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Asthma onset after exposure to fluorinated hydrocarbons
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1 | INTRODUCTION

Asthma caused by a single very high-level exposure to an irritative
agent is referred to as reactive airways dysfunction syndrome or
acute irritant-induced asthma (IlA).} Asthma caused by repeated
high-level exposures is called not-so-sudden IlA or subacute A=
Chlorofluorocarbons (CFC) and hydrochlorofluorocarbons (HCFC),
often called freéns, have long been used as refrigerating agents.
Their thermal degradation products have shown to cause 1A in

Soile Jungewelter ® |

refrigeration maintenance.” Due to their ozone-depleting properties,
freons were replaced by nonchlorine-containing cooling agents, that
is, fluorinated hydrocarbons (HFC) around 2000. We repart on two
workers who were exposed to HFC-based cooling agents and de-
veloped asthma. Their persistent asthma symptoms started directly
after the exposure and asthma was confirmed in lung function tests,
which were performed 1-5 months after the exposure. Both patients
have signed their informed consent. This report is based on medical
records. Shared data are not available.

1054 | © 2020 Wiley Periodicals LLC

wileyonlinelibrary.com/journal/ajim

Am J Ind Med. 2020;63:1054-1058.
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A case report of recreational use of inhaled Freon leading to acute
hypoxemic respiratory failure salvaged by veno-venous
extracorporeal membrane oxygenation

Présentation de cas : utilisation récréative de Fréon inhalé

entrainant une insuffisance respiratoire hypoxémique aigué et
sauvetage par oxygénation par membrane extracorporelle veino-

veineuse
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Abstract

Background F reon™ is a halogenated hydrocarbon often
used as a refrigerant. When inhaled recreationally, it has
the desired effects of euphoria and intoxication. Toxic
effects include cardiovascular and neurologic insults such
as arrhythmias and seizures, and less well-described
toxicities include airway and lung injury. The treatment
in general is primarily supportive.

Clinical features We present the case of a 42-yr-old
previously healthy male who developed acute bronchiolitis
and pneumonitis following inhalation of Freon leading to
severe respiratory failure. He was supported by veno-
venous extracorporeal membrane oxygenation and
managed with high-dose corticosteroids.

Conclusion To our knowledge, this is the first case report
of an inhaled Freon exposure resulting in acute lung injury
refractory to conventional therapy that was salvaged by vv-
ECMO as a bridge towards a full recovery.

C.-C. J. Chao, MSc, MD, FRCPC (&)

Division of Critical Care, Department of Medicine, The
University of British Columbia, 855 West 12th Ave, Vancouver,
BC V5Z 1M9, Canada

e-mail: Jen.cc.chao@gmail.com

1. Ronco, MD, FRCPC

Division of Critical Care, Department of Medicine, The
University of British Columbia, 855 West 12th Ave, Vancouver,
BC V5Z 1M9, Canada

Intensive Care Unit, Vancouver General Hospital, Vancouver,
BC, Canada
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Résumé

Contexte Le Fréon™ est un hydrocarbure halogene
souvent utilis€ comme refrigérant. Lorsqu’il est inhale’ d
dey fins récreatives, il a les ¢ffets souhaitds d’euphorie et
d’intoxication. Les effets toxiques comprennent les lesions
cardiovasculaires et neurologiques telles que les arythmies
et les convulsions, et les toxicites moins bien decrites
comprennent les lésions des voies a€riennes et des
poumons. En general, le traitement est principalement un
traitement de soutien.

Caractéristiques cliniques Nous presentons le cas d'un
homme de 42 ans auparavant en bonne sante’ qui a
developpée une bronchiolite et une pneumonite aigues aprés
inhalation de Freon, entrainant une insuffisance
respiratoire sévére. Il a €te supplemente par oxygenation
par membrane extracorporelle veino-veineuse et pris en
charge avec des corticostéroides d forte dose.

Conclusion A notre connaissance, il s’agit de la premiére
présentation de cas d'exposition au Freon inhal¢
entrainant une lésion pulmonaire aigué’ refractaire au
traitement conventionnel et pour laquelle un sauvetage par
ECMO-VV a favorise un retablissement complet.

Keywords ECMO - Freon - respiratory failure

Inhalants comprise a broad range of household and
industrial chemicals, usually in the form of hydrocarbons,
whose volatile vapours and pressurized gases are
concentrated and breathed in via the nose or mouth to
produce intoxication. The desired effects of these
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INTRODUCTION

This topic will discuss the clinical toxicity, evaluation, and diagnosis of acute hydrocarbon
exposure. The management of acute hydrocarbon exposure and inhalant misuse in children
and adolescents are discussed separately. (See “Inhalant misuse in children and adolescents

EPIDEMIOLOGY

Hydrocarbon exposures account for over 28,000 cases reported annually to United States
regional poison centers and are an important cause of poisoning worldwide [1]. About 85
percent of hydrocarbon exposures are unintentional. Children five years of age and younge
account for the majority of the nearly 14,000 annual pediatric exposures [1]. Although
fatalities are rare, moderate effects requiring supportive care are common, especially after
hydrocarbon ingestion. Hydrocarbon ingestion is the most common form of exposure in th
age group, occurring in about 75 percent of cases [2]. In young children (s5 years of age), tl
ingestion typically occurs as a result of exploratory behavior. Frequently, the hydrocarbon i
unsecured or improperly stored in a drinking container (eg, soda or water bottle). Among
adolescents and adults, hydrocarbon exposure often arises from recreational inhalant mist
(see "Inhalant misuse in children and adolescents"). Fuel siphoning is an important source
unintentional ingestion in adults [3].

IRy Py SIS e

'PATHOPHYSIOLOGY
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Hyprocen Criorine (HCI)

Hydrogen chloride is a colourless or yellowish gas with a
pungent odour that, when exposed to aimospheric mois-
ture, condenses to form a dense, white COITOSiVE Vapour.
It is used in hydrochloric acid manufacture, the refining
of mineral ores, petroleum well extraction, leather tan-
ning and the refining of fats, soaps and edible oils. It
is also used in the production of polymers and plastics,
rubber, fertilisers, dyes and pigments. Serious inhala-
tional exposures are rare because of the vapour's highly
irritant nature. Inhalation of substantial amounts causes
inflammation, corrosion and subsequent oedema of the
upper and lower respiratory tracts.

Hyprocen FLuorine (Hyororuoric Acio, HF)

Hydrogen fluoride is a strongly acidic colourless gas
that can etch glass. It is detectable by smell (the odour is
similar to that of chloring) at concentrations lower than
irritating levels and is readily soluble in water, forming a
dense white vapour in moist air. It isused in the chemical
industry in the synthesis of a variety of fluoropolymers,
in the oil industry as a catalyst, in the refining of certain
metals, as a constituent of some welding electrodes and
as a catalyst for the electro-tinning of steel. Hydrogen
fluoride vapour may also be produced in fires as a break-
down product of fluorocarbon fire-extinguishing agents
and in the combustion of fluoropolymers (Kelly, 1998).
It is highly irritant to skin and mucus membranes; inha-
lation causes burning of the upper airways and delayed
development (24—48 hours) of pulmonary oedema.
Prolonged exposure to very low quantities does not
appear to have any adverse effects.

HYDROGEN SULPHIDE (H,S)

Hydrogen sulphide is a colourless gas with a distinctive
smell and is heavier than air., It is produced by petro-
chemical refineries—Alberta, Canada, has particular
experience due to its high sulphur-containing oil and
gas fields—and is also a problem in farm slurry pits and
tankers containing rotting vegetation. At low concentra-
tions, hydrogen sulphide smells of rotten eggs; at high
concentrations, it paralyses the sense of smell, removing
the warning signs. Inhalation of high concentrations of
hydrogen sulphide can stop respiration suddenly through
‘knockdown’ hypoxia; the rescue of affected individuals
is particularly hazardous, often leading to the death of the
rescuer (Figure 28.2). Respiration probably ceases due to
inhibition of monoamine oxidase in the brainstem, with
the intra-mitochondrial detoxification mechanism for
sulphide jons being abruptly saturated. There may also

parkes’ Occupational Lung Disorders

e
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FIGURE 28.2 Man dies from hydrogen sulphide fumes
whilst carrying out maintenance work on a sewer. His three
colleagues died trying to rescue him one by one; Thailand,
2014. (Reproduced from Phuket Gazette. With permission.)

be inhibition of cytochrome oxidase, as with hydrogen
cyanide. Exposure to lower levels (300-600 ppm) can
cause upper and lower airway symptoms, headache and
dizziness, followed by pulmonary oedema. Exposure to
concentrations above 700 ppm causes rapid death from
asphyxia. The presence of thiosulphate in the blood can
confirm the diagnosis; nitrite therapy can be useful if
administered immediately after exposure; otherwise,
treatment is supportive (Guidotti, 1994; Gerasimon
et al., 2007).

MeTHYL BromiDe (BRomOeTHANE, CH,Br)

Methyl bromide is a gas that is used as an insecticidal
fumigant in food supplies, warehouses, barges, buildings
and furniture. It is also used as a refrigerant, herbicide
and fire-extinguishing agent and in aniline dye manufac-
ture. It is one of the most toxic halides, dispersing slowly
and giving little warning of its presence; exposure pre-
vention therefore includes mixing it with a pungent sub-
stance in order to enable early detection. In California,
the most frequent cause of death from methyl bromide
exposure in recent years has been unauthorised entry
into structures that are undergoing fumigation. Acutely,
it is highly toxic to the respiratory system (causing acute
bronchitis, pulmonary oedema and haemorrhagic pleu-
ral effusions) and central nervous system (resulting in
pyramidal and extra-pyramidal features); symptoms
usually develop at between 2 and 4 hours after exposure.
At lower concentrations, neurological symptoms are
generally most prominent (Yang et al., 1995).
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Abstract

Background: Freon includes a number of gaseous, colorless ehlorofluorocarbons. Although freon is generally
considered to be a fluorocarbon of relatively low toxicity; significantly detrimental effects may occur upon over
exposure. The purpose of the present study is to investigate whether occupational exposure to fluorocarbons
can induce arterial hypertension, myocardial ischemia, cardiac arrhythmias, elevated levels of plasma lipids and
renal dysfunction,

Methods: This comparative cross-sectional study was conducted at the cardiology dlinic of the Suez Canal
Authority Hospital (Egypt). The study included 23 apparendy healchy male workers at the refrigeration services
workshop who were exposed to fluorocarbons (FC 12 and FC 22) and 23 likewise apparently healthy male
workers (unexposed), the control group. All the participants were interviewed using a pre-composed
questionnaire and were subjected to a clinical examination and relevant laboratory investigations.

Results: There were no significant statistical differences between the groups studied regarding symptoms
suggesting arterial hypertension and renal affection, although a significantly higher percentage of the studied
refrigeration services workers had symptoms of arrhythmias. None of the workers had symptoms suggesting
coronary artery disease. Clinical examination revealed that the refrigeration services workers had a significantly
higher mean pulse rate compared to the controls, though no significant statistical differences were found in
arterial blood pressure measurements between the two study groups. Exercise stress testing of the workers
studied revealed normal heart reaction to the increased need for oxygen, while sinus tachycardia was detected
in all the participants. The results of Holter monitoring revealed significant differences within subject and group
regarding the number of abnormal beats detected throughout the day of monitoring (p < 0.001). There were no
significant differences detected in the average heart rate during the monitoring period within subject or group.
Most laboratory investigations revealed absence of significant statistical differences for lipid profile markers,
serum electrolyte levels and glomerular lesion markers between the groups except for cholesterol and urinary
B2-microglobulin (tubular lesion markers) levels which were significantly elevated in freon exposed workers.

Conclusions: Unprotected occupational exposure to chlorofluorocarbons can induce cardiotoxicity in the form
of cardiac arrhythmias. The role of chloroflucrocarbons in inducing arterial hypertension and coronary artery

diseases is unclear, although significantly elevated serum cholesterol and urinary B2-microglobulin levels raise a
concern.

Page 1 of 11
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Risques principaux

o Relativement atoxique ' '
o A trés fortes concentrations : troubles de la conscience (hypoxie), troubles du rythme

« Bronchospasme lors de la pyrolyse

T —— U——

Caractéristiques du produit

¢ CFC = chlorofluorocarbone
¢ Fréon®, Halon®, Forane® sont des noms commerciaux

Notions générales

 Peu toxiques en utilisation habituelle
¢ Potentiellement dangereux
o En fortes concentrations
o En situation de stress (asthmatique, toxicomane)

Eléments diagnostiques

e Non toxique a faible concentration
o Irritations superficielles lors d'une projection oculaire ou cutanée ; gelure lors de la projection de
liquide
e Aprés une inhalation massive
o Céphalées, nausées
o Stimulation (excitation, vertiges, convulsions) puis dépression du systéme nerveux central
o Troubles du rythme cardiaque, hypotension artérielle lors de l'abus, de l'utilisation d'amines, ou
en cas de stress
o Lors de la pyrolyse, laryngo et/ou bronchospasme (asthme aux fréons), OAP

Conduite a tenir

¢ Décontamination oculaire et cutanée
 Intoxication bénigne

o Aérer les locaux

o Consultation médicale en cas de symptomes
» Intoxication massive
Intubation et ventilation assistée
En cas de troubles du rythme : béta-bloquants (propranolol)
Contre-indication des amines pressives, méme en cas de collapsus
Surveillance neurologique, cardiologique et pulmonaire
Traitement symptomatique

(o]

© 0 0 o
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Réalisé sous la direction du Pr Vincent Danel, Université Grenoble Alpes
Derniére révision : Décembre 2019

https://www.sfmu.org/toxin/PROTOCOL/FREON/FREONO.HTM#:~:text=L'intoxication au fréon peut provoquer des symptomes,il est conseillé de ...
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