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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.
Although the problem with nitrosamines and their connection 

to the generation of skin cancer deepens, it is also thoroughly, 
carefully, and obligingly neglected. The probable  reason for 
this is in all likelihood the lack of a solution or way out of this 
situation at the regulatory level. There is almost no sartan (on 
the European market/ certain countries) after taking which 
the development of single or multiple melanomas, as well as 
melanomas in combination with single / multiple keratinocyte 
tumors, is not observed. But also, skin tumors (again melanomas) 
in combination with up to two other tumors - simultaneously 
or subsequently. These cases are immediately reported to the 
regional regulatory units, but unfortunately to no avail. 

Valsartan, irbesartan, olmesartan, and now candesartan 
is the main ʺsuspect medicationsʺ for the development of 
melanomas, regardless of the dilemma: 1) whether the available 
nitrosamine remains responsible (for melanoma) as a mono/
poly-contaminant (as availability or at a certain dose) or 2) is 
the generic substance itself also partly to blame?

The literature data on the subject are contradictory, but 
does not exclude the involvement of any of these units in the 
generation and progression of melanomas. The lack of official 
results of possible checks for the presence (of nitrosamines) 
after the side effect reports were submitted to regulatory bodies 
further deepened the doubts of the clinicians, supporting the 
possible pathogenetic role of not only nitrosamines as a key link 
regarding the development of skin cancer.

In practice, permissive regimes for the availability of 
carcinogens/mutagens in minimum permissible amounts,  have 
been established ? 

It is unclear whether this should be interpreted as a 
powerlessness of the regulatory authorities in the face of 
powerful pharmaceutical concerns?

Or is it rather a lull before the start of general regulatory 
changes and a forthcoming ʺshifting of the layersʺ?

The paradox also arises from the fact that many contaminated 
batches are quickly, quietly withdrawn from the market, despite 
being declared harmless or dangerous only for animals.

We report on a patient who developed thin melanoma and 
neighbouring melanoma in situ after receiving candesartan, 
treated   via one step melanoma surgery within one surgical 
session with a complete surgical margin of  2 cm. In parallel 
with the mentioned, a dysplastic nevus was observed clinically 
and confirmed  dermatoscopically in the area of left scapula, for 
which surgical treatment is planned. 

Based on the currently available literature data, a thorough 
analysis of the role of nitrosamines, as a possible powerful 

pathogenetic factor for the occurrence and progression of 
melanomas, was made. The possible role of the generic 
substance as a cofactor in the carcinogenesis of skin cancer is 
also discussed.

Key words. Candesartan, drug induced melanoma, wide 
surgical excision, melanoma in situ, dysplastic nevi.
Introduction.

The clinical manifestation of single or multiple cutaneous 
melanomas , as well as melanomas in combination with other 
types of neoplasms such as 1) colon cancer [1], 2) prostate cancer 
[2], 3) Kaposi's sarcoma/colon cancer [3] (after taking sartans or 
sartans in combination with hydrochlorothiazide) is not rare [4-
7]. The general opinion/thesis is that the nitrosamines (rather 
than the pure/generic substance) in the high blood pressure 
drugs are responsible for this clinical manifestation [8-9].

There are also scientific data /in vitro/ that share the potential 
possibility that the generic substance potentiates metastasis in 
already available melanoma cells [10,11]. These observations  
support indirectly the thesis that nitrosamines could lead to 
the transition of a normal to a neoplastic cell or the de novo 
manifestation of a neoplastic cell, and that the generic substance 
could  potentiate  the possible metastatic development after that 
(in certain cases) [10,11]. The number of scientists supporting 
the claim that the occurrence of melanomas after taking the 
relevant medication is a sporadically conditioned fact or a pure 
coincidence is decreasing more and more.

The shared data regarding the role of nitrosamines in the 
generation of skin cancer are based on single, but now dozens 
of case reports [1-9]. However, these data are also supported 
by a large-scale study regarding the follow-up and analysis of 
patients taking NDMA-contaminated valsartan versus those 
taking uncontaminated medicinal products containing valsartan 
again [12]. The conclusion of their analyzes postulated the 
following: there was a minimal but statistically significant 
risk of developing melanoma and liver cancer in the group of 
patients taking NDMA-contaminated valsartan [12].

We present the first case in the world literature of a patient 
who took potentially nitrosamine/s-contaminated candesartan 
and developed melanoma in situ, thin melanoma in close 
proximity, and a dysplastic nevus simultaneously and within 
the framework of this intake. The two melanoma-suspicious 
lesions were surgically removed in one stage with a margin of 
surgical safety of 2 cm in all directions. The potential role of 
nitrosamines as generators for melanomas and/or melanoma 
precursor lesions is discussed.
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Case report.
We are reporting on a 67-year-old female patient who 

presented to the outpatient clinic regarding a mole above the 
left breast, which has changed its shape and color over the past 
2.5-3 years. The history of this lesion is about no more than 
10 years according to the history. In parallel with this, for 3 
years the patient has been diagnosed with arterial hypertension, 
treated during this period (and at the moment) with Candesartan 
16 mg once daily. Drug intake is irregular, and the patient takes 
monthly breaks of at least 4-5 days.

During the ambulatory examination, the presence of two 
pigment lesions in close proximity to each other, located above 
the left breast, was found (Figure 1a). In the first lesion, a 
pigmented, slightly asymmetric lesion is observed, with vaguely 
limited boundaries in the periphery, bicolor, slight elevation 
in places, as well as dermatoscopically: central regression in 
the form of gray white structureless areas, disturbed pigment 
network, brown to black color. Clinically and dermatoscopically, 
a lentiginous coating is also observed, which connects this 
lesion with a second, newly appearing pigmented one (lesion), 
at a distance of no more than a few millimeters.

The clinical and dermatoscopic findings of the second lesion 
were suggestive of a thin melanoma or severe dysplastic nevus 
adjacent to the first lesion (Figure 1a). Surgical treatment was 
performed for both lesions in a single surgical session with a 
surgical margin of safety of 2 cm in all directions (Figure 1b).

Figure 1. 1A: Melanoma in situ and thin cutaneous melanoma connected 
with lentiginous proliferation between them. 1B: Postsurgical result 
after 1 month.

The histopathological findings of the first lesion showed 
evidence of: an extensive, poorly demarcated melanocytic lesion 
represented by ortho- and follicular hyperkeratosis, proliferation 
of atypical fusiform melanocytes forming an ascending 
migration with consumption of the overlying epidermis, and 
horizontal confluence of the distal parts of the epidermal ridges, 
demarcated by lichenoid, angiofibroplastic stroma with many 
melanophages causing marked regression (2a,2b). Clean resection 
lines. The histological pattern corresponds to malignant melanoma 
in situ (2a,2b). Marked regression of the lesion does not allow 
assessment of the presence of a dermal component.

The postoperative performed  computed tomography of the 
whole body (with contrast) showed no evidence of the presence 
of metastases. The patient was staged as stage 1a  melanoma 
and candesartan was discontinued. She was referred for follow-

up to the regional cancer dispensary at her place of residence.
During the post-operative follow-up examination one month 

later, a new pigmented lesion was found in the area of the 
back skin below the left scapula, corresponding clinically and 
dematoscopically to a dysplastic nevus (Figure 3a,3b). Surgical 
removal of the lesion is recommended.

Figure 2. 2a/b: HE x 100 magnification- melanoma in situ with 
prominant regression. 2c: HE x 40 magnifications: superficial spreading 
melanoma with peripheral lentiginous proliferation (branching the 
adjustant melanoma in situ). 2d: HE, x100 magnification- superficial 
spreading cutaneous melanoma

Figure 3. During the post-operative follow-up examination one month 
later, a new pigmented lesion was found in the area of the back skin 
below the left scapula, corresponding clinically and dematoscopically 
to a dysplastic nevus.

Discussion.
The most recent analysis of patients who took NDMA-

contaminated valsartan and subsequently developed melanomas 
is, in all likelihood, ʺanother not unimportant linkʺ in the puzzle 
of carcinogenesis concerning skin cancer, but not only [12].

Unfortunately, these data do not specify whether the 
concentration of NDMA in valsartan is above the so-called 
daily acceptable intake dose /ADIs or many times above it [12]?
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As well as second: they do not include and analyze a drug 
product contaminated with another type of nitrosamine/s, 
again containing valsartan. In practice, this is a limited but at 
the same time indicative analysis that contains alarming data 
and undoubtedly arouses interest in future follow-ups [12]. 
From an ethical point of view, these follow-ups cannot be of a 
prospective nature, which in practice is also a ʺserious shieldʺ 
for the pharmaceutical companies.

Considering that over 80% of melanomas are due to acquired 
mutations (as a result of exposure to currently completely 
unclear carcinogens/mutagens), monitoring mono- and poly-
contamination with nitrosamines could possibly clarify a 
significant number of issues concerning the pathogenesis of skin 
cancer , but also on a global scale regarding cancer in general. 

Polycontamination with up to three nitrosamines in sartans (in 
one tablet) is also a well-known fact, officially presented by the 
regulatory authorities in the face of the FDA/EMA. Promises 
from about a year and a half ago that the concentration and 
type of relevant mutagen/nitrosamine would be declared in the 
package leaflet remain to this day ʺslightly forgottenʺ or more a 
myth than a reality in some European countries.

The question remains open: What should be the exact 
interpretation of the ˝gesture˝ of the pharmaceutical companies 
themselves to quickly withdraw their ʺsafe products/ 
preparationsʺ from the drug market, which contain from 20 
to 200 times increased concentrations of mutagens above the 
permissible daily dose for example [13]?

It is not a secret that the systemic administration of ARBs/ 
sartans as monotherapy could be  problematic [14]. That is why 
a publication in the magazine Lancet was hinted at back in 2010 
[10]. It specifically linked the use of sartans with a negligible but 
still statistically present risk of developing cancer  in ``human 
beings in general, not in vitro or in animals [15]. But at the time, 
the problem with the Nitrosamine contamination was unknown.

12 years later, the suspicion of a link between Sartans and 
Cancer turns out to be more than current, as the data of the same 
authors are categorical/confirmatory in favor of the fact that 
their three-year cumulative intake could be associated with a 
significant risk of the development of all forms of cancer [16].

Unfortunately, the problem with nitrosamines became public 
only in 2018, and in practice it gives a more than eloquent, albeit 
indirect, explanation of the question: "What is the cause of the 
cancer pandemic in recent decades?".                  A landmark 
publication by Beatrice Nardone et al. from 2017 [17] returns 
the dilemma of the role of ARBs/ Sartans as monotherapy 
and the risk of developing melanomas as completely real and 
possible: unadjusted OR (95 % CI): 2.25 (1.73-2, 94)/adjusted 
OR (95% CI): 1.24 (0.54-2.85) [17]. 

Percentagewise, this risk varies for melanomas in particular 
between 24% and 224% [17]. 

A new French study find out similar observations, finding 
about a 10% risk of developing melanomas when taking 
NDMA-contaminated valsartan [12]. 

Dwelling on Beatrice Nardone's table, the following is striking [17]:
There is a risk of developing melanomas after the administration 

of  ACE inhibitors, Sartans and thiazide diuretics. This risk 

varied between 24% for sartans, 182% for thiazide diuretics 
and 171% for ACE inhibitors. It is unlikely to hypothetically 
impossible that this risk is due to the mechanism of action of the 
main substance of the medication. The table shows that the risk 
of developing basal cell carcinoma is similar and significantly 
higher than that of developing melanomas, namely: 223% for 
ACE inhibitors, 286% for ARB blockers and 211% for thiazide 
diuretics [17].

For the development of squamous cell carcinomas, the risk 
varies and is as follows: 194% for ACE inhibitors, 222% for 
ARB blockers and 411% for thiazide diuretics [17].

Bearing in mind that batches of precisely these three 
classes of drugs have been withdrawn from the market due to 
contamination with nitrosamines, it should not be difficult to 
answer the questions:

1 ) ̋ Is there any evidence to support the presence of a particular 
carcinogen in all three classes of drugs?ʺ

2) ʺIs there a carcinogen or mutagen that could be considered 
responsible for the generation of all three types of skin cancer: 
basal cell carcinoma, squamous cell carcinoma, and melanoma?ʺ

3) In practice, is there data in the whole world literature for 
exactly this type of mutagen/ carcinogen that has been identified 
as contamination in doses exceeding from 20 to 200 times 
the maximum permissible for the day and are described as 
potentially carcinogenic?

The problem regarding the exact identification of mutagens/
carcinogens (the so-called nitrosamines) and their relationship 
with skin cancer and melanomas in particular, turns out to be 
real and is further deepened by:

1) The lack of any official regulatory data (skin cancer and 
cancer in general after intake of potentially nitrosamine-
contaminated medicinal products) from large geographic 
regions such as Africa, South America, the Balkans, North 
Korea, the Russian Federation, parts of Asia , India, and former 
Soviet republics. Regions where all these medications are 
widely distributed, but also regions where, in all probability, 
the problem of focusing on this problem turns out to be less 
of a priority. In certain European countries, there is a lack of 
official inspections and the announcement of their results 
when reports are filed for more than 32 companies distributing 
potentially contaminated preparations. Preparations after the 
use of which side effects such as skin cancer, but not only, have 
been described. All of these side effects have been documented 
in reputable scientific journals [3].

1) The lack of official data from the regulatory bodies 
themselves regarding: the type of nitrosamine/the number of 
nitrosamines and its/their exact concentrations in many/ some  
of the currently distributed medicinal preparations remains 
puzzling and worrying to say the least. In practice, companies 
are currently not obliged (in some countries)  to declare the 
nitrosamines distributed by them, which are also recognized as 
possible human carcinogens [18].

Future observations on melanomas arising after taking high 
blood pressure preparations (but not only) contaminated with 
up to 3 nitrosamines simultaneously should be accompanied by 
mutational analysis of melanomas with a view to elucidating the 
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pathogenetic role of these mutagens. Over 80% of melanomas 
are due to acquired mutations as a result of exposure to possibly 
currently unknown exogenous mutagens.

The disclosure of nitrosamine contamination by the FDA in 
2018 may also be the first major step in solving the problem 
of acquired mutations and cancer pathogenesis in general on a 
global scale.

The redeployment of nitrosamine-contaminated production 
batches of drugs to regions with weak to no regulatory control 
should not be a priority for the ethical and legal norms of 
regulatory bodies, pharmaceuticals, and clinicians in general.

Advances in medicine could very often be driven by 
conclusions based on negative observations or side effects.

The complex analysis of these data could become the most 
powerful preventive tool of the planet in the fight against cancer 
in general, only when the postulate is followed: ʺFirst, do no 
harm!ʺ ...and : ʺAnalyze first. before doing anything else...ʺ 

Because progress is often associated with discomfort ...for 
someone and for something...?!.
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