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Abstract. Despite high chemical inertness of polytetrafluoroethylene, its pyrolysis, or the incomplete combustion
reaction (oxidation-free thermal degradation), can lead to a rapid onset of flu-like symptoms when the resulting
products are inhaled. This phenomenon is known as polymer fume fever and is most commonly observed in smokers.
The hypothesis that ultrafine nanoparticles present in the air facilitate the transport of hydrofluoric acid molecules
is the only standard that comes close to explaining this phenomenon. In some cases, when a toxic cause is not
suspected, invasive tests are performed unnecessarily. There is a risk that the patient continues to be intoxicated and
may develop pulmonary oedema or acute respiratory distress syndrome. There are no specific antidotes for Teflon
pyrolysis products. The pervasive utilisation of polymeric products in industrial and domestic settings, in case of
accidents or misuse, has the potential to exert a considerable negative influence on public health. Polymer fume
fever is a rare, flu-like, occupational disease that is not always diagnosed promptly. A better understanding of the
pathological process provides clinicians with the ability to make the correct diagnosis, properly educate patients,

and ultimately achieve better treatment outcomes.
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If you have a fever and body aches, you hardly think it’s
because you inhaled something.
M. Amirshahi, 2024

Polymer fume fever (PFF) is a disease that results from
the inhalation of degradation products of polytetrafluoroe-
thylene (PTFE; Teflon®). To a much lesser extent, inhalation
of vapours from other plastics (polyvinyl chloride, chlori-
nated polymers, polyurethane, etc.) can also result in the
development of the disease [1—9]. It is the least common of
the inhalation fevers, which also includes metal fume fever
and organic dust toxic syndrome. In the United States, PFF
accounts for a mere 0.06 % of all inhalation pathologies [10].

Despite the fact that PTFE, otherwise known as a tetra-
fluoroethylene polymer, was first identified in 1938, further
research resulted in the description of a new compound that
would subsequently have a profound and irreversible im-
pact on the world. PTFE is a reactive, hydrophobic material
with a low coefficient of friction at room temperature. These
features are widely used in a variety of industries, ranging
from coating pans to create a non-stick surface, making
breathable, highly resistant fabrics for outerwear and tacti-
cal clothing, lubricants, sprays, medical devices, including
coating stents and implants, catheters, hernia mesh, etc. [1,

2,10, 11]. Due to its exceptional hydrophobic and oleopho-
bic properties, PTFE is widely used in the manufacture of
packaging materials and cooking utensils. However, the use
of PTFE products has led to a significant environmental im-
pact, with the contamination of the air, water, and soil [12].
Polytetrafluoroethylene and its precursors are called fo-
rever chemicals, due to their high stability and extremely
slow degradation in the environment [13, 14]. Despite ex-
treme chemical inertness of PTFE, its pyrolysis, or the in-
complete combustion reaction (oxidation-free thermal deg-
radation), can result in the rapid onset of flu-like symptoms
when resulting products are inhaled [1, 15]. The condition
has become popularly known as Teflon flu, in reference to the
trade name of a widely used non-stick coating [14].
Adverse health effects are associated with the formation
of nanoscale particles consisting of degradation products, in-
cluding polymers in vapour in the form of aerosol, which can
penetrate deep into the bronchioles and pulmonary intersti-
tium [7]. Polytetrafluoroethylene aerosol, especially freshly
formed one, on which degradation products are sorbed, has
a pyrogenic effect. When inhaling cold PTFE dust after 2
to 5 hours, all workers showed symptoms called Teflon flu.
The presence of polytetrafluoroethylene aerosol in the air at
a concentration of 0.2—5.5 mg/m? was found to result in re-

© 2025. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CC BY, which allows others to freely distribute the
published article, with the obligatory reference to the authors of original works and original publication in this journal.

[Ina kopecnoxpeHuji: €xanos Bacunb BitaniiioBuy, KaHAMAAT MeANYHIX HAYK, AOLIEHT, Kadeapa aHecTe3ionorii, iHTeHCMBHOI Tepanii Ta MeAULMHI HeBiaKnaaHuX ctais OO, IHinpoBcbKuil AepxaBHUit
MeJnyHuil yHiBepcuTeT, BYN. B. BepHaacbkoro, 9, m. [IHinpo, 49044, Ykpaika; e-mail: sesualiy@gmail.com; Ten.: +-380 (63) 276-64-35, +-380 (50) 779-23-03

For correspondence: Vasyl Yekhalov, PhD in Medicine, Associate Professor, Department of Anesthesiology, Intensive Care and Emergency Medicine, Postgraduate Education Faculty, Dnipro State Medical University,
Volodymyr Vernadsky st., 9, Dnipro, 49044, Ukraine; e-mail: sesualiy@gmail.com; phone: +380 (63) 276-64-35, +380 (50) 779-23-03

Full list of authors’ information is available at the end of the article.

228

Emergency Medicine (Ukraine), ISSN 2224-0586 (print), ISSN 2307-1230 (online)

Vol. 21, No. 2, 2025


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-1340-3290
https://orcid.org/0000-0001-5373-3820
https://orcid.org/0000-0002-8894-1598
https://orcid.org/0009-0001-3200-0246

Haykosum orasa / Scientific Review

current fever attacks among most workers. The formation of
PTFE microparticles is observed at temperatures of > 120 °C.
The diameter of these particles is less than 2.5 microns,
which allows them to deeply enter the respiratory tract. In
the ambient atmosphere, they can reach concentrations of
500,000/cm®. As the pyrolysis temperature is increased, the
nanoparticles become finer. At a temperature of approxi-
mately 600 °C, they disappear completely, transforming into
gaseous decomposition products in an aggregate state. A cer-
tain amount of ultrafine particles coagulate and self-organise
into conglomerates that are too large to reach the lungs.
PTFE microparticles themselves are not capable of cau-
sing polymer fume fever, but serve as carriers of toxic vapour
components of toxic substances, such as hydrofluoric acid,
which cannot independently reach the lower respiratory tract
[10]. Inflammation can be triggered by an adverse biological
reaction to chemicals and metals that are also present on the
surface of the particles (the Trojan horse phenomenon) [7].

Typical Teflon fever is most commonly experienced when
working with polytetrafluoroethylene heated to > 350 °C.
PTFE thermally degradable substances have been identified
as specific products of pyrolysis or degradation and are likely
to be the main xenobiotics responsible for the clinical effects
of polymer fume fever. Although PTFE releases toxic vapours
at relatively low temperatures (up to 250 °C), people usually
do not experience symptoms until the material is heated to
350 °C. Pyrolysis starts at a temperature of approximately
400°C 1, 2].

Teflon pyrolysis products are formed depending on the
temperature:

— from 250 °C: hydrogen fluoride (hydrofluoric acid),
carbonyl fluoride, octafluorobutylene;

— at 300—380 °C: hexafluoroethane, octafluorocyclobu-
tane, octafluorobutylene;

— at 450 °C: tetrafluoroethylene;

— at 460 °C: hexafluoropropylene;

— at 475 °C: perfluorooctylene [2, 10, 16, 17].

Perfluoroisobutylene (PFIB) is a highly toxic, ten times
more poisonous than phosgene, colourless, odourless gas,
very dangerous even in case of short-term inhalation. Me-
dial lethal dose (LDy,) is 4 mg/m*. PFIB irritates the respi-
ratory tract and can be used as a potential chemical war-
fare agent [17]. Based on animal models, the experiment
proved that a PFIB concentration of 150—180 ppm-min
(parts per million-minutes) is sufficient to kill half the
population, while a comparable dose of phosgene was
750 ppm-min [10].

Due to its inertness and relative thermal stability, the
acute toxicity of fully polymerised PTFE was initially con-
sidered low. However, this assertion was challenged in 1951
with the first reported series of cases of polymer vapour fever
due to occupational exposure [2—4, 6, 8, 18]. Subsequent
epidemics over the years have further confirmed the findings
of adverse health effects associated with overheating of fluo-
rocarbon polymers, including Teflon [2]. 90 % of all clinical
cases of PFF were men, most patients were smokers, and
80 % had no known comorbidities [19].

Polymer fume fever is primarily an occupational patho-
logy resulting from exposure to PTFE thermal degradation
products and ultrafine particles that can be generated du-

ring hot moulding. But it is often not recognised as an oc-
cupational disease [7, 10]. High-temperature production
operations are carried out in technically isolated spaces and
do not cause harm to human personnel in non-emergency
conditions [10].

The temperature increase required for the formation of
polytetrafluoroethylene pyrolysis products is rare in industry,
but it cannot be ruled out in the event of technical malfunc-
tions, accidents and inadequate ventilation, such as critical
overheating of the electrical insulation coating of cables,
pyrolysis of fluorine-containing grease during welding of
stainless steel pipes, ignition of technical devices with Tef-
lon structural elements, etc. [20]. Fires during accidents at
chemical plants pose a particular danger to humans [17].

PTFE pyrolysis can be particularly dangerous when it is
impossible to leave the contaminated area. Such an accident
can occur, for example, on a submarine or spacecraft where
a fire has broken out, when sailors or astronauts are forced to
stay in the toxic gas-contaminated atmosphere [17].

However, both in emergency situations and during tra-
ditional work with polymers, episodes of Teflon fever occur
mainly in smokers. First of all, mechanical contamination
of tobacco products or smoking accessories with substances
containing polytetrafluoroethylene (for example, after using
mould removing spray and dry lubricants) is possible [2, 6, 7,
21, 22]. After several cases of flu-like outbreaks among tech-
nicians, epidemiologists determined that these symptoms
were most often the result of poor industrial hygiene. People
who worked with untreated PTFE and then touched their
cigarettes without proper hand hygiene showed symptoms
of PFF overwhelmingly [2, 6, 7, 11, 23].

In industrial operations with granular moulds or PTFE
substrate, fluorinated microparticles can form an aerosol
in a confined atmosphere and are deposited on cigarettes.
They have a diameter of up to 1 um, which allows them to
contaminate tobacco products, even if they are contained in
a closed package or blister [10]. During combustion, the hot
end of a cigarette reaches temperatures of 850—900 °C, while
temperatures above 250 °C are sufficient for the pyrolysis of
fluorocarbon polymers. It is the products of this decomposi-
tion that are toxic and cause polymer fume fever, as they
are inhaled with cigarette smoke [1, 2, 10, 22]. A smoker is
likely to receive a toxic dose in a single breath. Subsequent
inhalation of tobacco smoke provides sufficient exposure to
PTFE to trigger an episode of polymer fume fever, which
can be caused by exposure to particles of 0.1 to 1 micron in
size, which makes them able to penetrate lung tissue [10].
Breathing in air when PTFE-coated material has been burnt
or melted can be sufficient to cause symptoms of Teflon fever.
Workers who do not smoke are practically unaffected by PFF
[2, 15, 20].

Teflon spray is used to lubricate technical components
subjected to prolonged high mechanical loads in a wide tem-
perature range from —50 to +250 °C to minimise friction, as
well as for the treatment of leather goods. A case of pulmo-
nary polymer fever with pulmonary fibrosis in a young man
has been reported as a result of inhalation of Teflon by-pro-
ducts for waterproofing horse tack. Domestic cases of poly-
mer fume fever have been described mainly in relation to wa-
terproofing agents [10]. Cases of Teflon fever with respiratory
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distress have been reported after using waterproofing spray on
mountain equipment in a closed, non-ventilated room with a
subsequent rise in temperature to 39 °C [10, 21, 24].

Waterproofing spray-associated pneumonitis can progress
to acute respiratory failure [25—27]. PTFE-induced fever
can occur when using mould remover agents indoors, in the
ink pad industry or in the manufacture of thermoformed
products [10].

More unusual routes of exposure to particulate matter in-
clude inhalation of pyrolysed fluorocarbon-based hairspray,
which can lead to fever and pneumonia shortly afterwards
[2,5].

Ski, snowboard and surfing enthusiasts can use fluorina-
ted waxes to reduce friction as much as possible. The wax is
applied to the base of skis or boards using the heat of an iron.
When the wax is processed with a soldering iron or torch,
the temperature can easily exceed 360 °C. The mechanical
removal of excess wax with brushes and scrapers produces
aerosolised particulate matter in the air, leading to direct
inhalation of volatile substances, aerosols and dust. PFAS
are known to pollute the environment near ski areas. The
exact number of people directly affected by PFAS fluorinated
ski waxes is unknown; however, it is estimated that > 10,000
people in both Sweden and Finland are professionally in-
volved in the processing of skis and snowboards. In the Uni-
ted States, the ski industry employs approximately 80,000
people and has about 7,500 registered coaches. At interna-
tional competitions, waxing booths are set up, and waxers are
at risk of Teflon fever, especially if they smoke while working
[28]. Recently, fluorocarbons contained in some ski waxes
have been found to be responsible for pulmonary symptoms
[10]. Preparation of 3 pairs of skis with 30 g of powdered
fluorinated wax pollutes 20 km® of air [14, 19, 28].

In general, non-stick cookware is quite safe when used
properly. “I assume that we all absorb some fluoroplastic with
our food, which has peeled off our frying pan”, says I. Cou-
sins, a professor at Stockholm University, an environmental
chemist. “I wouldn’t really worry about it, it will just pass
through our bodies in transit”.

Over the past two decades, poison control centres in the
United States have received more than 3,600 reports of sus-
pected cases of polymer fume fever, a flu-like illness linked
to a chemical coating found on some non-stick pans [14].
In 2023, there was an unprecedented surge in such cases.
J. Weber, director of the Missouri Poison Control Centre,
attributes this increase to the misuse of non-stick cookware.
“People don’t follow the instructions and don’t use things
properly”, she said [19].

Most modern PTFE exposures occur in the home and
result from inhalation of vapours released by overheated
PTFE-coated pots and pans [1, 3,4, 6,7, 14, 17, 29]. The
risk of inhalation of vapours increases if the heated cookware
is dry, for example when no oil has been added, or all the wa-
ter has evaporated. Exposure to PTFE particles after cooking
oil has been applied to the non-stick coating appears to be
less intense, as the relative vapour points of common coo-
king oils are lower than the temperature at which superheated
PTFE provokes symptoms of PFF in humans [2—4, 15].
German researchers proved that a Teflon-coated pan had
the highest toxic emissions at 370 °C [14]. If water is added

to hot cookware with a melted/charred non-stick coating
without allowing it to cool, it will instantly produce highly
toxic “explosive steam” [1].

If a faulty microwave melts the Teflon inside it, it be-
comes not only vapour toxic but also explosive |3, 4].

During the COVID-19 crisis, there was a significant in-
crease in the recycling of plastic waste [30]. Studies are being
conducted on the possible harmfulness of constant wearing
of medical masks, but no reliable results have been obtained
[31]. Teflon becomes a serious environmental problem if it
is incinerated at a high enough temperature to melt, and its
pyrolysis products are released into the atmosphere as gas [7].
As early as 1977, Japanese scientists warned of the dangers of
burning fluorocarbon products, such as PTFE, emphasising
the fact that this produces gases that are many times more
toxic than phosgene [28].

While it is common knowledge that Teflon and similar
fluorinated polymers are used in many cooking accessories, it
is less known that they are also found in the interior of many
military vehicles, particularly armoured ones. As perfluo-
roisobutanol is produced when Teflon burns, it can be fatal
to the crew and firefighters are at risk of toxic exposure [17].

Teflon balls for airguns are coated with PTFE, which al-
lows them to be easily pushed through the barrel, which does
not get very hot during firing, but the use of Teflon-coated
balls in firearms is prohibited in most European and Ameri-
can countries. Dry lubricants made from fine fluoroplastic
particles for firearms maintenance are not intended to lu-
bricate the barrel of a firearm from the inside, which can get
very hot during firing. Such products are not used to lubricate
highly loaded parts with high operating temperatures.

The warheads of incendiary (thermite) projectiles made
from active materials create a high-temperature combus-
tion and explosion effect when they hit the target at high
speed, releasing a large amount of thermal energy instantly,
causing greater damage to the target. The calorific value of
the combustion of PTFE-containing composites, as well as
the thermal decomposition of fluorine-containing thermite
reaches an energy of almost 20,000 J/g, causing a four-stage
pyrolysis with the formation of a large number of chemical
products of varying toxicity [32—34]. Although there is virtu-
ally no publicly available literature on the subject, it can be
assumed that there is a high probability of inhalation expo-
sure of military and civilian populations to Teflon pyrolysis
products if the aggressor uses this type of munition. This also
applies to aircraft fires and explosions of missiles with Teflon
components.

Toxicology centres in the United States and Japan have
reported only 3,600 suspected cases of polymer fever over
the past two decades [14, 19]. In mild cases, the spontaneous
episode resolves relatively quickly (in 14—72 hours) without
significant consequences, so the patient believes they have
acute respiratory viral infection and does not report the event
to the doctor [10]. This is a significant under-reporting. Only
10 % of workers with symptoms consistent with PFF seek
medical attention [2, 10, 14].

Pathophysiology. The pathophysiology of polymer fever is
not fully understood, and researchers have proposed various
theories, none of which has reached consensus [10]. Studies
investigating the pathophysiological mechanisms of PFE,
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toxicokinetics and toxicodynamics of PTFE degradation
and pyrolysis products are very limited [2, 35]. One theory
is that fluoridated microparticles break down and release
hydrofluoric acid, which reacts with water in the body and
causes chemical damage. This theory was put forward in
1951 when the first reports of polymer fever were published,
but has not been confirmed by subsequent studies. The hy-
pothesis of the transport of hydrofluoric acid molecules by
ultrafine nanoparticles present in the air is the only reference
that comes close to explaining this phenomenon [2, 8, 10].

A direct link between the cytokine storm and PFIB-in-
duced acute lung injury has been identified in animal models.
Levels of 10 pro-inflammatory and one anti-inflammatory
cytokine were significantly increased in the lung tissue of
mice exposed to PFIB [35]. An inflammatory syndrome with
hyperleukocytosis of predominantly polynuclear neutrophils,
with a peak in concentration at 9—12 hours and normali-
sation at 24—48 hours after poisoning; an increase in C-
reactive protein to 2,640 mg/1, hypoxia (PaO, < 60 mm Hg)
and a decrease in maximum lung capacity were noted |2,
10, 36]. Inflammatory hyperpermeability of the pulmonary
vessels is thought to be the main aetiological factor [15]. The
vapour products of PTFE pyrolysis are potent irritants and
contribute to inflammatory processes. One of the earliest
theories, put forward in 1972, was the release of endogenous
pyrogens by leukocytes in response to the attack of alveolar
tissue by PTFE particles, explaining both the respiratory
symptoms and the development of a febrile state. The hy-
pothesis of a non-specific inflammatory reaction is based
on allergic manifestations caused by the activation of alveo-
lar macrophages and the release of inflammatory proteins
(tumour necrosis factor a, interleukins 6, 8) upon contact
with PTFE pyrolysis products. Type II pneumocytes can
metabolise xenobiotics and produce surfactant. They pro-
liferate in response to aggression and are activated during
recovery, playing a role in the development of tolerance. The
phenomenon of resistance after repeated toxic exposure has
been identified in laboratory animals, but this theory has
not been confirmed in clinical trials [10]. Polymer fever in
humans occurs independently of previous contact: it does not
cause tachyphylaxis and therefore, unlike metal fume fever,
there is no particular susceptibility on Mondays [2—4, 37].

The action of free radicals is primarily caused by PTFE
pyrolysis products like perfluoroisobutylene, which leads
to oxidative stress and cellular damage in the lung with the
development of microscopic exudative oedema 27 minutes
after exposure. The formation of free radicals, such as hy-
drogen peroxide, as a result of chemical reactions explains
the damage to the alveolar-capillary barrier [3, 4, 10, 35, 38].

Clinical manifestations. Polymer fume fevers are usually
benign with spontaneous resolution of symptoms, although
they may be associated with dangerous manifestations, es-
pecially in patients with preexisting severe cardiorespiratory
disease [3, 4, 6].

Polymer fume fever usually presents as a mild flu-like ill-
ness characterised by fever (39—40 °C), sweating, dyspnoea,
chills, sore throat, myalgia, tachycardia (up to 120 beats per
minute), shortness of breath, chest tightness, non-produc-
tive cough at rest and headache as the main symptoms. All
smokers reported mild inspiratory discomfort behind the

sternum, cough and bad taste in the mouth during toxic ex-
posure. Shortly after the cough subsided, they experienced
back pain. The shivering started after 30 minutes and lasted
for 2 to 3 hours [20]. Some publications highlight the onset
of symptoms within the first few seconds after ingestion of
Teflon-contaminated cigarettes; other authors report a delay
in clinical manifestations of 1 to 24 hours [1, 2, 10, 15, 36].

Since its first report in 1951, polymer fume fever has
been presented with a variety of clinical manifestations, ran-
ging from flu-like symptoms to severe toxic effects, such as
pulmonary oedema, pneumonitis and death, with the seve-
rity of the disease depending on the specific conditions and
duration of exposure to the toxins. With a sufficiently high
pyrolysis temperature and/or prolonged toxic exposure, se-
vere lung damage, including radiological consolidation, is a
potential complication [1, 5, 6, 8].

PFIB is more irritating to the skin, eyes, nose, throat and
lungs than other Teflon pyrolysis products and is ten times
more toxic than phosgene. It is an extremely toxic gas that
affects the lungs when inhaled. The latency period of PFIB
damage is one to four hours before symptoms of pulmonary
oedema appear [17]. Inhalation of small amounts of the gas
can cause acute lung damage and is a major cause of mor-
bidity and mortality in critically ill patients. Higher doses
cause pulmonary oedema with wheezing, dyspnoea, sputum
production and cyanotic skin discolouration. The toxicity
of PFIB is similar to that of other fluorolefins. It is directly
proportional to the reactivity of this olefin with nucleophiles,
resulting in pulmonary oedema, pneumonitis and death [17,
19, 36]. In the experiment, PFIB induces pulmonary oede-
ma, including translocation of blood proteins into the alveoli.
High-performance capillary electrophoresis of lung proteins
showed that albumin, transferrin and IgG are the three main
proteins that diffuse into the alveolar space. At an early stage,
inflammatory hyperpermeability of the pulmonary vessels
after PFIB exposure leads to damage to the tight junctions
of cells, which in combination with subsequent changes in
actin leads to an increase in the permeability of the vascular-
alveolar barrier. Transbronchial lung biopsy in a patient with
PTFE smoke-induced pulmonary oedema showed marked
neutrophil migration into the oedematous alveoli. Significant
neutrophil infiltration and elevated levels of inflammatory
cytokines have been found in lung lavage from laboratory
animals exposed to PTFE vapour. Both cases are consistent
with pathological data on the exudative phase of acute respi-
ratory distress syndrome (ARDS) [2, 15, 17, 19]. In severe
polymer fume fever, ARDS was present in 56 % of cases, ac-
companied by multiple dry rales and sonorous rhonchi and
a corresponding radiological picture [3, 4, 15].

Exposure to Teflon products by inhalation can cause
severe symptoms of non-cardiogenic pulmonary oedema,
manifested by wheezing, dyspnoea and sputum production.
A cyanotic skin colour may also be observed. Initially, there
may be a cough and chest pain. However, the dangerous
symptoms of pulmonary oedema can persist for several hours
before a sharp deterioration in health occurs [2, 17]. Chest
radiographs sometimes show diffuse infiltration of the lung
fields in the form of bilateral reticulonodular patterns [10].
Radiological signs of pulmonary oedema caused by PTFE
vapours may be bilateral opacities or patchy consolidation
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with clear preservation of the peripheral area. This is because
it is harder for toxic fumes to reach the peripheral alveoli,
thus avoiding inflammation in these areas. Another expla-
nation is related to the peculiarities of pulmonary lymph
flow. Small particles in PTFE vapour can be removed by the
lymphatic drainage system directly or by phagocytosis and
macrophage migration. Lymph moves in two opposite direc-
tions: centripetally in the centre of the lung and centrifugally
in the periphery. Centrifugal lymphatic drainage in the pe-
riphery of the lung may effectively remove PTFE particles to
the pleural lymphatic pathways rather than centrally to the
pulmonary gates.

Infections complicating polymer fever due to perfluo-
roisobutylene exposure are common and require blood cul-
tures, but the WHO does not recommend antibiotic prophy-
laxis for PFF [10].

The content of fluoride anion in the pyrolysis products, which
binds tightly to Ca** ions to form fluorapatite, causes the develop-
ment of hypocalcaemia and hyperkalaemia. With prolonged toxic
exposure, hypocalcaemia can cause cardiac arrhythmias up to
and including cardiac arrest in the diastolic phase [15].

Repeated poisoning with PTFE pyrolysis products can
lead to chronic obstructive pulmonary disease, occupational
asthma or pulmonary fibrosis [3, 4]. A growing body of evi-
dence also suggests that chronic occupational exposure to
unheated PTFE aerosols may put workers at risk of granulo-
matous lung disease [2, 7, 10, 26, 27].

Although the diagnosis of polymer fever is clinical, it is
advisable to obtain a complete blood count and chest X-ray.
The diagnosis of PFF requires a clear history that specifically
identifies the relevant exposure to fluoropolymer degradants
and rules out other potential causes [2, 10].

Doctors in emergency departments are obliged to con-
sider cases of polymer fume fever according to severity of
clinical manifestations. Because of the lack of knowledge
about its existence the diagnosis is not verified. Sometimes,
when a toxic cause remains unsuspected, unnecessary in-
vasive tests are performed. There is a risk that the patient
remains intoxicated and may develop pulmonary oedema or
ARDS [1, 10].

Treatment. The decision to hospitalise should be based on
the timing and severity of clinical manifestations and toxic
effects. It is advisable to closely monitor patients with signifi-
cant and prolonged toxic exposure, as it may take some time
for maximum symptoms to develop [2]. In view of this, the
risk of acute pulmonary oedema and ARDS in Teflon fever
requires in-patient observation of victims [10].

The typical course of polymer fume fever is mild and
self-limiting. Treatment is supportive and should aim to
relieve symptoms. Fever can be effectively controlled with
antihistamines, antipyretics, such as paracetamol, aspirin
or non-steroidal anti-inflammatory drugs. Bronchospasm is
effectively treated with inhaled beta-agonists or glucocorti-
coids. Patients with hypoxia should receive oxygen therapy
[2—5, 10, 15, 18]. Cardiac glycosides should be prescribed
according to indication [18].

There are currently no specific antidotes for PFIB. In the
experiment, prophylaxis with N-acetylcysteine (N-ACC)
significantly improved the survival of animals and signifi-
cantly reduced the wet lung/body weight ratio, protein and

phospholipid content in alveolar exudate. N-acetylcysteine
can regulate the redox system in lung tissue and effective-
ly protect the target organs of treated animals. Protection
against the lethal effects of inhaled PFIB was demonstrated
when N-ACC was administered orally 4, 6 or 8 hours prior
to exposure, and the duration of protection was related to
the timing of an increase in plasma cysteine, glutathione and
N-ACC levels [17, 38]. A promising therapeutic approach in
the early stages of acute respiratory distress caused by PFIB is
the combined use of N-ACC and the natural surfactant curo-
surf intratracheally. Treatment of PFIB poisoning is based on
reducing pulmonary oedema by administering diuretics. Fu-
rosemide and torasemide have limited the oedema, type and
severity of pathological changes associated with PFIB inhala-
tion and delayed the fatal outcome. Cholinolytics may play a
preventive and therapeutic role in Teflon fever. Hyoscyamine
0.5 mg orally has been used as a model cholinolytic. There
are some reports of a beneficial effect of octreotide (san-
dostatin) subcutaneously 0.1 mg every 8 hours [17].

A common mistake made by doctors is antibiotic prophy-
laxis for PFF or beta-agonist treatment in suspected pneu-
monia or decompensated exacerbation of chronic obstructive
pulmonary disease [10]. The use of antibiotics is indicated
only in cases of confirmed bacterial pneumonia [19].

In case of ARDS or severe non-cardiogenic pulmonary
oedema, non-invasive ventilation with two-stage positive
airway pressure or endotracheal intubation with mechanical
ventilation may be required [2, 15, 39].

Japanese researchers have demonstrated the expediency
of intravenous use of a reversible competitive inhibitor of neu-
trophil elastase that does not affect the function of other hu-
man proteases, sivelestat (elaspol) at a dose of 4.8 mg/kg/day,
administered under conditions of positive end-expiratory
pressure of 8 cm H,0, in cases of poisoning with Teflon py-
rolysis products [15].

A thorough analysis of the workplace exposure should be
carried out by an occupational physician or clinical toxicolo-
gist in conjunction with a qualified occupational hygienist
[3,4,17].

Prognosis. Polymere fume fever is usually benign, and most
patients make a full and rapid recovery. Symptoms generally
peak within 24 hours of toxic exposure and gradually resolve
within 24 to 48 hours. The severity of the condition is directly
related to the pyrolysis temperature and exposure time. Even if
patients experience more severe symptoms like pulmonary oe-
dema, full recovery is expected within 5 to 10 days. Permanent
lung damage, such as pulmonary fibrosis, is rarely described and
appears to be limited to those individuals who are repeatedly
exposed to toxicity. Death from polymer fever and permanent
disability are quite rare [1, 2, 5, 6, 8, 10, 15].

Conclusions

1. The widespread use of polymeric products in the
workplace and at home can have a significant negative impact
on public health in case of accidents or misuse.

2. Polymer fume fever is a rare, flu-like, mostly
occupational disease that is not always diagnosed in time.

3. A better understanding of the pathological process
enables clinicians to make the correct diagnosis, educate
patients and ultimately achieve better treatment outcomes.

232

Emergency Medicine (Ukraine), ISSN 2224-0586 (print), ISSN 2307-1230 (online)

Vol. 21, No. 2, 2025



Haykosum orasa / Scientific Review

References

1. Shimizu T, Hamada O, Sasaki A, lkeda M. Polymer fume fe-
ver. BMJ Case Rep. 2012 Dec 10;2012:bcr2012007790. doi: 10.1136/
ber-2012-007790.

2. Correia MS, Horowitz BZ. Polymer Fume Fever. In: StatPearls.
Treasure Island, FL: StatPearls Publishing; 2025 Jan.

3. Greenberg MI, Vearrier D. Metal fume fever and polymer
fume fever. Clin Toxicol (Phila). 2015 May;53(4):195-203. doi:
10.3109/15563650.2015.1013548.

4. Solan ME, Park JA. Per- and poly-fluoroalky! substances
(PFAS) effects on lung health: a perspective on the current literature
and future recommendations. Front Toxicol. 2024 Jul 18;6:1423449.
doi: 10.3389/ftox.2024. 1423449.

5. Delgado JH, Waksman JC. Polymer fume fever-like syndrome
due to hairspray inhalation. Vet Hum Toxicol. 2004 Oct;46(5):266-
267.

6. Williams N, Atkinson W, Patchefsky AS. Polymer-fume fever:
not so benign. J Occup Med. 1974 Aug; 16(8):519-522.

7. Murashov V, Geraci CL, Schulte PA, Howard J. Nano- and
microplastics in the workplace. J Occup Environ Hyg. 2021 Oct-
Nov; 18(10-11):489-494. doi: 10.1080/15459624.2021.1976413.

8. Harris DK. Polymer-fume fever. Lancet. 1951 Dec
1;2(6692):1008-1011. doi: 10.1016/s0140-6736(51)93401-0.

9. Rishko MV, Prylypko LB, Vantiuh NV, Kedyk AV. General
concepts of occupational diseases: methodical recommendations. Uzh-
horod: Uzhhorod National University; 2023. 46 p. Ukrainian.

10. Chatelain GP. Polymer fever after fluoride wax poisoning: a
report of three cases with review of the literature. Dr. med. sci. diss.
Grenoble: Joseph Fourier University; 2010. 54 p. French.

11. Patel MM, Miller MA, Chomchai S. Polymer fume fever after
use of a household product. Am J Emerg Med. 2006 Nov;24(7):880-
881. doi: 10.1016/].ajem.2006.03.003.

12. Xu Y, Sui X, Li J, et al. Early-life exposure to per- and poly-
Sfluoroalkyl substances: Analysis of levels, health risk and binding abili-
ties to transport proteins. Eco Environ Health. 2024 May 8,3(3):30§-
316. doi: 10.1016/].eehl.2024.04.007.

13. Ritscher A, Wang Z, Scheringer M, et al. Ziirich Statement on
Future Actions on Per- and Polyfluoroalkyl Substances (PFASs). Envi-
ron Health Perspect. 2018 Aug; 126(8):84502. doi: 10.1289/EHP4158.

14. Amenabar T. What is ‘Teflon flu’? It’s linked to a coating on
some nonstick pans. Washington Post. 2024 Jul 16. Available from:
https.//www.washingtonpost.com/wellness/2024/07/ 16/nonstick-pans-
pfas-teflon-flu/.

15. Hamaya R, Ono Y, Chida Y, et al. Polytetrafluoroethylene
Sfume-induced pulmonary edema: a case report and review of the lit-
erature. J Med Case Rep. 2015 May 14;9:111. doi: 10.1186/513256-
015-0593-9.

16. Wakefield JC. A Toxicological Review of the Products of Com-
bustion. London, UK: Health Protection Agency; 2010. 38 p.

17. Patocka J. Perfluoroisobutene: Poisonous Choking Gas. Mil
Med Sci Lett. 2019;88(3):98-105. doi: 10.31482/mmsl.2019.006.

18. Tkachyshyn VS. Metal Fever. Ukr Pulmonol J.
2023,31(4):56-59. Ukrainian. doi: 10.31215/2306-4927-2023-31-
4-56-59.

19. Bell D. Polymer fume fever. Reference article. Radiopaedia.
2021 Mar 12. doi: 10.53347/rID-87691.

20. Welti DW, Hipp MJ. Polymer fume fever. Possible relationship
to smoking. J Occup Med. 1968 Nov;10(11):667-671.

21. Sawamoto T, Morita S, Watanabe Y, et al. A Case of Acute
Respiratory Distress Syndrome Caused by Waterproofing Spray Inhala-

tion. Tokai J Exp Clin Med. 2018 Sep 20;43(3):106-110.

22. Kondo A, Yanagawa Y, Omori K, et al. Importance of smoking
and the occurrence of acute poisoning due to waterproof spray. Acute
Med Surg. 2014 May 19;1(4):191-194. doi: 10.1002/ams2.39.

23. Gaber N, Bero L, Woodruff TJ. The Devil they Knew: Chemi-
cal Documents Analysis of Industry Influence on PFAS Science. Ann
Glob Health. 2023 Jun 1;89(1):37. doi: 10.5334/aogh.4013.

24. Harada T, Hirabayashi Y, Takayama-Isagawa Y, et al.
Pulmonary Injury from Waterproofing Spray During a Hike. Wil-
derness Environ Med. 2017 Dec;28(4):327-331. doi: 10.1016/j.
wem.2017.07.002.

25. Shimoda M, Tanaka Y, Fujiwara K, et al. Waterproof-
ing spray-associated pneumonitis review: Comparison with acute
eosinophilic pneumonia and hypersensitivity pneumonitis. Medi-
cine (Baltimore). 2021 Mar 12;100(10):e25054. doi: 10.1097/
MD.0000000000025054.

26. Aoki A, Saito A, Shima K, et al. Occupational Lung Disease
Caused by Exposure to Polytetrafluoroethylene. Intern Med. 2022 Dec
15;61(24):3713-3717. doi: 10.2169/internalmedicine. 9008-21.

27. Lee N, Baek K, Park S, et al. Pneumoconiosis in a polytet-
rafluoroethylene (PTFE) spray worker: a case report with an occupa-
tional hygiene study. Ann Occup Environ Med. 2018 Jun 4;30:37. doi:
10.1186/540557-018-0248-6.

28. Crawford KA, Hartmann N. Respiratory Exposure to High-
ly Fluorinated Chemicals via Application of Ski Wax and Related
Health Effects. Curr Environ Health Rep. 2024 Mar;11(1):39-45. doi:
10.1007/540572-023-00425-4.

29. Sajid M, llyas M. PTFE-coated non-stick cookware and
toxicity concerns: a perspective. Environ Sci Pollut Res Int. 2017
Oct;24(30):23436-23440. doi: 10.1007/s11356-017-0095-y.

30. Hantoko D, Li X, Pariatamby A, Yoshikawa K, Horttanainen
M, Yan M. Challenges and practices on waste management and dis-
posal during COVID-19 pandemic. J Environ Manage. 2021 May
15;286:112140. doi: 10.1016/]j jenvman.2021.112140.

31. HanJ, He S. Need for assessing the inhalation of micro(nano)
plastic debris shed from masks, respirators, and home-made face cov-
erings during the COVID- 19 pandemic. Environ Pollut. 2021 Jan
1;268(Pt B):115728. doi: 10.1016/j.envpol.2020.115728.

32. Wang Y, Jiang C, Fang Y, Wang X, Wang Z. Mechanism of
Pyrolysis Reaction of Al-Rich Al/PTFE/TiH2 Active Material. Poly-
mers (Basel). 2021 Aug 25,13(17):2857. doi: 10.3390/polym 13172857.

33. Li Y, Wang Z, Jiang C, Niu H. Experimental Study on Im-
pact-Induced Reaction Characteristics of PTFE/Ti Composites En-
hanced by W Particles. Materials (Basel). 2017 Feb 13;10(2):175.
doi: 10.3390/ma 10020175.

34. Wu J, Bin Feng B, Gao Z, et al. Investigation on the thermal
decomposition and thermal reaction process of PTFE/Al/MoO3 flu-
orine-containing thermite. Journal of Fluorine Chemistry. 2021
Jan;241:109676. doi: 10.1016/] jfluchem.2020.109676.

35. Zhang Y, Fan L, Xi R, et al. Lethal concentration of per-
Sfluoroisobutylene induces acute lung injury in mice mediated via
cytokine storm, oxidative stress and apoptosis. Inhal Toxicol. 2017
May;29(6):255-265. doi: 10.1080/08958378.2017.1357772.

36. Son M, Maruyama E, Shindo Y, Suganuma N, Sato S, Oga-
wa M. Case of polymer fume fever with interstitial pneumonia caused
by inhalation of polytetrafluoroethylene (Teflon). Chudoku Kenkyu.
2006 Jul; 19(3):279-282. Japanese.

37. Corrin B, Nicholson AG. Chapter 7. Occupational, environ-
mental and iatrogenic lung disease. In: Corrin B, Nicholson AG, edi-
tors. Pathology of the Lungs. 3rd ed. London, UK: Churchill Living-

Vol. 21, No. 2, 2025

https://emergency.zaslavsky.com.ua

233


https://emergency.zaslavsky.com.ua
https://pubmed.ncbi.nlm.nih.gov/23230259/
https://pubmed.ncbi.nlm.nih.gov/23230259/
https://pubmed.ncbi.nlm.nih.gov/23230259/
https://pubmed.ncbi.nlm.nih.gov/37603667/
https://pubmed.ncbi.nlm.nih.gov/37603667/
https://pubmed.ncbi.nlm.nih.gov/25706449/
https://pubmed.ncbi.nlm.nih.gov/25706449/
https://pubmed.ncbi.nlm.nih.gov/25706449/
https://pubmed.ncbi.nlm.nih.gov/39092081/
https://pubmed.ncbi.nlm.nih.gov/39092081/
https://pubmed.ncbi.nlm.nih.gov/39092081/
https://pubmed.ncbi.nlm.nih.gov/39092081/
https://pubmed.ncbi.nlm.nih.gov/15487651/
https://pubmed.ncbi.nlm.nih.gov/15487651/
https://pubmed.ncbi.nlm.nih.gov/15487651/
https://pubmed.ncbi.nlm.nih.gov/4843400/
https://pubmed.ncbi.nlm.nih.gov/4843400/
https://pubmed.ncbi.nlm.nih.gov/34478348/
https://pubmed.ncbi.nlm.nih.gov/34478348/
https://pubmed.ncbi.nlm.nih.gov/34478348/
https://pubmed.ncbi.nlm.nih.gov/14881537/
https://pubmed.ncbi.nlm.nih.gov/14881537/
https://dspace.uzhnu.edu.ua/jspui/handle/lib/54801
https://dspace.uzhnu.edu.ua/jspui/handle/lib/54801
https://dspace.uzhnu.edu.ua/jspui/handle/lib/54801
https://dspace.uzhnu.edu.ua/jspui/handle/lib/54801
https://dspace.uzhnu.edu.ua/jspui/handle/lib/54801
https://dspace.uzhnu.edu.ua/jspui/handle/lib/54801
https://dspace.uzhnu.edu.ua/jspui/handle/lib/54801
https://dspace.uzhnu.edu.ua/jspui/handle/lib/54801
https://dumas.ccsd.cnrs.fr/dumas-00623884v1
https://dumas.ccsd.cnrs.fr/dumas-00623884v1
https://dumas.ccsd.cnrs.fr/dumas-00623884v1
https://pubmed.ncbi.nlm.nih.gov/17098116/
https://pubmed.ncbi.nlm.nih.gov/17098116/
https://pubmed.ncbi.nlm.nih.gov/17098116/
https://pubmed.ncbi.nlm.nih.gov/39258237/
https://pubmed.ncbi.nlm.nih.gov/39258237/
https://pubmed.ncbi.nlm.nih.gov/39258237/
https://pubmed.ncbi.nlm.nih.gov/39258237/
https://pubmed.ncbi.nlm.nih.gov/30235423/
https://pubmed.ncbi.nlm.nih.gov/30235423/
https://pubmed.ncbi.nlm.nih.gov/30235423/
https://www.washingtonpost.com/wellness/2024/07/16/nonstick-pans-pfas-teflon-flu/
https://www.washingtonpost.com/wellness/2024/07/16/nonstick-pans-pfas-teflon-flu/
https://pubmed.ncbi.nlm.nih.gov/25971706/
https://pubmed.ncbi.nlm.nih.gov/25971706/
https://pubmed.ncbi.nlm.nih.gov/25971706/
https://pubmed.ncbi.nlm.nih.gov/25971706/
https://books.google.com.ua/books/about/A_Toxicological_Review_of_the_Products_o.html?id=YwjPRwAACAAJ&redir_esc=y
https://books.google.com.ua/books/about/A_Toxicological_Review_of_the_Products_o.html?id=YwjPRwAACAAJ&redir_esc=y
http://doi.org/10.31482/mmsl.2019.006
http://doi.org/10.31482/mmsl.2019.006
http://doi.org/10.31482/mmsl.2019.006
http://doi.org/10.31482/mmsl.2019.006
http://doi.org/10.31482/mmsl.2019.006
http://doi.org/10.31482/mmsl.2019.006
http://doi.org/10.31215/2306-4927-2023-31-4-56-59
http://doi.org/10.31215/2306-4927-2023-31-4-56-59
http://doi.org/10.31215/2306-4927-2023-31-4-56-59
http://dx.doi.org/10.53347/rID-87691
http://dx.doi.org/10.53347/rID-87691
https://pubmed.ncbi.nlm.nih.gov/5697845/
https://pubmed.ncbi.nlm.nih.gov/5697845/
https://pubmed.ncbi.nlm.nih.gov/30191545/
https://pubmed.ncbi.nlm.nih.gov/30191545/
https://pubmed.ncbi.nlm.nih.gov/30191545/
https://pubmed.ncbi.nlm.nih.gov/29930847/
https://pubmed.ncbi.nlm.nih.gov/29930847/
https://pubmed.ncbi.nlm.nih.gov/29930847/
https://pubmed.ncbi.nlm.nih.gov/28927548/
https://pubmed.ncbi.nlm.nih.gov/28927548/
https://pubmed.ncbi.nlm.nih.gov/28927548/
https://pubmed.ncbi.nlm.nih.gov/28927548/
https://pubmed.ncbi.nlm.nih.gov/33725891/
https://pubmed.ncbi.nlm.nih.gov/33725891/
https://pubmed.ncbi.nlm.nih.gov/33725891/
https://pubmed.ncbi.nlm.nih.gov/33725891/
https://pubmed.ncbi.nlm.nih.gov/33725891/
https://pubmed.ncbi.nlm.nih.gov/35598992/
https://pubmed.ncbi.nlm.nih.gov/35598992/
https://pubmed.ncbi.nlm.nih.gov/35598992/
https://pubmed.ncbi.nlm.nih.gov/29992029/
https://pubmed.ncbi.nlm.nih.gov/29992029/
https://pubmed.ncbi.nlm.nih.gov/29992029/
https://pubmed.ncbi.nlm.nih.gov/29992029/
https://pubmed.ncbi.nlm.nih.gov/38216812/
https://pubmed.ncbi.nlm.nih.gov/38216812/
https://pubmed.ncbi.nlm.nih.gov/38216812/
https://pubmed.ncbi.nlm.nih.gov/38216812/
https://pubmed.ncbi.nlm.nih.gov/28913736/
https://pubmed.ncbi.nlm.nih.gov/28913736/
https://pubmed.ncbi.nlm.nih.gov/28913736/
https://pubmed.ncbi.nlm.nih.gov/33652254/
https://pubmed.ncbi.nlm.nih.gov/33652254/
https://pubmed.ncbi.nlm.nih.gov/33652254/
https://pubmed.ncbi.nlm.nih.gov/33652254/
https://pubmed.ncbi.nlm.nih.gov/33065479/
https://pubmed.ncbi.nlm.nih.gov/33065479/
https://pubmed.ncbi.nlm.nih.gov/33065479/
https://pubmed.ncbi.nlm.nih.gov/33065479/
https://pubmed.ncbi.nlm.nih.gov/34502897/
https://pubmed.ncbi.nlm.nih.gov/34502897/
https://pubmed.ncbi.nlm.nih.gov/34502897/
https://pubmed.ncbi.nlm.nih.gov/28772534/
https://pubmed.ncbi.nlm.nih.gov/28772534/
https://pubmed.ncbi.nlm.nih.gov/28772534/
https://pubmed.ncbi.nlm.nih.gov/28772534/
https://doi.org/10.1016/j.jfluchem.2020.109676
https://doi.org/10.1016/j.jfluchem.2020.109676
https://doi.org/10.1016/j.jfluchem.2020.109676
https://doi.org/10.1016/j.jfluchem.2020.109676
https://doi.org/10.1016/j.jfluchem.2020.109676
https://doi.org/10.1016/j.jfluchem.2020.109676
https://pubmed.ncbi.nlm.nih.gov/28762854/
https://pubmed.ncbi.nlm.nih.gov/28762854/
https://pubmed.ncbi.nlm.nih.gov/28762854/
https://pubmed.ncbi.nlm.nih.gov/28762854/
https://pubmed.ncbi.nlm.nih.gov/16922460/
https://pubmed.ncbi.nlm.nih.gov/16922460/
https://pubmed.ncbi.nlm.nih.gov/16922460/
https://pubmed.ncbi.nlm.nih.gov/16922460/
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0
http://doi.org/10.1016/B978-0-7020-3369-8.00007-0

Haykosum orasa / Scientific Review

stone; 2011. 327-399 pp. doi: 10.1016/B978-0-7020-3369-8.00007-0.

38. Yang LM, Zhao J, Wang HT, Xu XX, Jliao YM, Ding RG.
The protective effect of N-acetylcysteine on acute lung injury induced
by PFIB inhalation. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing
Za Zhi. 2017 Jul 20;35(7):481-486. Chinese. doi: 10.3760/cma.j.is
sn.1001-9391.2017.07.001.

39. Antonelli M, Conti G, Esquinas A, et al. A multiple-center sur-
vey on the use in clinical practice of noninvasive ventilation as a first-

Information about authors

line intervention for acute respiratory distress syndrome. Crit Care Med.
2007 Jan;35(1):18-25. doi: 10.1097/01.CCM.0000251821.44259.F3.

Received 04.02.2025
Revised 10.02.2025
Accepted 18.02.2025 M

0lha Kravets, MD, DSc, PhD, Professor, Head of the Department of Anesthesiology, Intensive Care and Emergency Medicine, Postgraduate Education Faculty, Dnipro State Medical University, Dnipro,

Ukraine; e-mail: 535951@ukr.net, 602@dmu.edu.ua; https://orcid.org/0000-0003-1340-3290

Vasyl Yekhalov, PhD in Medicine, Associate Professor, Department of Anesthesiology, Intensive Care and Emergency Medicine, Postgraduate Education Faculty, Dnipro State Medical University, Dnipro,
Ukraine; e-mail: sesualiy@gmail.com; phone: +380 (63) 276-64-35, +380 (50) 779-23-03; https://orcid.org/0000-0001-5373-3820
Vladyslav Sedinkin, PhD in Medicine, Associate Professor, Department of Anesthesiology, Intensive Care and Emergency Medicine, Postgraduate Education Faculty, Dnipro State Medical University,

Dnipro, Ukraine; e-mail: dnepr_vlad@ukr.net; https://orcid.org/0000-0002-8894-1598

Mariia Zinenko, Postgraduate Student, Department of Anesthesiology, Intensive Care and Emergency Medicine, Postgraduate Education Faculty, Dnipro State Medical University, Dnipro, Ukraine; e-mail:

masha.zinenko9@gmail.com; https://orcid.org/0009-0001-3200-0246

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Authors’ contribution. 0. Kravets, V. Sedinkin — conceptualization, editing; V. Yekhalov — original text writing; M. Zinenko — editing, translation.

Kpaseup O.B., €xanos B.B., CeaiHkiH B.A., 3iHeHKo M.A.

AHIMPOBChKA AEPXXQABH MEANYHM YHIBEPCUTET, M. AHIMPO, YkpaiHa

NMoAimepHA AMXOMAHKA (OrAsIA)

Pestome. TMosnitetpadropeTries € Haa3BUYATHO XIMIYHO IHEPTHUM,
ajie 1oro po3KJaalaHHs LIJISIXOM ITipoJ1idy, TOOTO peaklilii HEITOBHO-
TO 3ropsiHHSA (0€30KMCHIOBAIBHOT TEPMIYHOI AeTpaaailii), Moxe
TPU3BECTH JI0 MIBUIKOTO BUHUKHEHHS TPUTTONOIIOHUX CUMIITOMIB
MpY BAMXaHHI KiHIIeBUX MPOAYKTiB. Lleii cTaH 3BeThCs MOJiMEPHOIO
JIMXOMAHKOIO i HAlOLIbII YacTo 3ycTpiyaeThes B KypliB. [imoTesa
TTPO TPAHCITOPT MOJIEKYJT (DTOPUCTOBOIHEBOI KUCIIOTH HAIPIOHUMU
HaHOYACTUHKAMM, TIPUCYTHIMU B TIOBITPi, € EAVMHOIO, 1110 HAO KA~
€ThCSI 10 TOSICHEHHST LIbOTO SIBUILA. [HOJ, KOJIM TOKCUYHY TPUIMHY
He MiZ03pIoI0Th, iHBa3MBHI TECTU MPOBOASITLCS 6€3 HEOOXiTHOCTI.
Pusuk rossirae B TOMy, 110 MALLiEHT MTPOIOBXKYE MepedyBaTy B CTaHi
iHTOKCHKALIIi i MOXYTh PO3BUHYTHUCS HAOPSIK JIETEHIB 200 TOCTpHit

pecrmipatopHuit aucTpec-cuHapoM. CriennGiyHUX aHTUAOTIB TPOTU
MPOAYKTIB MipoJtidy TedioHy He icHye. [lommpeHe BUKOPUCTaHHS
oJIiMepHUX BUPOOIB y POMUCIIOBIl Ta TOOYTOBIit chepax Moxke
MaTH 3HAYHUII HEraTUBHUI BIUIMB Ha 3I0POB’sl HACEJIEHHS B pasi
aBapiit 800 HeHaJIeXKHOTO BUKOpUcTaHHs. [ToniMepHa IMXoMaHKa €
PiIKICHUM IpUTIONOAIOHUM, 31e011bIIOr0 MpodeciitHUM 3aXBOPIO-
BaHHSIM, sIKe HE 3aBX/IU IiarHOCTYIOTh BYacHO. Kpate po3ymiHHS
MATOJIOTIYHOTO MPOLIECY T03BOJISIE KIIHIILIMCTaM CTaBUTH MPaBUIIb-
HUI [iarHO3, HaJeXXHUM YMHOM HaBUYaTH TAIiEHTIB i, 3peIlITOIO,
JIOCSTATH KpalllMX pe3yJIbTaTiB JIiKyBaHHSI.

KuouoBi ciioBa: nosirerpadTopeTiiieH; MPOLYKTH MipoJIi3y; 1Mo-
JTiMepHa JIMXOMAaHKa; NiaTHOCTUKA; JTIKyBaHHST
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