Editorials
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Obstructive sleep apnoea (OSA) is
a common, important disease associated
with daytime sleepiness and a reduced
quality of life. Moreover, untreated OSA is
associated with increased healthcare
utilisation and a signiﬁcantly increased risk
of motor vehicle crashes, hypertension,
coronary artery disease and stroke.1 Treatment of patients with continuous positive
airway pressure (CPAP) improves quality
of life and daytime sleepiness. CPAP treatment may also substantially reduce rates of
cardiac events and motor vehicle crashes.2 3
One of the major barriers to CPAP
treatment is adherence. Many patients
reject, discontinue or use it irregularly or
suboptimally. The rate of CPAP discontinuation in the ﬁrst 3 years of prescription
ranges from 12% to 25%.4 When patients
do not use CPAP sufﬁciently, clinical
outcomes are compromised,5 demonstrating that optimising adherence is an
important aspect of patient management.

METHODS FOR IMPROVING CPAP
ADHERENCE
Adherence to treatment is inﬂuenced by
many factors: biomedical (severity of the
disorder, CPAP side effects, therapeutic
response), psychological (patient’s selfefﬁcacy, anxiety, claustrophobia, the
patient’s perception of the seriousness of
the disorder, belief that the treatment will
be effective, patient’s understanding of the
CPAP treatment process), social (family
support), technological (simplicity of the
procedure, selection of CPAP device,
appropriate air pressure) and economic
(cost and insurance coverage). Studies
have demonstrated that adherence can be
signiﬁcantly improved by a comprehensive support programne and timely interventions by health professionals.6
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TELEMEDICINE TO SUPPORT CPAP
TREATMENT
Telemedicine can be deﬁned as ‘the use of
information and communication technology (ICT) to deliver health services,
expertise and information over distance,
geographic, time, social and cultural
barriers’.7
Telemedicine
encompasses
various technologiesdfrom the initial
methods of store-and-forward technology
of sending digital images, through the use
of fax machines, e-mails, and real-time
technology such as telephone, videoconferencing and systems based on the
internet and web. In the last decade,
telemedicine has become widespread, and
applications cover the majority of the
medical disciplinesdfrom paediatrics
(telepaediatrics) through radiology (teleradiology) to geriatrics (telegeratrics).
Telemedicine has been used in previous
studies to promote and reinforce CPAP
treatment. The results have been mixed.
Taylor and colleagues randomised 114
patients to either a telemedicine (intervention) arm or traditional care.8 In the
intervention arm, a cognitive behavioural
intervention was applied. Questions
related to CPAP use, hours of sleep and
quality of sleep were sent to patients via
a computer. The patients’ responses were
monitored by the sleep medicine practitioner, and the patient telephoned if
deemed necessary. Compliance was not
signiﬁcantly different between the traditional and intervention groups (4.22 vs
4.29 h night; p¼0.87). The authors
proposed that failure to show beneﬁt may
have resulted from difﬁculties in
contacting patients (sometimes delayed
several days). Furthermore, the intervention only provided self-reported data to
the healthcare provider; objective compliance and detailed physiological information may have been more useful in
effectively troubleshooting problems and
may have improved CPAP compliance.
Smith and colleagues randomised 19
patients who were non-adherent with
CPAP for 3 months to either a telemedicine
intervention or placebo.9 Both groups were
scheduled for telemedicine sessions with
a nurse (14 30 min sessions over 12 weeks)
using a video teleconferencing system in

the patient’s home. The intervention
group received speciﬁc advice about CPAP
whereas the placebo group had advice
focused on a neutral health topic (ie, vitamins). Although the numbers of patients
was small, by the end of the study, there
was signiﬁcantly greater rate of adherence
(90% vs 44%, p¼0.033) in the intervention
group compared to the placebo group. In
a small study by DeMolles et al, a computer
telephone system in addition to usual care
was used in 15 patients and compared to
usual care only in another 15 patients.10
The group using the telemedicine system
had better CPAP adherence by the end of
the study that trended to signiﬁcance (4.4
vs 2.9 h/night, p¼0.08).
In this issue of Thorax (see page 1061),
Sparrow and colleagues report on the use
of a telemedicine intervention to improve
CPAP adherence in a relatively large
randomised controlled study (250 patients
with sleep apnoea).11 In the intervention
arm, an automated telephone-linked
communication (TLC) system was
tailored to promote CPAP use and
designed around the concepts of motivational interviewing. Every week for the
ﬁrst month and every month thereafter,
patients would telephone the system and
report perceptions and experiences with
OSA and CPAP (including compliance)
over the previous week. Tailored feedback
and counselling were provided by telephone to motivate patients to use CPAP.
The control arm received general health
information through the TLC system. At
12 months, median CPAP use was signiﬁcantly greater in the intervention arm
(2.98 h vs 0.99 h/night).
The study by Sparrow and colleagues
suggests a potentially useful role for telemedicine in the management of patients
with OSA. However, many questions
remain before this speciﬁc technology or
telemedicine in general can be considered
for broad application. First, this study was
done in only two academic medical
centres, one of which was a Veterans
Administration (VA) Hospital. The CPAP
compliance in the control arm was relatively low, and the generalisability of the
study can be questioned. Multicentre
studies of telemedicine technologies in
a broad range of academic and community
sleep centres would be needed to address
this issue. Secondly, the cost implications
of this technology are unclear. Although
outcomes might be improved, the incremental costs of these improved outcomes
(eg, cost per additional quality-adjusted
life year saved) need to be clear before
policy decisions can be made.
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Can telemedicine improve CPAP
adherence?
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problems, patient education, improving
adherence
and
improving
patient
outcomes should outweigh technology
costs. However, the most cost-efﬁcient
way to do this is yet to be determined.
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BCG vaccination: 90 years on and
still so much to learn .
The history of vaccination against tuberculosis abounds with instances of scientiﬁc discovery and rediscovery. At the end
of the 19th and beginning of the 20th
century,
following
Robert
Koch’s
announcement of his discovery of Mycobacterium tuberculosis in 1882, scientists
across the world, including Koch himself,
set out to invent a vaccine against tuberculosis. In 1908 Leon Calmette, a bacteriologist, and Camille Guérin, a veterinarian
at the Pasteur Institute, Lille began an
experiment to devise a vaccine by attenuating a Mycobacterium bovis strain until it
lost its virulence. Thirteen years and 230
passages later, they were able to show that

4.

the strain was protective in animal models
and no longer caused disease which was
subsequently discovered to be primarily
due to the loss of the genes in the region of
difference 1 (RD1) region of the M bovis
genome.1 That same year, an infant
tuberculosis contact was given the ﬁrst
dose of this live attenuated vaccine, M
bovis Bacille Calmette-Geurin (BCG). Now,
with over 3 billion doses administered,
BCG is the most widely used vaccine
worldwide.
Since its ﬁrst use 90 years ago, BCG has
been recommended as a vaccine because of
its partial protective effect against active
tuberculosis and death, albeit with greater
efﬁcacy against disseminated and meningeal disease in children than pulmonary
disease in adolescents and adults.2 3 This,
taken together with autopsy studies
suggesting BCG decreases the size of
pulmonary tuberculous foci thereby
limiting bacillary multiplication and
spread4 and animal models where BCG
vaccination reduces bacillary burden after
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M tuberculosis challenge but does not
protect against infection, led to the longstanding dogma that BCG protects
against dissemination and disease but not
against infection. It was only 5 years ago
that the ﬁrst report5 of the ability of BCG
to protect against the acquisition of
infection changed our thinking about how
BCG acts. The ﬁnding that BCG can act at
an early stage in the pathway from
tuberculosis exposure to disease (ﬁgure 1)
has since been corroborated in community-based contact investigations in adults
and children in Hamburg6 and in two
studies investigating school tuberculosis
outbreaks in the UK,7 the latest of which
is published in the current issue of Thorax
(see page 1067).8 Investigating a pointsource tuberculosis outbreak at a nursery
school, Eriksen and colleagues found that
BCG-vaccinated children were signiﬁcantly less likely to be infected, as judged
by interferon-gamma release-assay (IGRA)
results, than unvaccinated children.
Vaccine effectiveness against infection was
estimated at 66% but, given the small size
of the study, the CIs are sufﬁciently wide
to overlap with the 38%7 and 24%5 reduction in RR observed in the previous larger
studies. Collectively, these data strongly
suggest that at least part of the protective
effect of BCG is attributable to protection
against infection, which has substantial
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Thirdly, and perhaps most importantly,
the telemedicine components that would
be most crucial to improving adherence
need to be better understood, so that the
most efﬁcient system can be designed. The
current study used self-reported information and was focused on motivating
patients to use CPAP. However, current
technology can monitor CPAP pressures,
leaks and objective compliance and send
this information to the practitioner on
a daily basis. Could early intervention
using this information improve CPAP
adherence even more? Alternatively, is it
the regular automated telephone followups that are most important in motivating patients to use the device? Does
the patient perception of being continuously monitored by their healthcare team
(whether or not they actually are) serve as
the main motivator for adherence?
Despite these caveats, we believe it
likely that telemedicine will be integrated
into the care of patients with OSA in the
near future. The potential beneﬁts in
terms of monitoring, early intervention of

