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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.



GEORGIAN MEDICAL NEWS
No 4 (337) 2023

Alireza Hamidian Jahromi, Sydney H. Arnold, Petros Konofaos. 
APPLICATIONS OF VISCOELASTIC TESTING IN MICROSURGERY: A SYSTEMIC REVIEW AND META-ANALYSIS……..……..6-12

Ayat J. Kadam, Abdulsamie H. Alta’ee, Adel H. Al-Handawy, Zakariya M. Al-Ghazali, Mufeed J Ewadh. 
LONG-TERM USE OF GLUCOCORTICOID MODULATED PARATHYROID HORMONE LEVELS IN OSTEOPOROSIS 
PATIENTS………………………………………………………………………………………………………............................................…13-15

Azzam A. Ahmed. 
ISTENT INJECT W AND KAHOOK DUAL BLADE FOR TREATING MILD-TO-MODERATE GLAUCOMA…………….........………16-20

Kachanov D.A., Elistratov L.M., Guseinov H.M., Balaeva K.V., Popova N.A. 
A COMPARATIVE REVIEW OF THE USE OF DANIO RERIO (ZEBRAFISH) AS A MODEL OBJECT IN PRECLINICAL 
STUDIES………………………………………………………………………………………....................................………………………..21-24

Mahde S. Hamad, Athraa Essa Ahmed, Shaimaa Essa Ahmed, Entedhar R. Sarhat, Moayad M. Al Anzy. 
SERUM LIPOCALIN-2, AND FETUIN-A LEVELS IN PATIENTS WITH ALZHEIMER’S DISEASE…….....................................……....25-29

Larisa M. Chernukha, Yaroslav V. Khrebtiy, Denis V. Tsygalko, Mikola O. Melnichuk. 
RESULTS OF TREATMENT OF DEEP VEINS THROMBOSIS IN PATIENTS WITH CONGENITAL ANOMALIES OF THE INFERIOR 
VENA CAVA…………………………………………………………………………………………………..............................................….30-33

Osinskaya T.V, Zapolsky M.E, Shcherbakova Yu.V, Dzhoraieva S.K. 
PREVALENCE OF CHLAMYDIA AMONG WOMEN IN PLACES OF DEPRIVATION OF LIBERTY….....................................……….34-37

Mohammed N. Almulayounis, Ahmed A. Al-Ali. 
EFFECT OF HEAT TREATMENT DURATION AND COOLING CONDITIONS ON TENSILE PROPERTIES AND HARDNESS OF 
SELECTIVE-LASER-MELTED COBALT-CHROMIUM ALLOY………………………………………........................................................38-42

Leonid Markin, Tetiana Fartushok, Nadiia Fartushok, Larysa Soyka, Yuri Fedevych. 
DIABETES MELLITUS AND COVID-19: TODAY’S CHALLENGES………………………………........................……………………….43-50

Shaymaa Mohammed Allow, Entedhar R. Sarhat. 
METFORMIN EFFECTS ON BLOOD LEVELS OF GREMLIN-1 IN POLYCYSTIC OVARIAN WOMEN….............................................51-55

Maryam Taher Tawfeq, Entedhar Rifaat Sarhat. 
METFORMIN EFFECTS ON NEUREGULIN-1 IN POLYCYSTIC OVARIAN WOMEN……………….................................…………….56-62

Tchernev G, Kordeva S. 
NITROSOGENESIS OF SKIN (HUMAN) CANCER- THE HIDDEN TRUTH OF A NEVERENDING STORY: NITROSAMINE 
CONTAMINATION IN OLMESARTAN, VALSARTAN AND HCT AS MAIN RISK FACTOR FOR THE DEVELOPMENT OF 
KERATINOCYTE CANCER…………………………………………………………………….…...................................................................63-67

Pantus AV, Rozhko MM, Makhlynets NP, Kovalchuk NY, Yarmoshuk IR. 
CLINICOROENTGENOLOGICAL PECULIARITIES OF THE CONGENITAL AND ACQUIRED CRANIOFACIAL 
ANOMALIES……………………………………………………………………………………………………………….....………………..68-76

Tamta Motsonelidze, Sophio Kakhadze, Dudana Gachechiladze, Tea Changelia, Mamuka Gurgenidze, Teona Buachidze. 
SIGNIFICANCE OF TWO-DIMENSIONAL SHEAR WAVE ELASTOGRAPHY IN PREDICTING ESOPHAGEAL VARICOSE VEINS 
DURING CHRONIC LIVER DISEASE…………………………………………………………………….77-84

Sergey Didenko, Vitaly Subbotin, Yuri Hupalo, Oleksandr Ivanko, Oleksandr Orlych. 
STUDY OF THE HEMOMICROCIRCULATORY CHANNEL IN PATIENTS WITH DIABETES AND THREATENING ISCHEMIA OF 
THE LOWER LIMB…………………………………………………………………...........................................................................………..85-88

Kordeva S, Cardoso JC, Tchernev G. 
CONGRESS REPORT OF THE 5TH NATIONAL CONGRESS OF THE BULGARIAN SOCIETY FOR DERMATOLOGIC SURGERY, 
SOFIA, 11TH MARCH 2023 WITH MAIN TOPICS: NITROSAMINES AS MOST POWERFUL TRIGGER FOR SKIN CANCER 
DEVELOPMENT AND PROGRESSION / PERSONALISED ONE STEP MELANOMA SURGERY AS POSSIBLE SKIN CANCER 
TREATMENT OPTION………………………...........................................................................................................................................……89-95

Ia Murvanidze, Otar Tsetskhladze, Eteri Saralidze, Teona Gogitidze, Rajneesh Khurana, Nino Kedelidze, Tamar Peshkova, Ilia Nakashidze, 
Irina Nakashidze. 
THE STUDY OF LIVER AND KIDNEY FUNCTION WITHIN COVID-19 PATIENTS…….................................…………………………96-98

Salome Glonti, Nino Kedelidze, Nana Chelidze, Irine Kalandadze, Megi Inaishvili,  Rajneesh Khurana, Aleena Shaik, David Dzneladze, Davit 
Baratashvili, Givi Tsetskhladze, Irina Nakashidze. 
THE STUDY OF VDR FOKL RS2228570 SNP IN AUTOIMMUNE THYROIDITIS………………...................................……………….99-103

Liudmyla Hordiienko. 
JUSTIFICATION OF THE COMPREHENSIVE PROGRAM OF PREVENTION OF HYPERTENSION DISEASE IN MEDICAL 
WORKERS……………………………………………………………………………………………….............................………………..104-109



Rurua Magda, Ratiani L, Sanikidze T, Machvariani K, Pachkoria E, Ormocadze G, Mikadze I, Didbaridze T. 
IMPACT OF THE ANGIOTENSIN-CONVERTING ENZYME (ACE) INHIBITORS ON THE COURSE OF THE SEPTIC 
SHOCK DEVELOPED DURING COVID-19 AND OTHER SEVERE RESPIRATORY INFECTIONS IN PRESENCE OF 
HYPERFERRITINEMIA……………………………………………………………………………...........................................…………..110-117

Dubivska SS, Omelchenko-Seliukova AV, Lazyrskyi VO, Viedienieva RY. 
STUDY OF THE PROCESSES OF LIPID PEROXIDATION, THE STATE OF THE ANTIOXIDANT SYSTEM IN PATIENTS WITH 
POLYTRAUMA AND ALCOHOL ANAMNESIS……………………………………………..........................................................………118-124

Danielyan M.H, Karapetyan K.V, Sarkisyan S.H, Nebogova K.A, Isoyan A.S, Chavushyan V.A. 
INFLUENCE OF LONG-TERM VIBRATION ON THE ACTIVITY OF THE SUPERIOR VESTIBULAR NUCLEUS NEURONS UNDER 
THE CONDITIONS OF STIMULATION OF THE HYPOTHALAMUS NUCLEI………...........................................................................125-131

Ahmad Mohammed SMADI, Salam Bani Hani, Abedalmajeed SHAJRAWI, Marwa Alhalabi. 
COMPLIANCE AND CHALLENGES OF TRANSMISSION BASED PRECAUTION PRACTICES AMONG NURSES IN JORDANIAN 
HOSPITALS DURING THE NOVEL COVID-19: A DESCRIPTIVE STUDY….....................................................................................…132-137

Georgi Tchernev. 
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..…138-145

Boldyreva Yu.V, Zaharchuk E.V, Lebedev I.A, Tersenov G.O, Duboshinskii R. I. 
MOLECULAR EFFECTS OF RESVERATROL IN THE TREATMENT OF AUTOIMMUNE DISEASES…...........................................146-147



GEORGIAN MEDICAL NEWS
No 4 (337) 2023

© GMN 63

NITROSOGENESIS OF SKIN (HUMAN) CANCER- THE HIDDEN TRUTH OF A NEVER-
ENDING STORY: NITROSAMINE CONTAMINATION IN OLMESARTAN, VALSARTAN 

AND HCT AS MAIN RISK FACTOR FOR THE DEVELOPMENT OF KERATINOCYTE 
CANCER

Tchernev G1,2*, Kordeva S1.
1Onkoderma- Clinic for Dermatology, Venereology and Dermatologic Surgery, General Skobelev 26, 1606 Sofia, Bulgaria.

2Department of Dermatology and Venereology, Medical Institute of Ministry of Interior, General Skobelev 79, 1606, Sofia, Bulgaria.

Abstract.
The pathogenesis of skin cancer remains shrouded in mystery. 

Nevertheless, a substantial amount of new data is now available 
to provide a logical explanation regarding the possible link 
between 1) the occurrence of single or multiple acquired/somatic 
mutations and 2) the generation and progression of skin cancer, 
as well as 3) the potential association of the above two facts 
with the availability of nitrosamines in drugs for hypertension, 
diabetes, gastritis, acne, tuberculosis, various other antibiotics, 
etc. 

The nitrosogenesis of skin cancer is slowly but surely being 
established as a significant concept that cannot be ignored for 
longer periods of time. It should only be analysed in detail with 
a view to future prevention for the benefit of public health.

Although this information has been known for decades (but 
in relation to the development of other cancers), there is still no 
comparative analysis of the mutations that occur after ingestion 
of a particular mutagen, also known as nitrosamine. This 
analysis could to highlight/support or reject to some extent the 
thesis of the role of nitrosamines and genetic instability leading 
to the subsequent generation of a malignant cell clone. 

The notion of skin cancer nitrosogenesis should become 
a priority concept very soon, but it should also become 
an evidential memory, a byword, and an equivalent of the 
ignorance with which modern civilization has treated its own 
health for decades within the processes of globalization. It is 
these processes that include nitrosamines as a major component 
of the ʺmedicinal and nutritional menuʺ of patients.

It remains unclear at present why regulatory authorities 
are making endless attempts to legalise the availability of a 
number of mutagens/human carcinogens in the most commonly 
distributed medicines worldwide. And to persuade ʺothersʺ that 
there is no risk from their permanent, controlled and long-term 
intake.

The newly introduced regulatory norms in practice concern 
the potential/permissive availability of nitrosamines in a serious 
number of drugs: drugs with radically different mechanisms 
of action such as: ranitidine, metformin, ACE inhibitors, 
beta blockers, thiazide diuretics, sartans, rifampicin, but also 
probably a number of others. 

However, the occurrence of identical, similar patterns of 
cancers (skin cancers) following their administration (after 
ingestion of different classes of drugs) makes the ubiquitous 
permissive availability of nitrosamines (in each class of these 
drugs) the most potent and most likely pathogenetic inducer of 
cancer. These comparative patterns of skin tumor occurrence 
should have even stronger evidentiary value than even so-called 

prospective follow-ups.
Nitrosamines are and remain one of the best studied mutagens/

carcinogens that can alter/modify the human genome. A fact 
underlined repeatedly over the years (also based on in vivo data, 
repeatedly ignored) and a fact that, according to the literature, 
concerns mainly tire industry workers (British rubber workers). 
It is in this category of patients and after exposure to high doses 
of nitrosamines (potential inhalation intake) that high mortality 
has been found in bladder, lung, stomach, oesophageal cancer, 
multiple myeloma, leukaemia, prostate cancer, pancreatic 
cancer, and liver cancer. Similar international observations (in 
vivo/Sweden) concerning intensive human exposure (Swedish 
rubber workers) to high doses of nitrosamines in a working 
atmosphere (inhalation type of carcinogen uptake) emphasize 
the resulting direct subsequent risk of other alarming symptoms 
such as: nasal bleeds, eye and throat symptoms, hoarseness, 
cough, nausea, headache, and altered levels of eosinophils 
and total immunoglobulin G (IgG), compared with unexposed 
patients. 

The neglect of these important observations over the years 
has led to the ubiquitous and currently difficult to counteract 
and unpunished prevalence of nitrosamines in even the most 
commonly distributed drugs worldwide (except in the food 
industry). It is precisely because of this fact that it should 
come as no surprise to anyone that there is new evidence of 
an avalanche in the number of new cancers after intake of 
potentially nitrosamine-contaminated preparations.

Skin cancer could be seen in the near future precisely as a 
model of a side reaction after application or long-term contact 
with mutagens called nitrosamines.

Based on the above, and wishing to add to the worldwide 
data on the heterogeneous cancers that occur after contact with 
nitrosamines, we draw the attention of the scientific community 
to the risk of developing keratinocytic cancer after intake of 
nitrosamine-contaminated drugs: sartans and thiazide diuretics. 
We believe that the role of the generic substance in these drugs 
could also contribute to some extent to the progression of an 
already present tumour branch, but this influence is rather minor 
and without significant clinical relevance.

We present a patient who had been taking 2 sartans (valsartan/ 
olmesartan) over the years as monotherapy and in combination 
with hydrochlorothiazide, who developed over time and 
within this intake two forms of keratinocytic cancer: verrucous 
carcinoma and basal cell carcinoma. The focus of discussion 
concerns a newly introduced medical concept: nitrosogenesis 
of skin cancer. The detailed study of nitrosogenesis should be a 
major, primary task for regulators, researchers, clinicians, and 
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pharmaceutical companies.
Key words. Nitrosamines, olmesartan, valsartan, irbesartan, 

hydrochlorothiazide, basal cell carcinoma, verrucous carcinoma.
Introduction.

Keratinocytic tumors have been described repeatedly in 
the world literature as a possible side effect of treatment with 
sartans as monomedication [1,2], sartans in combination with 
thiazide diuretics [3,4], but also after monotherapy with thiazide 
diuretics [5-7]. While in the case of preparations containing 
sartans and thiazide diuretics and/or thiazide diuretics alone, this 
side effect could be explained by the possible photosensitizing 
effect of hydrochlorothiazide, in the case of monomedication 
with sartans one should also think about the role of additional 
factors-namely: possible contamination with nitrosamines, for 
example [1,2]. 

We present a patient who was taking several arterial hypertension 
medications: valsartan, valsartan/hydrochlorothiazide, and 
olmesartan, olmesartan/hydrochlorothiazide, and who developed 
a palmar verrucous carcinoma and a basal cell carcinoma in the 
neck during this treatment. Possible pathogenetic mechanisms 
for the staged development of keratinocytic tumors are discussed, 
with a focus on the current contamination with nitrosamines in 
high blood pressure medications.
Case report.

A 71-year-old male came to the dermatology department with 
primary complaints of a persistent pain in the left palm area, due 
to the presence of a non-healing wound, which occurred after 
planned radiotherapy in the same area (Figure 1).

Figure 1. Clinical picture showing a deep ulcerative wound at the 
site of a verrucous carcinoma removed years ago. Histopathological 
finding with evidence of postradiation dermatitis.

In 2015 the patient noticed in the left palm area the appearance 
of skin formations resembling warts, which gradually began to 

grow. He entered another hospital for treatment of the condition 
in 2018, where the formation was excised, histologically verified 
as verrucous squamous carcinoma (non in sano), after which he 

started a course of orthovolt percutaneous radiation, with a total 
of three courses of radiotherapy in 2018, 2019, and 2022.

In February 2023, he was hospitalized due to an infection of the 
wound, where incision, lavage and drainage were performed, as 
well as antibiotic therapy with intramuscular Amikacin 1000mg 
twice daily for a week, then switched to a reduced dose of 
500mg twice daily for another 5 days. During the stay, a CT 
scan was performed, which ruled out the presence of metastases 
in connection with the initial tumor of the arm. 

The patient came to the dermatology department due to a 
persistent ulceration measuring 3.0cm x 3.5cm, located at the 
excision site of the primary tumor and not healing for 8 months.

In addition, an arterial hypertension without congestive heart 
failure was diagnosed in 2015, for which he takes the following 
medications: from 2015 until 2018 – valsartan 160mg once 
in the morning; from 2018 until august 2022 – valsartan/
hydrochlorothiazide 160mg/12.5mg once in the morning; 
from july 2022 until February 2023 - olmesartan medoxomil/
amlodipine 20mg/5mg once in the evening and olmesartan 
medoxomil/hydrochlorothiazide 20mg/12.5mg; from February 
2022 till today – olmesartan medoxomil/amlodipine 20mg/5mg 
once in the morning; and from 2015 – moxonidine 0.2mg once 
in the evening when needed. 

The dermatological examination showed an ulcerative lesion 
with raised, whitish hyperkeratotic margins and deep penetration 
seen in the crease between the thumb and forefinger (Figure 1). 
Additionally, in the right cheek area, above the mandibula, a 
plaque with an irregular shape, dark pink color and a pearly 
edge, was observed, with suspicion for basal cell carcinoma. 
Enlarged lymph nodes were not palpable (Figure 2).

Figure 2. Preoperative clinical finding with clinical and dermatoscopic 
findings suggestive of pigmented basal cell carcinoma of the skin.

Routine laboratory tests were performed resulting without 
abnormalities. The ultrasound showed abdominal aorta with 
pronounced calcinosis and uneven outlines and iliac arteries with 

uneven outlines. Pronounced atheromatosis was established. 
The patient was recommended a change in the regime after the 
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surgical intervention: a medication that keeps the veins healthy, 
elastic and toned and clopidogrel 75mg. 

Under local anesthesia, the patient underwent surgical 
excision of the supramandibular tumor-like formation on the 
right cheek area. Single interrupted sutures and adaptation of 
the wound edges were performed (Figure 3). Iodacept povidone 
dressings were made. The histopathological verification showed 
superficial multifocal basal cell carcinoma measuring 12/1mm, 
staged T1N0M0. Due to a suspicion of tumor recurrence of 
verrucous carcinoma in the palm area, two additional biopsies 
of the lesional skin were performed, resulting in a profuse 
parakeratosis with serous lacunae, horizontally alternating with 
compact orthohyperkeratosis, uniform acanthosis with moderate 
spongiosis, artificial intraepidermal clefting, densely chialinised 
papillary dermis with coagulation necrosis, obscuring the 
dermo-epidermal border. The histological constellation 
demonstrated sclerodermiform changes in the clinical context 
of chronic radiodermatitis.

Figure 3. Postoperative clinical finding after removal of basal cell 
carcinoma in the neck.

A change in the systemic therapy for the arterial hypertension 
was recommended with Verapamil hydrochloride 240mg once 

daily, spironolacton 50 mg once daily in the morning and 
doxazosin 4 mg once daily.
Discussion.

The problematic availability of nitrosamines in general, or their 
increased availability, stems from the fact that whether they are 
found in ranitidine, metformin, sartans, or thiazide diuretics, it 

is more than evident that they possess mutagenic activity and 
potentiate the generation of skin cancer [8,9].

Analogous data are found in their possible presence in ACE 
inhibitors such as enalapril and perindopril- single or multiple 
basal cell carcinomas, some of them metatypic [10,11]. 

It should be noted that these manifestations and associations-
namely, between drug intake, potential/(currently actual and 
EMA-allowed) nitrosamine contamination, and keratinocytic 
cancer formation-could by no means be defined as sporadic.

There is evidence in the literature of the development of 
keratoacanthoma and verrucous carcinoma after the intake of 
a potentially/actually nitrosamine-contaminated combination 
preparation containing irbesartan and hydrochlorothiazide 
[12,13]. 

The occurrence of giant acral melanoma in combination with 
multiple verrucous carcinomas has also been described in the 
setting of olmesartan and valsartan therapy [14]. 

Monotherapy with valsartan , as well as the combination 
with a thiazide diuretic potentially/actually contaminated with 
nitrosamines, could lead to the manifestation of basal cell 
carcinomas [15,16]. 

Nitrosamine contamination continues to be a huge yet unsolved 
problem. More and more different classes of drugs appear to 
be affected by this contamination, and the exact mechanisms 
of its occurrence are unclear. This is what makes it difficult to 
eliminate this problem.

Pharmaceutical giant Pfizer is recalling certain lots of 
INDERAL LA (Propranolol hydrochloride) as early as 2022 
due to nitrosamine contamination/ N-Nitroso propranolol/ and 
risk of cancer development [17]. Thus, betablockers also enter 
the group of drugs with permissive availability for nitrosamines. 
It is expected that this particular relationship will soon be 
thematized similarly to the others mentioned so far concerning 
ACE inhibitors, sartans and thiazide diuretics.

Thus, in practice, ACE inhibitors, thiazide diuretics as 
monotherapy or in combination with ACE inhibitors/ or with 
sartans, as well as sartan monotherapy, could be a risk factor 
with respect to the development of keratinocytic skin cancer [3-
5,6,10,11-15]. The nitrosogenesis of skin cancer should become 
one of the most significant concepts in the near future, which 
will provide answers not only to the processes leading to the 
generation of keratinocytic tumors and melanoma, but also to a 
number of other cancers.

There is also no shortage of strong evidence from various 
European follow-up studies highlighting 1) the risk of 
developing/high mortality from tumours such as prostate 
cancer, pancreatic cancer, liver cancer, bladder tumours, 
lung cancer, stomach cancer, oesophageal cancer, multiple 
myeloma, leukaemia, following inhalation (in vivo) exposure to 
nitrosamines in occupational settings [18].

Other international observations (Sweden), again concerning 
intensive exposure (in vivo) of human subjects (Swedish 
rubber workers) to high doses of nitrosamines in a working 
atmosphere, emphasize the resulting direct risk of other severe 
symptoms: nosebleeds, eye and throat symptoms, hoarseness, 
cough, nausea, headache, and changed levels of eosinophils 
and total immunoglobulin G (IgG), compared with unexposed 
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patients [19]. 
The reason that led regulators to announce a permitting regime 

for nitrosamines in drugs remains, to date, a huge mystery. 
Similarly, the reason that led these same authorities to declare 
that the role of nitrosamines as human carcinogens was currently 
controversial?

As early as 12 years ago, it was found (in vivo) that intake of 
high doses of nitrosamines in various forms was associated with 
a significant risk of developing rectal cancer [20]. 

Similar and confirmatory results have been reported by a French 
collective that associated NDMA-contaminated valsartan with an 
increased risk of melanoma and liver carcinoma (in vivo) [21]. 

There is also no shortage of single clinical observations 
that similarly associate the development of colon cancer 
and melanoma simultaneously after intake of potentially 
nitrosamine-contaminated sartans and/or hydrochlorothiazide 
(in vivo) [22,23].

Recent clinical trials' attempts to shift the blame for the 
development of keratinocytic cancers and melanoma to its 
known photosensitizing action alone [5] should not divert 
clinicians' attention from the availability of nitrosamines in high 
blood pressure medications.

These studies in no way provide an explanation for the 
development of similar to completely analogous variants of 
skin tumors that developed in the context of monotherapy with 
sartans or metformin, for example [1,2,8,11], where the link 
could be only one: the permissive availability of nitrosamines.
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