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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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and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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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-
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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.

Nitrosamines as contaminants in a wide variety of drugs are
also found to be one of the most likely causes of skin cancer. A
detailed analysis of this contamination could in the near future
solve to a large extent the puzzle of carcinogenesis concerning
the keratinocytic forms of cancer and melanoma. But also,
probably cancer in general.

Over 80% of skin cancer is due to acquired mutations, and
nitrosamines, which are contained as contamination in certain
batches of the most commonly distributed drugs worldwide
(such as sartans, ACE inhibitors, ranitidine, metformin,
hydrochlorothiazide, rifampicin, and a number of others.)
are considered among the most powerful external mutagens,
carcinogens. Carcinogens that until 2021 were not supposed
to be present in medicines and carcinogens for which it
was subsequently decided to create a regulatory regime for
permissible availability.

Regardless of whether these contaminants are applied within
the so-called daily acceptable intake dose or many times above
it, the problem with the availability of nitrosamines continues
to be present. It is also caused by the lack of reflection of the
concentration of the corresponding nitrosamine in a certain
drug. Thus, it is impossible to calculate the "permissible daily
intake of the total number of mutagens and their concentration
based on polymedication”.

In practice, drug manufacturers distribute nitrosamines in
parallel with drugs, although they are not listed as a component
of the product but are identified and allowed as contamination
or substances with permissible availability by the EMA/FDA.

From another point of view, the fact that is not commented
on is also of interest, namely that not all batches are affected
by this contamination. This suggests that the contamination
may have been controlled, since in a manufacturing error the
contamination should be widespread.

The registration of the potential contamination of a
heterogeneous type of medicinal products on the European
market to the executive agencies for drug control in certain
geographical areas has remained for years without any answer
and opens a number of questions.

The problem with ACE inhibitors is similar to that with
sartans, hydrochlorothiazide, metformin, and ranitidine. The
"special impression” of the clinicians is determined by the fact
that the patterns of manifestation of the skin tumors during
the administration of a heterogeneous class of medications are
similar to completely identical. From this it could be concluded
that the unifying factor between the pattern of occurrence could
not be based on the action of the main substance of each drug
class, since it remains to be radically different.
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The unifying link remains the sole and only contamination
or the permissible already availability of a new ingredient
known as nitrosamines. We present cases of multiple basal
cell carcinomas and dysplastic nevi following enalapril and
perindopril administration. The role of potential contamination
of ACE inhibitors with nitrosamines for the development of
skin cancer is discussed.

Key words. Enalapril, Nitrosamines, skin cancer.

Introduction.

The pathogenesis of the keratinocytic forms of skin cancer
remains a mystery. Besides the genetic factors (xeroderma
pigmentosum, Goltz Gorlin syndrome), congenital or acquired
immune deficiencies, systemic immunosuppressive therapy
(in transplant patients), light skin (Fitzpatrick type 1), painful
sunburns and etc. [1-3], there are other factors such as the
presence of certain or multiple mutagens in some medications
(the so-called nitrosamines) which are able to potentiate the skin
cancer development [4,5].

The controversy with the regulatory authorities and their
limitations remains relevant at the moment, however at the end of
2022, the results of an extremely important retrospective large-
scale study by a French team, concerning the mentioned issue,
was announced [6]. The purpose of the study is to clarify the
overall cancer risk in patients taking nitrosamine-contaminated
valsartan in comparison with those taking uncontaminated
valsartan for a certain period of time [6]. Statistically significant
risks were found only for melanoma and liver cancer; therefore
it should be noted that the scientific work was focused on
the presence of a single nitrosamine contamination without
specifying whether it has exceeded the acceptable daily dose
(ADI) or not [6].

The terms "availability”, "availability above the daily
acceptable dose" or "200 times above the daily acceptable
dose" was not taken into account, but in all likelihood play a
key role in the generation of certain or multiple types of cancer.

Although the data are not conclusive, it remains indicative that
even the presence of a single mutagen/nitrosamine in valsartan
as contaminant is capable of causing melanoma and liver cancer
even in small percentage of the patients [6].

With the problem arising in 2022, a famous pharmaceutical
company withdrew from the market a large number of
antihypertensive drugs containing hydrochlorothiazide and
quinapril due to the increased concentrations of another
type of nitrosamine [7]. Because of this confession by the
pharmaceutical giant Pfizer (for periods between 20 and 30
years ago) ACE inhibitors (and the possible development of
skin cancer) were brought to the attention of the clinicians.
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Therefore, the nitrosamines should be the possible cause of
the same cancer development, regardless of whether they are
present in sartans or ACE inhibitors, smoked meats, or beer [4].

We present two unrelated cases of patients receiving ACE
inhibitors for arterial hypertension, subsequently developed
multiple basal cell carcinomas, some of which located in
areas never exposed to solar radiation. One of the patients also
developed a dysplastic melanocytic nevus.

The potential role of nitrosamines in officially announced drug
classes (including ACE inhibitors) as potential carcinogenic
inductors, in particular keratinocytic types of cancer and
melanoma precursors (in the dysplastic nevi), is discussed.

Case report 1.

A 72-year-old male reported to the dermatology department
(2023) with primary complaints of multiple tumorous lesions
located behind the neck, left ear, on the forehead, under the right
eye and on the upper abdominal region. The lesions are from
about no more than 2 years. In recent months the patient noticed
the lesions changing in size and color.

Comorbidities: duodenal ulcer and past ischemic stroke
for which he takes systemic medications: vinpocetine 10mg
twice a day, enalapril 10mg once in the morning (since 2008),
flupentixol/melitracen 0.5mg/10mg once in the morning,
acetylsalicylic acid 100mg once in the evening and piracetam
three times a day.

In 2010 a basal cell carcinoma was removed from the patient’s
right nasolabial fold via followed single surgical excision and
undermining approach for defect closure. The histology showed
Basal cell carcinoma, incomplete, so that radiation therapy
followed with good final results and no clinical signs of disease
progression over the years.

Figure la-f. Nodular formations with a pearly surface located on
the skin of the neck (a) and behind the left ear (b). The lesions on
the forehead (c) and under the right eye (d) were hardly defined,
erythematous and with visible teleangiectasias (c). A pigmented macule

with uneven pigmentation is observed on the skin of the abdomen (e.f).
Current dermatological examination 12 years later showed

nodular formations with a pearly surface located on the skin
of the neck (Figurela), behind the left ear(Figure 1b). The
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lesions on the forechead(Figure 1c) and under the right eye
(Figure 1d) were hardly defined, erythematous and with visible
teleangiectasias (Figure 1c). The formations were all suspected
clinically and dermoscopically for basal cell carcinoma.
Additionally, a pigmented macule with uneven pigmentation is
observed on the skin of the abdomen, suspected of dysplastic
nevus (Figures le,f).

Under local anesthesia the patient underwent surgery for four
of the suspicious lesions — on the neck (Figure 2a), behind the
left ear (Figure 2b), on the forehead (Figure 2c) and for the lesion
on the abdomen (Figure 2d). Within one surgical session each
lesion was removed with an elliptical excision. The remaining
defects were closed by single interrupted sutures (Figure 2a-d).
Outpatient follow-up and removal of the sutures were done 10
and 12 days after the surgery. Histology showed three basal cell
carcinomas, staged pTINOMO and one dysplastic nevus with
clear resection lines.

Figure 2a-d. Intraoperative view: Surgical excision of the lesions: on
the neck (a), behind the left ear (b), on the forehead (c) and on the
abdomen (d). The remaining defects were closed by single interrupted
sutures (a-d).

A change in the patient’s medication therapy was suggested —
enalapril was recommended to be switched to amlodipine.

Case report 2.

An 87-year-old female reported to the dermatology department
with primary complaints of a tumorous lesion located above the
right upper lip and reddish plaque on the left cheek and forehead
from 3-4 years.

Comorbidities: past Covid-19 infection, arterial hypertension,
congestive heart failure, ischemic heart disease, bilateral
macular degeneration of the retina. Systemic medication: since
10 years (2012/2013) perindopril/indapamide 10mg /2.5 mg
once in the morning, Lercanidipine hydrochloride 10 mg once
daily and latanoprost 50 micrograms/ml eye drops.

In 2017 the patient reported a lesion which later on and after
removal was verified as basal cell carcinoma 0.6/0.4 cm in size,
stage TINOMO with clear resection lines. The procedure was
surgically removed with an oval excision under local anesthesia
and the defect was closed with an island flap.
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The current dermatological examination (2023) in the
policlinic showed several raised lesions with a firm consistency,
an erythematous base and a pearl-like edge with crusts located
above the left eyebrow (Figure 3a,b), under the left eye (Figure
3c) and above the right lip (Figure 3d). The lesions were
suspected of basal cell carcinoma.

Figure 3a-d. Raised lesions with a firm consistency, an erythematous
base and a pearl-like edge with crusts located above the left eyebrow
(a,b), under the left eye (c) and above the right lip (d).

Under local anesthesia the lesions located on the left eyebrow
(Figure 4a,b), under the left eye (Figure 4c,d) and right upper lip
(Figure 4e) were removed with an elliptical excision.

i

Figure 4. a,b: Intraoperative view: Elliptical excision of the lesion
located on the left eyebrow(a). The remaining defect is closed by single
interrupted stitches (b).

¢,d: Intraoperative view: Elliptical excision of the lesion located under
the left eye (c), closed by single interrupted stitches (d)

e: Intraoperative view: Elliptical excision of the lesion located on the
right upper lip (e)f: Postoperative view of the patient. Defects closed
by single interrupted stitches.

Smooth postoperative period (Figure 4f). Outpatient follow-
up and removal of the sutures were done 10 and 12 days after
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the surgery. Histology showed three basal cell carcinomas,
staged pT1NOMO with clear resection lines.

A change in the therapeutic regimen was done - Chlorthalidone
25 mg, Lercanidipine hydrochloride 10 mg, Moxonidine 0.2
mg once in the evening. The medication with perindopril/
indapamide was stopped.

Discussion.

The analysis of the scientific data from the recent past [8-10]
is often ignored by current meta-analyses and retrospectives
studies. However, connecting the past and present studies
[6,8-10], is capable of providing answers to many remaining
unresolved dilemmas and could help resolve future problems
(for example the problem with the nitrosamines in high blood
pressure drugs (but not only in them).

The value/ paramount importance of the retrospective studies
from the recent past lies entirely in their lack of observation of
certain external factors [8-10] that were not known at that (past)
time—namely, the availability of nitrosamines, which was
revealed in 2018 by the FDA [6]. Therefore these “unknown”
events are guaranteeing the absolute neutrality and objectivity
of the final results of the study, due to the fact that they could
not be influenced by nonexistent (at least at that moment) facts
or data [8-10].

Prospective analyzes are accepted as absolute proof of a
causal or pathogenetic relationship in medical science and
data evaluation. However, at the moment their importance
seems minimal or difficult to implement because it would not
be possible from an ethical point of view to start prospective
studies, which would track the side effects of the nitrosamines
in certain medications.

It would be also difficult (from a moral and practical point of
view) to persuade the patients to voluntary sign the consent
documents in order to take the nitrosamine-contaminated drugs
at concentrations between 20 and 200 above the acceptable
daily limit (ADI) or the recently (20-30 years) distributed
medications by the pharmaceutical companies themselves [7].
These facts are contributing to the thesis about the significance
and neutrality of the retrospective/prospective case reports. The
information in those is also confirmed by recent meta-analyses
and large-scale retrospectives studies [8-10].

Long before the results from the large-scale French study
confirming the link between the nitrosamines and melanoma [6],
this connection had already been published many times based on
single clinical cases [11-18]. Regardless of this fact, the French
study re-emphasizes the link between the intake of nitrosamine-
contaminated valsartan and the development of melanomas
[6]. Similar observations are being made for the simultaneous
appearance of melanocytic and keratinocytic tumors after oral
intake of potentially nitrosamine-contaminated sartans, thiazide
diuretics or combination of the above mentioned [19-21].

These cases are indicative and alarming regarding the potential
role of nitrosamines in the keratinocyte cancer development [19-
21]. Proceeding from the thesis/"hypothesis" that nitrosamines
present a key role in the skin cancer development in general, it
would be wise to say that their presence in the ACE inhibitors
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(officially announced only by Pfizer at the moment) would
cause equivalent to analogous types of cancer (analogous to
those registered after oral intake of contaminated sartans and
thiazide diuretics).

The potential presence of nitrosamines in sartans also appears
to be a possible cause for the development of dysplastic nevi
and basal cell carcinomas [20,21].

Their potential presence in ACE inhibitors would in all
likelihood lead to the progression of the same lesions (Patient
1 presented with multiple basal cell carcinomas and dysplastic
nevus after oral administration of enalapril).

Based on the fact that it is unlikely that two different types of
skin tumors (or tumor precursors such as dysplastic nevi) can
be induced after oral administration of antihypertensive drugs
with different mechanisms of action, then the unifying factor for
this induction remains only the nitrosamines? These data have
been supported today only for melanoma or melanocytic skin
tumors [6].

Back in 2017, Nardone B et al. established a relationship
between the intake of ACE inhibitors and the development of
basal cell, squamous cell carcinomas and melanomas [10].

1) BCC- unadjusted OR (95% CI): 2,09 (1,87-2,34) / adjusted
OR (95% CI): 2,23 (1,78-2,81)

2) SCC- unadjusted OR (95% CI): 2,53 (2,07-3,08)/ adjusted
OR (95%CI): 1,94 (1,37-2,76)

3) MM- unadjusted OR (95% CI): 2,42 (2,00-2,95)/ adjusted
OR (95 % CI): 1,71 (0,97-3,00)

Similar are their observations regarding the intake of ARB
blockers [10].

1) BCC- unadjusted OR (95% CI): 2,16 (1,85-2,52) / adjusted
OR (95% CI): 2,86 (2,13-3,83)

2) SCC- unadjusted OR (95% CI): 2,50 (1,93-3,23)/ adjusted
OR (95%CI): 2,22 (1,37-3,61)

3) MM- unadjusted OR (95% CI): 2,25 (1,73-2,94)/ adjusted
OR (95 % CI): 1,24 (0,54-2,85)

As well as after taking thiazide diuretics [10].

1) BCC- unadjusted OR (95% CI): 1,73 (1,49-2,02) / adjusted
OR (95% CI): 2,11 (1,60-2,79)

2) SCC- unadjusted OR (95% CI): 2,97 (2,33-3,79)/ adjusted
OR (95%CI): 4,11 (2,66-4,35)

3) MM- unadjusted OR (95% CI): 2,06 (1,59-2,66)/ adjusted
OR (95 % CI): 1,82 (1,01-3,82)

As for keratinocytic skin tumors, it is striking that the risk of
developing basal cell carcinoma after taking ACE inhibitors
is doubled, and after stratification of the data, this risk is even
slightly increased, which in practice largely excludes a sporadic
relationship between the two events [10].

Similar are the data for squamous cell carcinoma after
administration of ACE inhibitors [10].

The relationship between the use of ARB blockers and the
development of basal cell carcinoma is even more pronounced,
to an extent similar to that after taking ACE inhibitors, with
an almost threefold risk after stratification (unadjusted/adjusted
OR) [10]. For squamous cell carcinoma, the risk remains double,
and relatively constant after stratification.

The data are also convincing for keratinocyte tumors arising
after the administration of thiazide diuretics: an almost twofold
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and constant risk of developing basal cell carcinoma, as well
as a 3- to 4-fold increased risk of developing squamous cell
carcinoma [10].

The link between taking the three types of antihypertensive
drugs and the development of keratinocyte types of cancer may
be from:

1) The batches from the three drug classes have been withdrawn
from the market due to the repeatedly elevated concentrations
of nitrosamines.

2) The risk of developing keratinocytic types of cancer and
in particular basal cell carcinoma being doubled and relatively
constant.

We can conclude that the nitrosamines may be, or in fact are
the missing piece of the puzzle in the carcinogenesis of the
keratinocytic forms of skin cancer and basal cell carcinomas
especially.

Regardless of whether the nitrosamines occur as an impurity
in any of the three drug classes (ACE inhibitors/ARB blockers
or thiazide diuretics), in practice they are the most likely
substances with a potential procarcinogenic effect, causing this
persistent and relatively even distributed risk.

Analogous and indicative are the data on the appearance
of melanomas after taking ACE inhibitors - an almost or
approximately two-fold increase [10]. This could also explain
the reason for the parallel appearance of 1) multiple keratinocyte
tumors in the two described patients and 2) the dysplastic nevus
presented in patient 1 [20,21].

Conclusion.

It can be concluded that the pathogenesis of keratinocyte
cancer and melanomas remains a mystery to this day. However,
the curtain on this mystery appears to be slightly lifted following
the FDA's 2018 release of nitrosamine contamination’s data
in valsartan. This provided a closer monitoring of the actual
patients followed by retrospective analyses/meta-analyses of
large databases worldwide.

The relationship between the intake of different types of
potentially contaminated drugs and the development of
skin cancer (but also other types of cancers) is found to be
significantly increased.

For the first time in the world literature, 2 cases of patients
with skin cancer after long-term intake of ACE inhibitors,
potentially contaminated with nitrosamines, are presented. A
thorough analysis of the available literature was made.

The differences in the statistics across the geographic regions
may be due to:

1) The different genetic sensitivity or predisposition of the
population regarding the development of a certain type of
cancer in certain geographical regions.

2) The quality of the different drugs that are distributed in a
certain geographical area by certain manufacturers and their
suppliers.

3) The possible presence/ availability of different nitrosamines
as mono- or polycontamination in the presented drugs.

The companies and the regulatory authorities in the form of
the FDA/EMA have a unique opportunity to bring this sensitive
information to the public: Which and how many nitrosamines
are in these medications? At what concentration levels? Period



of administration? In which medications exactly ? What are
the results of the intake: single or multiple cancers that are
developed?

Still, these are unanswered questions or perhaps delayed
responses?.
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