (nodulocystic variant) (a).
Magnification of Figure 2: peripherally palisaded basaloid cells with hyperchromatic
nuclei and scant cytoplasm (arrow) (b).

1024 © 2021 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2021/1907
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Table 1 BCC stratification depending on risk of recurrence; adapted from [3, 4, 27, 30].

High risk of recurrence*

Low risk of recurrence

H zone** > 6 mm
M zone** > 10 mm

Horizontal tumor diameter and location

L zone** > 20 mm

H zone** < 6 mm
M zone** <10 mm
L zone** < 20 mm

Margins poorly-defined Well-defined
Local recurrence Yes No
Histological subtype — sclerosing/morphoeic — nodular
— infiltrating — superficial
— basosquamous — pigmented
— micronodular — infundibulocystic
— sarcomatoid — fibroepithelial
site of prior radiotherapy Yes No
Perineural growth Yes No

*If one of these factors is present, the tumor is considered “high risk of recurrence”.

**H zone = Location with high risk of recurrence: center of the face (periorbital, eyelids, eyebrows, nose, angle of the jaw,

temples, ears, pre- and postauricular), genital region, hands, feet.
M zone = Location with moderate risk of recurrence: Cheeks, forehead, chin, lower lip, capillitium, neck, pretibial.
L zone = Location with low risk of recurrence: torso, limbs.

Suspected clinical diagnosis of BCC can
be achieved through visual inspection if

characteristic features are present. The

diagnosis must be confirmed histologi-

cally via (excision) biopsy.

zone, M zone, and L zone. Only the trunk and limbs are still classified as low-risk
if the BCC is smaller than 2 cm [31].

Stratification according to risk of recurrence is essential for deciding on the
optimum treatment. A therapeutic algorithm is offered in the current German S2k
guideline and can be found in our Figure 3, with minor adaptations (Figure 3).

Moreover, the European Association of Dermato-Oncology (EADO) has pro-
posed a categorization into easy to treat (> 95 % of all BCC) and difficult to treat
[2]. Difficult to treat comprises all laBCC, as well as other BCC that encounter dif-
ficulties during treatment due to one or more of the following features: functional
or esthetic impairment after surgery because of the size or location of the tumor,
poorly-defined tumor margins, previous multiple recurrences, previous irradiation,
lack of consent, or comorbidities [2]. At the time of writing of this article, the new
classification had not yet been published [2].

TNM classification is not commonly used for BCC due to its locally destructi-
ve growth and lack of metastasizing [3, 4].

Diagnostics

Suspected clinical diagnosis of BCC can be achieved through visual inspection if
characteristic features are present (Figure 1a—d) [2—4]. The diagnosis must be con-
firmed histologically via (excision) biopsy [2-4, 32].

Exceptions where histological confirmation may conceivably be waived inclu-
de superficial and small nodular BCC (< 1 ¢m in diameter) in low-risk locations
(L zone) that have been conclusively identified by clinical or non-invasive means,
especially if topical treatment is planned [2].

Apart from information on tumor thickness and tumor margins, the histo-
logical report should also state the histological subtype since this is essential for
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basal cell carcinoma according to [3], with small adaptation (yellow)

Treatment algorithm for

High risk of recurrence

Low risk of recurrence

v

v

¥

Tumor thickness < 2 mm!

Tumor thickness > 2 mm?

Surgery maybe not possible resp. not helpful
(“locally advanced’ BCC?) or
Surgery not desired or
Metastasized BCC

Surgery possible and
helpful

v
l f—‘ Tumor board conference
v
Margin-controlled Margin-controlled Margin-controlled Interdisciplinary treatment plan:
excision excision excision Radiation
or or or or

or
PDT

5FU,

Excision with a 3-5 mm
margin of safety

Imiquimod

Locally destructive
procedures

Excision with a 3-5 mm
margin of safety

If surgery is not
performed: radiation

Hedgehog inhibitor
(neoadjuvant application if
appropriate)

Excision with a 25 mm
margin of safety

or
PD1 inhibitor (cemiplimab)
If surgery is not or

performed: radiation
Clinical trial

Bold print: strong recommendation, normal print: Weak or open recommendation

Lin cases of insufficient evidence, the 2 mm limit should be considered a suggestion only
2 for a definition of ‘locally advanced BCC’, please refer to the text

3 if available, margin-controlled excision is considered the treatment of first choice

Figure 3 BCC treatment algorithm according to the German S2k guidelines, with minor adaptation.

Dermatoscopy is especially helpful in
differentiating BCC from melanoma,
cutaneous squamous cell carcinoma, or

benign skin tumors.

the subsequent therapeutic management [3, 4]. As mentioned before, aggressive
subtypes cannot always be detected via punch biopsy [28, 29].

Non-invasive diagnostic procedures can support the clinical examination of
BCC [3, 4]. These include dermatoscopy, optic coherence tomography (OCT), and
confocal laser scan microscopy (CLSM) [3, 4]. OCT and CLSM however require
special equipment and expertise.

Dermatoscopy is especially helpful in differentiating BCC from melanoma,
cutaneous squamous cell carcinoma, or benign skin tumors [2-4, 33, 34].

A recent meta-analysis found that dermatoscopy achieved a pooled sensitivity
of 91 % and specificity of 95 % in diagnosing BCC [35]. Both sensitivity and speci-
ficity were higher in pigmented as compared with non-pigmented BCC [35]. It has
also been shown that dermatoscopy is helpful in differentiating superficial BCC
from other histological subtypes, which may influence treatment decisions [36].

OCT is a non-invasive optical diagnostic procedure. It can visualize the
microscopic structures of the skin up to a depth of one millimeter in vivo, wit-
hin just a few seconds. The lateral resolution is less than 7.5 pm [37]. A recent
meta-analysis of BCC diagnostics showed that conventional OCT has a higher
sensitivity and specificity as compared with visual inspection plus dermatoscopy,
so it may be helpful in case of clinically challenging lesions [38]. Tumor thickness
can be measured up to a depth of one millimeter [39]. OCT is also able to diagnose
histological subtypes with moderate accuracy [40], and improves the preoperative
examination of the lateral tumor margins when used in addition to clinical inspec-
tion and dermatoscopy [39, 41].
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Provided that surgery is a viable option,
complete surgical removal of the BCC
with all histologically abnormal cells
and all subclinical extensions, and with
aresult that is functionally and estheti-
cally satisfactory, is the treatment of
first choice.

CLSM is a non-invasive optical diagnostic procedure that can visualize the
cellular structures of the skin down to the papillary dermis in vivo, within a few
minutes. Due to its high resolution, the procedure is also called “optical biopsy”.
Low penetration (250 um at most) is its limiting factor [42]. A recent meta-ana-
lysis, albeit with limited data, suggests that CLSM may help to avoid diagnostic
biopsies when used for lesions that have been clinically determined with a high
degree of probability to be BCC [43].

Both OCT and CLSM can be used to detect residual tumor tissue after biop-
sies as well as recurrent tumors [44—46] and to evaluate the response after non-in-
vasive treatments [47-49].

Further developments that may play a role in the future are ex-vivo CLSM for
investigating tumor margins after microscopically controlled surgery as a faster
alternative to histological examination of frozen or paraffin-embedded slices [50,
51], and the combined use of OCT and CLSM [52, 53].

In cases of laBCC, or suspected metastasizing and perineural growth, further
diagnostic procedures such as tomographic techniques (computer aided tomogra-
phy, magnetic resonance tomography) are recommended [3, 4]. In addition, a clini-
cal examination of the entire integument should be performed upon diagnosis of a
BCC due to the increased risk of further epithelial skin tumors [3, 4].

Treatment

As mentioned above, an algorithm for the treatment of BCC has been published in
the current German S2k guideline [3, 4]. This is mainly based on the categorizati-
on of high or low risk of recurrence. In cases with a low risk of recurrence, tumor
thickness is another criterion for differentiation, while in cases with a high risk of
recurrence, operability is a decisive factor (Figure 3) [3, 4].

Surgical treatment

Provided that surgery is a viable option, complete surgical removal of the BCC with
all histologically abnormal cells and all subclinical extensions, and with a result that
is functionally and esthetically satisfactory, is the treatment of first choice [3, 4].

A recent meta-analysis on interventions in BCC confirmed that surgical re-
moval is associated with the lowest rates of recurrence [54]. Recurrence rates of
2-8 % after five years are stated in the literature [2].

There are basically two different procedures used for surgery: conventional
excision with risk-adapted margin of safety and random histological examination
of the resection margins (conventional histology), and microscopically controlled
surgery (MCS) with step-wise, tissue-sparing operation techniques and systematic
examination of the resection margins [3, 4, 55]. The term “MCS” comprises vari-
ous techniques such as Mohs surgery, Munich method, or 3D histology such as the
Tubinger Torte technique [55].

MCS methods are recommended particularly for high-risk BCC, recurrent
BCC, and BCC in critical anatomical locations where tissue-sparing surgery is im-
portant [2—-4, 55]. A prospective, randomized and controlled study comparing the
frequency of recurrence after conventional excision versus MCS in primary facial
high-risk BCC and recurrent facial BCC concluded after a ten-year observation pe-
riod that MCS was superior to conventional excision both in primary BCC (4.4 %
vs. 12.2 % recurrences) and in recurrent BCC (3.9 % vs. 13.5 % recurrences).
However, statistical significance was found only for recurrent BCC [56]. It has also
been shown that tissue-sparing surgery in MCS leads to better cosmetic results in
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Basal cell carcinomas with a low risk

of recurrence and a tumor depth of

<2 mm may alternatively be treated
with topical procedures. However, in
comparison to surgery this recommen-
dation is understated.

Figure 4 Clinical presentations of locally advanced BCC (a, b).

many cases [57]. However, MCS is only available in specialized centers; it is more
expensive and requires more staff [$7-59].

Conventional excision and histology is widely employed [54]. Since excision
margins are investigated only randomly [3, 4], RO resection may in some cases be
erroneously assumed [60]. Recommendations on safety margins depend on the risk
of recurrence and show some variation in different guidelines [2—4]. The current
German S2k guideline recommends a safety margin of 3-5 mm for BCC with a
low risk of recurrence, and > § mm for BCC with a high risk of recurrence [3, 4]. In
cases of small, solid BCC, a safety margin of 2—-3 mm may possibly be justified [61].
The risk of recurrence for solid BCC < 2 cm, removed with conventional excision
and a safety margin of 3 mm, is less than 3 % [58].

According to the literature, incomplete excision (R1 resection) occurs in 4.7—
24 % of cases [2]. This is influenced by surgical experience, tumor location, histo-
logical subtype, and excision of multiple lesions in one session [2]. Re-excision is
recommended as the treatment of first choice [2-4]. Especially in BCC with a high
risk of recurrence, MCS is recommended for this repeat procedure [2-4]. In BCC
with a low risk of recurrence, non-surgical procedures may also be considered after
R1 resection, albeit with tight clinical monitoring [3, 4]. Locally advanced basal
cell carcinomas (laBCC) where RO resection does not appear feasible (Figure 4)
should be presented to an interdisciplinary tumor board to assess operability [3, 4].

Topical treatment

According to the current German S2k guideline, BCC with a low risk of recurrence
and a tumor depth of <2 mm may alternatively be treated with topical procedu-
res. However, in comparison to surgery this recommendation is understated [3, 4]
(Figure 3).

Topical treatments mainly include topical medications (imiquimod, 5-Fluorura-
cil [5-FU]), photodynamic therapy (PDT), cryosurgery, and laser treatment [3, 4].

Topical medications

Imiquimod is an immune response modifier and has been approved for treating
superficial BCC of < 2 cm diameter in immunocompetent adults [62]. In this indi-
cation, a 5 % cream is applied once a day on five days per week for a total of six
weeks [63]. Imiquimod may be a useful alternative to surgery in superficial BCC,
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especially in low-risk locations [3, 4]. The main side effect is local inflammation,
and in more uncommon also flu-like symptoms [62, 63]. In a randomized cont-
rolled study that compared the efficacy of imiquimod to surgery in low-risk BCC
(superficial and nodular), imiquimod was markedly inferior to surgery after three
and five years of follow-up, with recurrence-free rates of 84 % and 83 % (surgery
99 % and 98 %) [64].

The database for treating nodular BCC is limited, and imiquimod is not appro-
ved for this indication in Europe [2]. In the abovementioned study, imiquimod
achieved recurrence-free rates of 82 % and 81 % after three and five years when
used for nodular BCC [64]. The European guideline states that imiquimod may
possibly be effective for primary nodular low-risk BCC [2].

Topical use of the antimetabolite 5-FU, also called “topical chemotherapy”,
has been approved for superficial BCC if surgery and radiation have remained
ineffective or were not feasible. In this indication, a § % cream is applied twice a
day for a period of four weeks. Local inflammation has been reported as a common
side effect [65]. A randomized controlled study compared the efficacy of topical
5-FU with imiquimod and MAL-PDT (one cycle with two treatments) in super-
ficial BCC. After three and five years of follow-up, 5-FU was less effective than
imiquimod but non-inferior to PDT [66].

Topical hedgehog inhibitors (HHI) are also being studied for treating BCC. In
a Phase I study, topical use of the HHI patidegib prevented or attenuated the onset
of BCC in patients with BCC syndrome. Class-specific and treatment-limiting side
effects such as hair loss, loss of taste, and muscle cramps were not reported [67].
A Phase III study has recently been completed but the results have not yet been
published (NCT03703310) [68].

Photodynamic therapy (PDT)

Conventional PDT - both with topical application of 5-aminolevulinic acid nano-
emulsion (ALA-PDT with Ameluz®) and with methylaminolevulinate cream
(MAL-PDT with Metvix®), and subsequent irradiation with red light — is approved
in Europe for treating superficial and thin nodular (<2 mm) BCC. Like imiquimod
and 5-FU, it should preferably be utilized only if surgery is contraindicated [2—-4,
69]. PDT is also an option for patients with NBCCS [69]. Basal cell carcinomas
located in the facial H zone, as well as rare or aggressive histological subtypes and
pigmented BCC, should, however, not be treated with PDT [69].

In the indication of BCC one PDT cycle includes two illuminations which
are scheduled one week apart. Response is evaluated after three months, and in
cases of partial healing a second cycle is usually performed [70]. This is a very safe
treatment which is generally well tolerated. The irradiation itself is often painful.
Erythema and crusts will develop after the treatment session, and the erythema
may persist for several weeks.

The efficacy of MAL-PDT in low-risk BCC has been evaluated in a large num-
ber of studies, with healing rates of 82-97 % for superficial BCC and 33-91 % for
nodular BCC [71-76]. Long-term studies found a recurrence rate of 22 % after five
years for superficial BCC and an estimated continued response of 76 % for nodular
BCC [75, 76]. It should be stressed again that PDT is only recommended for thin
nodular BCC < 2 mm [2-4]. This was not respected in all available studies [3, 4].
In addition, it is very important to remove any crusts from nodular BCC before
PDT [3, 4, 69].

A Phase III study compared the efficacy of ALA-PDT with 5-aminolevulinic
acid nano-emulsion (Ameluz®) with that of MAL-PDT (with Metvix®) in patients
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Cases of patients with high recurrence
risk in whom surgery does not appear
feasible or possible in a safe manner, or
patients who refuse surgery, or patients
with mBCC, should be discussed in an
interdisciplinary tumor board so opera-
bility can be evaluated or the indication
for radiation therapy or systemic treat-
ment determined.

with low-risk BCC [77]. Ameluz® was non-inferior to Metvix® with a total healing
rate of 93 % versus 92 % [77]. Recurrence rates after twelve months were compa-
rable in both groups with < 10 % [77]. Based on this study, the approval of Ame-
luz® was expanded in 2017 to include low-risk BCC [78].

Various other studies used ALA in other formulations [2]. Since non-standar-
dized formulations were administered in many cases, direct comparisons are not
possible [69].

A recently performed meta-analysis confirmed the efficacy of PDT in low-risk
BCC, however surgical excision is more effective in sustained clearance and redu-
cing recurrence [70]. When PDT is limited to one treatment cycle with two illumi-
nations, also imiquimod is more effective [66, 69, 70]. However, PDT is associated
with better cosmetic results and fewer severe side effects [70]. Studies investigating
combination therapies with laser and subsequent PDT, or PDT plus imiquimod,
showed a tendency towards better responses, or respectively lower recurrence ra-
tes, in the combination groups. However, most of the studies were small and the
results were not statistically significant, so there is a need for more data [70, 79].

Daylight PDT does not play a role in the treatment of BCC since data and effi-
cacy are limited and it is not approved for this indication [2, 69, 70].

Locally destructive procedures

Cryosurgery may be performed as a treatment of second choice in small superficial
BCC, if there are contraindications against surgery or other topical procedures
[3, 4]. The guidelines state explicitly that this only applies to extrafacial lesions (on
the trunk or limbs) [2—4].

The database on local destruction of BCC with ablative (CO,, Er:YAG) and
non-ablative lasers (pulsed dye lasers, Nd: YAG,) is limited [2, 80, 81]. The data on
efficacy and cosmetic results are quite promising especially for the 1064 nm Nd:
YAG laser in low-risk BCC [80, 81].

The combined use of ablative fractionated lasers plus MAL-PDT, 5-FU, or
imiquimod (ablative fractional laser [AFL]-assisted drug delivery) in low-risk BCC
has also been investigated. Early results are promising for 5-FU but the database is
still quite limited [82].

Curettage and electrodissection may also be performed as a treatment of se-
cond choice in small low-risk BCC on the trunk and limbs. However, there is no
international consensus on the best procedure [2].

Cases of patients with high recurrence risk in whom surgery does not appear
feasible or possible in a safe manner, or patients who refuse surgery, or patients
with metastasized BCC (mBCC), should be discussed in an interdisciplinary tumor
board so operability can be evaluated or the indication for radiation therapy or
systemic treatment determined [3, 4] (Figure 3).

Radiation therapy

Indications for radiation therapy include 1aBCC where RO resection is impossible
due to affection of vital or functionally important structures, as well as tumors
where resection would result in mutilation due to their size and location [2—-4].
Radiation is also indicated if the patient's age and comorbidities argue against sur-
gery, or if the patient refuses surgery [2—4]. Incomplete resection (R1, R2) where
re-excision may be difficult, or perineural growth may also constitute an indication
for radiation therapy to improve local tumor control [3, 4]. Prospective, randomi-
zed data on this topic are lacking, however [2—4, 83]. Different irradiation modes
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(usually electrons, photons, orthovolt therapy) and irradiation doses (usually total
doses of 45-70 Gray), administered in a fractionated or hypofractionated regimen,
may be chosen depending on the size, thickness, and location of the tumor and also
depending on tumor status (primary tumor, R1 resection or R2 resection) [83]. Re-
currence rates after radiation therapy are comparable to those after conventional
excision or Mohs surgery [84].

Radiation therapy is generally well tolerated. Acute radiodermatitis may de-
velop in the short term but will usually resolve within a few weeks [83]. However,
due to possible long-term trophic skin damage and the small risk of secondary ma-
lignoma, radiation therapy should only be performed in the elderly [2-4, 83]. The
presence of disorders with increased radiation sensitivity, such as NBCCS, xero-
derma pigmentosum, speak against implementation of radiation therapy [3, 4].

Epidermal radioisotope therapy with rhenium-188 (Rhenium-SCT® [Skin
Cancer Therapy]) is a new concept. This is a type of brachytherapy for treating
NMSC up to a thickness of 3 mm. Rhenium-188 — a high-energy radioisotope
emitting beta rays — is bound in a liquid acrylic matrix and applied to the lesion.
The target dose of 50 Gray is reached after 45-180 minutes [85, 86]. A retrospec-
tive study with 55 lesions (32 of which were BCC) showed complete response after
only one session in all cases. There were no recurrences three and twelve months
later [86]. The treatment is administered by nuclear medicine specialists and has
been reported to be safe, effective, fast, and painless [86].

Systemic treatment

In Europe, hedgehog inhibitors (HHI) are currently the only drug class appro-
ved for systemic therapy of BCC [87]. The PD1 inhibitor cemiplimab was recently
approved in the US as a second-line treatment for patients with advanced BCC pre-
viously treated with a HHI or for whom a HHI is not appropriate. An accordant
decision by the European Medicines Agency is expected for mid-2021 [88].

Before the era of targeted molecular therapies and checkpoint inhibitors, pla-
tinum-based chemotherapy was the method of choice for systemic treatment of
metastasized BCC. However the data are based on case reports without long-term
responses [89].

Hedgehog inhibitors

Both vismodegib and sonidegib are specific inhibitors of the oncogenic protein
SMO, a signal transducer within the hedgehog pathway [87].

Vismodegib was the first available HHI and is approved for systemic treatment
of mBCC and also 1aBCC if surgery or radiation therapy are not feasible. HHI
are also indicated for patients with NBCCS and multiple BCC [2]. The appro-
ved dose is 150 mg once a day [90]. Approval was based on the ERIVANCE stu-
dy which showed remission rates of 49 % for mBCC and 60 % for [aBCC after
39 months of follow-up, with a median duration of response of 15 months (mBCC)
and 26 months (1aBCC) [91, 92]. The results of the ERIVANCE study have been
confirmed in another international multicenter study (STEVIE), with response ra-
tes of 69 % for [aBCC and 37 % for mBCC, with an average duration of response
of 23, and 14 months, respectively [92, 93].

The second HHI, sonidegib, is approved for the treatment of 1laBCC if sur-
gery or radiation therapy is not feasible. The approved dose is 200 mg once a day
[94]. The drug has been available in Germany since 2017 and in Austria since
2020. Approval is based on the BOLT study. Its final analysis after 42 months of
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There are no direct comparisons bet-
ween the two HHIs, and the pivotal
studies had different designs. However,
the efficacy of sonidegib and vismode-
gib for laBCC is considered similar, and
the side effect profile comparable.

Cemiplimab constitutes a viable thera-
peutic option in the second or third-line
treatment of laBCC.

follow-up showed a response rate of 56 % for laBCC and 8 % for mBCC, with an
average duration of response of 26, respectively 24, months [92, 95].

There are no direct comparisons between the two HHIs, and the pivotal stu-
dies had different designs [87, 92]. However, the efficacy of sonidegib and vismo-
degib for [aBCC is considered similar, and the side effect profile comparable [87].

Typical side effects such as muscle cramps, increase of CK (creatine kinase),
taste disorders, weight loss, and hair loss have been reported for a majority of pa-
tients, but are usually mild (grade I and II) [87]. However, about 30 % of patients
discontinued treatment due to side effects [2, 93, 95]. Recommendations for ma-
naging side effects include short-term ‘drug holidays’ lasting 2—4 weeks, as well as
dose reductions (for example an every-other-day intake) [90, 94, 96-98]. A study
in patients with multiple BCC, including those with NBCCS, showed that inter-
mittent application of vismodegib (alternating between 12 weeks of treatment and
8 weeks of treatment-free intervals) was associated with less severe treatment-in-
duced side effects as compared with continuous treatment, but that efficacy was
sustained (MIKIE) [99]. Continuous treatment over a period of 36 months was
only tolerated by 17 % of patients with NBCCS [100].

Case reports on patients with laBCC and mBCC who initially responded to
HHI but subsequently developed secondary resistance, showed that combination
therapy with vismodegib or sonidegib and pulsed itraconazol, a triazole antifungal
drug with proven efficacy as a HHI [101], resulted in acceptable efficacy and safety
[102, 103].

Neoadjuvant administration of vismodegib and sonidegib for 1aBCC is cur-
rently being studied in several Phase II trials (NCT03035188, NCT02667574,
NCT03534947) [68]. The goal is to shrink the tumor before surgery to allow smal-
ler resections with better functional/esthetic results. The preliminary results of the
VISMONEO study show that 80 % of those cases that were inoperable before the
study, or cases where excision would have resulted in severe functional or esthetic
impairment, became operable after neoadjuvant treatment. 49 % of those patients
achieved a histologically confirmed complete response [104].

Immune checkpoint inhibitors

In patients who display primary or secondary resistance to HHI, or cannot tolerate
this type of drugs, immune checkpoint inhibitors have increasingly been admi-
nistered in the last few years. This class of drugs is particularly suited for tumors
with a high burden of mutation [105]. First data on the efficacy of cemiplimab,
nivolumab, and pembrolizumab have been published in case reports and case series
since 2016 [106].

The PD1 antibody cemiplimab (350 mg intravenously every three weeks) is
currently being investigated in a Phase II study in patients with laBCC or mBCC
who had previously shown disease progression on HHI, or merely achieved
stable disease after nine months of treatment, or did not tolerate HHI therapy
(NCT03132636). Preliminary data on laBCC show a response rate of 31 %; cont-
inued response after twelve months is estimated at 85 % [107]. The safety profile
was comparable to other PD1 antibodies, and PD-L1 expression did not influence
treatment efficacy [107]. Cemiplimab therefore constitutes a viable therapeutic op-
tion in the second or third-line treatment of laBCC [107].

Based on these data, in February 2021 the US health authority FDA approved
cemiplimab for 1aBCC patients after previous HHI treatment, or for whom HHI
are not appropriate [108]. The FDA also approved cemiplimab as a second-line
treatment for mBCC. In an interim analysis, cemiplimab showed a response rate of
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Due to the likelihood of local recurren-
ce and the increased risk of secondary
BCC, or cutaneous squamous cell
carcinoma, or melanoma, it is recom-
mended that patients after treatment
of BCC should receive regular follow-up
examinations.

Table 2 Recommended follow-up schedule according to the German S2k
guidelines [3, 4].

Isolated, surgically treated BCC with Multiple BCC, high risk of recurrence,

low risk of recurrence 1aBCC, mBCC, syndrome
{ \:
Follow-up after 6 months (check for Follow-up every 3 months. If neither re-
local recurrence), once-yearly follow-up currence nor a new BCC have appeared
thereafter after two years, switch to once-yearly
follow-up

21 % in this indication [88, 108]. As stated above, a decision by EMA is expected
within this year [88].

There are also positive data from a small ‘proof of concept’ study with pem-
brolizumab [109]. The study showed that a combination of pembrolizumab and
vismodegib was not superior to pembrolizumab monotherapy [109].

More study results are to be expected. A Phase IT study with nivolumab mo-
notherapy or a combination of nivolumab and ipilimumab is currently being con-
ducted in patients with non-resectable ]aBCC or mBCC who have already been
treated with other systemic drugs (NCT03521830). Another recently initiated
Phase II study is investigating cemiplimab in combination with pulsed sonidegib
(NCT04679480) [68]. There have been recent case reports on nivolumab or pem-
brolizumab as a first-line treatment in 1aBCC, with complete or partial responses,
respectively [110]. However, due to possible severe immune-mediated side effects,
further studies are required to ascertain if the use of PD1 inhibitors as first-line
options for systemic treatment in advanced BCC can be justified [110]. A Phase I
study with neoadjuvant pembrolizumab for locoregionally advanced but resectable
BCC is currently being conducted (NCT04323202) [68].

Follow-up and prevention

Due to the likelihood of local recurrence and the increased risk of secondary BCC,
or cutaneous squamous cell carcinoma, or melanoma, it is recommended that pati-
ents after treatment of BCC should receive regular follow-up examinations [2—4].

The current German S2k guideline recommends a standardized and risk-stra-
tified follow-up procedure (Table 2).

In the prevention of skin cancer, primary prevention is differentiated from
secondary prevention. Primary prevention basically consists of avoiding excessive
UV exposure, while secondary prevention is aimed at early detection of skin cancer
lesions and prevention of progressive disease. Skin cancer screenings and regular
self-inspection of the skin are important tools for secondary prevention [111]. The-
re is also a recommendation that patients who previously had BCC should take
nicotinamide supplements for secondary prevention [3, 4]. Due to the overall com-
plexity of the issue, reference is made here to the German S3 guideline ‘Prevention
of skin cancer’ [111].

Conflict of interest

M. Seidl-Philipp: Conference subsidies from MSD and Sanofi. N. Frischhut: Con-
ference subsidies froa MSD und Lilly. N. Hollweger: Conference subsidies from
BMS and MSD. M. Schmuth: no conflict of interest. V. A. Nguyen: Remunerations,
consultation fees, or conference subsidies from BMS, MSD, Roche, Sanofi.

© 2021 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2021/1907

1033



CME Article

Correspondence to

Dr. med. Magdalena Seidl-Philipp
University Hospital for Dermatolo-
gy, Venereology, and Allergology

Innsbruck

Anichstrasse 35
6020 Innsbruck, Austria

E-Mail: magdalena.philipp@
i-med.ac.at

References

1

10

m

12

13

14

15

16

17

18

19

20

21

22

23

Lomas A, Leonardi-Bee ], Bath-Hextall F. A systematic review of worldwide incidence
of nonmelanoma skin cancer. Br ] Dermatol 2012; 166(5): 1069—80.

Peris K, Fargnoli MC, Garbe C et al. Diagnosis and treatment of basal cell carcinoma:
European consensus-based interdisciplinary guidelines. Eur | Cancer 2019; 118: 10-34.
Lang BM, Balermpas P, Bauer A et al. S2k guidelines for cutaneous basal cell carcino-
ma — part 1: epidemiology, genetics and diagnosis. ] Dtsch Dermatol Ges 2019; 17(1):
94—103.

Lang BM, Balermpas P, Bauer A et al. S2k guidelines for cutaneous basal cell carcino-
ma — part 2: treatment, prevention and follow-up. ] Dtsch Dermatol Ges 2019; 17(2):
214-30.

Peterson SC, Eberl M, Vagnozzi AN et al. Basal cell carcinoma preferentially arises
from stem cells within hair follicle and mechanosensory niches. Cell Stem Cell 2015;
16: 400—12.

Youssef KK, Van Keymeulen A, Lapouge G et al. Identification of the cell lineage at the
origin of basal cell carcinoma. Nat Cell Biol 2010; 12: 299—305.

Rubin Al, Chen EH, Ratner D. Basal-cell carcinoma. N Engl | Med 2005; 353: 2262—9.
Salomao P, Kopke LF, MacHado-Pinto |. Palmar basal cell carcinoma: case report and
literature review. Dermatol Surg 1999; 25(11): 9o8—10.

Krebs in Deutschland fiir 2013/2014. 11. Ausgabe. Robert Koch-Institut (Hrsg) und die
Gesellschaft der epidemiologischen Krebsregister in Deutschland e.V. (Hrsg). Berlin,
2017

Migden M, Xie |, Wei ] et al. Burden and treatment patterns of advanced basal cell
carcinoma among commercially insured patients in a United States database from
2010 to 2014. ] Am Acad Dermatol 2017; 77(1): 55—62.€3.

Verkouteren JAC, Ramdas KHR, Wakkee M, Nijsten T. Epidemiology of basal cell carci-
noma: scholarly review. Br | Dermatol 2017; 177(2): 359-72.

Krebserkrankungen in Osterreich. STATISTIK AUSTRIA 2018.

Rudolph C, Schnoor M, Eisemann N, Katalinic A. Incidence trends of nonmelanoma
skin cancer in Germany from 1998 to 2010. ] Dtsch Dermatol Ges 2015; 13(8): 788—97.
Krebs in Deutschland fiir 2015/2016. 12. Ausgabe. Robert Koch-Institut (Hrsg) und die
Gesellschaft der epidemiologischen Krebsregister in Deutschland e.V. (Hrsg). Berlin,
2019

Asgari MM, Moffet HH, Ray GT, Quesenberry CP. Trends in basal cell carcinoma in-
cidence and identification of high-risk subgroups, 1998—2012. JAMA Dermatol 2015;
151(9): 976—81.

Dessinioti C, Antoniou C, Katsambas A, Stratigos AJ. Basal cell carcinoma: what's new
under the sun. Photochem Photobiol 2010; 481€91.86.

Goldenberg G, Karagiannis T, Palmer JB et al. Incidence and prevalence of basal cell
carcinoma (BCC) and locally advanced BCC (LABCC) in a large commercially insured
population in the United States: A retrospective cohort study. | Am Acad Dermatol
2016; 75(5): 957—66.€2.

Schmitt ], Haufe E, Trautmann F et al. FB 181 Study Group. Occupational UV-exposure
is a major risk factor for basal cell carcinoma: results of the population-based case-
control study FB-181. ] Occup Environ Med 2018; 60(1): 36—43.

Bauer A, Haufe E, Heinrich L et al. Neues zum berufsbedingten Hautkrebs — Basal-
zellkarzinom und solare UV-Exposition [Update on occupational skin cancer-basal cell
carcinoma and solar UV exposure]. Hautarzt 2021; 72(6): 484—92.

Krynitz B, Olsson H, Lundh Rozell B et al. Risk of basal cell carcinoma in Swedish
organ transplant recipients: a population-based study. Br ] Dermatol 2016; 174(1):
95—103.

Flohil SC, van der Leest R, Arends LR et al. Risk of subsequent cutaneous malignancy
in patients with prior keratinocyte carcinoma: a systematic review and meta-analysis.
Eur ] Cancer 2013; 49(10): 2365—75.

Jayaraman SS, Rayhan DJ, Hazany S et al. Mutational landscape of basal cell carcino-
mas by whole-exome sequencing. ] Invest Dermatol 2014; 134(1): 213—20.

Bonilla X, Parmentiern L, King B et al. Genomic analysis identifies new drivers and
progression pathways in skin basal cell carcinoma. Nat Genet 2016; 48(4): 398—406.

1034 © 2021 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2021/1907



CME Article

24

25

26

27

28

29

30

32

33

34

35

36

37

38

39

40

1

42

43

44

Pellegrini C, Maturo MG, Di Nardo L et al. Understanding the molecular genetics of
basal cell carcinoma. Int | Mol Sci 2017 22; 18(11): 2485.

Hahn H, Wicking C, Zaphiropoulous PG et al. Mutations of the human homolog of
Drosophila patched in the nevoid basal cell carcinoma syndrome. Cell 1996 14; 85(6):
841-51.

OMIM 109400 Available from: https://www.omim.org/entry/109400 [Last accessed
November 7, 2020].

Messina |, Epstein EH Jr, Kossard S et al. Basal cell carcinoma. In: Elder DE, Massi D,
Scolyer RA, Willemze R. WHO Classification of Skin tumors, 4th edition, IARC, 2018:
26—34.

Roozeboom MH, Kreukels H, Nelemans PJ et al. Subtyping basal cell carcinoma by
clinical diagnosis versus punch biopsy. Acta Derm Venereol 2015; 95(8): 996-8.
Kadouch DJ, vanHaersma de With A, Limpens | et al. Is a punch biopsy reliable in sub-
typing basal cell carcinoma? A systematic review. Br ] Dermatol 2016; 175(2): 401-3.
Bichakjian CK, Olencki T, Aasi SZ et al. Basal cell skin cancer, Version 1.2016, NCCN
Clinical Practice Guidelines in Oncology. | Natl Compr Canc Netw 2016; 14(5): 574—
97-

National Comprehensive Cancer Center. NCCN clinical practice guidelines in oncol-
ogy; Basal Cell Skin Cancer (V2.2021). Available from: www.nccn.org. [Last accessed
April 10, 2021]

Cameron MC, Lee E, Hibler BP et al. Basal cell carcinoma: Contemporary approaches
to diagnosis, treatment, and prevention. | Am Acad Dermatol 2019; 80(2): 321-39.
Lallas A, Argenziano G, loannides D. Dermoscopy for basal cell carcinoma subtype
prediction. Br | Dermatol 2016; 175(4): 674—5.

Kittler H, Marghoob AA, Argenziano G et al. Standardization of terminology in der-
moscopy/dermatoscopy: Results of the third consensus conference of the Interna-
tional Society of Dermoscopy. | Am Acad Dermatol 2016; 74(6): 1093—106.

Reiter O, Mimouni |, Gdalevich M et al. The diagnostic accuracy of dermoscopy for
basal cell carcinoma: A systematic review and meta-analysis. ] Am Acad Dermatol
2019; 80(5): 1380-8.

Ahnlide I, Zalaudek I, Nilsson F et al. Preoperative prediction of histopathological
outcome in basal cell carcinoma: flat surface and multiple small erosions predict su-
perficial basal cell carcinoma in lighter skin types. Br | Dermatol 2016; 175(4): 751—61.
Ulrich M. Optische Koharenztomographie — Eine Methode zur Diagnostik und Thera-
piekontrolle bei nicht-melanozytdren Hauttumoren unter photodynamischer Thera-
pie. Haut 2017; 04: 203—7.

Ferrante di Ruffano L, Dinnes ], Deeks |] et al. Cochrane Skin Cancer Diagnostic Test
Accuracy Group. Optical coherence tomography for diagnosing skin cancer in adults.
Cochrane Database Syst Rev 2018 4; 12(12): CD013189.

De Carvalho N, Schuh S, Kindermann N et al. Optical coherence tomography for
margin definition of basal cell carcinoma before micrographic surgery-recommen-
dations regarding the marking and scanning technique. Skin Res Technol 2018; 24(1):
145-51.

Holmes |, von Braunmiihl T, Berking C et al. Optical coherence tomography of basal
cell carcinoma: influence of location, subtype, observer variability and image quality
on diagnostic performance. Br ] Dermatol 2018; 178(5): 1102—1110.

Alawi SA, Kuck M, Wahrlich C et al. Optical coherence tomography for presurgical
margin assessment of non-melanoma skin cancer — a practical approach. Exp Derma-
tol 2013; 22(8): 547—51.

Ulrich M. Konfokale Laserscanmikroskopie [Confocal laser scanning microscopy].
Hautarzt 2015; 66(7): 504—10.

Dinnes ], Deeks JJ, Chuchu N et al. Cochrane Skin Cancer Diagnostic Test Accuracy
Group. Reflectance confocal microscopy for diagnosing keratinocyte skin cancers in
adults. Cochrane Database Syst Rev 2018 4; 12(12): CDo13191.

Hussain AA, Themstrup L, Niirnberg BM, Jemec G. Adjunct use of optical coherence
tomography increases the detection of recurrent basal cell carcinoma over clinical
and dermoscopic examination alone. Photodiagnosis Photodyn Ther 2016; 14: 178—
84.

© 2021 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2021/1907

1035



CME Article

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Navarrete-Dechent C, Cordova M, Aleissa S et al. Reflectance confocal microscopy
confirms residual basal cell carcinoma on clinically negative biopsy sites before Mohs
micrographic surgery: A prospective study. | Am Acad Dermatol 2019; 81(2): 417—26.
Feng H, Christman MP, Holmes ], Geronemus RG. Utilization of optical coherence to-
mography as a noninvasive, bedside imaging technique to identify residual nodular
basal cell carcinoma at a well-healed and clinically unidentifiable biopsy site. ] Am
Acad Dermatol 2019; 81(1): eg—e10.

Navarrete-Dechent C, Cordova M, Liopyris K et al. Reflectance confocal microscopy-
guided carbon dioxide laser ablation of low-risk basal cell carcinomas: A prospective
study. ] Am Acad Dermatol 2019; 81(4): 984-8.

Niculescu L, Bierhoff E, Hartmann D et al. Optical coherence tomography imaging of
basal cell carcinoma undergoing photodynamic therapy: A pilot study. Photodiagno-
sis Photodyn Ther 2017; 18: 133—7.

Maier T, Kulichova D, Ruzicka T, Berking C. Noninvasive monitoring of basal cell car-
cinomas treated with systemic hedgehog inhibitors: pseudocysts as a sign of tumor
regression. ] Am Acad Dermatol 2014; 71(4): 725—30.

Longo C, Pampena R, Bombonato C et al. Diagnostic accuracy of ex vivo fluorescence
confocal microscopy in Mohs surgery of basal cell carcinomas: a prospective study
on 753 margins. Br | Dermatol 2019; 180(6): 1473—80.

Peters N, Schubert M, Metzler G et al. Diagnostic accuracy of a new ex vivo confocal
laser scanning microscope compared to H&E-stained paraffin slides for micrographic
surgery of basal cell carcinoma. ] Eur Acad Dermatol Venereol 2019; 33(2): 298—304.
Aleissa S, Navarrete-Dechent C, Cordova M et al. Presurgical evaluation of basal cell
carcinoma using combined reflectance confocal microscopy-optical coherence to-
mography: A prospective study. ] Am Acad Dermatol 2020; 82(4): 962-38.

Sahu A, Yélamos O, Iftimia N et al. Evaluation of a combined reflectance confocal mi-
croscopy-optical coherence tomography device for detection and depth assessment
of basal cell carcinoma. JAMA Dermatol 2018 1; 154(10): 1175—83.

Thomson |, Hogan S, Leonardi-Bee ] et al. Interventions for basal cell carcinoma of
the skin. Cochrane Database Syst Rev 2020 17; 11: CD003412.

Léser CR, Rompel R, M&hrle M et al. S1 guideline: microscopically controlled surgery
(MCS). ] Dtsch Dermatol Ges 2015; 13(9): 942—51.

vanLoo E, Mosterd K, Krekels GA et al. Surgical excision versus Mohs' micrographic
surgery for basal cell carcinoma of the face: A randomised clinical trial with 10 year
follow-up. Eur | Cancer 2014; 50(17): 3011—20.

Wain RA, Tehrani H. Reconstructive outcomes of Mohs surgery compared with con-
ventional excision: A 13-month prospective study. ] Plast Reconstr Aesthet Surg 2015;
68(7): 946-52.

Gulleth Y, Goldberg N, Silverman RP, Gastman BR. What is the best surgical margin
for a Basal cell carcinoma: a meta-analysis of the literature. Plast Reconstr Surg 2010;
126(4): 1222-31.

Shelton ME, Adamson AS. Review and update on evidence-based surgical treatment
recommendations for nonmelanoma skin cancer. Dermatol Clin 2019; 37(4): 425-33.
Breuninger H, Konz B, Burg G. Mikroskopisch kontrollierte Chirurgie bei malignen
Hauttumoren. Dtsch Arztebl 2007; 104(7): A-427/B-376/C-364.

Ito T, Inatomi Y, Nagae K et al. Narrow-margin excision is a safe, reliable treatment for
well-defined, primary pigmented basal cell carcinoma: an analysis of 288 lesions in
Japan. ] Eur Acad Dermatol Venereol 2015; 29(9): 1828-31.

Geisse ], Caro |, Lindholm | et al. Imiquimod 5 % cream for the treatment of superfi-
cial basal cell carcinoma: results from two phase Ill, randomized, vehicle-controlled
studies. ] Am Acad Dermatol 2004; 50(5): 722-33.

Fachinformation Aldara 5 % Créme. Available from: www.ema.europa.eu/en/docu-
ments/product-information/aldara-epar-product-information_de.pdf [Last accessed
June 7, 2021].

Williams HC, Bath-Hextall F, Ozolins M et al. Surgery versus imiquimod for nodular
and superficial basal cell carcinoma (sins) study group. surgery versus 5 % imiquimod
for nodular and superficial basal cell carcinoma: 5-year results of the SINS random-
ized controlled trial. | Invest Dermatol 2017; 137(3): 614—9.

1036 © 2021 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2021/1907



CME Article

65

66

67

68
69

70

71

72

73

74

75

76

77

78

79

8o

81

82

83

84

Fachinformation Efudix. Available from: https://compendium.ch/product/21171/
mpro?idType=monographienumber [Last accessed June 7, 2021].

Jansen MHE, Mosterd K, Arits AHMM et al. Five-year results of a randomized con-
trolled trial comparing effectiveness of photodynamic therapy, topical imiquimod,
and topical 5-fluorouracil in patients with superficial basal cell carcinoma. | Invest
Dermatol 2018; 138(3): 527—33.

Epstein EH, Lear |, Saldanha G et al. Hedgehog pathway inhibition by topical pati-
degib to reduce BCC burden in patients with basal cell nevus (Gorlin) syndrome. |
Clin Oncol 2018; 36(15): e21626—e.

www.clinicaltrials.gov [Last accessed on February 26, 2021].

Morton CA, Szeimies RM, Basset-Seguin N et al. European Dermatology Forum
guidelines on topical photodynamic therapy 2019 Part 1: treatment delivery and es-
tablished indications — actinic keratoses, Bowen's disease and basal cell carcinomas. |
Eur Acad Dermatol Venereol 2019; 33(12): 2225-38.

Collier NJ, Haylett AK, Wong TH et al. Conventional and combination topical photo-
dynamic therapy for basal cell carcinoma: systematic review and meta-analysis. Br )
Dermatol 2018; 179(6): 1277—96.

Szeimies RM, Ibbotson S, Murrell DF et al. A clinical study comparing methyl ami-
nolevulinate photodynamic therapy and surgery in small superficial basal cell carci-
noma (8—20 mm), with a 12-month follow-up. ] Eur Acad Dermatol Venereol 2008;
22(11): 1302—11.

Rhodes LE, de Rie M, Enstrom Y et al. Photodynamic therapy using topical methyl
aminolevulinate vs surgery for nodular basal cell carcinoma: results of a multicenter
randomized prospective trial. Arch Dermatol 2004; 140(1): 177—23.

Foley P, Freeman M, Menter A et al. Photodynamic therapy with methyl aminolevu-
linate for primary nodular basal cell carcinoma: results of two randomized studies.
Int | Dermatol 2009; 48(11): 1236—45.

Fantini F, Greco A, Del Giovane C et al. Photodynamic therapy for basal cell carcino-
ma: clinical and pathological determinants of response. ] Eur Acad Dermatol Venereol
2011; 25(8): 896—901.

Basset-Seguin N, Ibbotson SH, Emtestam L et al. Topical methyl aminolaevulinate
photodynamic therapy versus cryotherapy for superficial basal cell carcinoma: a 5
year randomized trial. Eur ] Dermatol 2008; 18(5): 547—53.

Rhodes LE, de Rie MA, Leifsdottir R et al. Five-year follow-up of a randomized, pro-
spective trial of topical methyl aminolevulinate photodynamic therapy vs surgery for
nodular basal cell carcinoma. Arch Dermatol 2007; 143(9): 1131-6.

Morton CA, Dominicus R, Radny P et al. A randomized, multinational, noninferiority,
phase Ill trial to evaluate the safety and efficacy of BF-200 aminolaevulinic acid gel
vs. methyl aminolaevulinate cream in the treatment of nonaggressive basal cell carci-
noma with photodynamic therapy. Br ] Dermatol 2018; 179(2): 309—19.
Fachinformation Ameluz-Gel. Availabele from: https://www.ema.europa.eu/en/docu-
ments/product-information/ameluz-epar-product-information_de.pdf [Last accessed
June 7, 2021].

Ferrara F, Lacava R, Barisani A et al. Combined CO, laser and photodynamic therapy
enhances the efficacy of treatment of basal cell carcinomas. | Dtsch Dermatol Ges
2019; 17(12): 1251-6.

Sharon E, Snast |, Lapidoth M et al. Laser treatment for non-melanoma skin cancer: a
systematic review and meta-analysis. Am ] Clin Dermatol 2021; 22(1): 25-38.
Ahluwalia J, Avram MM, Ortiz AE. The evolving story of laser therapeutics for basal
cell carcinoma. Dermatol Surg 2020; 46(8): 1045—53.

Erlendsson AM, Olesen UH, Haedersdal M, Rossi AM. Ablative fractional laser-assisted
treatments for keratinocyte carcinomas and its precursors-Clinical review and future
perspectives. Adv Drug Deliv Rev 2020; 153: 185—94.

Gharzai LA, Mierzwa ML. Radiotherapy in cutaneous squamous cell and basal cell
carcinoma. Facial Plast Surg 2020; 36(2): 180-5.

Drucker AM, Adam GP, Rofeberg V et al. Treatments of primary basal cell carcinoma
of the skin: a systematic review and network meta-analysis. Ann Intern Med 2018 2;
169(7): 456—66.

© 2021 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2021/1907

1037



CME Article

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

https://www.oncobeta.com/de/rhenium-sct-information-de [Last accessed June 7,
2021].

Cipriani C, Desantis M, Dahlhoff G et al. Personalized irradiation therapy for NMSC
by rhenium-188 skin cancer therapy: a long-term retrospective study. | Dermatolog
Treat 2020: 1-7.

Dummer R, Ascierto PA, Basset-Seguin N et al. Sonidegib and vismodegib in the
treatment of patients with locally advanced basal cell carcinoma: a joint expert opin-
ion. ] Eur Acad Dermatol Venereol 2020; 34(9): 1944—56.

FDA approves Libtayo® (Cemiplimab-rwlc) as firstimmunotherapy indicated for
patients with advanced basal cell carcinoma. Available from: www.globenewswire.
com/fr/newsrelease/2021/02/09/2172711/0/en/FDA-approves-Libtayo-Cemiplimab-
rwlc-as-first-immunotherapy-indicated-for-patients-with-advanced-basal-cell-carci-
noma.html [Last accessed June 7, 2021].

McCusker M, Basset-Seguin N, Dummer R et al. Metastatic basal cell carcinoma:
prognosis dependent on anatomic site and spread of disease. Eur ] Cancer 2014;
50(4): 774-83.

Fachinformation Erivedge. Available from: www.ema.europa.eu/en/documents/
product-information/erivedge-epar-product-information_de.pdf [Last accessed June
7, 2021].

Sekulic A, Migden MR, Basset-Seguin N et al. ERIVANCE BCC Investigators. Long-term
safety and efficacy of vismodegib in patients with advanced basal cell carcinoma:
final update of the pivotal ERIVANCE BCC study. BMC Cancer 2017; 17(1): 332.
Migden M, Farberg AS, Dummer R et al. A review of hedgehog inhibitors sonidegib
and vismodegib for treatment of advanced basal cell carcinoma. ] Drugs Dermatol
2021; 20(2): 156—65.

Basset-Séguin N, Hauschild A, Kunstfeld R et al. Vismodegib in patients with ad-
vanced basal cell carcinoma: Primary analysis of STEVIE, an international, open-label
trial. Eur ] Cancer 2017; 86: 334—48.

Fachinformation Odomzo. Available from: https://ec.europa.eu/health/documents/
community-register/2015/20150814132561/anx_132561_de.pdf [Last accessed June 7,
2021].

Dummer R, Guminksi A, Gutzmer R et al. Long-term efficacy and safety of sonidegib
in patients with advanced basal cell carcinoma: 42-month analysis of the phase Il ran-
domized, double-blind BOLT study. Br | Dermatol 2020; 182(6): 1369—78.

Woltsche N, Pichler N, Wolf | et al. Managing adverse effects by dose reduction dur-
ing routine treatment of locally advanced basal cell carcinoma with the hedgehog
inhibitor vismodegib: a single centre experience. ] Eur Acad Dermatol Venereol 2019;
33(4): e144-5.

Lacouture ME, Dréno B, Ascierto PA et al. Characterization and management of
hedgehog pathway inhibitor-related adverse events in patients with advanced basal
cell carcinoma. Oncologist 2016; 21(10): 1218—29.

Villani A, Costa C, Fabbrocini G et al. Dose reduction during routine treatment of
locally advanced basal cell carcinoma with the hedgehog inhibitor sonidegib to
manage adverse effects: A retrospective case series. ] Am Acad Dermatol 2021; 84(4):
e211-2.

Dréno B, Kunstfeld R, Hauschild A et al. Two intermittent vismodegib dosing regi-
mens in patients with multiple basal-cell carcinomas (MIKIE): a randomised, regi-
men-controlled, double-blind, phase 2 trial. Lancet Oncol 2017; 18(3): 404—12.

Tang JY, Ally MS, Chanana AM et al. Inhibition of the hedgehog pathway in patients
with basal-cell nevus syndrome: final results from the multicentre, randomised,
double-blind, placebo-controlled, phase 2 trial. Lancet Oncol 2016; 17(12): 1720-31.
Kim ], Tang ]Y, Gong R et al. Itraconazole, a commonly used antifungal that inhibits
Hedgehog pathway activity and cancer growth. Cancer Cell 2010; 17(4): 388—99.
Ramelyte E, Restivo G, Imhof L et al. How to break resistance to hedgehog inhibitors
in advanced basal cell carcinoma? Br ] Dermatol 2021; 184(2): 359—61.

Yoon |, Apicelli A 3rd, Pavlopoulos TV. Intracranial regression of an advanced basal
cell carcinoma using sonidegib and itraconazole after failure with vismodegib. JAAD
Case Rep 2017 18; 4(1): 10—2.

1038 © 2021 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2021/1907



CME Article

104

105

106

107

108

109

110

111

Vismodegib in neoadjuvant treatment of locally advanced basal cell carcinoma: First
results of a multicenter, open-label, phase 2 trial (VISMONEO study). Journal of Clini-
cal Oncology 2018; 36 (15): 9509.

Goodman AM, Kato S, Bazhenova L et al. Tumor mutational burden as an indepen-
dent predictor of response to immunotherapy in diverse cancers. Mol Cancer Ther
2017; 16(11): 2598—608.

Choi FD, Kraus CN, Elsensohn AN et al. Programmed cell death 1 protein and pro-
grammed death-ligand 1 inhibitors in the treatment of nonmelanoma skin cancer: A
systematic review. | Am Acad Dermatol 2020; 82(2): 440-59.

Stratigos A, Sekulic A, Peris K et al. Primary Analysis of Phase 2 Results for Cemiplimab
in Patients (pts) with Locally Advanced Basal Cell Carcinoma (IaBCC) who Progress
on or are Intolerant to Hedgehog Inhibitors (HHIs). Available from https://jofskin.org/
index.php/skin/article/view/1156 [Last accessed June 7, 2021].

FDA approves cemiplimab-rwlc for locally advanced and metastatic basal cell carci-
noma. Available from: www.fda.gov/drugs/resources-information-approved-drugs/
fda-approves-cemiplimab-rwlc-locally-advanced-and-metastatic-basal-cell-carcino-
ma [Last accessed June 7, 2021].

Chang ALS, Tran DC, Cannon JGD et al. Pembrolizumab for advanced basal cell car-
cinoma: An investigator-initiated, proof-of-concept study. | Am Acad Dermatol 2019;
80(2): 564—6.

Ligtenberg KG, Hu JK, Damsky W et al. Neoadjuvant anti-programmed cell death 1
therapy for locally advanced basal cell carcinoma in treatment-naive patients: A case
series. JAAD Case Rep 2020; 6(7): 628—-33.

S3-Leitlinie Pravention von Hautkrebs Version 2.0 — Mérz 2021 AWMF Registernum-
mer: 032/0520L Available from: https://www.awmf.org/uploads/tx_szleitlinien/032-
0520LI_S3_Praevention-Hautkrebs_2021-03.pdf [Last accessed June 7, 2021].

© 2021 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2021/1907

1039



1040

CME Article

[CME Questions/Lernerfolgskontrolle]

1.  Welche Aussage ist richtig?

a) Der Begriff Basaliom sollte gegen-
Gber dem Begriff BZK bevorzugt ver-
wendet werden, da es sich um einen
semimalignen Tumor handelt.

b) Beicirca 50 % aller Hautkrebsfélle
handelt es sich um BZK.

c¢) Eine primdre Manifestation eines
BZK an Schleimhauten, Handflachen
oder FulRsohlen ist ungewdhnlich.

d) Basalzellkarzinome kénnen nicht
metastasieren.

e) DaBZKin der Regel unkompliziert
exzidiert werden kénnen, verursacht
deren Behandlung im Gesundheits-
system keine wesentlichen Kosten.

2.  Welche Aussage ist richtig?

a) Die hochsten Inzidenzraten von BZK
werden in Skandinavien berichtet.

b) Fir Deutschland wurde fur 2020
eine rohe Inzidenz von > 500 pro
100 000 Einwohner vorausgesagt.

c) Patienten mit BZK haben im Ver-
gleich zur Allgemeinbevdlkerung
eine erhéhte Mortalitat.

d) Inder Pathogenese des BZK spielt
insbesondere die kumulative UV-Ex-
position eine grofe Rolle.

e) Beim lokal fortgeschrittenen BZK
kann eine Ro-Resektion aufgrund
der Mitbeteiligung von vital oder
funktionell wichtigen Strukturen
nicht sicher erzielt werden.

3. Welcher Risikofaktor spielt beim

BZK keine Rolle?

a) fortgeschrittenes Alter

b) heller Hauttyp

c¢) Erndhrungsgewohnheiten

d) chronische Immunsuppression

e) Genodermatosen wie das BZK-Syn-
drom oder Xeroderma pigmentosum

4. Welche Aussage ist richtig?

a) Genetische Mutationen spielen in
der Pathogenese des BZK eine unter-
geordnete Rolle.

b) Auf molekularer Ebene liegt in den
meisten Féllen eine Downregulation
des Hedgehog-Signalwegs vor.

c¢) Gene des Hedgehog-Signalwegs,
die in der Pathogenese von BZK
involviert sind, sind PTCH1, PTCH2,
SMO und SUFU.

d) Die Hedgehog-Inhibitoren Vismode-
gib und Sonidegib sind spezifische
Inhibitoren des onkogenen Proteins
PTCH1.

e) Ein Hauptkriterium des BZK-Syn-
droms ist das Auftreten eines Kata-
rakts vor dem 30. Lebensjahr.

5.  Welche Aussage ist richtig?

a) Gemal WHO Kilassifikation 2018
werden histologisch vier verschiede-
ne Subtypen (superfiziell, nodular,
sklerodermiform und infiltrativ) un-
terschieden.

b) Ineinem BZK wird stets ein histolo-
gischer Subtyp nachgewiesen.

c) Beiallen histologischen Unterfor-
men liegen Nester von basaloiden
Zellen mit hyperchromatischem
Kern und schmalem Zytoplasma in
granulomatdser Anordnung vor.

d) In den aktuellen deutschen Leitlini-
en werden BZK nach Rezidivrisiko
stratifiziert.

e) Die TNM Klassifikation spielt beim
BZK eine wichtige Rolle.

6. Bei der Stratifizierung der BZK
nach Rezidivrisiko spielt folgender
Parameter keine Rolle:

a) Tumorlokalisation

b) Tumordurchmesser

c) Alter des Patienten

d) Vorliegen eines Lokalrezidivs

e) Histologischer Subtyp

7. Welche Aussage zur Diagnostik

von BZK ist richtig?

a) Beiallen BZK, die klinisch beziehungs-
weise mit nichtinvasiven Methoden

b)

@)

d)

e)

a)

b)

9]

d)

e)

a)

b)

eindeutig als BZK identifiziert wer-
den, ist eine histologische Sicherung
der Diagnose nicht erforderlich.

Die Dermatoskopie von nichtpig-
mentierten BZK erreicht im Vergleich
zu pigmentierten BZK eine héhere
Sensitivitat und Spezifitat.

Mittels optischer Kohdrenztomo-
graphie kann die Tumordicke bis zu
3 mm bestimmt werden.

Die konfokale Laserscanmikroskopie
wird aufgrund der sehr hohen Auf-
I16sung auch als optische Biopsie
bezeichnet.

Eine weitere Diagnostik mittels
Schnittbildgebung wird beim IfBZK
nicht empfohlen.

Welche Aussage ist falsch?

Die operative Entfernung von BZK
ist die Therapie mit der geringsten
Rezidivrate.

Die mikroskopisch kontrollierte
Chirurgie wird insbesondere bei
Hoch-Risiko-BZK, Rezidiv-BZK und
bei BZK an kritischen anatomischen
Lokalisationen empfohlen.

Im Falle einer konventionellen Exzision
wird bei Hoch-Risiko-BZK ein Sicher-
heitsabstand von = 5 mm empfohlen.
Im Falle einer R1-Resektion muss
unabhdngig vom Rezidivrisiko eine
Nachresektion durchgefiihrt werden.
BZK, bei denen eine Ro nicht sicher
erzielt werden kann (IfBZK), sollen
in einem interdisziplindren Tumor-
board vorgestellt werden, um die
Operabilitat zu priifen.

Welche Aussage ist richtig?

Bei Niedrig-Risiko-BZK besteht in
der Leitlinie eine gleichwertige Emp-
fehlung fir operative und topische
Verfahren.

Imiquimod kommt insbesondere

bei groBen superfiziellen BZK
(Durchmesser bis 5 cm) in
Niedrig-Risiko-Lokalisationen als
Alternative zur Operation in Frage.
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Die konventionelle photodyna-
mische Therapie (PDT) ist fur die
Behandlung von superfiziellen und
dinnen (Tumordicke < 2 mm) nodu-
laren BZK zugelassen.

Bei multiplen superfiziellen BZK
wird der Einsatz von Tageslicht-PDT
aufgrund der geringeren Schmerzen
im Vergleich zur konventionellen
PDT empfohlen.

Die Kryotherapie ist insbesondere
bei diinnen noduldren BZK (Tumor-
dicke < 2 mm) im Kopf-Hals-Bereich
eine effektive und schnelle Behand-
lungsmethode.

Welche Aussage ist richtig?

Die Effektivitat von Vismodegib

und Sonidegib beim IfBZK sowie
deren Nebenwirkungsprofil wird als
dhnlich erachtet.

b)

9

d)

€)

Typische Nebenwirkungen der
Hedgehog-Inhibitoren (HHI) wie
akneiformes Exanthem und Fieber
treten bei einem GroRteil der
Patienten auf.

Bei Auftreten von Nebenwirkungen
unter HHI-Therapie kénnen intermit-
tierende Therapiepausen aufgrund
des moglichen Wirkungsverlustes
nicht empfohlen werden.

Der PD1-Antikdrper Cemiplimab ist
den HHI in der Wirkung klar tiberle-
gen und wird in den USA als Erstlini-
entherapie eingesetzt.

Patienten, bei denen ein BZK mit
einem hohen Rezidivrisiko behan-
delt wurde, sollen in den ersten
beiden Jahren nach Therapie alle
sechs Monate nachkontrolliert wer-
den.Lésungen:

Liebe Leserinnen und Leser, der Einsen-
deschluss an die DDA fiir diese Ausgabe

ist der 30. September 2021.

Die richtige Lésung zum Thema ,,Primér
kutane T-Zell-Lymphome im Kindes- und

Jugendalter” in Heft 4 (April 2021) ist:
(1a, 2¢, 3d, 4d, 5e, 64, 7¢, 8a, 9b, 10d).

Bitte verwenden Sie fir Ihre Einsen-
dung das aktuelle Formblatt auf der
folgenden Seite oder aber geben Sie

lhre Losung online unter http://jddg.

akademie-dda.de ein.
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