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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 era of nitrosogenesis is the era that is conditioned by 

the permanent and prolonged intake of carcinogens/mutagens, 
also known as nitrosamines/NDSRIs in the context of 
polymedication/polycontamination in polymorbid patients. 

Until recently, the favoured and universally accepted thesis 
by the scientific community that polymorbidity determines 
the risk of developing cancer has been shown to be weakly 
substantiated and superseded by the more modern notion that: 
it is the polycontamination with carcinogens in the context of 
concomitant medication/ polymorbidity that determines to 
a large extent the risk of developing heterogeneous cancers, 
including skin cancer: keratinocytic and melanocytic. 

The FDA is the organization that first pulled back the curtain 
on the backstage back in 2018 on this topic. It was not until 
2023 that the FDA again catalogued over 250 drugs that are 
affected by contamination with carcinogens/mutagens/NDSRIs 
having varying carcinogenic potencies graded between 1 to 5.

The expectations of clinicians and patients globally at the 
moment remain hopeful that the diplomatic recommendations 
of regulators will soon be replaced by more restrictive regimes 
and sanctions. The reason for the need to clarify this issue 
quickly is due to the following circumstances: 1) The reassuring 
calls and analyses of the regulators that the minimum intake of 
carcinogens ( nitrosamines or intake within reference values) , 
could not become a threat to the health of patients even after 70 
years of intake, appear to be rather inconsistent; 2) Lack of any 
official data on any drug batch that has at least been declared by 
the FDA/EMA (if declared at all) as potentially contaminated; 
3) Another not insignificant reason is that a number of scientific 
publications are indicative of exactly the opposite: short-term 
concomitant intake of polycontaminated drugs leads to short-
term cancer development while shortening cumulative survival 
and quality of life for those affected.

Only the transparency of the results of checks carried out on the 
presence of carcinogens in drug batches can guarantee peace of mind, 
and this in turn can be guaranteed by the regulatory authorities.

4) In parallel, the number of clinical data indicating an 
association between the intake of potentially nitrosamine-
contaminated drugs (mainly for high blood pressure, but not 
only) and - in particular - keratinocytic and/or melanocytic skin 
cancer is growing avalanche-like. 

The dramatic increase in skin cancer in general/ worldwide 
is in absolute contradiction to the continuous explanations that 
the most important factor in the generation of skin cancer is 
ultraviolet light and sunburn: the incidence of skin cancer is 
increasing despite the widespread intensive use of sunscreen 
protection creams, the lack of any sun exposure in certain 

groups of patients, and its occurrence in areas not exposed to 
solar radiation. It follows only that solar radiation is not the 
only and perhaps not the most important factor determining the 
occurrence and progression of skin cancer.

We report another concomitant intake of potentially 
nitrosamine contaminated blood pressure medications: 
bisoprolol and furosemide, taken over a period of 7 years that 
resulted in the concurrent occurrence of a medium-thickness 
cutaneous melanoma and 2 basal cell carcinomas. 

Successful surgical treatment of the tumors was performed, 
and the role of concurrent administration of ˝hypothetical˝ 
class 4 carcinogens within the framework of polymedication, 
polycontamination, and polymorbidity is discussed.

Key words. Furosemide, bisoprolol, nitrosamines, BCC, 
melanoma, polimedication, skin cancer, photosensitivity, DNA 
damage.
Introduction.

According to some of the most advanced views on the 
pathogenesis of skin cancer, the relationship between the 
occurrence of epithelial skin tumors and the intake of a certain 
class of drugs could also be determined by the presence of 
so-called nitrosamines [1]. The presence of these ingredients 
as possible contaminants has been confirmed by the FDA 
and their permissible availability has been defined by strict 
recommendations to manufacturers [2]. Monomedication or 
polymedication involving heterogeneous types of preparations 
(which are listed by the FDA as potentially/ hypothetically 
contaminated) has been defined by several authors as 
problematic, as it could be associated with the generation not 
only of skin cancer but also of cancer in general [3,4]. 

We report a polymorbid patient who developed 2 epithelial 
tumors and one superficial spreading melanoma during his 
relatively short-term multimedication intake. The potential 
relationship of possible contamination in the context of skin 
cancer nitrosogenesis is discussed [5].
Case report.

An 85-year-old patient presents with a history of complaints of 
approximately 2-3 years in the form of right shoulder discomfort 
and a problem involving the lower lid of the left eye (Figures 
1a,1b). The reason for the examination was to clarify the dignity 
of the lesions in these areas and determine further diagnostic 
and therapeutic algorithms. The patient's comorbidities 
include arterial hypertension, chronic congestive heart 
failure, high grade aortic, mitral, and tricuspid insufficiency, 
atrial fibrillation, pulmonary hypertension, cholelithiasis, 
hiatal hernia, gastritis, iron deficiency anemia and idiopathic 
thrombocytopenia. Accompanying medication includes: 
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bisoprolol (5 mg x 1/morning + 1/evening), furosemide (40 mg 
x 1/morning + 1/evening) , spironolactone (25 mg x 1/morning 
+ 1/evening, apixaban 2,5 mg / twice daily, a combined tablet 
containing magnesium DL-aspartate tetrahydrate 175 mg and 
potassium DL-aspartate hemihydrate 166 mg (175 mg + 166 
mg x 2/morning + 2 + 2/evening) pantoprazole (40 mg x 1 daily. 
Idiopathic thrombocytopenia was treated with good results with 
Eltrombopag (25 mg x 1/day). The medication with bisoprolol, 
furosemide and spironolactone were reported by the patient as 
ongoing in the last 7 years. 

The dermatological examination revealed the presence of 
three primary cutaneous tumors in the following regions – regio 
infraorbital is sinistra, regio presternalis and regio scapularis 
dextra. The first lesion, found in regio infraorbitalis sinistra, 
in close proximity to the lower eyelid, was exophytic with a 
centrally located erosive surface. The surface was covered with 
hemorrhagic crusts. The lesion had a slightly raised peripheral 
edge, suspected of nodular BCC (Figure 1a). The second lesion, 
found in regio presternalis, was pigmented and had irregular 
shape suspected clinically and dermoscopically for cutaneous 
melanoma (Figure 1c). 

 The third lesion was found in regio scapularis dextra and had 
a diameter of approximately 6-8 cm. It was an exophytic oval 
tumorous formation, its surface being ulcerative and heavily 
bleeding, suspicious for epithelial tumour again (Figure 1b). 
According to the patient, all of the lesions appeared together 
and started growing simultaneously 2-3 years ago. 

Surgical removal of the three formations was planned under 
local anaesthesia within one surgical session. 

The lesion located in regio presternalis, suspected clinically 
and dermoscopically for cutaneous melanoma, was removed by 
elliptical excision under local anesthesia (Figures 2a-2c). The 
surgical safety margin was 0.5 cm in all directions (Figure 2a). 
Single interrupted stitches were used to close the surgical defect 
left by the excision (Figure 2c). The histology was indicative for 
superficial spreading melanoma, Breslow 2mm, Clark III, clear 
resection lines, stage IB (T2aN0M0). Reexcision was planned 
with an additional field of surgical safety in combination with 
detection and removal of a draining lymph node regarding the 
AJCC/EJC recommendations for surgical treatment of cutaneous 
melanoma. Due to the fact that the patient was classified as high-
risk patient, it was discussed to limit the surgical intervention 

Figure 1. 1а. Nodular cutaneous tumour localized under left lower eyelid.
1b. Plaque-like growing tumour formation in the area of the right scapula,  clinically suspicious for keratinocytic cancer.
1с. Presternally localized pigment lesion, clinically and dermatoscopically suspicious for  cutaneous melanoma.

Figure 2. 2а. Highlighting resection margins prior to surgical removal of cutaneous melanoma.
2b. Surgical removal of cutaneous melanoma in the form of an elliptical   surgical excision.
2c. Immediate clinical finding after closure of the defect with single skin sutures.



151

Figure 3. 3a. Marking of resection margins prior to surgical removal of epithelial tumor in the area of the right scapula.
3b. Intraoperative finding after stopping the bleeding and before closing the defect.
3c. Postoperative finding immediately after closure of the defect.

Figure 4. 4a. A cutaneous tumor localized under the left lower eyelid. Marking of resection fields.
4b. Condition after surgical removal of the tumor. Intraoperative finding.
4c. Performing a melolabial advancement flap to cover the resulting defect. 
4d. Careful adaptation of the wound edges by means ofsubcutaneous sutures in order to achieve an optimal aesthetic result.
4e. Placement of single skin sutures and adaptation of wound edges. 
4f. Postoperative findings after a melolabial plastic.

within the re-excision only and to register him for follow-up at 
the regional cancer hospital.

The lesion localized in regio scapularis dextra, suspected for 
spinocellular carcinoma, was removed by extensive elliptical 
excision under local anesthesia and the diagnosis of BCC was 
made again, T2N0M0, clear resection lines (Figures 3a-3c).

The tumor formation in the area of regio infraorbitalis sinistra 
which was suspected of basal cell carcinoma, was surgically 
removed with small surgical margin and the defect was closed 
by melolabial advancement flap (Figures 4a-4f).The histology 

was indicative of solid BCC, stage 2 (T2N0M0), clear resection 
lines. The patient had a fast and full postoperative recovery.
Discussion.

The potential association between beta blocker intake and the 
development of melanomas is not new and has been known for 
years [6]. 

However, other international follow-up studies do not confirm 
the existence of such a relationship between beta blocker intake 
and melanoma development and progression [7]. 
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The potential relationship between the intake of antihypertensive 
drugs and the development of melanoma, as well as other types 
of potential skin tumors, has been a subject of discussion for 
years, and has not yet found a definitive solution [8].

It is believed that within systemic antihypertensive medication, 
subsequent photosensitization and sunburn could lead to 
changes in DNA (in predisposed individuals), and it is this that 
is capable of generating the malignant cell clone giving rise to 
skin cancer in general [8].

Articles in the literature have also described the potential 
`positive role' of beta blockers on pre-existing melanoma cells [9].

Although even under experimental conditions beta blockers 
show antiproliferative or antitumor effects [10], its clinical 
significance/relevance at present , remains more than 
controversial [1,5].

This controversy or divergence of opinion is explained by the 
following few not unimportant facts, which should be given 
more detailed attention: 

1) In patients with melanomas, beta blockers could have an 
antitumor effect (but in already present thick melanomas) and 
thus prevent probably recurrences [11] (this effect is due to the 
influence of the active, pure substance), and

2) Nitrosamine-contaminated beta blockers could lead to the 
generation of all forms of skin cancer within nitrosogenesis - 
melanocytic and keratinocytic as well as melanomas [1,5].

Hence the following interesting question to colleagues 
formalizing the positive effects of beta blockers to pre-existing 
melanoma cells in patients they have observed and published 
[9,11]. 

˝Were these melanoma patients taking beta blockers before 
the melanomas occurred? And for what period? Was there any 
evidence of concomitant medication that preceded tumor onset 
or that, according to the 2023 FDA list, was declared potentially 
contaminated with nitrosamines? ˝

Although the answers to these questions are unambiguous 
and indicative of the leading role of nitrosogenesis in the 
development of skin cancer, prestigious peer-reviewed journals 
do not allow these questions to even be formally asked of them. 
And this is more than indicative of serious flaws in the analysis 
of the data of the relevant scientific works, as well as their one-
sided interpretation and lack of thoroughness. In addition to 
what has been shared, not even a new thesis or point of view 
is allowed.

In practice, the individual ingredients contained in the tablet 
itself have a different mechanism of action. One (the nitroso 
component) - generates cancer [1,5], and the second (the active 
ingredient / beta blocker) - slows its metastasis for a period 
of time, however, when the cancer has already occurred and 
moreover only in certain cases [11]. 

The problem is that the nitroso component is not labelled on 
the packaging but is ubiquitously or sporadically distributed 
together with the active substance. In practice, consumers have 
no choice.

It is also problematic that the number of keratinocytic 
and melanocytic cancers after receiving antihypertensive 
polymedication within the framework of polymorbidity and 
nitrosamine contamination is skyrocketing and includes a 

heterogeneous class of antihypertensive medications in addition 
to beta blockers [12-14]. 

Bisoprolol, taken by our patient for a period of 7 years, is also 
included in the FDA list of potentially nitrosamine-contaminated 
drugs [2]. The carcinogenic potency of the drug was determined 
to be class 4 , and the reference values for potential intake of this 
preparation amount to 1500 ng/day [2].

Photosensitivity, and the potential side effects that follow (such 
as DNA mutations), are also associated with the use of certain 
betablockers [15]. The combination of 1) photosensitivity and 
2) daily intake of potential carcinogens/mutagens, in the context 
of beta blocker therapy, certainly has at least a synergistic effect 
with respect to the skin cancer development [1,5,15].

The second parallel medication taken by the patient 
is furosemide. It is ˝problematic again˝ because of two 
circumstances: 1) The photosensitizing effect of furosemide 
associates it (according to international data) with a significant 
risk of developing keratinocyte cancer (basal cell carcinomas 
and squamous cell carcinomas) -over 20% with long-term use 
[16], and on the other hand: 2) FDA classifies in April 2023 the 
drug furosemide, similarly to bisoprolol, also to the potentially 
nitrosamine/NDSRIs contaminated class 4 carcinogens [2].

Parallel intake of these two drugs (bisoprolol and furosemide) 
could be associated in at least 2 different lines with the generation 
of skin cancer/ cutaneous melanoma and keratinocytic cancer/ 
: 1) the presence of a nitroso component that is possibly/ 
probably many times higher than the permissible daily intakes of 
carcinogens defined in 2023 by the FDA [1,2,5], and 2) mutually 
potentiating photosensitivity within the polymedication with a 
beta blocker and a loop diuretic [15]. 

The lack of a history of painful sunburns in the patient, as 
well as the negative family history of skin cancer, favor and 
emphasize once again the thesis of a possible key role of 
nitrosogenesis of melanocytic and keratinocytic skin cancers, 
similarly in synchrony with other data [1,5,12,13,17]. 

The nitrosogenesis of skin cancer is likely the key to unraveling 
its pathogenesis [1,5].

A number of facts concerning the processes of contamination 
could be considered from another angle of refraction of thought 
and reasoning.

A recently published study by the Turkish Collective contains 
seemingly encouraging data, namely that: none of the ARBs/ 
sartans tested for the presence of nitrosamines showed a positive 
reaction or reaction for the presence of carcinogens/mutagens/
nitrosamines [18]. In practice, this is indicative of the following: 
1) contamination is not ubiquitous, 2) contamination may be 
limited to completely absent, 3) certain geographic regions 
may remain unaffected- contamination may be geographically 
determined or ˝completely controlled˝, 4) one can speculate 
from point 3 and conclude that certain geographic regions could 
also be ˝controlled affected˝ within a certain time range, and 
that: 4) Contamination and its detection is an alarming sign of a 
serious health risk.

The number one priority of regional control bodies in every 
geographical region and every country is - to keep it missing 
and this is quite possible as has been demonstrated in our 
neighbouring country [18]. 
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As long as contamination can be cleared in certain areas in 
a controlled manner, there is nothing to prevent it from being 
caused in a ˝controlled manner˝. It is logical to think in the 
direction that the absence and presence of carcinogens in 
medicines could be controlled.

The suspicion of controlled, time-limited contamination of 
certain productions in certain geographic regions is also one 
of the most logical explanations for the conflicting scientific 
data available in the world literature concerning the intake of a 
certain drug and the development of a certain form of cancer: in 
this case bisoprolol and furosemide. 

The sporadic contamination with nitrosamines and the 
complete lack of such contamination in certain geographical 
regions are indicative of the following: sporadic contamination 
may or may not be controlled.

The priorities of the various health systems around the world, 
regardless of their location and structure, should strictly follow 
the idea of the system in which they operate: and this comes from 
its very name - health care: protecting the health of others. And 
in this case, this could only be ensured by permanent regulatory 
regional control of each batch of medicines declared or even 
suspected to be contaminated with nitrosamines/NDSRIs. 
This remains the only key to solving the problem of sporadic 
or controlled nitrosamine contamination worldwide: detection 
and elimination followed by sanctions, not recommendations. 
Because concepts such as ˝hypothetical carcinogens˝ and 
˝eventual/ hypothetical availability˝ do not exist , analogous to 
the reality of the 21st century- ˝the age of forced tolerance of 
carcinogens/mutagens/nitrosamines in medicines due to lack of 
alternative at the moment˝. The FDA definitions of 2023 sound 
unrealistic: ̋ reference doses for hypothetical carcinogens within 
the limits of daily intake.˝ There are no hypothetical carcinogens 
and no reference limits for such - this is the absurd reality that 
surrounds us and forces us to close our eyes to concepts such 
as ˝Nitrosogenesis˝ and ˝Controlled cancer˝. These concepts are 
part of the authentic reality, which is not hypothetical.

Because of these unresolved dilemmas, physicians around the 
world continue to encounter "real carcinomas" after intake of 
"hypothetical carcinogens", but taken at ˝supposedly reference 
limits˝ of which the consumer is not informed.

The polycontamination of multimedication in polymorbid 
patients, proves and establishes once again : 1) the role of 
nitrosogenesis of skin cancer, and : 2) that (skin) cancer as a 
concept and a fact , is in fact a ˝controllable concept˝ that can 
be at least minimized, and not spread sporadically or controlled 
[1,3,5,12,13]. 

The complete absence of nitrosamine/NDSRIs contamination 
in certain geographic regions is indicative of just that: 

1. Cancer is/ could be a controlled disease!
2. Nitrosamine contaminated drugs are/could be mediators of 

Cancer!
3. The two irreplaceable, irreversible, and paramount factors 

for patients are 1) time/life expectancy and 2) health/quality of 
life. Nitrosogenesis is the factor that negatively affects these 
processes. The role of regulators is to manage these issues 
quickly.
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