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Abstract: Drug-mediated phototoxicity and subsequent photocarcinogenicity are concepts
or phenomena that, until recently, remained largely ignored, and the risk of their
presence and their association with skin cancer generation, was underestimated. A
number of publications in the world literature have associated the intake of hetero-
geneous classes of drugs with the development of photocarcinogenic effects, and
hence the generation of melanomas (but also keratinocytic cancers) in particular.
Other publications again find a link between the intake of heterogeneous types of
systemic medication, the contamination of the drugs with photocarcinogens (also
known as nitrosamines), and the subsequent development of cutaneous mela-
nomas. In this context, we present the first case of achromatic, pedunculated,
mushroom-like melanoma arising after intake of potentially photocarcinogen/ni-
trosamine-contaminated tamsulosin. The discussion focuses on drug mediated
nitrosogenesis/photonitroso carcinogenesis, concerning phototoxicity or the photo
decomposition of the nitroso group under UV light.
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®OTOTOKCMUHOCTTa, NpeAM3BUKaHa OT JIeKapcTBa, M nocreaBaliata poToKapLmMHO-
FEHHOCT Ca KOHLENUMM U SIB/IEHUS!, KOUTO [JOCKOPO OcTaBaxa 10 rosisiMa cTeneH
UrHOpMPaHW, a PUCKBLT OT TSIXHOTO Ha/IMuMeE U Bpb3Kata MM C MosiBaTa Ha pak Ha
KoxaTa ce nofueHsiBalle. Peguua ny6nvkauyy B CBETOBHATA SINTepaTypa CBbp3Bar
NPMEMaHETO Ha XETEepOreHHW K/1acoBe JIekapcTBa C PasBUTMETO Ha (DOTOKaPLIMHO-
reHHU edpekTy 1 OTTaMm C NosiBaTa Ha MeflaHoMK (HO CbLLO Taka U Ha KepaTyHOLUTHU
pakoBU 3a60/1sIBaHNs) B YaCTHOCT. pyr ny6anKaLumm OTHOBO YCTAHOBSIBAT BPb3ka
Mexay NPUEMaHETO Ha XETEPOTEHHU BUAOBE CUCTEMHU SIEKAPCTBA, 3aMbPCSIBAHETO
Ha flekapcTBaTa ¢ (POTOKapLMHOreHn (M3BECTHY CbLIO KaTo HATPO3aMMHM) U MoC-
NeABALLOTO Pa3BUTME Ha KOXHM Me/TaHOMU. B TO31 KOHTEKCT NpefcTaBsMe MbpBus
cnyyail Ha axpomaTtuueH, NefyHKyMpaH, rb6onogo6eH MeslaHoM, Bb3HUKHA Creq,
nprMemMaHe Ha NoTeHUMa/IHO (DOTOKAPLIMHOTEHEH/3aMbPCEH C HATPO3aMUHK Tamcy-
No3vH. [lnckycusita ce hokycupa Bbpxy MeaumpaHaTta oT flekapcTBa HUTPO30reHe-
3a/(hOTOHUTPO30KAPLIMHOTEHE3a, CBbp3aHa C (DOTOTOKCUYHOCTTA MU (DOTOPA3TPaX-
[laHeTo Ha HUTPO30rpynara nof, Bb3AeiCTBUETO HA YITPABUOIETOBA CBET/IMHA.

HWTPO30TaMCY/1I03VH, aXpoMaTWYeH NeAyHKY/IMpaH rb6oNoA06eH MenaHoM, fiekap-
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Mushroom-like cutaneous tumors are a rare phe-
nomenon, with cutaneous melanoma being one of
the skin cancers that can present with such clinical
appearance, alongside tumors like Merkel cell carci-
noma and basal cell carcinoma [1]. Regardless of the
diagnosis, surgical excision remains the primary ap-
proach in the treatment of these conditions [2].

Achromatic pedunculated mushroom-like mela-
nomas could arise on the basis of preexisting mel-
anocytic lesions, such as medium-sized or giant nevi
[3, 4], and in these cases they also are associated
generally with a significantly poorer prognosis. How-
ever, these tumors could also arise on a completely
intact skin surface [1].

The fact that these melanomas arise on the basis
of previous and somewhat risky lesions, such as con-
genital melanocytic nevi (medium- and giant-sized),
is indicative of the fact that in all likelihood something
has been able to trigger this progression. According to
the most recent literature, drug-mediated phototoxicity/
photocarcinogenicity could be one of the factors that
until recently were seriously underestimated and over-
looked with regard to the development of skin cancer
and melanoma in particular [5].

The fact that structurally fundamentally different
classes of drugs generate phototoxicity and carcino-
genicity [5] remains indicative of one thing: the de-
tection, identification and potential elimination of this
unifying factor should become a priority for scientists
and clinicians worldwide.

We present a case of a giant, mushroom-like
achromatic polypoid melanoma on the back, devel-
oped following long-term oral intake of potentially
nitrosamine-contaminated tamsulosin. The possi-
bility of drug-induced melanoma, with tamsulosin
emerging as a potential contributing factor, is ex-
plored in this context.

C

An 81-year-old male patient presented to the der-
matology department with a tumorous lesion located
on the back. According to the patient’s wife, the lesion
had previously appeared as a nevus and had signifi-
cantly increased in size over the past six months.

The patient’s medical history included non-in-
sulin-dependent type 2 diabetes mellitus diagnosed
in 2015, benign prostatic hyperplasia since 2017,
stroke, vascular dementia since 2022, as well as hy-
percholesterolemia and hyperlipidemia. His long-term
systemic therapy consisted of glimepiride 4 mg (half a
tablet twice daily, morning and evening for 10 years),
dapagliflozin 10 mg once daily (for 8 years), tamsulo-
sin hydrochloride 0.4 mg once in the evening (since
2017), piracetam 1200 mg once daily (since 2022),
nicergoline three times a day (since 2022), donepezil
hydrochloride 5 mg twice daily (at noon, and in the
evening, since 2022), memantine hydrochloride 10
mg once in the morning (since 2022), and vinpocentin
twice daily (morning and at noon, since 2022).

Routine blood tests revealed the following abnor-
malities: elevated PDW 16.5% (11-15%), low lympho-
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cytes 14.9% (20-40%), elevated granulocytes 7.94
1079/ (2.0-7.81079/1), elevated ESR 26 mm/h (0-20
mm/h), elevated cholesterol 6.12 mmol/l (3.5-6.0
mmol/l), elevated LDL 3.7 mmol/l (1.5-3.0 mmol/l), el-
evated triglycerides 2.68 mmol/I (0.08-1.7 mmol/l), el-
evated glucose levels at 6.86 mmol/l (3.8-6.1 mmol/l),
and elevated LDH levels 404.0 U/ (140-280 U/L).

Dermatological examination revealed a 6 x 6 cm
pedunculated, erythematous-ulcerative tumor, covered
in places with crusts, located on the back. The clinical
suspicion for a mushroom-like achromatic cutaneous
melanoma (polypoid type) was aroused, with basal cell
carcinoma considered as a differential diagnosis.

Surgical excision under general endotracheal an-
esthesia was planned. Due to episodes of aggression,
preoperative consultations with a cardiologist, anesthe-
siologist, and psychiatrist were conducted. Sedation
with quetiapine 25 mg (half a tablet twice daily — morn-
ings and evenings) was prescribed starting on the day
before the surgery. The evening dose was skipped pre-
operatively and resumed on the day after the surgery.
Piracetam was discontinued.

On the day of the surgery, due to the patient’'s ag-
gression, the procedure was performed under short-

term intravenous anesthesia. The lesion was removed
with an elliptical excision with surgical safety margin
of 1 cm in all directions. The wound defect was then
closed with one Donati suture and multiple simple inter-
rupted sutures. Histopathological analysis revealed an
extensive polypoid melanocytic lesion, characterized
by superficial epidermal necrosis and compact prolifer-
ation of large melanocytes with marked pleomorphism,
large nuclei with 1-2 nucleoli, and light cytoplasm, form-
ing areas of artificial acantholysis, atypical necrosis
and necrotic fields infiltrating the entire volume of the
dermis. Immunohistochemical staining showed Sox-10
positivity in 70% of the tumor population. A high mitotic
index and ulceration were noted. Breslow thickness
was >4 mm. Resection lines were clear. The histologi-
cal picture corresponded to achromatic mushroom-like
polypoid melanoma, staged as T4b Nx Mx.

A chest radiograph was performed due to a sus-
pected dissemination of the process. No pathological
findings were noted.

Further recommendations included a wide local
re-excision with an additional 1 cm surgical safety
margin, sentinel lymph node biopsy, PET-CT scan,
and evaluation of S-100 protein levels.

=74

Fig. 1. Clinical picture: achromatic mushroom like melanoma. 1a: Pedunculated, erythematous-ulcerative tumor, measured 6
cm x 6 cm, covered in places with crusts, located on the back; 1b: Preoperative markings: pedunculated mushroom-like achro-
matic cutaneous tumor, viewed from above; 1c: Post-operative day 7

A

Fig. 2. Histology panel. 2a: Dyscohesive atypical melanocytes, intermingled with necrotic areas;
2b: Polypoid melanoma x large atypical melanocytes, forming dyscohesive nests, deeply penetrating the dermis
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Fig. 3. Histology panel. 3a: Polypoid achromatic melanoma x Sox-10 x 40;
3b: Ulcerative polypoid achromatic melanoma x 40 x H&E

D

Available scientific data worldwide link nitrosa-
mines to the phototoxicity generation [6], and hence,
thanks to the cumulative effect over time, also to the
generation of photocarcinogenicity in the context of
a single or combined (potentially contaminated) drug
intake in humans [7, 8]. In practice nitrosamines are
photocarcinogens [9]. This property also appears to
be completely independent of their pure carcinogenic
potency [6] and is due to the tendency of their nitroso
group to be unstable under the influence of sunlight
[6, 10, 11].

In support of this fact is precisely the fact that
drugs of relatively low carcinogenic potency (say, 4)
[12], such as hydrochlorothiazide [12], are associated
with cancer generation in humans [13]. The afore-
mentioned drug has been declared as carcinogenic
to humans by the International Agency for Research
on Cancer (IARC) in terms of skin cancer develop-
ment due to generation of photosensitivity/phototox-
icity and subsequent photocarcinogenicity [14].

In practice, the phototoxicity/photocarcinogenicity
in these cases could be determined by the so-called
photocarcinogenicity of nitrosamines [6, 8, 9], which
in certain of their representatives could also be sup-
ported by their pure, additional carcinogenicity or
genotoxicity [12]. Over time, the effects of phototox-
icity/solar radiation are likely to cumulate and could
contribute to photocarcinogenicity with respect to
melanomas but also to skin cancer in general [5, 15,
16]. In the presence of the intake of several drugs
that contain photocarcinogens/nitrosamines, this
phototoxicity effect could be amplified and lead more
rapidly to the generation of a malignant cell clone or
several such clones simultaneously [17, 18].

Similar pathogenetically based associations could
be applied to the drug tamsulosin, which, according
to the FDA list, belongs to the drugs potentially con-

taminated with photocarcinogens [12]. This particular
drug has also been associated with the subsequent
development of keratinocyte skin cancer based on its
potential/actual phototoxicity [19, 20].

Starting from the circumstances involving 1) the
overlap of the medication (tamsulosin) taken by our
patient with the medication (again tamsulosin), which
is officially included in the FDA list of photocarcino-
gen-contaminated drugs [12], and 2) the fact that in
practice also other analogous observations draw at-
tention to the subsequent development of skin can-
cer after taking tamsulosin [19, 20], analogously to
the example of other drugs possessing an absolutely
identical carcinogenic potency (hydrochlorothiazide
in this case) [13, 14], it should be concluded that:

1) Drug-mediated photo nitrosogenesis of skin
cancer and melanomas in particular should not be
regarded as a myth, but rather as a reality.

2) A distinction should be made between the pure
carcinogenic potency and the photocarcinogenic po-
tency of photocarcinogens or the so-called nitrosa-
mines in drugs.

3) Photocarcinogens can be considered as an im-
portant cofactor for the generation of melanomas and
their rare forms such as achromatic pedunculated
mushroom-like melanoma.
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