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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.
Onco-pharmacogenesis or pharmaco-oncogenesis of skin 

cancer is a concept , which could also be considered as an ʺend 
productʺ of drug-mediated Nitrosogenesis or of the permissive 
regime for carcinogens to be (un)controlled released in drugs. 
Their controlled distribution remains until 2025 as a forced 
and non-alternative and there is no indication of any possibility 
to introduce a full elimination regime against the already 
mentioned carcinogenic availability.

There are three main worrying facts that determine the need 
for these elimination regimes: 1) the clinicopathological 
correlations concerning the intake of a heterogeneous class 
of drugs and the subsequent development of relatively 
homogeneous tumours/ such as melanoma, 2) the recently 
proven mutagenic/ carcinogenic  action of certain nitrosamines, 
but this time directly on human DNA, and 3) the fact that some 
of the nitrosamines are potent photocarcinogens that exert their 
genotoxic effects only after irradiation with UVA/ also recently 
proven/. 

In addition to the rhetoric mentioned above, there is also an 
overlap in mutational patterns between the genes previously 
generally accepted to affect melanomas - p53 / RAS oncogenes 
, with those identified as target genes, but being affected 
ʺmutationallyʺ, by certain nitrosamines. The processes of 
photocarcinogenesis, nitrosogenesis and oncopharmacogenesis 
of skin cancer are inextricably linked and should not be 
considered and analysed unilaterally or in a semi-invasive 
manner. Cataloguing the type of nitrosamines and their precise 
concentration on drug leaflets and prescription/official websites 
with permanent access to clinicians and end-users remains the 
only safe and effective weapon in the fight against (un)controlled 
contamination.

The pharmaceutical industry and regulators remain the 
creators, the ̒ parentsʼ of onco-pharmacogenesis, nitrosogenesis, 
and therefore the processes involved in the generation and 
progression of skin cancer. 

The impossibility of establishing elimination regimes for 
certain mutagens and/or carcinogens already proven to be present 
in medicines remains a mystery. In practice, end consumers find 
themselves in a state of enforced tolerance of certain genotoxic 
substances that are not even declared as available.

Clinicians in the face of dermatologists/ dermatological 
surgeons remain the analysers and identifiers of these 
globalization processes.

Once again, we present a patient who took the antiarrhythmic 
(nitroso-) drug propafenone and developed a relatively short-
term nodular melanoma with a subsequent fatal outcome. We 

comment on the role of drug-mediated nitrosogenesis and its 
relationship to photocarcinogenesis and onco-pharmacogenesis.

Key words. Oncopharmacogenesis, Nitrosogenesis, N-nitroso 
propafenone, nodular melanoma, p53, RAS.
Introduction.

Nitroso issues and human cancer in general is a topic whose 
semantics should definitely not be questioned [1,2]. In recent 
years, the mutagenic or carcinogenic action of a number of 
compounds, defined as nitrosamines or nitroso compounds, has 
been known and repeatedly demonstrated in humans within 
a number of clinicopathological correlations (after intake of 
nitrosamine-contaminated drugs of a heterogeneous class) [2,3].

The lack of formalisation and accurate cataloguing of these 
nitroso compounds in drug prescriptions to date, only suggests 
a worsening of the crisis affecting oncopharmacogenesis. The 
problematic lies precisely in the fact that the ʺbranchʺ that 
controls and authorizes the disposition of carcinogens in drugs 
is also largely able to determine cancer incidence worldwide. 
In parallel, the following is happening :  drug manufacturers 
and regulators are refusing to publicly declare which batches 
contain the carcinogens in question and are recommending that 
nitrosamine-contaminated preparations be taken by patients 
on a regular basis despite the presence of certain carcinogens 
in them [4]. The regulators' suggestions remain to date in the 
form of controlling the spread of carcinogens only [5,6], but 
not their definitive, complete elimination. The problem of 
polycontamination of polymedication within polymorbidity 
also remains unresolved.

We present another case of a patient who took the 
antiarrhythmic drug propafenone and developed a relatively 
short-term advanced melanoma followed by a fatal outcome. 
Issues are discussed concerning 1) nitrosogenesis, 2) onco- 
pharmacogenesis and their relationship to photocarcinogenesis 
and melanoma pathogenesis.
Case report.

We report an 80-year-old woman hospitalized for advanced 
melanoma of the skin, in the terminal stage. She reports severe 
weakness, increase in abdominal circumference, and swelling of 
the lower extremities for several months, which have increased 
in recent days. Lack of any micturition for 24 hours. Also 
reports heaviness in stomach, squeezing and discomfort behind 
sternum, rapid dry and irritating cough. 

Because of persistent atrial fibrillation, she has been on 
therapy with propafenone 150 mg once daily, trimethadizine 
dihydroloride 35 mg once daily, and acenocoumarol 4 mg 
(as scheduled) for 10 years. The medication was stopped for 
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several weeks at the patient's own request. Six years ago she 
was scheduled for removal of a skin lesion localized in the area 
of the right facial half (cytologically proven as melanoma), 
and the patient refused surgical intervention. At that time, the 
lesion was significantly smaller in size and had less pronounced 
exophytic growth. According to the relatives, the pigmented 
lesion was approximately 8 years old. 

Clinical and dermatoscopic findings were in favor of nodular 
melanoma (Figures 1-3), localized preauricularly on the 
left: lesion diameter of 3.5 cm, soft-elastic consistency, clear 
differentiation from healthy tissue, exophytic growth, lack of 
infiltration of bony structures in the immediate vicinity, gray-
white areas of regression/disturbed, disintegrated melanocytic 
network.

Figures 1,2. Advanced metastatic nodular melanoma with preauricular 
localization.

Figure 3. Advanced nodular melanoma which developed short-term 
within the potentially contaminated N -Nitroso propafenone intake.

Instrumental diagnostics and paraclinic findings with evidence 
of massive peritoneal carcinosis, liver metastases, ascites, and 
septic shock. Exitus lethalis occurred prior to surgical removal 
of the lesion.
Discussion.

According to the current understanding of skin cancer 
pathogenesis, photocarcinogenesis undoubtedly remains one of 
the most serious or primary factors in this regard [7].

The concept of photocarcinogenesis has so far attempted (and 
successfully) to displace two other equally significant and, 
until recently, completely neglected phenomena/circumstances 
in clinical medicine: drug-mediated nitrosogenesis and the 
consequent pharmaco-oncogenesis of skin cancer [8-10]. The 
reluctance of regulators to eliminate carcinogens in drugs, and 
to formally label their presence, more clearly encapsulates the 
problematic, which has recently been given the definition: onco-
pharmacogenesis or pharmaco-oncogenesis.

Melanoma remains, unfortunately, one of the most striking 
examples of side-effects occurring in the context of the 
medication of potentially/actually nitrosamine-contaminated 
drugs of a heterogeneous class [11,12].

According to recent literature data, certain nitrosamines are 
able to activate their genotoxicity specifically after UVA 
radiation [13]. This effectively makes photocarcinogenesis and 
nitrosogenesis two inextricably linked concepts/phenomena 
that have synergistic effects with respect to skin carcinogenesis.  
This connectivity and mutual potentiation appears to be made 
possible by the permanent intake of nitrosamines with drugs 
or in the context of the now familiar oncopharmacogenesis/
pharmaco-oncogenesis [2,11-12]. 

The ubiquity of nitrosamines in other compartments of our 
environment is also proving to be problematic and difficult to 
solve as a problem. However, this should not prevent their rapid 
or gradual, but in any case, systematic and consistent elimination, 
with a view to maximum prevention for the human population. 
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Nitrosogenesis is an integral part of onco-pharmacogenesis/
pharmaco-oncogenesis, and the persistence of this constellation 
is able to regulate in principle the occurrence/incidence of 
certain cancers at certain latitudes [15].

Calculation of the additional risk of developing a particular 
form of cancer could also be further modulated by the formation 
of nitrosamines within the drinking water chlorination process 
[16]. The resulting compounds, such as nitrosamine disinfection 
by-products (DBPs), are highly mutagenic, carcinogenic and 
gene toxic to the human genome [16]. 

Nitrosamines in tobacco and food are also a serious problem, 
and this additional risk calculation is difficult to virtually 
impossible [17,18]. 

Recently published data (2024), demonstrate carcinogenic 
transformation in almost all endocrine organs after application 
of N-Nitrosomorpholine (NMO) (in mice under experimental 
conditions) [19], thus bringing back to the agenda the topic of 
tissue-specific action of these carcinogens known for decades 
[20,21]. 

Another recently published scientific paper demonstrates the 
gene toxicity or mutagenic action of nitrosamines in cigarettes 
on human DNA [22]. In fact, this is yet another proof that 
nitrosamines are also human mutagens [22].

The occurrence of cutaneous tumours in areas exposed to 
solar radiation should not exclude nitrosamines in drugs as one 
of the most potent photo-carcinogens for the development of 
cutaneous melanomas, for example. The reason therefore is 
that certain nitrosamines appear to be at the same time potent 
photo-carcinogens that exert part of their genotoxic action after 
exposure to UVA radiation (similar to n-nitrosomorpholine) 
[13,14]. 

It is these facts that explain why a large proportion of tumors 
(keratinocytic, for example) of the periocular area, arise within the 
context of the intake of ACE inhibitors and hydrochlorothiazide 
[23], which according to the FDA list of 2023 belong to the 
group of potentially nitrosamine-contaminated drugs [4]. 

The genotoxicity of certain nitrosamines appears to be photo-
mediated (needing photo-activation) [13] and, in practice, 
polydrug (intake)-dependent within the polymorbidity [8-12]. 
This intake ensures or guarantees that mediators of cutaneous 
carcinogenesis are taken daily and in appropriate doses.

The relationship between nitrosogenesis and 
photocarcinogenesis occurs in the context of pharmaconogenesis 
or the adjustable availability of mutagens/carcinogens in drugs.

This is what explains the overlap of many of the gene 
mutations responsible for melanoma and affected genes such as 
p53 [24-26]/RAS oncogenes [27-29] with those also induced by 
nitrosamines or their derivatives in humans [22]. 

This remains one of the most likely reasons that nitrosamines 
and their derivatives are not being formalized as type and 
concentration on drug package inserts. This act would allow 
their rapid identification as potent carcinogens and would 
undoubtedly highlight the need for their mandatory elimination 
from patients' 'drug menus'.  Their compulsory presence, due 
to ridiculous explanations such as lack of alternative, remains 
for the moment the most powerful weapon for the regulation of 
human population numbers.

Another non-important issue concerns the short-term 
development of cancer after intake of potentially nitrosamine-
contaminated drugs such as n-nitroso propafenone, catalogued 
in the FDA list of 2024 as a drug with a potential carcinogenic 
potency of 2 [4]. 

Combined intake of potentially contaminated polymedication 
(including propafenone) in the context of polymorbidity, has 
already been described as a possible inducer of keratinocytic 
forms of skin cancer [30]. The number and type of nitrosamines 
in a preparation would provide invaluable information about the 
multistep process of skin carcinogenesis only when catalogued 
and formally labelled.

Elimination regimens of already proven human carcinogens/
mutagens such as nitrosamines and their derivatives [22] should 
be a priority and mandatory for the simple reason that they cause 
cancer or melanomas. Moreover, they are relatively short-term 
[8-12]. Interesting remains definitely the fact that the intake of 
hypothetical carcinogens in drugs, result in the development of 
real tumors such as cutaneous melanomas (for example). Also of 
interest is the fact that some of these hypothetical carcinogens, 
are at the same time photocarcinogens or photo mutagens [22], 
known as nitrosamines or NDSRIs. 

The refusal to formalize the presence of the type of a particular 
nitrosamine and its concentration on the packaging and 
prescriptions of contaminated and currently drug products is in 
all likelihood intended (and only) to keep the monopole on the 
persisting of contamination, guaranteeing billions monthly.

REFERENCES
1. Zupančič D, Romih R. Urinary Bladder Cancer Induced by 
N-Butyl-N-(4-Hydroxybutyl)-Nitrosamine. Methods Mol Biol. 
2024;2773:25-32.
2. Tchernev G, Naydekova N. Melanoma, and dysplastic 
nevi development after ranitidine/rilmenidine/мoxonidine, 
lercanidipine, rosuvastatin and verapamil/trandolapril - new 
data/case series. The potential role of nitrosamine/ndsris 
contamination in polymedication as substantial skin cancer 
triggering factor. Georgian Med News. 2023;344:152-158.
3. Mansouri I, Botton J, Semenzato L, et al. 
N-nitrosodimethylamine-Contaminated Valsartan and Risk of 
Cancer: A Nationwide Study of 1.4 Million Valsartan Users. J 
Am Heart Assoc. 2022;11:e8067.
4. https://www.fda.gov/regulatory-information/search-fda-
guidance-documents/updated-information-recommended-
acceptable-intake-limits-nitrosamine-drug-substance-related
5. https://www.fda.gov/media/141720/download
6. https://www.fda.gov/media/166150/download
7. Seebode C, Lehmann J, Emmert S. Photocarcinogenesis 
and Skin Cancer Prevention Strategies. Anticancer Res. 
2016;36:1371-8.
8. Tchernev G. metastatic nodular melanoma developing 
on nevus spilus during intake of beta blockers (bisoprolol/
nebivolol) and ace inhibitors (perindopril). potential links tо 
the drug related nitrosogenesis/carcinogenesis, dunning-kruger 
effect and genetic weapons of the new generation. Georgian 
Med News. 2023;343:172-178.



37

9. Tchernev G. Nitrosogenesis, antidepressants and the sertralin 
induced nevus associated cutaneous melanoma: the ndma/ nnk 
(ndsris) contamination as most potent melanoma inductors: alea 
iacta est. Georgian Med News. 2023;342:47-53.
10. Tchernev G. Nitrosogenesis of cutaneous melanoma: 
simultaneously development of primary cutaneous thick 
melanoma of the breast, thin melanoma/dysplastic mole of 
the back during parallel intake of bisoprolol, amlodipine 
and valsartan/ hct: nitrosamine polycontamination in the 
multimedication as the most powerful skin cancer trigger. 
Georgian Med News. 2023;339:83-88.
11. Tchernev G, Bitolska A, Patterson JW. Telmisartan (and/
or nitrosamine) - induced occult melanoma: first reported case in 
world literature. Expert Rev Clin Pharmacol. 2021;14:1075-1080.
12. Tchernev G, Patterson JW. Telmisartan/hydrochlorothiazide-
induced nevus-associated cutaneous melanoma: first report in the 
medical literature. Expert Rev Clin Pharmacol. 2021;14:289-293.
13. Mochizuki H, Nagazawa Y, Arimoto-Kobayashi S. 
Genotoxicity, and the stability of N-nitrosomorpholine activity 
following UVA irradiation. Mutat Res Genet Toxicol Environ 
Mutagen. 2024;893:503721.
14. Tchernev G. The nitrosamine contamination in beta blockers 
(bisoprolol/metoprolol), ace inhibitors (lisinopril/perindopril), 
thiazides diuretics (hct), calcium channel blockers (amlodipine/
felodipine), sartans (candesartan) and тhe subsequent skin 
cancer development and progression: apocalypse now. Georgian 
Med News. 2023;337:138-145.
15. Tchernev G. Nitrosamines in commonly prescribed 
antihypertensives and the (un)controlled drug-induced skin 
cancer: simultaneous development of cutaneous melanoma and 
multiple bcc after concomitant administration of bisoprolol and 
furosemide. Georgian Med News. 2023;342:149-151.
16. Sun M, Shen W, Guo X, et al. A critical review of advances 
on tumor metabolism abnormalities induced by nitrosamine 
disinfection by-products in drinking water. Toxicol Sci. 
2024:kfae012.
17. Ai J, Hassink M, Taylor KM, et al. Tobacco-Specific 
Nitrosamines in Current Commercial Large Cigars, Cigarillos, 
and Little Cigars. Chem Res Toxicol. 2024.
18. https://www.efsa.europa.eu/en/news/nitrosamines-food-
raise-health-concern
19. Gezer E, Özer C, Şimşek T, et al. N-Nitrosomorpholine-
induced oncocytic transformation in rat endocrine organs. Eur J 
Med Res. 2024;29:64.

20. Löfberg B, Tjälve H. Tissue specificity of 
N-nitrosomorpholine metabolism in Sprague-Dawley rats. Food 
Chem Toxicol. 1985;23:647-54.
21. Pool BL, Schmezer P, Tompa A, et al. Organ specific 
genotoxicity and carcinogenicity. Prog Clin Biol Res. 
1990;340D:33-41.
22. Stanfill SB, Hecht SS, Joerger AC, et al. From cultivation 
to cancer: formation of N-nitrosamines and other carcinogens in 
smokeless tobacco and their mutagenic implications. Crit Rev 
Toxicol. 2023;53:658-701.
23. Mehlan J, Ueberschaar J, Hagenström K, et al. The use of 
HCT and/or ACE inhibitors significantly increases the risk of 
non-melanotic skin cancer in the periocular region. Graefes 
Arch Clin Exp Ophthalmol. 2022;260:2745-2751.
24. Bardeesy N, Bastian BC, Hezel A, et al. Dual inactivation 
of RB and p53 pathways in RAS-induced melanomas. Mol Cell 
Biol. 2001;21:2144-53.
25. Zerp SF, van Elsas A, Peltenburg LT, et al. p53 mutations 
in human cutaneous melanoma correlate with sun exposure 
but are not always involved in melanomagenesis. Br J Cancer. 
1999;79:921-6.
26. Avery-Kiejda KA, Bowden NA, Croft AJ, et al. P53 in 
human melanoma fails to regulate target genes associated with 
apoptosis and the cell cycle and may contribute to proliferation. 
BMC Cancer. 2011;11:203.
27. Carr J, Mackie RM. Point mutations in the N-ras oncogene 
in malignant melanoma and congenital naevi. Br J Dermatol. 
1994;131:72-7.
28. Ball NJ, Yohn JJ, Morelli JG, et al. Ras mutations in 
human melanoma: a marker of malignant progression. J Invest 
Dermatol. 1994;102:285-90.
29. Dumaz N, Hayward R, Martin J, et al. In melanoma, RAS 
mutations are accompanied by switching signaling from BRAF 
to CRAF and disrupted cyclic AMP signaling. Cancer Res. 
2006;66:9483-91.
30. Tchernev G. Nitrosamine contamination within cardiac 
multimedication - sartans (valsartan), calcium channel blockers 
(amlodipine and nifedipine), and antiarrhythmics (propafenone) 
as a significant factor in the development and progression of 
multiple keratinocytic cancers: advancement rotation flap for 
keratoacanthoma of the upper lip and undermining surgery for 
bcc of the shoulder as an optimal dermatosurgical approach. 
Georgian Med News. 2023;342:152-155. 


	Title

