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Abstract. Nicotine leukoceratosis of the palate, associated with the use of electronic cigarettes (vaping), is
becoming an increasingly urgent problem in dentistry and oncology. The article presents the clinical features
of the disease in patients from different regions, as well as the results of a study on the effectiveness of
improved therapeutic and preventive methods. 160 patients from Uzbekistan, Europe, Russia, the USA and
Korea were included. Data on the prevalence of the disease, pathogenesis, and treatment outcomes are
analyzed. A comprehensive approach is proposed, including topical treatment, immunomodulation, and
vaping cessation programs, which significantly improves clinical outcomes and reduces the risk of
leukoceratosis progression.
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Relevance. Vaper's disease is an acute inhalation injury to lung tissue that occurs as a result of using
electronic cigarettes - vapes. Symptoms of respiratory pathology include shortness of breath, cough, fever and
chills, chest pain, rapid heartbeat. Diarrhea, vomiting, weight loss, cephalgia are also noted [1, 2].

The growing popularity of electronic cigarettes in recent years has led to a change in the structure of
diseases of the oral mucosa. Nicotine leukokeratosis of the palate, traditionally associated with tobacco
smoking, is increasingly being detected in vapers today. Despite the relative harmlessness of electronic
cigarettes, the chemical composition of the aerosol and nicotine exposure cause specific pathological changes
in the mucosa [3-5].

The term EVALLI (e-cigarette or vaping product use associated lung injury) appeared in 2019, when an
outbreak of lung injuries associated with the use of electronic devices for delivering tobacco and vaping
products was recorded in the United States. Literally within 6 months, about 2.8 thousand cases of vaping
disease and more than 60 deaths from this pathology were diagnosed. The highest percentage of cases is noted
among men (66%) under 35 years of age (80%). The most vulnerable age group are adolescents under 18
years old - their share in the incidence structure is 15%. In 2021, the first report of vaping disease in a 17-
year-old boy was made by Russian doctors [5-7].

The etiology of vapers' disease is associated with the inhalation of aerosols formed when heating liquid
for electronic cigarettes. At the same time, it has not yet been precisely established which substance in vaping
liquids damages the bronchioles and alveoli. It is known that most patients with EVALI used compounds
containing tetrahydrocannabinol and cannabidiol for smoking [8-11].

Alpha-tocopherol acetate, which is used by manufacturers as an auxiliary component, was also found
in the mixtures. It is possible that flavoring and aromatic additives, oils, and nicotine may be involved in the
damage to the alveolar tissue [12].

The interactions between substances present in aerosol mixtures are poorly understood. It is possible
that during their heating, chemical reactions occur with the release of toxic products that cause damage to lung
tissue. There is no evidence of an infectious etiology of EVALI. Among the most significant risk factors are
bronchial asthma (its presence is confirmed in 22% of patients with EVALI), as well as dependence on
psychoactive substances [13-15].

The mechanisms of EVALI development are poorly understood. Apparently, the disease is a form of
acute lung injury with signs of fibrinous pneumonitis, diffuse alveolar damage, interstitial pneumonia with
bronchiolitis [16]. Lung damage can be represented by a whole spectrum of pathological processes. Various
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reports on vaper's disease describe acute eosinophilic pneumonia, diffuse alveolar hemorrhage, lipoid
pneumonia, obliterating bronchiolitis with organizing pneumonia, etc [17-19].

E-cigarette liquids are known to contain at least seven groups of potentially toxic compounds: nicotine,
carbonyl complexes, volatile organic compounds (such as benzene and toluene), metal particles, alkanediols,
bacterial endotoxins, and fungal beta-glucans. These components can be thermally decomposed (pyrolyzed)
by the metal heating elements of e-cigarettes, producing aerosols with different toxicological profiles [20].

Some flavoring agents, such as diacetyl and 2,3-pentanediol, have been shown to disrupt gene
expression pathways associated with ciliary and cytoskeletal functions in normal human bronchial epithelial
cells. The pathophysiological cascade involves inflammation and edema of the bronchioles and alveoli, which
probably develop with the participation of immune mechanisms. Massive damage to the lung tissue leads to
hypoxemia. Histological hallmarks of EVALI include the presence of lipid-laden pulmonary alveolar
macrophages and vacuolated pneumocytes in biopsy specimens [21, 22].

The relevance of the study is due to the need for a deep study of clinical manifestations and the search
for effective methods of treatment and prevention adapted to a new type of nicotine addiction.

Purpose of the study. To study the clinical features of nicotinic leukokeratosis of the palate in e-
cigarette users and evaluate the effectiveness of improved therapeutic and preventive strategies.

Materials and methods. The study involved 160 patients (18-45 years) from the Fergana region. All
patients had a clinically and histologically confirmed diagnosis of nicotine leukokeratosis of the palate
associated with vaping.

The research methods included:

1. Clinical examination and photo documentation of lesions;

2. Cytological and histological examination of biopsies;

3. Immunological analysis (IgA, CD4/CD8 levels);

4. Questionnaire on habits and duration of use of electronic cigarettes;

5. Evaluation of the effectiveness of therapy based on the dynamics of the affected area and subjective
symptoms.

The patients were divided into 2 groups: control (traditional therapy - local anti-inflammatory and
reparative agents) and main (advanced therapy - combined local treatment, immunomodulation,
physiotherapy, psychological support with a program to stop vaping). Statistical analysis was performed using
the t-test, the y2 criterion, p<0.05 was considered significant.

Results. As a result of the study, the following clinical features were noted in patients:

* Most patients had white plaques with clear contours on the palatine mucosa, accompanied by
moderate inflammation and subjective discomfort.

* In the group with improved therapy, a significant decrease in the area of the lesion was found (on
average by 48% after 3 months) versus 22% in the control group (p<0.01).

* Improvement in immunological parameters (increase in the level of secretory IgA by 28%) and a
decrease in inflammatory markers were noted mainly in the main group.

* Refusal to vape after the support program was 72% in the main group and 43% in the control group.

Discussion of results. The obtained data confirm that vaping-induced nicotine leukokeratosis has
characteristic clinical features that differ from traditional tobacco leukokeratosis. The chemical composition
of e-cigarette aerosol has a specific effect on the epithelium, causing an imbalance in immune responses [23].

The high prevalence of the disease in many countries, including Uzbekistan, coincides with the rapid
growth in the popularity of vaping in these countries.

Leukokeratosis of the palate, or nicotine stomatitis, in e-cigarette smokers appears as white or gray-
white patches on the mucous membrane of the palate, which may be painless or accompanied by a slight
burning sensation or discomfort. These areas may be covered with a thin layer of keratinized epithelium, which
is easily removed [24].

Clinical features:

1. White or gray-white areas: white or gray-white spots of various shapes and sizes appear on the
mucous membrane of the palate.
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2. Painless or with a slight burning sensation: most often, areas of leukokeratosis do not cause pain,
but some patients may experience a slight burning sensation or discomfort.

3. A thin layer of keratinized epithelium: areas of leukoplakia may have a thin layer of keratinized
epithelium that can be easily removed.

4. Small red dots: in some cases, small red dots may be observed, which are the gaping mouths of the
excretory ducts of the minor salivary glands.

5. Shallow white mucus: the mucous membrane of the hard palate may be whitish or gray-white in
color without pronounced hyperkeratosis.

Differential diagnostics:

Leukoplakia of the palate can mimic other conditions such as:

1. Nicotine stomatitis: another name for leukokeratosis of the palate in smokers.

2. Leukokeratosis of the oral cavity: a more common condition that can occur in other areas of the
mouth.

3. Oral candidiasis (thrush): manifests itself as white plagues on the mucous membrane that are easily
removed.

Treatment for leukokeratosis of the palate in e-cigarette smokers is aimed at stopping smoking and
eliminating irritation of the mucous membrane. In some cases, additional treatment may be required to reduce
symptoms, such as the use of antibacterial or antifungal agents.

Causes of occurrence:

1. Chronic irritation: Smoking e-cigarettes causes chronic irritation of the mucous membrane of the
palate, which leads to the development of leukoplakia.

2. Thermal effects: High temperatures during smoking can also contribute to the development of
leukoplakia.

3. Harmful substances: E-cigarettes contain toxic substances that can cause damage to the mucous
membrane of the oral cavity.

Vaping-associated lung injury is diagnosed based on history, chest X-ray, CT scan, biopsy, urine toxicity
test, bronchoalveolar lavage. Treatment is with corticosteroids. Patients require oxygen support, sometimes
mechanical ventilation and ECMO [25].

Stopping e-cigarette use and other measures to eliminate irritants may prevent the development or
progression of leukoplakia.

An integrated approach that includes immunomodulation and vaping cessation programs demonstrates
higher efficacy, highlighting the need to integrate such methods into clinical practice.

Further research is needed to clarify the pathogenetic mechanisms and develop standardized treatment
protocols.

Conclusions:

1. Vaping-related nicotinic leukokeratosis of the palate has its own clinical and immunological

features;

2. Strengthening therapy with immunomodulators and vaping cessation support programs

significantly improves clinical outcomes;

3. The prevalence of the disease varies by region, with the highest prevalence in the United States

and Russia;

4. Early detection and comprehensive treatment can reduce the risk of progression and malignancy;
5. Implementation of improved treatment and preventive protocols in dental practice is
recommended.
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