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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The problem of contamination of the most commonly
used medicines with nitrosamines is worsening worldwide.
According to recent literature data, this "contamination” is the
cause not only of skin cancer (keratinocytic/melanoma) but also
of gastrointestinal neoplasms, brain tumours, neuroblastoma,
rectal carcinoma, acute lymphoblastic leukaemia, and many
others. It is these clinical manifestations that are associated with/
or already directly linked to the nitrosamine content of drugs
and food products used by patients in previous periods. And
it is this permissive availability/contamination that could prove
to be the most likely, powerful inducer of acquired mutations
underlying the worldwide cancer pandemic.

Of further concern is the evidence of contamination of newer
classes of medications by nitrosamines- namely: beta blockers,
calcium antagonists and selective serotonin reuptake inhibitors
(SSRIs). In practice, mankind faces the problem of certainly
over 1 billion patients taking nitrosamine-contaminated drugs:
280 million patients with depression (antidepressants), over 1
billion patients with arterial hypertension (antihypertensive
drugs), over half a billion patients with type 2 diabetes
mellitus (oral antidiabetic drugs/metformin/ sitagliptin), over 4
billion patients with gastritis (ranitidine), over 5 million with
tuberculosis (rifampicin), and probably a number of others.
The calculations are apocalyptic, since even if only 20-30% of
the groups were affected, the number of patients taking these
drugs would, by a rough calculation, currently amount to over 1
billion. And there are certainly other classes of drugs yet to be
announced.

It is for this reason that we should not be surprised that the
data on the development of keratinocyte cancer after intake
of nitrosamine-contaminated preparations is growing at a
breakneck pace. This data indirectly but strongly confirms
the importance of a newly introduced concept in the medical
science : Nitrosogenesis of skin cancer.

A concept, until recently unknown, incomprehensible, but at
the same time frightening and gradually accepted, imposing
itself and which with each passing day is gaining more and more
scientific significance and "visibility”, "scientific tangibility,
receptivity, and acceptability.”

This article presents, for the first time in the world literature,
patients who developed single/multiple forms of keratinocytic
cancer (partly in combination with melanoma precursors-
dysplastic moles) after administration of two new classes of
potentially nitrosamine-contaminated antihypertensive drugs:
beta blockers (bisoprolol, metoprolol) and calcium antagonists
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(amlodipine, felodipine).

For the first time in the scientific literature, the contributory
pro-carcinogenic role of another potentially nitrosamine-
contaminated ACE inhibitor- lisinopril , as well as that of
candesartan: in the development of keratinocytic cancer is also
discussed.

For the first time in the world literature, the conclusion
regarding the pathogenetic relationship between the intake of
potentially contaminated drugs (from different drug groups)
and cancer development is based on the model of the equivalent
clinical manifestation of skin tumors (rather than on controlled
long-term prospective analyses). Nitrosamine contamination in
these drug groups appears to be the sole and major unifying
factor or causative agent for these manifestations.

Key words. Nitrosamines, contamination, Candesartan,
bisoprolol, metoprolol, amlodipine, felodipine, lisinopril,
perindopril, Skin cancer, BCC, melanoma, apocalypse.

Introduction.

The issue of nitrosamines and their availability in a number
of medicinal products is still far from a definitive solution or a
solution for the benefit of the end users - the patients.

An avalanche of new data and scientific papers on the
subject have been published, linking the intake of nitrosamine-
contaminated medicinal products to the development of various
cancers.

Recently, a worrying significant risk of developing brain
tumours, neuroblastoma, and acute lymphoblastic leukaemia

after intake of nitrosamine-contaminated drugs during
pregnancy has also been identified [1].
Importantly, another newly published prospective

observational study associated intake of nitrosamine-rich food
with a significant risk of developing a particular form of cancer,
namely rectal cancer [2].

The so-called "dietary component” currently remains an
unclear factor in the development of skin cancer, and certainly
plays an additional role in the body”s nitrosamine load.

A new, "fresh meta-analysis” links/associates increased
intake of nitrate, nitrite and nitroso compounds contaminated
foods, drinking water, cigarette smoke, work environment and
the indoor air again with the occurrence of gastrointestinal
neoplasms [3].

The development of melanomas after intake of nitrosamine-
contaminated sartans or sartans in combination with
hydrochlorothiazide are not exceptions in this respect, but on
the contrary confirm the thesis of the role of nitrosogenesis in
the development of melanomas [4-6].
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The association between intake of nitrosamine-contaminated
antihypertensive drugs from the ACE inhibitor group and
the development of keratinocytic cancer and/or keratinocytic
cancers in combination with melanoma precursor lesions
appears to be similar to completely analogous [7,8].

We present 4 cases of patients with keratinocytic tumors
occurring concomitantly or in parallel with melanoma precursors
(dysplastic nevus) within the context of the intake of various
antihypertensive drugs actually/potentially contaminated with
nitrosamines.

For the first time, keratinocytic cancers occurring after, during,
or within the intake of beta blockers (bisoprolol/ metoprolol)
and calcium channel blockers (amlodipine/ felodipine) are
presented in the world literature: two new classes of drugs
for which nitroso contamination is known but has never been
thematized towards drug side effects and skin cancer [9-11].

The nitrosogenesis of skin cancer appears to be, in effect, a key
new, so far unexplored element of its pathogenesis, however
unpleasant this may sound to regulators in the face of the EMA
and FDA.

Case 1.

We report an 85-year-old patient who visited the dermatologic
surgery outpatient clinic for a complaint of a bleeding skin
neoplasm localized 2 cm below the medial orbital angle (Figure
1a). The lesion was no more than 2 years old. On dermatologic
examination, a tumor-like, rounded lesion, approximately 1.4
cm in diameter, partially pigmented, with central necrosis,
clinically and dermatoscopically suggestive of basal cell
carcinoma was observed (Figure 1a).
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Figure 1. la: Drug-induced basal cell carcinoma (Bisoprolol/
Lisinopril) in the area under the left eyelid and immediately above the
nasolabial fold.

1b: Oval excision of the tumor.

-

Ic & 1d: Conduction of an island flap to cover the resulting defect.
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The patient's known comorbidities included: arterial
hypertension and heart failure since 2010; diabetes mellitus
since 2010; gout; and benign prostatic hyperplasia.

Patient's concomitant medications include: Colchicine 0.5 mg
-one tablet every 12 hours; Bisoprolol fumarate 5 mg half tablet
in the morning (from 2015 to present); Torasemide 10 mg- 1
tablet in the morning from 2014 ; Lisinopril 10 mg- 1 tablet in
the morning/ from 2020 to 2023; clopidogrel 75 mg- 1 tablet in
the morning from 2019; solifenacin succinate/ tamsulosin 6/ 0,
4 mg - once daily from 20213/3; atorvastatin 10 mg once daily
from 2013; isosorbide mononitrate 20 mg once in the evening
from 2011, human insulin 100 IU/ml - 8E in the morning and
4E in the evening.

A cardiology consultation was conducted to change
medication, and bisoprolol 5 mg and lisinopril were stopped,
with amlodipine 5 mg prescribed if needed.

Clopidogrel was stopped preoperatively and switched
to nadroparin calcium for 4 days, and nadroparin was not
administered on the day of surgery. Surgical removal of the
tumor under local anesthesia was performed as follows: the
primarium was initially excised as an oval excision (Figure 1b),
and the defect was closed by island plasty (Figures 1c-d). The
postoperative course was without complications. Histological
findings were suggestive of nodular type basal cell carcinoma
with tumor size less than 2cm and central ulceration of 1 to
2mm. Screening showed no evidence of metastasis. The patient
was referred to the regional cancer hospital for follow-up.

Medication with bisoprolol and lisinopril was stopped during
the inpatient stay. The case could also be considered as the
first case of basal cell carcinoma after taking a potentially
nitrosamine-contaminated beta blocker, bisoprolol (Both drugs
are in the group of drugs declared by regulatory authorities or
potentially nitrosamine-contaminated ones).

Case 2.

We report a 74-year-old female patient with a history of
complaints of approximately two years in the form of a rapidly
growing tumor localized in the medial orbit. Dermatological
examination revealed a nodular lesion elevated above the
skin level, measuring 1.7 cm by 1.6 cm, circular in shape and
indistinct from the surrounding tissue, suggestive of nodular
basal cell carcinoma (Figure 2a).

The patient's known comorbidities were arterial hypertension
in 2013, status post partial cervical resection in 2016 , status post
laparoscopic cholecystectomy in 2021, Hashimoto's thyroiditis.

Patient's concomitant medications include: euthyrox 75
micrograms once daily; hydrochlorothiazide 25 mg - ' tablet
daily in the morning / since 2015; felodipine 5 mg once daily, in
the morning / since 2018.

Surgical excision ofthe tumorwas performed (2b), and the defect
was closed using an island flap (2c-d). Smooth postoperative
period, no complications occurred. Histopathological findings
were suggestive of nodular basal cell carcinoma with tumor
size of less than 2 cm, clean resection lines/ histology: A well-
demarcated dermally located epithelial lesion represented
by orthohyperkeratosis, epidermal atrophy, proliferation of
atypical basaloid keratinocytes forming heterogeneous nests
and pseudofollicular structures with a palisaded periphery,
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demarcated by a retraction phenomenon, and fibrinous, well-
vascularized stroma. Perineural and lymphovascular infiltration
is absent. Clean resection lines.

Figure 2. 2a: Drug-induced (Hydrochlorothiazide/ Felodipine) basal
cell carcinoma in the medial orbital angle. Toxic antihypertensive drug
combinations containing nitrosamines.

2b: Removal of the defect by oval excision.

2c: Conduction of an island flap to cover the defect.

2d: Postoperative photograph immediately after covering the defect
by island flap.

No evidence of process dissemination within the staging. The
patient was referred to the regional cancer hospital for follow-
up.

In view of the difficult control of blood pressure values during
the inpatient stay, a change of systemic treatment for the arterial
hypertension to hydrochlorothiazide and felodipine (announced
potential availability of nitrosamines as early as 2022) was
recommended by the attending cardiologist in the outpatient
setting.

Case 3.

We report an 89-year-old female patient with complaints
(according to history) of several months' duration in the form
of tenderness and bleeding in the nasal area and left eyebrow
(Figure 3a). Clinical and dermatoscopic attention during
the dermatological examination focused on an endophytic
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growing verruciform lesion localized in the apex of the nose
(subsequently identified histologically as squamous cell
carcinoma of the skin with intracellular keratinization, 3/2 mm
in size and free resection margins of 5 and 2 mm) (Figure 3a).
Lesion diameter of 1.3 cm, relatively clear demarcation from
healthy tissue, hyperkeratotic surface, clinically suggestive of
spinocellular carcinoma (Figure 3a).

A second lesion, exophytically growing, with a diameter of
no more than 0.4 cm, bleeding and painful, suggestive of basal
cell carcinoma (verified histopathologically postoperatively as
nodular type basal cell carcinoma measuring 2 by 2 mm and
free resection margins of 1.2 and 5 mm) was found in the nasal
area again and adjacent to the medial orbital angle on the right
(Figure 3a).

A third lesion was found above the left eyebrow- hyperkeratotic,
dense in consistency, painful and bleeding , with a diameter of
1.5 to 0.7 cm (relative horizontal to vertical direction),( Figure
3a), suggestive of hyperkeratotic actinic keratosis/seborrheic
keratosis (histopathologically verified postoperatively as
seborrheic keratosis). A pigmented lesion, clinically and
dermatoscopically suggestive of dysplastic melanocytic nevus,
was found in the dorsal region (Figures 3f, 3f).

As comorbidities, the patient had arterial hypertension,
gastritis, colitis, and ischemic heart disease.

The patient's current medications at the time of hospitalization
included: amlodipine 5 mg/half a tablet per day, intake since
4 years; bisoprolol fumarate 2.5 mg-one per day, intake since
3 months; molsidomine 2 mg-intake since 6 years, one tablet
per day; piracetam 1200 mg-one per day since 3 months;
vinpocetine 10 mg-one per day since 6 years.

The lesions above the left eyebrow and near the medial orbital
angle on the right were removed by elliptical excisions, and
the defects were covered by using single skin sutures (Figure
3b). The lesion at the apex nasi was excised in depth to the
cartilage by means of oval excision. The defect was covered
using a full thickness mesh graft with skin taken from the neck
area (Figures 3b-d). A compression dressing was made with
sterile compression, fixed with diametrically placed sutures (left
intraoperatively deliberately longer for the purpose) to better fix
the graft and avoid possible hematoma (Figures 3b ). The patient
refused excision of the dysplastic nevus in the dorsal area.

Due to the potential availability of nitrosamines officially
announced by the regulatory authorities for the two drugs
(bisoprolol, amlodipine), it was recommended that in the
outpatient setting the medication should be substituted after
assessment by a cardiologist.

Case 4.

We report a 62-year-old patient with complaints of
approximately one year's duration, localized in the right temporal
area as a raised neoplasm above the skin level with a diameter of
0.6 cm, central necrosis, and a pearly rim, suggestive clinically
and dermatoscopically of basal cell carcinoma (Figure 4a).

The patient's known comorbidities included dyslipidemia,
hypertensive heart with congestive heart failure, tricuspidal
insufficiency, hypercholesterolemia, aorto-coronary bypass
graft, hypertensive heart disease/grade III, left ventricular
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Figure 3. 3a: Drug-induced (Amlodipine/ Bisoprolol) basal cell carcinoma of the nose and spinocellular carcinoma of the nose after amlodipine
and bisoprolol administration. Nitrosamine contamination in Amlodipine and Bisoprolol as substantial skin cancer trigger.

3b: Postoperative findings after skin grafting in the form of full thickness mesh graft from the neck to the tip of the nose. There were 2 elliptical
excisions of the tumors above the eyebrow and to the right of the dorsum of the nose.

3c/d: Free skin grafi from the neck and its subsequent adaptation in the nasal area. Closure of the neck defect using single skin sutures.

3e/ 3f: Drug-induced dysplastic nevus in the dorsal area after Amlodipine and Bisoprolol administration. Nitrosamine contain in commonly
prescribed antihypertensive medication seems to have a key role in the pathogenesis or Skin cancer and skin cancer precursor lesions.

-

. gl y . ﬁ:
Figure 4. 4a: Drug-induced (Metoprolol/ Perindopril/ Candesartan) basal cell carcinoma localized in the right temporal region. Nitrosamine
contamination in beta blockers seems to have the same procarcionogenic effect as Perindopril and Candesartan preparations.
4b: Preoperative marking of the resection lines.
4c: Postoperative findings after successful surgical excision.
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diastolic dysfunction, and status post mitral valve annuloplasty
(performed for prolapse and high-grade mitral insufficiency in
2019).

Concomitant medication within the hospitalization included:
metoprolol 25 mg once daily in the morning from 2009 to
present; perindopril arginine 5 mg once daily for the period
between 2009-2019, subsequently replaced by candesartan
cilexetil 16 mg once daily to present; acetylsalicylic acid 100
mg once daily in the evening from 2009; rosuvastatin 10 mg
once daily in the evening (from 2019).

Surgical elliptical excision of the tumor under local anesthesia
was performed. The defect was closed using single skin sutures
(Figures 4b-c). The histological finding was suggestive of
basal cell carcinoma , stage 1. The postoperative period was
uneventful.

Outpatient drug switch with candesartan and metoprolol was
recommended by the supervising cardiologist after benefit/risk
assessment.

The case could be considered as indicative of a first case
related to the development of basal cell carcinoma occurring
after the combined administration of a potentially nitrosamine-
contaminated beta blocker (metoprolol) , an ACE inhibitor
(perindopril) and subsequent replacement of the ACE inhibitor
with SARTAN (Candesartan).

Discussion.

The presentation of this scientific work aims to focus the
attention of clinicians on the role of nitrosogenesis in the
development of keratinocytic/melanocytic skin cancer.

A case of basal cell carcinoma of the face occurring after
combined administration of bisoprolol and lisinopril (patient
1) is also presented for the first time in the world literature,
commenting on the influence of the nitroso component in both
drugs on the potential generation of a malignant cell clone.

The mechanism of development of cutaneous tumours after
amlodipine and felodipine should be similar.

The problems with the mutagenic/clastogenic action of nitroso
derivatives formed within the in vitro reaction of beta blockers
with sodium nitrite have been known not since today or yesterday,
but since as far back as 1994 [12]. The clastogenic/mutagenic
activity of N - nitroso derivatives of 5 beta adrenergic blocking
drugs was then demonstrated in partially hepatectomized rats,
finding that: all 5 N-nitroso derivatives of beta blockers induced
a statistically significant increase in the frequency of hepatocyte
micronuclei, the mutagenic action of NO-propranolol, NO-
metoprolol and NO-nadolol being slightly stronger than that of
NO-atenolol and NO-sotalol [12].

Within the two models tracking the mutagenic effect (after
administration/application) of different doses of nitrosode
derivatives in beta blockers (in vivo/in vitro), it was found that
the clastogenic/mutagenic effect was also present in the in vitro
experiments: it was definitely stronger than that in the in vivo
ones conducted [12].

Consideration must also be given to the fact that there are
significant differences in the calculation/estimation of in vivo
mutagenic effects in experimental animals and human subjects
who are not /or have been subjected to randomization within
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some studies relative to the prospective/retrospective follow-
up model (our submitted 4 patients), namely: In retrospective/
prospective follow-up and subsequent analysis of patients (such
as the 4 cases or part of them we presented), contamination of
concomitant medication with nitrosamines or their derivatives
is taken into account. On the other hand, we also follow the
cumulative total potential/actual mutagenic effect of the
concomitant medication over the years, which is essential for
the generation of a malignant cell clone or a given cancer form.

These factors have not been calculated in comparative analyses
of the clastogenic effects (in vivo/in vitro) of nitrosopyride in
beta blockers described in the past [12]. Nevertheless, both
phases of the experiment do not reject but confirm the thesis
that a clastogenic/mutagenic effect is present: both in vivo and
in vitro [12].

Would it be reasonable to assume that the effect of bisoprolol
taken by our patient would be similar to analogous, to that
described in the shared data (patient 1) [12]? Especially when
combined and with the intake of another class of drugs, the so-
called ACE inhibitors, lisinorpil, also catalogued as actually/
potentially contaminated [13].

Monomedication with ACE inhibitors has in turn been
described as risky in terms of generating keratinocytic cancers
due to its potential/actual contamination with nitrosamines [7,8].

This medication has also been shown to be risky with respect
to the development of keratinocytic cancers such as basal
cell carcinoma of the skin in combination with melanoma
precursors- dysplastic nevi [14].

Regarding the presented patient number 2 and the intake
of hydrochlorothiazide and felodipine, the following could
be mentioned: hydrochlorothiazide has a photosensitizing
effect, which according to the latest literature data suggests
or predisposes patients taking it to keratinocytic but also
melanocytic skin cancer [15].

However, should not precisely "this one-sided interpretation
[15]" of its action shift the focus away from the role of
nitrosamines in thiazide diuretics as an additional , if not even
more potent, inducer of the development of keratinocytic but
also melanocytic skin tumors? Because precisely:

1) hydrochlorothiazide or certain batches of it have been
withdrawn from the market due to elevated doses of nitrosamines
[16].

2) the data on nitrosation of hydrochlorothiazide have been
known since as far back as 1977 [17] but have been studiously
ignored until now.

3) there are dozens of publications that "suggest” that
the clastogenic/mutagenic action of the nitrosamines in
hydrochlorothiazide is present and quite real with respect to the
development of diverse cancers (not just skin cancer) [5,18-21].

Even this interpretation of the data/facts alone points clinical
thought in the direction of a strong general pro-carcinogenic
effect (based on the presence of carcinogenic impurities in the
drug) and against the thesis/hypothesis of a "one of a kind”
photosensitizing effect and subsequent development of skin
cancer [18-21]. Recent follow-up studies in the literature have
associated specifically hydrochlorothiazide monomedication
(high cumulative daily dose/daily intake) with a significant
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association in terms of generating the most common forms
of skin cancer seen by clinicians: basal cell carcinoma and
squamous cell carcinoma [22]. Future analyses should in
all likelihood also focus on the aforementioned nitrosamine
issue, rather than "disregarding” and ignoring it as a topic for
discussion and subsequent detailed analysis. Otherwise, we risk
facing the wave of side effects again, this time also caused by
monomedication with hydrochlorothiazide.

The synergistic additive mutagenic effect (due to reported
nitrosocontamination and of combination preparations
containing calcium antagonists as well) of the addition of
felodipine medication over time probably does not require
detailed analysis. The role of calcium antagonists in relation to
skin cancer nitrosogenesis will be discussed in more detail in
patient number 3.

The third case we presented was of an elderly patient who
developed 2 epithelial tumors in the facial area (Figure 3), as
well as a dysplastic nevus in the back (Figure 3). The lesions
occurred after 4 years of taking amlodipine, and a beta blocker
was taken additionally- bisoprolol fumarate for the last months
before the hospitalization (case 3). Starting from 1) official
bulletins/data on possible potential contamination also of
calcium antagonists with nitrosamines (nitroso-amlodipine)
[22], and 2) the recall of batches of nitrosamine-contaminated
combination antihypertensive drugs, containing amlodipine and
sartans [23], the hypothesis/thesis of possible contamination
of monomedication with amlodipine or analogues of the same
drug group could also be expressed. This should be prioritized
as a future follow-up and goal.

Preliminary, as yet unpublished (our) data on side effects are
indicative of just such a relationship. The clinical manifestation
of these 4 tumor lesions does not exclude the potential/actual
mutagenic influence of a beta-blocker or N -Nitroso- Bisoprolol
taken in parallel, albeit for a short period [24].

Supporting these claims are a number of other clinical
observations reported over the years as publications in the
world literature such as : 1) the development of basal cell
carcinoma and dysplastic nevus after systemic administration
of valsartan in combination with hydrochlorothiazide [25]. 2)
the development of basal cell carcinoma and dysplastic nevus
after starting treatment again with valsartan and bisoprolol
[26]. 3) the occurrence of melanoma of the heel in combination
with 3 verrucous carcinomas within the intake of valsartan and
olmesartan, as well as a short-term intake of the amlodipine/
valsartan combination, subsequently eliminated from the
drug market because of nitrosamine contamination above
the permissible daily limits [27], development of basal cell
carcinoma and dysplastic nevi after a potentially nitrosamine-
contaminated ACE inhibitor-ramipiril [28].

What all of the above and previously published data have
in common is : 1) the development of similar to completely
identical clinical combinations of keratinocytic cancers in
combination with melanomas or melanoma precursor lesions,
and 2 ) the development of these combinations following
administration of radically different classes of drugs that have
been declared as potentially/actually nitrosamine contaminated.

And for those who have difficulty understanding "pathogenetic
relationships”, the following anecdote could be shared: "If a
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young and beautiful lady walks in 4 different city/suburban
parks and is "attacked each time”, then in all likelihood the
attacks are not determined by the parks, the alleys, the flowers,
the weather, or the atmospheric pressure (as well as random
association/sporadicity)-they would be determined by a
common, unifying factor, and that could be one party: 1) either
the lady's challenging attire/behavior, or 2) someone following
her to all four parks. " Similar is the case with the presence of
nitrosamines (in the park) and the pattern of manifestation of
skin tumours (in the lady).

Interesting how and why, but these data of ours overlap
completely with the statistics of Beatrice Nardone's data from
2017, which remain enigmatic and up to date at the moment-
namely that: the risk of developing basal cell carcinomas,
spinocellular carcinomas and cutaneous melanomas is present
after taking all three classes of drugs: ACE inhibitors, ARB
blockers-Sartans and HCT- Hydrochlorothiazide [29]. It
should not be overlooked that batches of all three classes of the
mentioned groups of drugs have been declared as potentially/
actually contaminated and withdrawn from the market due to
elevated concentrations of nitrosamines above the permissible
levels. However, the same pattern of manifestation of skin
tumours after taking amlodipine can be added to these groups of
drugs. Which in turn would be a logical rationale for amlodipine
monomedication (but also felodipine case 2) to be checked for
nitrosamine contamination and new batches of medication
withdrawn from the market! The difference in these cases
is that the starting point is back to front- namely: the clinical
picture, from which conclusions are drawn about the potential
contamination of the currently or formerly administered
medications. And this in turn is a good reason for checking
previously unpublicised and in all likelihood nitrosamine-
contaminated medications.

Absolutely  analogous and completely overlapping
considerations are the development of skin tumors and their
precursor forms after the administration of beta blockers
contaminated with nitrosamines described in patient number
1, for example, as well as after the administration of ACE
inhibitors [7,8].

In the fourth patient we described who developed basal cell
carcinoma, his medication included metoprolol for a total of 14
years in combination with perindopril for 10 years. Perindopril
was subsequently replaced by candesartan for a period of 4 years
- until the time of hospitalization (see exact data for patient 4).
The availability of nitrosamines has been reported and described
in the literature for each of the drug classes described.

Large-scale studies from the recent past have found
(analogous to the case presented) a significantly significant
association between monomedication with ACE inhibitors and
Sartans with the development of basal cell carcinomas (more
than twofold increased risk for both classes of drugs) [29].
These significant associations have been confirmed in recently
published analyses regarding the role of ACE inhibitors in the
development of keratinocytic cancer [30]. However, it is a great
pity that both publications do not find what the likely cause of
these relationships might be [29,30], in contrast to the very well
presented new and detailed data published recently [31], it is
these that etablate the role of nitrosamines in ACE inhibitors
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in relation to keratinocyte cancer development [8,31], but not
only [8].

Sartans in general, and eprosartan (contaminated with
nitrosamines) in particular, are similarly associated with the
development of keratinocytic cancer [29,32].

The indifferent, somewhat "gentlemanly role” of regulatory
entities with respect to the regulation and elimination of carcinogenic
substances in pharmaceuticals certainly does not contribute to the
elucidation of ubiquitous nitrosamine contamination nor to the
containment of the cancer pandemic [33].

Conducting certain mutation tests in the form of the so-called
AMES Test (but not only) in order to prove their mutagenic/
carcinogenic effect (OF NITROSAMINS), the subsequent
accurate identification/elimination from the "drug menu” of
patients, should be a priority [34].

Because "permissive availability” allows cancer to occur in
practice, it does not restricts it. It only distances it in terms of
time relative to the intake of the relevant amount of carcinogen.
And this amount is not constant and can be increased from 20
to 200 times-a fact that turns out, however, to be unregulatable.
Similar to the manifestation of skin cancer.

Conclusions.

The contributions of the presented scientific work consist
mainly in the formalization of two completely new classes
of drugs: beta blockers (bisoprolol, metoprolol) and calcium
antagonists (amlodipine, felodipine), actually/potentially
contaminated with nitrosamines and after whose administration
the development of keratinocytic skin tumors or keratinocytic
tumors in combination with precursor lesions of melanoma
(dysplastic nevi) is observed.

For the first time, the role of a new potentially nitrosamine-
contaminated ACE inhibitor, lisinopril, in skin cancer/
keratinocytic cancer nitrosogenesis is described and commented
upon, as is that of candesartan.

Considering that candesartan has been described in the
literature as a generator of multiple melanomas and dysplastic
nevi [6], its actual role in practice represents: an overlap of its
pro-carcinogenic effect in the direction of keratinocytic cancer
as well. This combination has been described by us repeatedly
with respect to other classes of contaminated drugs.

Clinical patterns of manifestation in the form of the same
combinations of cutaneous tumors could be considered as
indicative or at least suggestive of their possible common
pathogenesis.

The commonality in all the described classes of drugs could be
only one: the presence of the same unifying component known
as NITROSAMINE.

The nitrosogenesis of skin cancer opens doors that lead to
unraveling the puzzle of carcinogenesis worldwide.

A carcinogenesis that is opening a business for billions and a
carcinogenesis that is costing human lives or put another way:
Apocalypse now!.
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