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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.
According to scientific databases, nitrosogenesis and 

carcinogenesis have been inextricably linked for decades and 
are undoubtedly one of the most serious causes of cancer 
induction (not only skin cancer) known to humankind.

Some of the most potent modifiers of human DNA turn out to 
be numerous, known since the last century, difficult to classify 
as carcinogenic potency, yet available for decades as additional, 
unregulated, often undisclosed ingredients in about (currently) 
300 drugs used by at least 5 billion patients worldwide. While 
this may sound ridiculous, this information turns out to be reality. 
A reality accompanied by a drastic jump in the incidence of skin 
cancers (keratinocytic and melanoma) , but also of predicted 
general cancers, in relation to the year 2040 and disclosed by 
Globocan.

Starting from the thesis of nitrosogenesis and possible 
contamination with mutagens, we present a case of a 95-year-
old female who developed 13 keratinocytic tumors within the 
potentially/actually contaminated intake of drugs from the 
group of ACE inhibitors/Enalapril and Sartans/Losartan. 

A correlation was made between the carcinogenic potency 
of the possible contaminants (according to the 2023 FDA 
classification) and the number of cancers occurring within that 
intake follow-up.

The patient was successfully treated surgically with a 
melolabial flap for the high-risk tumor under the right eyelid 
and multiple elliptical excisions for the remaining tumors, 
followed by extension flaps to cover the defects. The role of 
nitrosogenesis and its relationship to keratinocytic cancers is 
discussed and analyzed.

Key words. Losartan, Enalapril, Nitrosamines, NDSRIs, FDA, 
Nitrosogenesis, dermatologic surgery, melolabial advancement 
flap.
Introduction.

Multiple keratinocytic tumors in the face and neck are rare 
[1,2]. Usually, their occurrence is associated with fair skin 
type, history of burns [2], immunosuppressive therapy [3] or 
some rare syndromes such as Xeroderma pigmentosum [4], Li 
fraumeni syndrome [4] or Gorlin Goltz syndrome [5] among 
others.

Modern, although still speculative according to some 
colleagues, notions concerning the pathogenesis of skin tumors 
link contact or intake of nitrosamines contaminating mono- or 
polymedication in polymorbid patients to the development of 

several types of skin neoplasms, including keratinocytic cancers 
[6,7]. Their role as a cofactor is in all likelihood due to the 
permanent, long-term intake of drugs potentially contaminated 
with nitrosamines or NDSRIs, and the occurrence of multiple 
keratinocytic tumors during intake has been previously 
described [6,7]. Once it has emerged that this intake has been 
regulated by regulatory authorities, it remains a difficult task for 
the academic community to become convinced itself that the risk 
of developing cancers after long-term intake of carcinogenesis 
is real, and this includes the risk of skin cancer. 

This article focuses on 1) the use of the ACE inhibitor enalapril 
and the angiotensin receptor blocker losartan, 2) their potential/
actual contamination with nitrosamines, 3) the comparison of 
current data with those shared in international retrospective 
studies over the years, and 4) and their establishment as a 
cofactor for the development of multiple epithelial tumors in 
our patient: 5 keratinocytic tumors in the past (3 basal cell 
carcinomas/ 2 squamous cell carcinomas) and 5 basal cell 
carcinomas at the time of current hospitalization.  In addition, 
the patient had several other tumours remaining untreated at this 
time but planned to be removed in the relatively short term.
Case report.

We report the case of a 95-year-old female patient who visited 
the dermatology and dermatologic surgery outpatient clinic for 
multiple non-healing wounds on the face and neck area (Figures 
1a,1b). There was no familial burden of skin cancer in the 
family. No history of intense sun exposure and burns in the past. 

Figure 1. 1a,1b: Patient with multiple keratinocytic tumors in the head 
and neck area. Preoperative marking of resection fields.
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x 1.3 cm, covered with crusts and with a peripheral, slightly 
raised border, suspicious for  basal cell carcinoma; 5) a left 
preauricular left rounded tumor-shaped lesion measuring 0, 
3 cm x 0,5 cm; 6) ulcerated lesion under the right eye, with 
peripherally raised edges and central crust covered with 
brownish discharge, suggestive of basal cell carcinoma, and 7) 
ulcerated tumor-shaped lesion preauricularly on the right, also 
suggestive of epithelial skin tumor.

Four of the lesions were surgically removed with elliptical 
excisions (Figures 2a-2c), while the lesion under the right eyelid 
was surgically removed ovally with near-field resection security, 
and the defect was covered using a melolabial flap (Figures 3a-
3c). Histopathological findings revealed 5 basal cell carcinomas 
(two nodular, one micronodular and two high-risk infiltrative): 
1) nodular basal cell carcinoma under the right lower eyelid with 
infiltration of one resection line (T1N0M0R1), 2) nodular BCC 
(T1N0M0) , 3) micronodular basal cell carcinoma (T1N0M0), 4) 
, and 2 high-risk infiltrative BCC (T1N0M0).  Due to infiltration 
of one surgical margin, active observation, and re-excision if 
necessary was planned (Figure 4).

The patient was scheduled for surgical treatment in 2 months. 
She was referred to the regional cancer hospital for registration 
and further follow-up.
Discussion.

The pathogenesis of skin tumors is quite complex in terms 
of understanding and interpreting the role of certain extrinsic 
factors (such as nitrosamines/NDSRIs). Precisely because, 
according to some colleagues, their current relevance remains 

The patient had undergone surgery for basal cell carcinoma of 
the neck in 2009. In 2010, a partial resection of the mandible 
was performed due to histologically proven differentiated 
squamous cell carcinoma. In 2014, radiotherapy was performed 
for histologically proven new basal cell carcinoma of the 
temporal region. In 2017, a squamous cell carcinoma of the left 
cervical region was removed, and in 2020, surgical treatment 
was performed for a basal cell carcinoma of the right temporal 
region. After 2020, the patient reported growth of multiple 
analogous lesions that were focally bleeding and causing severe 
discomfort.

Comordities of the patient included arterial hypertension, 
type 2 diabetes mellitus, polyneuropathy. As concomitant 
medication, the following are currently known: enalapril 5 
mg twice daily for the period 2005-2014 (9 years); losartan 
50 mg half a tablet from 2014 until the time of hospitalization 
(9 years); benfotiamine 40/ pyridoxine hydrochloride 90/ 
cinacobalamin 250- 3 times one for several months 18 years 
ago; pentoxifylline 400 mg twice daily for several months 17 
years ago. The dermatological examination revealed (Figures 
1a,1b): 1) a round nodular lesion located on the right forehead 
area, fronto-parietal, measuring 2 x 2 cm, with peripherally 
raised borders and an uneven, erosive surface, suggestive of 
basal cell carcinoma; 2) an oval-shaped  nodular lesion located 
on the forehead area centrally, fronto--parietal, measuring 1 x 1 
cm, with peripherally raised edges and central erosion; 

3) a nodular lesion measuring 1 x by 1 cm, located above the 
left eyebrow, covered with crusts, suspicious for an epithelial 
tumor; 4) a right periorbital tumoral lesion measuring 1.3 cm 

Figure 2. 2a: Intraoperative aspect after removal of tumors over left eyebrow centrally and frontal area. 2b: Intraoperative aspect on the right 
temporal region. 2c: Immediate postoperative findings after closure of defect over left eyebrow and neck area, immediately below left ear.

Figure 3. 3a: Second surgical session, intraoperative findings, performing a melolabial flap for a high-risk basal cell carcinoma located adjacent 
to the right lower eyelid. 3b: Melolabial flap with careful dissection of the skin segment prepared for transposition. 3c: Melolabial flap prior to 
definitive fixation of the edges of the segment prepared for transposition.
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somewhat controversial and not well understood, rapid and 
effective solutions regarding prevention are lacking, and this 
has implications for global health [6,7].

Interestingly, within 9 years of taking enalapril, our patient 
developed 2 basal cell carcinomas and one squamous cell 
carcinoma - period 2005-2014.

For the follow-up period (2014-2023), the intake was replaced 
with losartan for a period of 9 years and the patient developed 
: 1 squamous cell carcinoma of the neck and 6 basal cell 
carcinomas in the scalp area, which were operated successfully. 
There is clinical evidence of at least two additional tumours in 
the head and neck area. 

In practice, the stronger carcinogenic potency of the potential 
contamination in losartan (1-2) (according to the April 2019 
FDA list) could also be related to a two- to threefold risk of 
keratinocytic tumors, although this thesis is somewhat or 
according to some colleagues speculative. However, this thesis 
remains valid at least until regulatory inspections disprove it, 
which has not happened so far.

A number of international studies in the recent past have 
linked the use of ACE inhibitors and sartans with the risk of 
developing keratinocytic tumors [8]: for 1) ACE inhibitors in 
relation to basal cell carcinomas this risk is elevated more than 
200%: adjusted OR (95%CI): 2.23 (1.78-2.81), and in relation 
to squamous cell carcinomas, the risk is again just under 200% 
: adjusted OR (95%CI): 1.94 (1.37-2.76) [8].

Regarding sartans, the risk of developing basal cell carcinomas 
was just below 300% or adjusted OR (95%CI): 2.86 (2.13-
3.83), while the risk of developing squamous cell carcinomas 
was above 200%: adjusted OR (95%CI)  of 2.22 (1.37-3.61) [8].

A German collective confirmed these data and also found a 
significant association between the intake of ACE inhibitors and 
the development of keratinocytic tumors in the periocular area 
[9], which presents similarities to the present patient.

However, neither of these two important studies commented 

on whether the presence of possible carcinogens [8,9], namely 
nitrosamines, genome modifiers, are the predominant/leading 
cause of this phenotypic (tumor) manifestation. One of the 
reasons for this is, therefore, that probably at the time of these 
studies , the issue regarding nitrosamines was still little known 
or poorly debated (drug contamination was unknown at that 
time) [8,9].

But even after its formalization in 2018, the issues continue to 
be exacerbated to date and despite the problem being globally 
known, the transparency from checking and declaring peak 
concentrations of nitrosamines in drugs of a heterogeneous 
class are categorically lacking/not official to the academic 
community and end users; despite this lack of full disclosure 
of the compounds included in the drugs by the pharmaceutical 
companies, the number of drugs declared as potentially/
hypothetically or actually contaminated  is skyrocketing. 
All these actions or inactions do not diminish the role of 
nitrosamines as a pathogenetic inducer, but on the contrary, they 
elevate the importance of its potential role as carcinogens from 
a high category.

Single publications in the scientific literature associate 
specifically enalapril and losartan/eprosartan contamination 
(with nitrosamines) with the development of metatypical basal 
cell carcinomas in the facial-nasal area and squamous cell 
carcinomas of the transitional mucosa [10,11]. Enalapril and 
perindopril administration could also be associated with the 
occurrence of multiple basal cell carcinomas [12]. These single 
descriptions are also entirely consistent with previous large-
scale international observations from the USA and Germany 
[8,9].

FDA is in fact the organization that disclosed in 2019 the 
available possibilities of contamination of sartans, including 
losartan, with a heterogeneous type of nitrosamines [13].

Again in 2023, the FDA identified a list of potentially 
nitrosamine-contaminated drugs worldwide (about 270 in 
number), among which is enalapril [14].

And while according to the official FDA list of contaminated 
drugs enalapril has a potential carcinogenic potency of 5, 
losartan has one between 1 and 2 [14]. 

Whether this higher degree of carcinogenic potency (with 
potential contamination of losartan) is responsible for the 
development of significantly more keratinocytic tumors (8 by 
number) compared with the period of enalapril intake (3 by 
number) remains unclear, but it is entirely possible and plausible.

Significantly, as already mentioned, these single clinical 
but consistent observations of ours are confirmed by recent , 
but also past large retrospective analyses by colleagues in the 
USA and Germany [8,9]. Their added value is precisely due 
to the implication of a new possible pathogenetic co-factor: 
nitrosamines/NDSRIs or so-called genome modifiers [6,7]. A 
factor that until recently has been left hidden and downplayed 
to academia, clinicians, and patients due to the the extremely 
costly implication that this may have for the pharmaceutic 
industry [15].

The sporadic nature of contamination or the complete absence 
of any trace of contaminants in a particular class of drugs (in 
certain geographical regions, in a certain strictly defined time 

Figure 4. Melolabial  advancement flap on postoperative day 4.
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range) indicates that the absence of contamination could be 
adequately controlled [16].

In-depth regulatory investigations by FDA and EMA should be 
seen as one of the most serious steps leading to the discovery of 
new elements in the pathogenesis of keratinocytic tumors: 1) the 
presence of nitrosamines in some of the most widely available 
drugs worldwide - a possible real, present, non-hypothetical 
inducer of BCC and SCC, but not only.

The prolongation of the technical clarification periods of the 
manufacturing companies for the problems related to the mono 
or poly nitrosamine contamination is clearly and absolutely 
equivalent to the prolongation of the suffering/agony time 
of the end users - the patients, and this is proven more than 
conclusively by the worldwide estimated statistics of cancer 
incidence, but also that of skin cancer [18]: the number of 
nitrosamine contaminated preparations is growing [13,14], the 
type of nitrosamines as contaminants is growing [13,14], the 
predicted cancer incidence (overall) according to globocan by 
2040 is growing [17], the incidence of keratinocyte cancers is 
growing [19,20], as well as that of cutaneous melanoma [21]. 
The fact that UV radiation prevention is proving to be insufficient 
or not enough effective suggests, at the very least, that others 
pathogenetic factors should be implicated, and nitrosamines 
remain one of the most important candidates for the time being.

Strict FDA and EMA regulatory monitoring should be 
crucial to limit the availability of contaminants in medicines 
and achieve precisely the most important target: the safety of 
millions patients who take the medicines concerned.
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