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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
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6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
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
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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
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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
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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.

According to scientific databases, nitrosogenesis and
carcinogenesis have been inextricably linked for decades and
are undoubtedly one of the most serious causes of cancer
induction (not only skin cancer) known to humankind.

Some of the most potent modifiers of human DNA turn out to
be numerous, known since the last century, difficult to classify
as carcinogenic potency, yet available for decades as additional,
unregulated, often undisclosed ingredients in about (currently)
300 drugs used by at least 5 billion patients worldwide. While
this may sound ridiculous, this information turns out to be reality.
A reality accompanied by a drastic jump in the incidence of skin
cancers (keratinocytic and melanoma) , but also of predicted
general cancers, in relation to the year 2040 and disclosed by
Globocan.

Starting from the thesis of nitrosogenesis and possible
contamination with mutagens, we present a case of a 95-year-
old female who developed 13 keratinocytic tumors within the
potentially/actually contaminated intake of drugs from the
group of ACE inhibitors/Enalapril and Sartans/Losartan.

A correlation was made between the carcinogenic potency
of the possible contaminants (according to the 2023 FDA
classification) and the number of cancers occurring within that
intake follow-up.

The patient was successfully treated surgically with a
melolabial flap for the high-risk tumor under the right eyelid
and multiple elliptical excisions for the remaining tumors,
followed by extension flaps to cover the defects. The role of
nitrosogenesis and its relationship to keratinocytic cancers is
discussed and analyzed.

Key words. Losartan, Enalapril, Nitrosamines, NDSRIs, FDA,
Nitrosogenesis, dermatologic surgery, melolabial advancement
flap.

Introduction.

Multiple keratinocytic tumors in the face and neck are rare
[1,2]. Usually, their occurrence is associated with fair skin
type, history of burns [2], immunosuppressive therapy [3] or
some rare syndromes such as Xeroderma pigmentosum [4], Li
fraumeni syndrome [4] or Gorlin Goltz syndrome [S] among
others.

Modern, although still speculative according to some
colleagues, notions concerning the pathogenesis of skin tumors
link contact or intake of nitrosamines contaminating mono- or
polymedication in polymorbid patients to the development of
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several types of skin neoplasms, including keratinocytic cancers
[6,7]. Their role as a cofactor is in all likelihood due to the
permanent, long-term intake of drugs potentially contaminated
with nitrosamines or NDSRIs, and the occurrence of multiple
keratinocytic tumors during intake has been previously
described [6,7]. Once it has emerged that this intake has been
regulated by regulatory authorities, it remains a difficult task for
the academic community to become convinced itself that the risk
of developing cancers after long-term intake of carcinogenesis
is real, and this includes the risk of skin cancer.

This article focuses on 1) the use of the ACE inhibitor enalapril
and the angiotensin receptor blocker losartan, 2) their potential/
actual contamination with nitrosamines, 3) the comparison of
current data with those shared in international retrospective
studies over the years, and 4) and their establishment as a
cofactor for the development of multiple epithelial tumors in
our patient: 5 keratinocytic tumors in the past (3 basal cell
carcinomas/ 2 squamous cell carcinomas) and 5 basal cell
carcinomas at the time of current hospitalization. In addition,
the patient had several other tumours remaining untreated at this
time but planned to be removed in the relatively short term.

Case report.

We report the case of a 95-year-old female patient who visited
the dermatology and dermatologic surgery outpatient clinic for
multiple non-healing wounds on the face and neck area (Figures
la,1b). There was no familial burden of skin cancer in the
family. No history of intense sun exposure and burns in the past.

Figure 1. 1a,1b: Patient with multiple keratinocytic tumors in the head
and neck area. Preoperative marking of resection fields.
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The patient had undergone surgery for basal cell carcinoma of
the neck in 2009. In 2010, a partial resection of the mandible
was performed due to histologically proven differentiated
squamous cell carcinoma. In 2014, radiotherapy was performed
for histologically proven new basal cell carcinoma of the
temporal region. In 2017, a squamous cell carcinoma of the left
cervical region was removed, and in 2020, surgical treatment
was performed for a basal cell carcinoma of the right temporal
region. After 2020, the patient reported growth of multiple
analogous lesions that were focally bleeding and causing severe
discomfort.

Comordities of the patient included arterial hypertension,
type 2 diabetes mellitus, polyneuropathy. As concomitant
medication, the following are currently known: enalapril 5
mg twice daily for the period 2005-2014 (9 years); losartan
50 mg half a tablet from 2014 until the time of hospitalization
(9 years); benfotiamine 40/ pyridoxine hydrochloride 90/
cinacobalamin 250- 3 times one for several months 18 years
ago; pentoxifylline 400 mg twice daily for several months 17
years ago. The dermatological examination revealed (Figures
la,1b): 1) a round nodular lesion located on the right forechead
area, fronto-parietal, measuring 2 x 2 cm, with peripherally
raised borders and an uneven, erosive surface, suggestive of
basal cell carcinoma; 2) an oval-shaped nodular lesion located
on the forehead area centrally, fronto--parietal, measuring 1 x 1
cm, with peripherally raised edges and central erosion;

3) a nodular lesion measuring 1 x by 1 cm, located above the
left eyebrow, covered with crusts, suspicious for an epithelial
tumor; 4) a right periorbital tumoral lesion measuring 1.3 cm

x 1.3 cm, covered with crusts and with a peripheral, slightly
raised border, suspicious for basal cell carcinoma; 5) a left
preauricular left rounded tumor-shaped lesion measuring 0,
3 cm x 0,5 cm; 6) ulcerated lesion under the right eye, with
peripherally raised edges and central crust covered with
brownish discharge, suggestive of basal cell carcinoma, and 7)
ulcerated tumor-shaped lesion preauricularly on the right, also
suggestive of epithelial skin tumor.

Four of the lesions were surgically removed with elliptical
excisions (Figures 2a-2¢), while the lesion under the right eyelid
was surgically removed ovally with near-field resection security,
and the defect was covered using a melolabial flap (Figures 3a-
3c¢). Histopathological findings revealed 5 basal cell carcinomas
(two nodular, one micronodular and two high-risk infiltrative):
1) nodular basal cell carcinoma under the right lower eyelid with
infiltration of one resection line (TINOMOR1), 2) nodular BCC
(TINOMO), 3) micronodular basal cell carcinoma (T1NOMO), 4)
, and 2 high-risk infiltrative BCC (TINOMO). Due to infiltration
of one surgical margin, active observation, and re-excision if
necessary was planned (Figure 4).

The patient was scheduled for surgical treatment in 2 months.
She was referred to the regional cancer hospital for registration
and further follow-up.

Discussion.

The pathogenesis of skin tumors is quite complex in terms
of understanding and interpreting the role of certain extrinsic
factors (such as nitrosamines/NDSRIs). Precisely because,
according to some colleagues, their current relevance remains

Figure 2. 2a: Intraoperative aspect after removal of tumors over left eyebrow centrally and frontal area. 2b: Intraoperative aspect on the right
temporal region. 2¢: Immediate postoperative findings after closure of defect over left eyebrow and neck area, immediately below left ear.
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Figure 3. 3a: Second surgical session, intraoperative findings, performing a melolabial flap for a high-risk basal cell carcinoma located adjacent
to the right lower eyelid. 3b: Melolabial flap with careful dissection of the skin segment prepared for transposition. 3c: Melolabial flap prior to
definitive fixation of the edges of the segment prepared for transposition.
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Figure 4. Melolabial advancement flap on postoperative day 4.
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somewhat controversial and not well understood, rapid and
effective solutions regarding prevention are lacking, and this
has implications for global health [6,7].

Interestingly, within 9 years of taking enalapril, our patient
developed 2 basal cell carcinomas and one squamous cell
carcinoma - period 2005-2014.

For the follow-up period (2014-2023), the intake was replaced
with losartan for a period of 9 years and the patient developed
: 1 squamous cell carcinoma of the neck and 6 basal cell
carcinomas in the scalp area, which were operated successfully.
There is clinical evidence of at least two additional tumours in
the head and neck area.

In practice, the stronger carcinogenic potency of the potential
contamination in losartan (1-2) (according to the April 2019
FDA list) could also be related to a two- to threefold risk of
keratinocytic tumors, although this thesis is somewhat or
according to some colleagues speculative. However, this thesis
remains valid at least until regulatory inspections disprove it,
which has not happened so far.

A number of international studies in the recent past have
linked the use of ACE inhibitors and sartans with the risk of
developing keratinocytic tumors [8]: for 1) ACE inhibitors in
relation to basal cell carcinomas this risk is elevated more than
200%: adjusted OR (95%CI): 2.23 (1.78-2.81), and in relation
to squamous cell carcinomas, the risk is again just under 200%
: adjusted OR (95%CI): 1.94 (1.37-2.76) [8].

Regarding sartans, the risk of developing basal cell carcinomas
was just below 300% or adjusted OR (95%CI): 2.86 (2.13-
3.83), while the risk of developing squamous cell carcinomas
was above 200%: adjusted OR (95%CI) of2.22 (1.37-3.61) [8].

A German collective confirmed these data and also found a
significant association between the intake of ACE inhibitors and
the development of keratinocytic tumors in the periocular area
[9], which presents similarities to the present patient.

However, neither of these two important studies commented
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on whether the presence of possible carcinogens [8,9], namely
nitrosamines, genome modifiers, are the predominant/leading
cause of this phenotypic (tumor) manifestation. One of the
reasons for this is, therefore, that probably at the time of these
studies , the issue regarding nitrosamines was still little known
or poorly debated (drug contamination was unknown at that
time) [8,9].

But even after its formalization in 2018, the issues continue to
be exacerbated to date and despite the problem being globally
known, the transparency from checking and declaring peak
concentrations of nitrosamines in drugs of a heterogeneous
class are categorically lacking/not official to the academic
community and end users; despite this lack of full disclosure
of the compounds included in the drugs by the pharmaceutical
companies, the number of drugs declared as potentially/
hypothetically or actually contaminated is skyrocketing.
All these actions or inactions do not diminish the role of
nitrosamines as a pathogenetic inducer, but on the contrary, they
elevate the importance of its potential role as carcinogens from
a high category.

Single publications in the scientific literature associate
specifically enalapril and losartan/eprosartan contamination
(with nitrosamines) with the development of metatypical basal
cell carcinomas in the facial-nasal area and squamous cell
carcinomas of the transitional mucosa [10,11]. Enalapril and
perindopril administration could also be associated with the
occurrence of multiple basal cell carcinomas [12]. These single
descriptions are also entirely consistent with previous large-
scale international observations from the USA and Germany
[8.,9].

FDA is in fact the organization that disclosed in 2019 the
available possibilities of contamination of sartans, including
losartan, with a heterogeneous type of nitrosamines [13].

Again in 2023, the FDA identified a list of potentially
nitrosamine-contaminated drugs worldwide (about 270 in
number), among which is enalapril [14].

And while according to the official FDA list of contaminated
drugs enalapril has a potential carcinogenic potency of 5,
losartan has one between 1 and 2 [14].

Whether this higher degree of carcinogenic potency (with
potential contamination of losartan) is responsible for the
development of significantly more keratinocytic tumors (8 by
number) compared with the period of enalapril intake (3 by
number) remains unclear, but it is entirely possible and plausible.

Significantly, as already mentioned, these single clinical
but consistent observations of ours are confirmed by recent ,
but also past large retrospective analyses by colleagues in the
USA and Germany [8,9]. Their added value is precisely due
to the implication of a new possible pathogenetic co-factor:
nitrosamines/NDSRIs or so-called genome modifiers [6,7]. A
factor that until recently has been left hidden and downplayed
to academia, clinicians, and patients due to the the extremely
costly implication that this may have for the pharmaceutic
industry [15].

The sporadic nature of contamination or the complete absence
of any trace of contaminants in a particular class of drugs (in
certain geographical regions, in a certain strictly defined time



range) indicates that the absence of contamination could be
adequately controlled [16].

In-depth regulatory investigations by FDA and EMA should be
seen as one of the most serious steps leading to the discovery of
new elements in the pathogenesis of keratinocytic tumors: 1) the
presence of nitrosamines in some of the most widely available
drugs worldwide - a possible real, present, non-hypothetical
inducer of BCC and SCC, but not only.

The prolongation of the technical clarification periods of the
manufacturing companies for the problems related to the mono
or poly nitrosamine contamination is clearly and absolutely
equivalent to the prolongation of the suffering/agony time
of the end users - the patients, and this is proven more than
conclusively by the worldwide estimated statistics of cancer
incidence, but also that of skin cancer [18]: the number of
nitrosamine contaminated preparations is growing [13,14], the
type of nitrosamines as contaminants is growing [13,14], the
predicted cancer incidence (overall) according to globocan by
2040 is growing [17], the incidence of keratinocyte cancers is
growing [19,20], as well as that of cutaneous melanoma [21].
The fact that UV radiation prevention is proving to be insufficient
or not enough effective suggests, at the very least, that others
pathogenetic factors should be implicated, and nitrosamines
remain one of the most important candidates for the time being.

Strict FDA and EMA regulatory monitoring should be
crucial to limit the availability of contaminants in medicines
and achieve precisely the most important target: the safety of
millions patients who take the medicines concerned.
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