EDITORIAL

Good as ‘gold’? Portable sleep study devices for
sleep-disordered breathing in children

Evelyn Constantin MD MSc(Epi)

In the current issue of the Canadian Respiratory Jowrnal, Massicotte et
al (1) (pages 31-35) compared the Apnealink (AL) monitor
(ResMed, USA), a portable sleep study (PSS) device (PSS-AL), to
gold-standard polysomnography (PSG) in children with suspected
sleep-disordered breathing (SDB) referred to a tertiary care centre.
The authors hypothesized that the PSS-AL could help identify chil-
dren with moderate-severe SDB. This is the first study to evaluate the
PSS-AL in younger children. The authors compared PSG apnea-
hypopnea index (AHI) with PSS-AL data in 35 children (four to
17 years of age; median age 11 years). As the authors hypothesized,
the PSS-AL was able to identify children with moderate-severe SDB
on PSG (AHI >5). Sensitivity was 100%; however, specificity was low
(40%). Notably, these values were based on data from only five chil-
dren with moderate-severe SDB on PSG. Moreover, while the
PSS-AL correctly identified these five children, the PSS-AL unfortu-
nately misclassified 18 other children as having moderate-severe SDB.
Additionally, while 18 children had normal PSG, the PSS-AL only
identified four with an AHI <1.5.

Although PSG is a detailed and well-accepted tool for diagnosis of
SDB, it is labour-intensive, requires specialized expertise and is costly.
In Canada, sleep laboratory resources are limited and referral numbers
are high, leading to long wait times. To address this clinical need under
limited health care resources, some groups have evaluated PSS devices.
Such devices would need to be comparable with PSG, accurate, safe
and cost effective. A recent meta-analysis (2) reported that PSS
devices, compared with PSG, had high sensitivity and specificity to
diagnose obstructive sleep apnea (OSA) in adults without significant
comorbidities and who had a high pretest probability of moderate-
severe OSA. However, they noted that PSG remains the gold standard
for adults with suspected or at risk for other sleep disorders. A
Canadian position paper reported that portable monitoring is useful
(particularly in expediting treatment) in adults with high clinical sus-
picion of OSA and emphasized that portable monitoring should be
used “appropriately under the supervision of a physician with training
in sleep medicine, and in conjunction with a comprehensive sleep
evaluation” (3).

Several comparison studies involving children have been con-
ducted (4-7). In 1995, Jacob et al (4) compared a PSS system with
PSG and showed that the PSS had a high sensitivity for detecting
OSA. This system, however, was complex, not easily portable and
required a specialized technician for home set-up. Poels et al (5) com-
pared a different PSS device (set-up by a family member) with PSG.
Unfortunately, most of the recordings were not successful and technic-
ally not acceptable. Brouillette et al (6) validated nocturnal home
oximetry in children referred for suspected OSA. The technical failure
rate was low and abnormal oximetry was shown to have a positive
predictive value of 97% at detecting OSA when compared with PSG.
However, oximetry had low sensitivity and low negative predictive
values. Children who had inconclusive oximetry findings (OSA could
not be ruled out) would require PSG for further evaluation for SDB.

The product brochure for ApneaLink states that it is a “simple, cost-
effective sleep-screening tool” (www.resmed.com). Massicotte et al (1)

also report that the PSS-AL, used in conjunction with a clinical
evaluation by a specialized clinician, can be considered a tool to help
screen children for SDB and triage for further testing. Thus, this
device is not being promoted as a diagnostic tool for OSA or central
sleep apnea (CSA) in children, and should not replace laboratory
PSG.

The study by Massicotte et al (1) is a valuable contribution to the
existing literature on PSS devices for children. This study is important
and relevant because it examines an alternative method of screening
and triaging children with suspected SDB in the high-need, low-
resource setting of the Canadian health care system. It is the first study
to examine this particular device — the Apnealink monitor — in
younger children. This particular PSS device, however, has some
inherent and critical limitations. First and foremost, it cannot distin-
guish between obstructive and central apnea events because only nasal
airflow is measured. This limitation is of particular importance because
almost 15% of children in the study had comorbidities that may place
them at higher risk for CSA (Chiari malformation, central nervous
system tumours). Also noteworthy, the median central apnea index on
PSG was low (0.1), yet there were children in this study with central
apnea indexes as high as 9.7. It is unclear how many children with
CSA would have been misclassified using the PSS-AL.

The feasibility of PSS in the home setting is also of concern. Forty
per cent were excluded due to limited recording time or insufficient
flow signal. These technical issues were frequent considering that the
PSS-AL was trialed in the laboratory setting. Would the failure rate be
higher in the home setting? Furthermore, PSS devices used in unsuper-
vised settings in the home may be unsafe due to risk of strangulation
from nasal flow signal wires around the face and neck (8-10).

Presently, PSS devices are not standard of care for clinical use in
children for diagnosis of OSA or CSA. The study by Massicotte et al
(1) has highlighted potential advantages of this tool for the screening
and triaging of children with suspected SDB. However, before promot-
ing its use in clinical practice, diagnostic and other limitations of this
and other PSS devices need to be strongly considered. Moreover, of
major concern are the issues of technical feasibility in the home and
potential risks in an unsupervised setting, particularly with younger

children.
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