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Current smokers who are prescribed home oxygen may not benefit from
the therapy. In addition to being an obvious fire hazard, there is some evi-
dence that the physiological mechanisms by which home oxygen is
believed to operate are inhibited by smoking. Although their effectiveness
is yet to be demonstrated, electronic cigarettes (e-cigarettes) are often
regarded as an aid to smoking cessation. However, several burn accidents
in e-cigarette smokers receiving home oxygen therapy have also been
reported, leading Health Canada to release a warning of fire risk to oxygen
therapy patients from e-cigarettes. It is the authors’ position that patients
receiving oxygen should definitely not use e-cigarettes. The authors pro-
vide suggestions for addressing the delicate issue of home oxygen therapy in
current cigarette and/or e-cigarette smokers.
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La cigarette électronique chez les patients sous
oxygénothérapie a domicile

Il se peut que les fumeurs qui se font prescrire une oxygénothérapie a domi-
cile ne profitent pas de ce traitement. Sans compter que le tabagisme pose
un risque d’incendie évident, certaines données probantes indiquent qu’il
inhibe les mécanismes physiologiques par lesquels I'oxygénothérapie a
domicile fonctionnerait. Méme si son efficacité reste a démontrer, la ciga-
rette électronique (vapoteuse) est souvent percue comme une aide au
sevrage du tabagisme. Cependant, plusieurs incidents de brélure chez des
vapoteurs sous oxygénothérapie a domicile ont été déclarés, ce qui a incité
Santé Canada a publier une mise en garde sur les risques d’incendie que
représente la cigarette électronique aupres de ces patients. De 'avis des
auteurs, les patients sous oxygénothérapie ne devraient absolument pas
vapoter. Les auteurs donnent des suggestions pour aborder le probleme
délicat de I'oxygénothérapie a domicile chez les fumeurs ou les vapoteurs.

CLINICAL PROBLEM

In 2006, the death of two patients registered to our respiratory home
care program stimulated our reflection regarding oxygen therapy in
current smokers (1). Both had oxygen-dependent chronic obstructive
pulmonary disease (COPD) and died from severe burns and inhalation
injuries that occurred while they were receiving oxygen administered
from a home oxygen concentrator. The inquiries revealed that both
were smoking when the accidents happened and that their oxygen
concentrators were functioning properly.

Since then, the rules of prescription for home oxygen therapy have
changed in Quebec (2). Although the provincial terms of reference
now indicate that home oxygen is not indicated in current smokers,
oxygen therapy remains a problem in patients addicted to tobacco.
We have witnessed patients resume smoking after long-term oxygen
therapy (LTOT) is initiated, especially when oxygen was prescribed at
the outset of a hospitalization for acute COPD exacerbation compli-
cated by severe hypoxemia, and during which the patient was abstin-
ent. Similarly, we are aware of COPD patients who were enrolled into
our ongoing randomized, placebo-controlled trial investigating noctur-
nal oxygen (the INOX trial [ClinicalTrials.gov NCT01044628])
returning to cigarette smoking after at least six months of abstinence.
In this regard, we were recently asked whether patients receiving
home oxygen therapy could be allowed to replace cigarettes with
e-cigarettes.

ARE THERE REALLY CURRENT SMOKERS
RECEIVING OXYGEN THERAPY?

Smoking in patients on home oxygen is not a rare occurrence. In the
few reports that specifically addressed this issue, this proportion
reached almost 20% (3). Such is our own experience (4). Because
oxygen accelerates combustion, it is an obvious fire hazard. Several
reports highlighting the risks of burn in patients who smoke while
receiving oxygen therapy have been published (5).

Why do physicians still prescribe home oxygen therapy to current
smokers even if it is dangerous? An explanation may be that in the

British Medical Research Council’s trial of LTOT in COPD (6), smok-
ing was not an exclusion criterion, although at study entry all patients
were “urged to give up smoking” . It turned out that 37 of the 87 (43%)
patients were counted as current smokers. Smoking was not identified
as a predictor of mortality in this trial. Although no mention of
patients’ smoking status was made in the original Nocturnal Oxygen
Therapy Trial (NOTT) article (7), a secondary publication indicated
that 38% of participants were active smokers at study entry (8).
Hence, these two landmark trials have set precedents that remain
accepted in clinical practice.

SMOKERS MAY NOT BENEFIT FROM
OXYGEN THERAPY

There is sparse but convincing evidence that cigarette smoking deter-
mines the severity of secondary polycythemia in patients with hypox-
emic COPD and that smoking prevents its correction by LTOT (9).
Secondary polycythemia only represents a surrogate outcome, and this
study did not demonstrate that, when on LTOT, nonsmokers live
longer than smokers. Nevertheless, this study suggested that the
physiological mechanisms by which home oxygen is believed to oper-
ate are inhibited by smoking. It is, therefore, very likely that the treat-
ment effect of both the British and the NOTT trials was diluted by the
inclusion of current smokers. Unfortunately, the evidence that non-
smokers on LTOT fare better than smokers on LTOT will never come
from randomized controlled trials.

E-CIGARETTES AS AN AID TO SMOKING CESSATION?
Currently, there is evidence from only two randomized trials that
e-cigarettes may help smokers stop smoking (10,11). Only the trial by
Bullen et al (10) included smokers motivated to quit; the trial by
Caponnetto et al (11) included smokers not intending to quit, a situa-
tion that limits its scope. In the Bullen et al (10) trial (n=657 patients),
six-month continuous abstinence was observed in 7.3% of those allo-
cated to nicotine e-cigarette (16 mg), 4.1% of those on placebo
e-cigarette and 5.8% of those treated with nicotine patches (21 mg).
The difference in abstinence rate between nicotine e-cigarette and
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nicotine patches was not statistically significant (difference 1.5%
[95% CI -2.5% to 5.5%]). In the Cochrane review summarizing
these two trials, McRobbie et al (12) concluded that the small num-
ber of trials, low event rates and wide Cls around the estimates were
limitations to the interpretation of their meta-analysis. Current evi-
dence from randomized controlled trials supporting the use of
e-cigarettes as an aid to smoking cessation is, therefore, scant and,
overall, inconclusive.

Also, the long-term health impact of e-cigarettes, for users and the
public, cannot be determined from the currently available data (13).
We know that carboxyhemoglobin levels rapidly decrease in individ-
uals who exchange cigarettes for e-cigarettes (14), a phenomenon that
can only facilitate oxygen transportation. However, vaping may not be
that innocuous because it may induce oxidative stress and inflamma-
tion in the lungs (15).

Fortunately, the scientific literature related to e-cigarettes is rapidly
evolving. As of January 15, 2015, 172 intervention studies using
e-cigarettes were registered on ClinicalTrials.gov — the United States
National Institutes of Health registry and results database of publicly
and privately supported clinical studies involving human participants
conducted around the world. Our understanding of the indications,
benefits and risks of e-cigarettes will certainly improve as the results of
these trials are published.

HAZARDS OF E-CIGARETTES IN CURRENT SMOKERS
In the meantime, what is the best advice to our patients receiving
home oxygen therapy who would be tempted to vape instead of smoke?
The answer begins with the elementary description of the typical
e-cigarette. The basic components of most disposable or rechargeable
e-cigarettes include a cartridge containing a liquid solution of propyl-
ene glycol (with or without nicotine), a battery and a heating element
(16). This latter component reaches high temperature and aerosolizes
the e-liquid to be inhaled. Consequently, it can conceivably ignite in
the presence of oxygen. Although the human health effects of
e-cigarettes have already been the subject of studies and at least one
systematic review (13), we could not retrieve any case report of burn
accident in e-cigarette smokers on home oxygen in a Medline search.
However, a quick ‘Google’ search was sufficient to identify several
reports of such accidents in the lay press (17,18).

Several other cases may have been encountered around the world
and left unreported, including a 72-year-old patient with pulmonary
fibrosis who was seen by one of the authors when brought to
Maisonneuve-Rosemont Hospital in Montreal (Quebec) with facial
burns that occurred after his nasal prongs caught on fire when he was
vaping while receiving oxygen through his concentrator at a flow rate
of 6 L/min. This man was discharged from hospital five days later. This
incident was reported to Health Canada, the Canadian health regula-
tion authority that has since released a warning of fire risk to oxygen
therapy patients from e-cigarettes (19). Burn accidents in patients
receiving oxygen therapy are, therefore, not only plausible, they have
occurred. In addition, battery fire and explosion from a defect known
as ‘thermal runaway’ have been described (16). It is, therefore, our
position that patients receiving oxygen therapy should definitely not
use e-cigarettes.

TENTATIVE RECOMMENDATIONS
The provision of home oxygen therapy to active smokers (including
those who use e-cigarettes) remains a difficult issue. We cannot pro-
vide firm recommendations but only some suggestions. First, we would
not typically screen for resting hypoxemia in stable patients who
smoke. Advantages of home oxygen must be balanced against its risks;
arterial blood should be drawn only in patients in whom a clear advan-
tage of oxygen therapy is expected to occur. If it is believed that the
patient will not comply with the safety procedures and, especially if
there is good reason to believe that the patient will smoke or vape
while on oxygen, then it is medically justifiable not to prescribe it.
Second, the indication for home oxygen therapy must be clearly
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ascertained if it is to be offered despite active smoking. In our opinion,
indications of home oxygen therapy that are not clearly evidence-
based should be reconsidered. An example would be the prescription
of oxygen to prevent exercise-induced desaturation. Third, if severe
hypoxemia persists at the outset of a hospitalization for an acute
exacerbation of COPD, active smokers may often be discharged safely
without oxygen following a short period of observation without oxy-
gen, especially when their partial pressure of arterial oxygen approaches
55 mmHg. Fourth, if oxygen therapy is prescribed in such circum-
stances, systematic reevaluation following the initial prescription of
oxygen therapy made within the course of an acute exacerbation of
COPD is mandatory because at least 30% of patients meeting the cri-
teria for domiciliary oxygen at hospital discharge will no longer need
this therapy after a few months of stability (20,21). This should also
offer the opportunity to reassess smoking status and to carefully recon-
sider the utility of oxygen therapy in patients who have resumed smok-
ing while recovering from the exacerbation, irrespective of the
presence or absence of blood gas indications for LTOT.
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