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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The Nitrosogenesis of skin cancer is a newly introduced 

concept in medical science, the significance of which is yet to be 
the subject of detailed analyses and discussions. Contamination 
of the most commonly used drugs for systemic treatment 
worldwide (such as Angiotensin receptor II blockers/ ARBs, 
ACE inhibitors, Beta blockers, Thiazide diuretics, Metformin, 
Ranitidine, Nizatidine, tricyclic antidepressants, anticoagulants/
dabigatran, Rifampicin, calcium channel blockers , SSRIs/ 
selective serotonin reuptake inhibitors, Varenicline) is already 
a fact and is more than worrying but also indicative. It is ʺthis 
relationshipʺ that has been repeatedly described in the medical 
literature (initially) as an association, and subsequently now 
increasingly as a causal relationship, a pathogenetic relationship.

Observational data from clinicians over the past year 
increasingly speak in favour of a pathogenetic link and 
associate every single drug declared as contaminated with the 
development of heterogeneous forms of skin cancer gradually 
and surely. New drugs are added monthly that have not yet been 
declared as actually/potentially contaminated but are probably 
known to regulatory authorities or are in the process of being 
clarified. In parallel, the number of nitrosamines identified 
as contaminants in medicines is growing. This should not be 
surprising to anyone: ˝You take 3 drugs contaminated with 
mutagens- you subsequently develop skin cancer˝.

Polymorbidity and multimedication against the background 
of polycontamination with nitrosamines appears to be the most 
serious problem at present. While until recently polymorbidity 
was considered to be a key factor in carcinogenesis (generator, 
trigger, inducer), today this dogma should be re-examined or 
looked at from another, radically different angle: from the angle 
of polycontamination to multimedication within polymorbidity. 
It is this that could provide a good explanation for the pandemic 
concerning skin cancer, for example.

The development of relatively identical patterns of 
manifestation of skin tumors after concomitant intake of drugs 
declared as contaminated (drugs from the classes already 
mentioned above/ with radically different mechanism of action) 
supports unequivocally the thesis that: the nitrosogenesis of 
skin cancer is an undeniable fact that should be studied in detail. 
Studied because it could be eliminated. 

The analysis presented within this scientific thesis concerns 
4 polymorbid patients who developed skin tumors within the 
framework of the multimedication they were assigned. The 
concomitant intake of medications declared as contaminated 
(in the presented patients) led to the manifestation of single 

or multiple skin neoplasms that were successfully treated 
surgically.

Once again, the importance of potential/actual contamination 
of beta blockers, ACE inhibitors, oral antidiabetic drugs, 
and sartans in the generation of 1) non-melanocytic forms of 
skin cancer, and 2) melanoma precursor lesions or so-called 
dysplastic moles is established and validated.

The possible contamination with nitrosamines of 1) other types 
of tricyclic antidepressant- Melitracen; 2) antidepressant of the 
selective serotonin reuptake inhibitor (SSRI) class: Paroxetine; 
3) antidepressant of the serotonin and noradrenaline reuptake 
inhibitor (SNRIs) class: Venlafaxine, as well as of the systemic 
anticoagulant: apixaban is highlighted for the first time in the 
world literature.

Key words. Nitrosogenesis, amlodipine, perindopril, 
enalapril, melitracen, venlafaxine, paroxetine, metformin, BCC, 
dysplastic nevi, trichoadenoma, metatypical BCC, SCC, Drug 
induced cancer.
Introduction.

The ubiquitous distribution/contamination of the most 
commonly used medicinal products worldwide with 
nitrosamines is, in practice, still a serious problem [1]. 

The lack of adequate control of the intake of a relevant 
carcinogen, mutagen, or nitrosamine, as well as the calculation 
to determine the risk of developing a given cancer subsequently, 
is determined precisely by the possibility that a given tumor 
inducer may be further uncontrollably taken up within the 
feeding process as well [2]. The relationship between the intake 
of certain types of foods and the development of heterogeneous 
cancers has been established repeatedly in the past and also 
remains a dilemma to this day [3-7]. 

Analogous to this dietary intake, from now on it would 
be appropriate to calculate the drug intake as well, since 
nitrosamines of different types (but also of analogous/equivalent 
type to those in foods ) have been found in a number of drug 
preparations [1,8]. 

In practice, there is evidence of an association of nitrosamine 
intake within the dietary process and subsequent development 
of various cancers in humans. However, when the same 
nitrosamines (or NOCs/Nitroso Compounds) are found in 
drugs, the recommendations of regulatory authorities are : That 
drug intake should not be discontinued, as there is no evidence 
of carcinogenic effects of nitrosamines in humans? These calls 
from the regulatory authorities remain to resonate today as a 
paradox. 

Nitrosogenesis of skin cancer is the new, logically sound, 
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and at present categorically irrefutable concept that links 
heterogeneous (nitrosamine-contaminated) drug intake to the 
development of skin cancer [9]. 

A series of patients with heterogeneous forms of skin cancer 
that developed after receiving heterogeneous medications that 
have so far been declared as nitrosamine-contaminated drugs by 
regulatory authorities worldwide is presented.
Case 1. Keratoacanthoma and dysplastic nevi after Bisoprolol, 
Amlodipine/Valsartan

We report a 76-year-old patient with complaints of 
approximately 4 months' duration, manifesting as a tumor 
formation in the scalp (Figure 1a). According to the patient's 
history, there is evidence of one painful sunburn in the scalp 
and body area in adolescence. The dermatological examination 
revealed clinical evidence of a nodular lesion in the scalp 
area with a diameter of no more than 1 cm, with a centrally 
located hyperkeratotic ʺ type of tumourʺ, clinically suggestive 
of keratoacanthoma (Figure 1a), as well as multiple actinic 
keratoses (Figure 1a). 

Additionally, two nevi with indistinct borders and irregular 
shape were observed in the dorsal region, one located medially 
at the level of C7, the other in the left shoulder region, clinically/
dermatoscopically suspicious for dysplastic nevi (Figures. 1b, 
1c,1d). 
As comorbidities in the patient are known:

Arterial hypertension of 15 years' duration and benign 
prostatic hyperplasia. The patient's concomitant medications 
include 1) Bisoprolol fumarate 2.5 mg once daily for 10 years, 
2) amlodipine/valsartan 5mg/160 mg once daily for 10 years, 
3) moxonidine 0.3 mg once daily in the evening one tablet, and 
4) dutasteride/ tamsulosine hydrochloride 0.5mg/ 0.4 mg once 
daily. 

Surgical treatment was performed under local anesthesia, and 
the lesions were removed by elliptical excisions and the defects 
were closed by stretch plasters and wound edge adaptation by 
single skin sutures (2a-2d).
Case 2. Multiple basal cell carcinomas in the context of taking 
bisoprolol, amlodipine, valsartan.

We report a 69-year-old patient who visited the dermatological 
surgery outpatient clinic due to the appearance of painful tumor 
formations localized in the skin area, which had been increasing 
in size in recent months and were causing severe discomfort 
in the form of burning, itching and increased sensitivity - 
spontaneously and on touch (Figures 3a-3d). 

The tumor formation in the back area dates back to 2015/2016 
(Figure 3a,3b), and has progressively increased in size and at 
times bled over the past 2 years. According to history-taking 
data, the initial size of the tumor was the size of a bean, was 
initially asymptomatic and did not make an impression on the 
patient until mid/late 2020.

The lesion , localized to the shoulder region , appeared 
(according to anamnestic data) in 2019 and also increased in 
size progressively over the last 2 years (Figure 3c). 

The tumor in the nasal region is present since 2022 (Figure 3d). 
Arterial hypertension and heart failure are known as 

comorbidities in the patient. Systemic medication at the time 
of hospitalization included: 1) Bisoprolol fumarate 5 mg 
(twice a half tablet per day from 2018 to date), 2) Amlodipine 
5 mg (twice daily from 2019/ morning and evening one), 3) 
Torasemide 10 mg (one per day from 3 years), 4) sacubitril/ 
valsartan 49mg /51mg (once daily since 3 years till date), 5) 
amiodarone hydrochloride 150mg ( ½ tablet daily since 5 years 
excluding Friday , Saturday and Sunday), 6) empaglifozin 10mg 
one tablet daily since 5 months. 

Figure 1. 1a: Clinically suspicious keratoacanthoma formation in the 
scalp area.
1b-d: Dysplastic melanocytic nevi localized in the upper part of the 
back.

Figure 2. 2a,b: Surgical removal of the lesion in the parietal scalp by 
elliptical excision. 2c,d: Surgical removal of 2 pigmented dysplastic 
nevi by elliptical excision.
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The lesions were surgically removed under local anesthesia as 
the histopathological findings for all three tumors were in favor 
of adenoid cystic basal cell carcinoma, early stage (Figures 
4a-4c/5a-5c/6a-6c). 

In the lesion localized in the shoulder region and the one 
localized adjacent to the medial orbital angle, the resection lines 
found postoperatively (histopathologically) were close to the 

tumor cells; therefore, close monitoring of the patient and, if 
necessary, re-excisions were recommended.
Case 3. Basal cell carcinoma within combined systemic 
treatment with perindopril, enalapril, losartan, metformin, 
paroxetine/ SSRIs, melitracen/ tricyclic antidepressant

We report a 67-year-old female patient with a duration of 
complaints between 3 to 5 months regarding the appearance of 
a neoplasm , localized in the nasal area (Figure 7a). Clinically, 
a tumor-like formation with a central ulceration and a pearly 
border with a diameter of no more than 1 cm , localized to 
the right of the dorsum of the nose, clinically suggestive of 
basal cell carcinoma, was observed during the dermatological 
examination (Figures 7a/7b). 

Figure 3. 3a,b: Epithelial skin tumor in the back area.3c: Nodular 
tumor formation in the right shoulder area. 3d: Basal cell carcinoma 
in the medial orbital area on the right.

Figure 4. 4a,b,c: Surgical removal of facial tumor by elliptical excision 
and staged coverage of the defect by single skin stitches.

Figure 5. 5a,b,c: Surgical removal of the tumor in the right shoulder 
area by elliptical excision - in depth to the musculature 5a,5b.

Figure 6. 6a,b,c: Surgical removal of the tumor in the back area, 
posterior sweat groove by elliptical excision - in depth to the musculature 
6a,6b. Postoperative findings after glove drain placement -6c.

Figure 7. 7a: Clinical finding with tumor lesion localized in the 
nasal area, suggestive of epithelial skin tumor/SSC. 7b: Preoperative 
marking of the resection lines. 7c: Intraoperative finding - tumor 
removal by elliptical excision. 7d: Immediate postoperative finding 
after closure of the defect.
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The patient's known comorbidities included a hypertensive 
heart without congestive heart failure, non-insulin-dependent 
type 2 diabetes mellitus, and an anxiety disorder.

The patient's concomitant medications include: 1) Perindopril 
arginine 5mg/ indapamide 1.25 mg/ amlodipine 5 mg, one tablet 
daily from 2023 (2015-2020 she took Enalapril maleate , 2 times 
one tablet, subsequently losartan potassium/ hydrochlorothiazide 
50/12.5 mg one tablet per day for the period from 2020-2022); 
2) Gliclazide 60 mg one tablet in the morning; 3) Metformin 
hydrochloride 1000 mg for 11 years : half a tablet in the morning 
and at lunch and one tablet in the evening; 4) Paroxetine 20 mg/ 
SSRIs/ selective serotonin reuptake inhibitors : one per day for 
3 years, and 5) Flupentixol 0.5 mg/ Melitracen 10 mg : 2 tablets 
per day for 3 years.

Undergone hysterectomy in the past for massive uterine 
prolapse and a condition after a bout of purulent mastitis years 
ago. 

Inpatient laboratory investigations showed mildly elevated 
glucose : 6.7mmol/L; hyperuricaemia : 410 µmol/L; CRP 8.6 
mg/L; gamma glutamyl transferase /GGT : 60 U/L and massive 
bacteriuria with isolated Klebsiella pneumonia, subsequently 
treated with Levofloxacine 5mg/ml once daily for 7 days, 
intravenously. 

The tumor lesion was surgically removed under local 
anesthesia as an elliptical excision (Figures. 7b/7c/7d), with 
histopathologic verification of nodular basal cell carcinoma 
less than 2 cm in size. Histopathological data showed that one 
lateral resection line was adjacent to the tumor cells. Close 
clinical monitoring of the patient and re-excision if necessary 
was recommended.
Case 4. Basal cell carcinoma, trichoadenoma and dysplastic 
nevus after bisoprolol, venlafaxine (SNRIs/ serotonin and 
noradrenaline reuptake inhibitors), apixaban (?)

An 86-year-old patient presenting to the outpatient clinic for 
a wound , localized in the nasal area, which was dated 2017 
(Figure 8a). No evidence of intense sun exposure over the 
years or of painful sunburns in adolescence. Lack of familial 
predisposition to skin cancer. 

Preoperative biopsy was taken on an outpatient basis and was 
suggestive of basal cell carcinoma. Within the dermatological 
examination performed, the presence of

1) an ulcerative lesion over the ala nasi on the right with a 
size of 2.5 cm, central ulceration and a slightly raised peripheral 
margin, single telangiectasias, clinically suggestive of basal cell 
carcinoma (Figure 8a), was remarkable. 

2) a circular solid tumor-like lesion with a diameter of 1 cm 
and the presence of dilated blood vessels on the surface, again 
clinically suggestive of basal cell carcinoma (Figure 8c)/age of 
the lesion of 2021 was found in the forehead area, frontal left.

3) Temporally on the right, a pigmented lesion with clinical 
and dermatoscopic features of dysplastic nevus was found 
(Figure 8b): irregular shape, mild elevation of the lesion in 
places, disrupted melanocyte network dermatoscopically/ 
unclear duration according to anmnestic data but change in 
shape and intensity of pigmentation in the last 2 years. 

4) In the dorsal- posterior sweat trough area , at the level 
of Th 12 as well as two and a half feet to the right , lateral 

to the midline, there are 2 lesions , suggestive of cutaneous 
precancerous lesions (Figure 8d)/ the date of presence of the 
lesions is over a year, but according to the anamnestic data, 
which is inconclusive/indicative, cannot be determined with 
precision: 4. 1) a circular plaque-shaped lesion with red color, 
fine desquamation, slightly erosive surface and a diameter of no 
more than 2.7 cm, suggestive of Morbus Bowen (Figure 8d), 
and 4.2) a lesion similar in shape and size , but localized in the 
sacral region on the right, suspicious for a pigmented form of 
Morbus Bowen (Figure 8d).

As co-morbidities are known: Arterial hypertension and 
permanent atrial fibrillation of at least 10 years' duration; 
chronic viral hepatitis D without delta agent/ 2023; renal cysts 
; degenerative changes of the spine; chronic congestive heart 
failure; moderate mitral insufficiency ; intermittent left femoral 
block ; chronic pancreatitis, colonic diverticula ; cavernous 
hemangioma and liver cysts ; antral erythematoexudative 
gastritis ; prostate adenoma ; L4/L5 disc herniations ; depression 
; chronic insomnia.

The patient's systemic medication within the hospitalization 
included: 1) bisoprolol fumarate 5 mg: 2 times half a tablet from 
10 years, 2) digoxin: 1 time daily half a tablet, 3) apixaban 5 mg 
: 2 times half a tablet from 2/3 years, 4) esomeprazole 40 mg : 
once daily half a tablet / from 2 years, 5) olanzapine 5 mg : half 
a tablet daily from 6 years, 6) venlafaxine 75 mg / SNRIs: 2 
times one tablet daily / from 6 years, 7) pregabalin 75 mg: one 
tablet daily / from 6 years, 8) bromazepam 3 mg: in the evening 
one or half a tablet, every 2 days / from 30 years, 9) quetiapine 

Figure 8. 8a: Ulcerative lesion subsequently verified histopathologically 
as basal cell carcinoma involving the ala nasi. 8b: Melanocytic nevus 
histologically identified postoperatively as having mild dysplasia. 
8c: Trichoadenoma in the forehead area, preoperative finding. 
8d: 2 lesions clinically suggestive of Morbus Bowen, planned for 
surgical intervention as part of a future hospitalization.
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25 mg: in the evening , one to 2 tablets, every 2 days / from 5-6 
years, 10) zopiclone 7.5 mg: one half to one tablet every two 
days / from 1 year.

Preoperative nuclear magnetic resonance imaging of the lesion 
in the nasal area showed no bone or cartilage involvement.

Three lesions were removed during hospitalization: the first one, 
located in the nasal area/ with postoperative histopathological 
evidence of basal cell carcinoma (T2N0M0), clean resection 
lines, and a flap was performed to cover the defect; 2) the tumor , 
localized in the forehead area, was histopathologically classified 
as trichoadenoma, clean resection lines; 3) the pigmented lesion 
on the right temporal was histopathologically determined as 
melanocytic nevus with mild dysplasia. 

Surgical removal of the remaining two lesions in the dorsal area 
was planned as part of a subsequent, planned hospitalization.
Discussion.

The frameworks of certain standards are in principle nice as 
definitions or ideal ̋ imaginary boundariesʺ, but their applicability 
in real conditions often turns out to be impossible or in practice 
in this case we are talking about ʺabsolute inapplicabilityʺ. 

We should not ignore the fact that the state of ʺabsolute 
inapplicabilityʺ is created by someone and again for the benefit 
of someone in order to block again ʺsomethingʺ (as action or 
nonaction), while at the same time being given the ʺgreen lightʺ 
for another kind of action or nonaction? Similarly, to what has 
just been shared: for 40-60 years now, nitrosamines have been 
ʺtoleratedʺ in the most commonly used medicines worldwide 
for the benefit of pharmaceutical companies, and this ʺenforced 
toleranceʺ is still ensured by the control authorities [1,10]. 
The notion sounds absurd but remains real: ʺforced regulatory 
tolerance by necessityʺ, which in 2018 has also become at 
least a ʺconscious forced regulatory necessity for tolerance 
of carcinogens in the most commonly prescribed medicines 
worldwideʺ.

Or is it actually both units (of producers and regulators) that 
1) on the one hand regulate the creation of the cancer pandemic, 
and 2) manage and sustain its existence globally? Or to put 
it even more clearly in the distant past- ʺthe production and 
regulatory units of the planetʺ follow the wise postulate: ̋ Divide 
and conquerʺ.

Both units seem to follow history and learn from it quickly/
easily, which could also be described as commendable: ʺYou 
create a problem that only you can solve, and in the process 
of creating and solving it: you can only make a profit!ʺ 
Unfortunately, the thirst for profit often leads to a loss of control, 
followed by irreparable, catastrophic damage to public health. 
And it is called: (skin) cancer pandemic.

Following the identification and official initial condemnation 
in 2018 of the ʺso long denied carcinogen contaminationʺ 
globally, the processes of its ʺforced legalizationʺ or allowing 
permissive availability in the form of so-called daily 
acceptable intake dosis have been launched. Unfortunately, this 
undoubtedly ʺgallant gestureʺ by regulators to manufacturers 
is practically unworkable for polymorbid patients or those 
with multimedication. The reason for this impracticability is 
further supported by the lack of a general calculation capability 
within the framework of polycontamination, namely: 1) neither 

clinicians are able to calculate these concentrations daily and 
repeatedly (in time and in engagement related to each patient), 
2) nor are these real concentrations labelled in the package 
leaflets of the respective drugs (as promised) to allow, at least in 
theory, the calculation of risk. 

We are not even referring here to the additional inhalant 
component as an aggravating factor within smoking (active/
passive) [11,12], nor to the dietary component within 
heterogeneous/difficult to control, individual diets (3-7)(diets - 
one, perhaps - again a regulatory problem?) But the problems 
are not only in these units.

One should also take into account the fact that personalized 
medicine remains unrealistic for more than 95% of the 
population on Earth precisely because of modern trends or 
common perceptions, because of the killer rates of globalization, 
or because often 1) you have to become a ʺdoctor at any costʺ 
because it is fashionable or otherwise put: you have to respect 
the tradition in the family regardless of genetic burden (which 
however is not in favour of scientometric parameters, for 
example)

ʺ In practice, the problem also appears to be the severe 
universal morbidity that we ourselves are in fact creating 
by allowing the spread and intake of carcinogens within the 
framework of multimedication and polycontamination with 
nitrosamines ? And when that reality is justified or based on 
the quick and prioritized interests of only certain circles, it is 
severe. A reality analogous to that of nitrosamines in the most 
commonly distributed drugs worldwide and unfortunately: a 
ʺcoercive realityʺ again.

Ideal parameters and definitions exist in practice in textbooks, 
guidelines, galactic parallel reality handbooks, etc., and it 
should be noted that they do not always follow the dynamics 
of the evolution of the human mind, of environmental events 
and adaptation processes- whether in the form of behavioral 
reactions (avoidance of a threat/passive) or : active action to 
identify and quickly, permanently eliminate a potential danger. 
They follow not infrequently someone's interests. 

A number of questions remain open: where and why has 
the relevance and power of prospective follow-up in terms 
of proving causality been lost in the analysis of significant 
clinical observations worldwide? Why, 5 years after the first 
nitrosamines were formally available in valsartan in 2018, are 
such follow-up studies lacking? Why are batches of different 
classes of drugs being quietly withdrawn globally even though 
they pose no threat to patient health (according to official 
bodies)? Since when do regulatory authorities actually know 
about the presence of nitrosamines in medicines?

Why are the issues concerning the problems of polymedication 
and polycontamination with nitrosamines not clearly and 
precisely formulated? 

In effect, we are witnessing the loss of social responsibility/
identity in medicine in an effort to follow the modern priorities 
of the environment: modern drugs, modern lectures, modern 
hospitals, modern advertisements, modern loss of identity, 
modern opinions of the powerful of the day. Subsequently, a 
quieter life can probably be led. In practice, however- conformity 
is not obligatory? And social, moral, and scientific responsibility 
are or can be the product of the individuality of each of us [13]? 
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And this is what should be defined as (in)valuable contributions.
Analogous to the contribution concerning equivalent 

to completely overlapping patterns/ examples of clinical 
manifestations of skin tumors after intake of heterogeneous type 
of drugs contaminated with carcinogens/mutagens or so-called 
nitrosamines [1]. It is the ingestion of nitrosamine-contaminated 
drugs with radically different mechanisms of action and the 
consequent uniform development of skin neoplasms that 
underlies the definition of the term: skin cancer nitrosogenesis.

An observation that definitely sets a new logical beginning in 
terms of the analysis and interpretation of medical information. 
And an observation that has now also become a phenomenon 
conditioning a radically different interpretation of skin cancer 
pathogenesis [9].

The first case we presented was of a patient who took 
bisoprolol in combination with amlodipine/valsartan for 10 
years and subsequently developed keratoacanthoma, multiple 
actinic keratoses of the scalp and two dysplastic nevi in the 
dorsal area. The time of availability for keratoacanthoma was 
a few months whereas that for nevi was a few years. Because 
of the rapid development of keratoacanthoma and the history 
of painful sunburns in the past, the association with medication 
intake could be sporadic but should not be ignored as a model 
for analysis. 

Data on the development of epithelial tumors in association 
with dysplastic nevi after bisoprolol, amlodipine, and valsartan 
intake are available in the medical literature even in young 
patients without a history of painful sunburns [14]. 

Similarly, data on the development of basal cell carcinoma 
and dysplastic nevi after taking valsartan in combination with 
hydrochlorothiazide potentially contaminated with nitrosamines 
are also available [15].

The combination of the occurrence of multiple basal cell 
carcinomas and dysplastic nevi after taking enalapril and 
perindopril has also been described [16]. 

Recently published data again hint at the risk of developing 
keratinocytic tumours after taking potentially contaminated 
drugs from the group of calcium antagonists: amlodipine and 
felodipine: felodipine in combination with hydrochlorothiazide/ 
development of basal cell carcinoma; amlodipine in combination 
with bisoprolol/ simultaneous development of squamous cell 
and basal cell carcinoma of the face [1].

Multiple nevi in younger patients in areas not exposed to 
intense solar radiation could also occur after taking valsartan 
in combination with amlodipine, potentially contaminated with 
nitrosamines [17].

The small differences in the type of manifestation of epithelial 
tumors could also be theoretically explained to some extent 
by the heterogeneous type/concentration of the respective 
nitrosamine and/or the indolent predisposition of the affected 
patient.

In fact, in the patient described, there is evidence or initial 
signals of a possible association between the occurrence of 
potential melanoma precursors in the face of dysplastic moles 
in combination with an epithelial skin tumor in the scalp 
area: keratoacanthoma. The overlap of the corresponding 
clinical pattern after intake of other, potentially contaminating 

but fundamentally different in mechanism of action 
drugs (bisoprolol, amlodipine, valsartan)/ (valsartan and 
hydrochlorothiazide)/ (enalapril and perindopril)/ (felodipine 
and hydrochlorothiazide)/ (amlodipine/ bisoprolol)/ (valsartan 
and amlodipine) , is indicative of just such a possibility. 

There are also much more serious combined variants 
concerning the clinical manifestation/appearance of melanoma 
and basal cell carcinoma after taking both a potentially 
nitrosamine-contaminated ACE inhibitor-perindopril [18].

The second case we described concerns the simultaneous 
development of multiple basal cell carcinomas in a Bulgarian 
patient after taking bisoprolol, amlodipine and valsartan. The 
date of the initial occurrence of one of the tumours (the one 
in the back region) predates the intake of the drugs, namely: 
the date of the complaints from 2015/2016 ( asymptomatic 
lesion no larger than the size of a bean) , while the first intake 
of bisoprolol is dated (according to anamnestic data) only in 
2018 (two years later); of amlodipine in 2019 (3 years later); 
of sacubitril/ valsartan in 2020 (4 years later). In practice- 
the concurrent intake of the three potentially nitrosamine-
contaminated drugs starts in 2020 and it is probably this period 
that could also be considered hypothetically as the period of 
exceeding the so-called acceptable daily intake dosis. 

The data on the increase in tumour size concerning basal 
cell carcinoma of the back are from 2021 or one year after 
the combined intake of the triple combination of potentially 
contaminated drugs (bisoprolol, amlodipine, valsartan). The 
tumor in the shoulder area occurred in 2019 or immediately after 
the addition of amlodipine to the treatment regimen for arterial 
hypoertension , increasing in size and becoming symptomatic 
only in 2021: one year after starting the triple antihypertensive 
combination of bisoprolol, amlodipine, and valsartan.

The fact that for the empaglifozin taken by the patient (patient 
2) over the last 5 months, different methodologies are being 
developed (currently worldwide) to exclude nitrosamine 
contamination could be seen as at least worthy of clinicians' 
attention [19]. 

Metatypical basal cell carcinomas could also develop after 
intake of nitrosamine-contaminated enalapril and losartan [20].

The occurrence of a high-risk form of basal cell carcinoma 
within the telmisartan/hydrochlorothiazide treatment or after 
the intake of two other potentially/really contaminated classes 
of antihypertensive drugs has also been described [21]. 

Multiple epithelial tumors (SCC, metatypical BCC) have also 
been observed within systemic administration of valsartan in 
combination with chlorthalidone [22], and both classes of drugs 
belong to those declared as potentially/actually contaminated 
(sartans, thiazide/thiazide-like diuretics) [23,24].

The recent international data from a Japanese research team, 
which linked monomedication with thiazide diuretics (in patients 
with arterial hypertension) to the development of squamous cell 
carcinomas of the skin [25], should not be ignored. Another 
question is whether this is solely due to their photosensitizing 
action or is nitrosamine contamination the leading cause?

Similar to the above data, Canadian researchers have found an 
association between the long-term intake of a certain thiazide 
diuretic and the development of 1) on the one hand- melanomas, 
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but also 2) the heterogeneous forms of keratinocytic cancer [26].
A German study from 2022 linked the development of 

keratinocytic cancers to the intake of hydrochlorothiazide and 
ACE inhibitors [27]. 

The third patient described is indicative precisely of the issues 
concerning polycontamination within multimorbidity and 
polymedication. Within the last 5 months, the patient noticed 
the appearance of a tumor formation in the nasal area, verified 
histologically postoperatively as a basal cell carcinoma. The 
patient's systemic antihypertensive therapy for the past years 
includes : 1) short-term several months of perindopril and 
amlodipine- 2023/ for about 6 months; 2) enalapril maleate for 
about 5 years/ for the period 2015/2022; 3) losartan potassium/ 
hydrochlorothiazide/ for the period 2020-2022; 4) Metformin 
from 2012 to date/ 2023; 5) Paroxetine/ SSRIs/ selective 
serotonin reuptake inhibitors: One per day for 3 years/ from 
2020; 6) Flupentixol / Melitracen as the withdrawal period is 
from 3 years and lasts until now/ see case 3.

Intrapretation of the data is extremely difficult precisely 
because of the concomitant but also partly episodic intake 
of a total of 5 medications that are reported to belong to the 
groups of potentially/really nitrosamine contaminated: 1) ACE 
inhibitors, 2) sartans, 3) Thiazide diuretics, 4) metformin, 5) / 
SSRIs/ selective serotonin reuptake inhibitors and 6) tricyclic 
antidepressants.

The development of basal cell carcinomas after potentially 
contaminated drugs has been described after perindopril/
enalapril administration [16,18] as well as after losartan therapy 
[20]. The nitrosamines in metformin have also been described 
as possible triggers for the development of basal cell carcinomas 
[28].

Similarly, in the patient we presented in number 3 (who was 
taking losartan) , the intake of a certain sartan (in this case-
telmisartan) in combination with amlodipine could also be 
defined as risky in terms of the development of giant basal cell 
carcinoma because of possible contamination with nitrosamines 
[29,30]. 

The use of tricyclic antidepressants such as amitriptyline, for 
example, could also be problematic precisely because of its 
contamination with nitrosamines [31,32]. Melitracen, taken 
by the patient, also belongs to this group of medications, but 
there is currently no literature/regulatory data on its potential 
contamination with nitrosamines. Precisely because of this fact, 
the medication concerned should be screened for the presence 
of nitrosamines, similarly to amitriptyline.

The patient is indicative precisely with regard to the fact that 
she is also the first patient in the world literature to develop 
keratinocytic cancer after taking Melitracen/ a tricyclic 
antidepressant in the context of polymedication and possible 
polycontamination (see also the other potentially contaminated 
drugs taken by the patient).

The last two concepts (polymedication/polycontamination) 
make accurate determination of the pathogenetic significance 
of any potentially contaminated medication (taken by patient 
3) extremely difficult. But this significance remains logical and 
entirely possible as a thesis. 

The concomitant administration of Paroxetine/ SSRIs/ selective 
serotonin reuptake inhibitor by the same patient further supports 
the thesis regarding the nitrosogenesis of skin cancer due to the 
fact that this group of medications has also been described as 
being affected by nitrosamine contamination [33].

In practice, the patient was taking a total of 6 potentially 
nitrosamine-contaminated drugs, and the contribution of each 
individual group to the development of skin cancer remains 
unclear. The reason for this is that the medication leaflet lacks 
data regarding the concentration of the respective nitrosamine, 
as well as data regarding its absence or availability in general.

The fourth patient presented with histopathological evidence 
of 2 skin tumours after surgical excisions: a basal cell carcinoma 
involving the right nostril and a trichoadenoma in the forehead, 
as well as a dysplastic nevus in the right temple. The tumors 
were resected in sano.

The duration of the complaints concerning the lesion in the 
nasal area was 6 years (2017) and the tumor in the forehead 
area was 2 years (2021). The duration of the nevus is unclear 
according to history, but it became noticeable to the patient 
about 2 years ago. The intake of medications officially reported 
to belong to the group of potentially contaminated.

Biosprolol fumarate: for a period of 10 years, 2) venlafaxine: 
for a period of 6 years, and 3) arihaban: for a period of 2 to 3 
years/ see patient history 4. Apparent progression of tumours 
(according to anamnestic data) was observed within the 
combined intake of the respective drugs during the last 2 years. 

And while the development of keratinocytic cancers after 
intake of potentially nitrosamine-contaminated beta blockers 
(bisoprolol/ metoprolol) is no longer or recently a novelty (1), 
the data for the other two classes of drugs venlafaxine/SNRIs/ 
serotonin and noradrenaline reuptake inhibitors, and apixaban/ 
anticoagulants, are also not a big surprise. 

The reason why is that 1) it is batches of tricyclic antidepressants 
and 2) SSRIs/ selective serotonin reuptake inhibitors that have 
been pulled from the market due to nitrosamine contamination 
[31-33]. And this is what makes venlafaxine contamination 
entirely possible as well? 

Apixaban is an anticoagulant that blocks factor Xa [34].
Based on the fact that batches of another anticoagulant 

(Dabigatran) have recently been withdrawn from the drug 
market [35,36], contamination testing of apixaban in the near 
future seems more than feasible.
Conclusions.

1. The Nitrosogenesis of skin cancer is a concept that has 
become increasingly important over time. 

Contrary to the recently accepted worldwide perceptions that 
define patient polymorbidity as a key or risk factor in terms 
of carcinogenesis (carcinogenesis not only concerning skin 
cancer), but the following could also be shared on the basis of 
current clinical observations: Polymedication in multimorbid 
patients and the current polycontamination with nitrosamines 
(affecting almost all the most commonly taken classes of 
drugs) could be the real cause of the ʺskin cancers pandemicʺ. 
The rough calculation for patients taking this medication is of 
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apocalyptic proportions and the data on it remains currently 
hidden from end consumers and the most of the clinicians.

2. The number of medications actually contaminated 
with nitrosamines includes (according to official data) the 
contamination of ACE inhibitors , Beta Blockers and Thiazide 
diuretics, with batches of these medications being quietly 
withdrawn from the commercial market. Parallel or combined 
intake of these groups of drugs (even when the nitrosamines 
they contain are within acceptable limits) is also likely to be 
associated with exceeding the daily acceptable dose of a 
particular carcinogen or group of carcinogens. These processes 
are not yet defined and cannot be monitored at the moment. 

3. In the first two patients we described who developed 
keratinocytic tumors and melanoma precursors after combined 
administration of a beta blocker and sartan, the presence 
of amlodipine in the patients' ʺmedication menuʺ is again 
remarkable. Future investigations in this regard should be 
prioritized and publicized, as these data have been confirmed in 
observational studies of other groups of patients taking calcium 
channel antagonists for the treatment of arterial hypertension 
(1). The different types of skin cancers after intake of 
potentially nitrosamine-contaminated drugs could be explained 
by the heterogeneous type of nitrosamines found within the 
contamination.

4. Combined or stepwise administration of groups of drugs 
declared potentially contaminated (perindopril, enalapril, 
losartan, metformin/patient 3) could again be considered as a 
key element within the carcinogenesis/nitrosogenesis of skin 
cancer. For the first time in the world literature, the role of 
potential contamination in the context of nitrosogenesis is also 
discussed, concerning the concomitant use of two completely 
new drug groups (within the framework of polymedication and 
polycontamination) : Paroxetine/ SSRIs and Melitracen/ tricyclic 
antidepressant. Future investigations against the previously  
mentioned drugs could clarify their possible pathogenetic role. 
It should be borne in mind that both groups of drugs have been 
declared as actually contaminated by regulatory authorities and 
batches of them have been withdrawn from the market in the 
recent past.

5. The current work is also confirmatory (and second in the 
world literature) regarding the role of the potentially nitrosamine-
contaminated metformin in relation to the occurrence of basal 
cell carcinomas. 

6. The contributions and the innovative, to some extent 
preventive message (of the data presented within our clinical 
observations) also concern the necessity of screening (for 
possible nitrosamine contamination) of two completely new 
, previously unannounced classes of drugs: 1) Venlafaxine/ 
SNRIs, a serotonin and noradrenaline reuptake inhibitor and 2) 
the anticoagulant apixaban , a highly selective direct factor Xa 
inhibitor.
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