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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
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articles. Tables and graphs must be headed.
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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.

Although the problem with nitrosamines and their connection
to the generation of skin cancer deepens, it is also thoroughly,
carefully, and obligingly neglected. The probable reason for
this is in all likelihood the lack of a solution or way out of this
situation at the regulatory level. There is almost no sartan (on
the European market/ certain countries) after taking which
the development of single or multiple melanomas, as well as
melanomas in combination with single / multiple keratinocyte
tumors, is not observed. But also, skin tumors (again melanomas)
in combination with up to two other tumors - simultaneously
or subsequently. These cases are immediately reported to the
regional regulatory units, but unfortunately to no avail.

Valsartan, irbesartan, olmesartan, and now candesartan
is the main "suspect medications” for the development of
melanomas, regardless of the dilemma: 1) whether the available
nitrosamine remains responsible (for melanoma) as a mono/
poly-contaminant (as availability or at a certain dose) or 2) is
the generic substance itself also partly to blame?

The literature data on the subject are contradictory, but
does not exclude the involvement of any of these units in the
generation and progression of melanomas. The lack of official
results of possible checks for the presence (of nitrosamines)
after the side effect reports were submitted to regulatory bodies
further deepened the doubts of the clinicians, supporting the
possible pathogenetic role of not only nitrosamines as a key link
regarding the development of skin cancer.

In practice, permissive regimes for the availability of
carcinogens/mutagens in minimum permissible amounts, have
been established ?

It is unclear whether this should be interpreted as a
powerlessness of the regulatory authorities in the face of
powerful pharmaceutical concerns?

Or is it rather a lull before the start of general regulatory
changes and a forthcoming "shifting of the layers”?

The paradox also arises from the fact that many contaminated
batches are quickly, quietly withdrawn from the market, despite
being declared harmless or dangerous only for animals.

We report on a patient who developed thin melanoma and
neighbouring melanoma in situ after receiving candesartan,
treated via one step melanoma surgery within one surgical
session with a complete surgical margin of 2 cm. In parallel
with the mentioned, a dysplastic nevus was observed clinically
and confirmed dermatoscopically in the area of left scapula, for
which surgical treatment is planned.

Based on the currently available literature data, a thorough
analysis of the role of nitrosamines, as a possible powerful
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pathogenetic factor for the occurrence and progression of
melanomas, was made. The possible role of the generic
substance as a cofactor in the carcinogenesis of skin cancer is
also discussed.

Key words. Candesartan, drug induced melanoma, wide
surgical excision, melanoma in situ, dysplastic nevi.

Introduction.

The clinical manifestation of single or multiple cutaneous
melanomas , as well as melanomas in combination with other
types of neoplasms such as 1) colon cancer [1], 2) prostate cancer
[2], 3) Kaposi's sarcoma/colon cancer [3] (after taking sartans or
sartans in combination with hydrochlorothiazide) is not rare [4-
7]. The general opinion/thesis is that the nitrosamines (rather
than the pure/generic substance) in the high blood pressure
drugs are responsible for this clinical manifestation [8-9].

There are also scientific data /in vitro/ that share the potential
possibility that the generic substance potentiates metastasis in
already available melanoma cells [10,11]. These observations
support indirectly the thesis that nitrosamines could lead to
the transition of a normal to a neoplastic cell or the de novo
manifestation of a neoplastic cell, and that the generic substance
could potentiate the possible metastatic development after that
(in certain cases) [10,11]. The number of scientists supporting
the claim that the occurrence of melanomas after taking the
relevant medication is a sporadically conditioned fact or a pure
coincidence is decreasing more and more.

The shared data regarding the role of nitrosamines in the
generation of skin cancer are based on single, but now dozens
of case reports [1-9]. However, these data are also supported
by a large-scale study regarding the follow-up and analysis of
patients taking NDMA-contaminated valsartan versus those
taking uncontaminated medicinal products containing valsartan
again [12]. The conclusion of their analyzes postulated the
following: there was a minimal but statistically significant
risk of developing melanoma and liver cancer in the group of
patients taking NDMA-contaminated valsartan [12].

We present the first case in the world literature of a patient
who took potentially nitrosamine/s-contaminated candesartan
and developed melanoma in situ, thin melanoma in close
proximity, and a dysplastic nevus simultaneously and within
the framework of this intake. The two melanoma-suspicious
lesions were surgically removed in one stage with a margin of
surgical safety of 2 cm in all directions. The potential role of
nitrosamines as generators for melanomas and/or melanoma
precursor lesions is discussed.
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Case report.

We are reporting on a 67-year-old female patient who
presented to the outpatient clinic regarding a mole above the
left breast, which has changed its shape and color over the past
2.5-3 years. The history of this lesion is about no more than
10 years according to the history. In parallel with this, for 3
years the patient has been diagnosed with arterial hypertension,
treated during this period (and at the moment) with Candesartan
16 mg once daily. Drug intake is irregular, and the patient takes
monthly breaks of at least 4-5 days.

During the ambulatory examination, the presence of two
pigment lesions in close proximity to each other, located above
the left breast, was found (Figure la). In the first lesion, a
pigmented, slightly asymmetric lesion is observed, with vaguely
limited boundaries in the periphery, bicolor, slight elevation
in places, as well as dermatoscopically: central regression in
the form of gray white structureless areas, disturbed pigment
network, brown to black color. Clinically and dermatoscopically,
a lentiginous coating is also observed, which connects this
lesion with a second, newly appearing pigmented one (lesion),
at a distance of no more than a few millimeters.

The clinical and dermatoscopic findings of the second lesion
were suggestive of a thin melanoma or severe dysplastic nevus
adjacent to the first lesion (Figure 1la). Surgical treatment was
performed for both lesions in a single surgical session with a
surgical margin of safety of 2 cm in all directions (Figure 1b).

Figure 1. 14: Melanoma in situ and thin cutaneous melanoma connected
with lentiginous proliferation between them. 1B: Postsurgical result
after 1 month.

The histopathological findings of the first lesion showed
evidence of: an extensive, poorly demarcated melanocytic lesion
represented by ortho- and follicular hyperkeratosis, proliferation
of atypical fusiform melanocytes forming an ascending
migration with consumption of the overlying epidermis, and
horizontal confluence of the distal parts of the epidermal ridges,
demarcated by lichenoid, angiofibroplastic stroma with many
melanophages causing marked regression (2a,2b). Clean resection
lines. The histological pattern corresponds to malignant melanoma
in situ (2a,2b). Marked regression of the lesion does not allow
assessment of the presence of a dermal component.

The postoperative performed computed tomography of the
whole body (with contrast) showed no evidence of the presence
of metastases. The patient was staged as stage la melanoma
and candesartan was discontinued. She was referred for follow-
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up to the regional cancer dispensary at her place of residence.

During the post-operative follow-up examination one month
later, a new pigmented lesion was found in the area of the
back skin below the left scapula, corresponding clinically and
dematoscopically to a dysplastic nevus (Figure 3a,3b). Surgical
removal of the lesion is recommended.
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Figure 2. 2a/b: HE x 100 magnification- melanoma in situ with
prominant regression. 2c: HE x 40 magnifications: superficial spreading
melanoma with peripheral lentiginous proliferation (branching the
adjustant melanoma in situ). 2d: HE, x100 magnification- superficial
spreading cutaneous melanoma

Figure 3. During the post-operative follow-up examination one month
later, a new pigmented lesion was found in the area of the back skin
below the left scapula, corresponding clinically and dematoscopically
to a dysplastic nevus.

Discussion.

The most recent analysis of patients who took NDMA-
contaminated valsartan and subsequently developed melanomas
is, in all likelihood, "another not unimportant link” in the puzzle
of carcinogenesis concerning skin cancer, but not only [12].

Unfortunately, these data do not specify whether the
concentration of NDMA in valsartan is above the so-called
daily acceptable intake dose /ADIs or many times above it [12]?
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As well as second: they do not include and analyze a drug
product contaminated with another type of nitrosamine/s,
again containing valsartan. In practice, this is a limited but at
the same time indicative analysis that contains alarming data
and undoubtedly arouses interest in future follow-ups [12].
From an ethical point of view, these follow-ups cannot be of a
prospective nature, which in practice is also a "serious shield”
for the pharmaceutical companies.

Considering that over 80% of melanomas are due to acquired
mutations (as a result of exposure to currently completely
unclear carcinogens/mutagens), monitoring mono- and poly-
contamination with nitrosamines could possibly clarify a
significant number of issues concerning the pathogenesis of skin
cancer , but also on a global scale regarding cancer in general.

Polycontamination with up to three nitrosamines in sartans (in
one tablet) is also a well-known fact, officially presented by the
regulatory authorities in the face of the FDA/EMA. Promises
from about a year and a half ago that the concentration and
type of relevant mutagen/nitrosamine would be declared in the
package leaflet remain to this day "slightly forgotten” or more a
myth than a reality in some European countries.

The question remains open: What should be the exact
interpretation of the “gesture” of the pharmaceutical companies
themselves to quickly withdraw their "safe products/
preparations” from the drug market, which contain from 20
to 200 times increased concentrations of mutagens above the
permissible daily dose for example [13]?

It is not a secret that the systemic administration of ARBs/
sartans as monotherapy could be problematic [14]. That is why
a publication in the magazine Lancet was hinted at back in 2010
[10]. It specifically linked the use of sartans with a negligible but
still statistically present risk of developing cancer in *“human
beings in general, not in vitro or in animals [15]. But at the time,
the problem with the Nitrosamine contamination was unknown.

12 years later, the suspicion of a link between Sartans and
Cancer turns out to be more than current, as the data of the same
authors are categorical/confirmatory in favor of the fact that
their three-year cumulative intake could be associated with a
significant risk of the development of all forms of cancer [16].

Unfortunately, the problem with nitrosamines became public
only in 2018, and in practice it gives a more than eloquent, albeit
indirect, explanation of the question: "What is the cause of the
cancer pandemic in recent decades?". A landmark
publication by Beatrice Nardone et al. from 2017 [17] returns
the dilemma of the role of ARBs/ Sartans as monotherapy
and the risk of developing melanomas as completely real and
possible: unadjusted OR (95 % CI): 2.25 (1.73-2, 94)/adjusted
OR (95% CI): 1.24 (0.54-2.85) [17].

Percentagewise, this risk varies for melanomas in particular
between 24% and 224% [17].

A new French study find out similar observations, finding
about a 10% risk of developing melanomas when taking
NDMA-contaminated valsartan [12].

Dwelling on Beatrice Nardone's table, the following is striking [17]:

Thereis arisk of developing melanomas after the administration
of ACE inhibitors, Sartans and thiazide diuretics. This risk
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varied between 24% for sartans, 182% for thiazide diuretics
and 171% for ACE inhibitors. It is unlikely to hypothetically
impossible that this risk is due to the mechanism of action of the
main substance of the medication. The table shows that the risk
of developing basal cell carcinoma is similar and significantly
higher than that of developing melanomas, namely: 223% for
ACE inhibitors, 286% for ARB blockers and 211% for thiazide
diuretics [17].

For the development of squamous cell carcinomas, the risk
varies and is as follows: 194% for ACE inhibitors, 222% for
ARB blockers and 411% for thiazide diuretics [17].

Bearing in mind that batches of precisely these three
classes of drugs have been withdrawn from the market due to
contamination with nitrosamines, it should not be difficult to
answer the questions:

1) "Is there any evidence to support the presence of a particular
carcinogen in all three classes of drugs?”

2) "Is there a carcinogen or mutagen that could be considered
responsible for the generation of all three types of skin cancer:
basal cell carcinoma, squamous cell carcinoma, and melanoma?”

3) In practice, is there data in the whole world literature for
exactly this type of mutagen/ carcinogen that has been identified
as contamination in doses exceeding from 20 to 200 times
the maximum permissible for the day and are described as
potentially carcinogenic?

The problem regarding the exact identification of mutagens/
carcinogens (the so-called nitrosamines) and their relationship
with skin cancer and melanomas in particular, turns out to be
real and is further deepened by:

1) The lack of any official regulatory data (skin cancer and
cancer in general after intake of potentially nitrosamine-
contaminated medicinal products) from large geographic
regions such as Africa, South America, the Balkans, North
Korea, the Russian Federation, parts of Asia , India, and former
Soviet republics. Regions where all these medications are
widely distributed, but also regions where, in all probability,
the problem of focusing on this problem turns out to be less
of a priority. In certain European countries, there is a lack of
official inspections and the announcement of their results
when reports are filed for more than 32 companies distributing
potentially contaminated preparations. Preparations after the
use of which side effects such as skin cancer, but not only, have
been described. All of these side effects have been documented
in reputable scientific journals [3].

1) The lack of official data from the regulatory bodies
themselves regarding: the type of nitrosamine/the number of
nitrosamines and its/their exact concentrations in many/ some
of the currently distributed medicinal preparations remains
puzzling and worrying to say the least. In practice, companies
are currently not obliged (in some countries) to declare the
nitrosamines distributed by them, which are also recognized as
possible human carcinogens [18].

Future observations on melanomas arising after taking high
blood pressure preparations (but not only) contaminated with
up to 3 nitrosamines simultaneously should be accompanied by
mutational analysis of melanomas with a view to elucidating the
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pathogenetic role of these mutagens. Over 80% of melanomas
are due to acquired mutations as a result of exposure to possibly
currently unknown exogenous mutagens.

The disclosure of nitrosamine contamination by the FDA in
2018 may also be the first major step in solving the problem
of acquired mutations and cancer pathogenesis in general on a
global scale.

The redeployment of nitrosamine-contaminated production
batches of drugs to regions with weak to no regulatory control
should not be a priority for the ethical and legal norms of
regulatory bodies, pharmaceuticals, and clinicians in general.

Advances in medicine could very often be driven by
conclusions based on negative observations or side effects.

The complex analysis of these data could become the most
powerful preventive tool of the planet in the fight against cancer
in general, only when the postulate is followed: "First, do no
harm!” ...and : "Analyze first. before doing anything else...”

Because progress is often associated with discomfort ...for
someone and for something...?!.
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