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a  b  s  t  r a  c t

Obstructive sleep apnea–hypopnea  is  a highly prevalent  disease  that  is often  underdiagnosed  at  present.
It  has  a  significant economic  and social welfare  impact, accounting  for a large  part  of the  resources
assigned  to  home  respiratory therapies.  As part  of the  2014  SEPAR  Year of the  Chronic  Patient  and Domi-
ciliary  Respiratory  Care sponsored by the  Spanish Society  of  Pulmonology and Thoracic Surgery, this
article  reviews the  most  recent  publications on the  indications and controversial  issues  in  the  treatment
of sleep apnea,  the latest  evidence for  indication of various positive  pressure  devices, and adjustment
modes,  ranging  from the  use of  empirical  formulae  or  mathematical  estimations  to  modern auto-CPAP
equipment,  while not  forgetting the  gold  standard of manual titration. Emphasis is placed  on the  need for
monitoring required  by  patients  to  ensure  treatment  adherence  and  compliance. Finally, other  therapies
that  are  not the  object  of this  article  are briefly  reviewed.

©  2013 SEPAR.  Published by  Elsevier  España, S.L.U. All  rights  reserved.

Terapias  ventilatorias  domiciliarias  en  el  síndrome  de apnea-hipopnea
del  sueño

Palabras clave:

Apnea del sueño
Síndrome de apnea-hipopnea del sueño
Presión positiva continua en la vía aérea
Terapias ventilatorias

r  e  s u  m e  n

El síndrome  de apnea-hipopnea  del  sueño  es una  enfermedad  muy  prevalente, con tasas  altas  de  infradiag-
nóstico  en  el  momento  actual, que  conlleva un  elevado  impacto sanitario,  económico  y  social,  y  consume
gran  parte  de  los recursos  destinados  a las  terapias respiratorias  domiciliarias.  Con motivo  del Año SEPAR
2014  del  paciente  crónico  y  las  terapias respiratorias  domiciliarias,  patrocinado  por la Sociedad  Española
de  Neumología y Cirugía Torácica,  en  este  artículo  se revisa  la literatura más  reciente publicada  sobre
las  indicaciones  del  tratamiento  de  la apnea del sueño y sus controversias,  las  últimas  evidencias de  las
indicaciones de  los distintos dispositivos  de  presión  positiva,  así  como los modos  de  ajuste, desde el uso
de fórmulas  empíricas  o  estimaciones  matemáticas, a los  modernos  equipos de auto-CPAP, pasando  por
la titulación  manual  como «gold  standard». Además, se hace hincapié  en  la necesidad de seguimiento  que
los  pacientes  precisan  para asegurar  la adherencia  y cumplimiento  de  la terapia. Por último, se comentan
someramente otros  tratamientos, que no  son el  objetivo  del  artículo.

©  2013 SEPAR.  Publicado por Elsevier  España,  S.L.U.  Todos los derechos reservados.

Introduction

Population aging, rising obesity figures, and the growing preva-
lence of chronic diseases make it necessary to place for greater

� Please cite this article as:  González Mangado N, Troncoso Acevedo MF,  Gómez
García T. Terapias ventilatorias domiciliarias en el síndrome de apnea-hipopnea del
sueño.  Arch Bronconeumol. 2014;50:528–534.

∗ Corresponding author.
E-mail address: ngonzalez@fjd.es (N. González Mangado).

emphasis on home healthcare. Home respiratory therapy is  a treat-
ment option that can improve the quality of life of these patients
and control healthcare costs while reducing the number of hospital
admissions.

In Spain today, approximately 500 000 patients receive home
therapies. According to figures published at the end of  2009,1 66%
of home respiratory therapies are  administered to  patients with
obstructive sleep apnea–hypopnea syndrome (OSAHS).

There are many reasons why  OSAHS has gone from being a
simple medical curiosity to  become a  public health issue over the
course of the last 25 years. Firstly, at-risk groups are growing, due to
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population aging and widespread obesity; and secondly, advances
in technology have contributed new diagnostic and therapeutic
tools. However, there is no doubt that the most important change is
the understanding that OSAHS, characterized by  repeated episodes
of partial or complete collapse of the upper airway during sleep,
confers a negative survival prognosis by increasing, on the one
hand, accident risk, and on the other, cardiovascular morbidity and
mortality. Treatment options for patients with OSAHS vary depend-
ing on the spectrum of gravity of the disease, ranging from general
measures, aimed at reducing upper airway collapse, to  the surgical
interventions or devices. CPAP, consisting of a  turbine that deliv-
ers continuous positive pressure to the upper airway via a  mask
adapted to the patient, is clearly the treatment of choice in OSAHS.
The scientific evidence is  now indisputable,2–4 and this approach
has been shown to be efficient and cost-effective.5 Moreover, CPAP
treatment reduces the risk of road traffic accidents,6 appears to
reduce high blood pressure in  a large percentage of patients7–12

and reduces the cardiovascular13–15 and cerebrovascular14–16 con-
sequences of the disease, as well as its mortality.14,17–19

Historical Background

Although the first descriptions of sleep apnea go back to  ancient
times, awareness of OSAHS began to increase dramatically about
30 years ago. In 330 BC, King Pontus was described as an obese
glutton who had difficult remaining awake and had to be woken
up with needles. Since then the literature has been full of anecdotal
descriptions and medical curiosities, yet it was not until the second
half of the 20th century that a precise definition was  made of this
disease that has affected humans for so  long. In 1972, Christian
Guilleminault first used the term “sleep apnea syndrome”, yet it
was not until 1981 that Sullivan first used CPAP in  the treatment of
this entity.

Ind ications for Positive Pressure Therapy

The objectives of OSAHS treatment are assessed in the short
term and in the long term. The aim in the short term is to control
disease symptoms, primarily excessive daytime sleepiness, and in
the long term to reduce the risks associated with this syndrome.

Various scientific societies have  established indications for the
prescription of CPAP. These are  based on OSAHS severity, deter-
mined by the AHI (apnea–hypopnea index), and concomitant
symptoms and comorbidities. Indeed, today’s clinicians unani-
mously accept this as the treatment of choice in  patients with
severe OSAHS with symptoms and associated comorbidities. How-
ever, the matter is  less clear when the diagnosis is not so severe or
there are no symptoms and/or associated comorbidities. As a gen-
eral guideline, CPAP is indicated on the basis of abnormal AHI.3,16

The considerable body of scientific evidence available to  date
suggests that the indications for CPAP on the basis of OSAHS
severity, coexistence of symptoms or comorbidities, and in certain
situations or particular groups should be reviewed.

With regard to  OSAHS severity, measured by  AHI, multiple stud-
ies show that an AHI greater than 15 is associated with increased
cardiovascular risk, with or without associated symptoms, and that
the risk is further aggravated in patients with an AHI greater than
30. A recent analysis of the Sleep Heart Health Study and the Wis-
consin Sleep Cohort,19–21 the largest population cohorts in  the
United States, suggests that increased AHI may  also be considered
as an independent cardiovascular risk factor of sleepiness.

There is also proven evidence that patients with severe disease
(AHI>30) improve on CPAP, although discrepancies on the effi-
cacy of this technique in mild to moderate disease persist. Simon
and Collop22 recently published a  review of the latest advances in
obstructive sleep apnea, singling out one study10 on the efficacy

of CPAP in  patients with mild to  moderate OSAHS that  concluded
that CPAP improves functional outcome (subjective sleepiness and
state of mind) of sleepy patients, despite relatively low adherence.
Furthermore, Epworth Sleepiness Scale results of over 10 points
were not significantly altered.

With regard to comorbidities, the Spanish Sleep Group has pub-
lished large multicenter, randomized, controlled studies analyzing
the benefit of CPAP in the treatment of systemic hypertension.
A study published by Durán-Cantolla et al.11 found a  statistically
significant reduction in blood pressure figures in patients with sys-
temic hypertension and obstructive sleep apnea treated with CPAP,
although the expected 3 mmHg  target (reduction of  2.1 mmHg for
systolic and 1.3 mmHg  for diastolic pressure) was not reached.
Nevertheless, taking into account the prevalence of hypertension
and the coexistence of comorbidities, even a minimal reduction of
blood pressure with CPAP may  be beneficial. Later, the HIPARCO
study23 in patients with moderate to severe OSAHS and hyperten-
sion refractory to  pharmacological treatment showed that CPAP for
12 weeks reduced mean and diastolic blood pressure and improved
nocturnal blood pressure patterns.

The prevalence of obstructive sleep apnea has increased world-
wide due to the current obesity epidemic. Drager et al.24 published
a recent review supporting the idea that obstructive sleep apnea
exacerbates the cardiometabolic risk in obesity and in metabolic
syndrome. According to these authors, current evidence has shown
that cardiovascular risk  markers, including sympathetic activa-
tion, systemic inflammation and endothelial dysfunction, increase
significantly in obese patients with OSAHS compared to those
without OSAHS. This shows that OSAHS is  not simply a  phe-
nomenon secondary to  obesity. Results from animal models and
OSAHS patients show that intermittent hypoxia worsens obesity-
related metabolic dysfunction, increasing insulin resistance and
non-alcoholic fatty liver. A recent study25 indicated that effective
treatment of OSAHS with CPAP over 3 months significantly reduced
several metabolic syndrome components, including blood pres-
sure, triglyceride levels and visceral fat, prompting the authors to
conclude that diagnosis and treatment of this disease may  reduce
the cardiovascular risk of obese patients.

With regard to symptoms, CPAP is clearly the first line of
treatment in patients with symptomatic obstructive sleep apnea.
However, the indication of CPAP in  patients with few or no symp-
toms is still in  dispute. Barbé et al.12 performed a multicenter,
randomized, controlled study to  determine the effect of CPAP on
the incidence of hypertension and cardiovascular events in  723
non-sleepy patients with moderate and severe OSAHS (AHI>20).
They concluded that in  non-sleepy OSAHS patients CPAP treatment
did not provide a statistically significant reduction in the incidence
of hypertension or cardiovascular events compared to standard
lifestyle and dietary measures. It should also be  pointed out that the
study was limited insofar as the sample size could not be accurately
calculated due to  the lack of previous similar studies. The protective
effect of CPAP may  also have been overestimated, and significant
differences in  the association between the treatment and the out-
come could possibly have been obtained with a  larger sample size
and a  longer follow-up period. In this respect, when the long-term
effect (1 year) of CPAP was analyzed in  non-symptomatic hyperten-
sive patients with sleep apnea,26 CPAP was  associated with a small
reduction in  blood pressure, although this effect was  clear only in
patients with a  treatment compliance of more than 5.6 h/night.

OSAHS studies in  certain special populations (women and
elderly subjects) deserve special attention.

Many aspects of OSAHS in women remain controversial due on
the one hand to lack of data on prevalence,27 and on the other
to ignorance of the consequences and impact of treatment in this
population.28,29 Most studies on the cardiovascular risk of  OSAHS
and how  it improves with CPAP were performed in men. Possible
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differences in the typical clinical manifestations and response to
treatment between genders have not yet been defined. Campos-
Rodríguez et al.30 analyzed a  cohort of women with a  diagnosis of
OSAHS to investigate whether sleep apnea could be  a risk factor for
cardiovascular death, and whether CPAP treatment improved that
risk. Although the authors point out the limitations of the study
(observational, non-randomized, use of two different diagnostic
methods), they conclude that severe OSAHS in women  is  also asso-
ciated with cardiovascular risk, and that this risk can be reduced
with appropriate CPAP treatment.

Likewise, there are remarkably few specific studies on the diag-
nosis and management of OSAHS in  elderly patients. The prevalence
of OSAHS in this population is  high, and is estimated to  be about
15%–20% in subjects over 65 years of age.31 It  is thought that clin-
ical manifestations may  differ, or simply, that  the neurosensorial
problems that appear with age would make them more difficult
to detect. Young et al.32 found that after the age of 50, many
patients are unaware whether they snore or suffer apneas, key
symptoms in the current algorithm for determining the pretest
probability of OSAHS. Treatment efficacy in elderly patients, either
in the short or long-term, has not  been evaluated in  any clinical
trial. In a recent study in patients over 65 years of age, Martínez-
García et al.33 found that CPAP was associated with a reduction
in cardiovascular death. Until new evidence is available, decision-
making will continue to be based on clinical trials performed in
young adults.34 There is  no question that studies with a  higher
level of evidence are needed to  clarify the appropriate management
of OSAHS in elderly patients. Until such time, the Spanish Sleep
Apnea Consensus35 and recent publications from the Spanish Sleep
Group36 recommend that patients be evaluated on an individual
basis and that treatment should not  be withheld only on the basis of
age.

Lastly, OSAHS is  very prevalent in  the pediatric population due
to a series of pathophysiological processes causing airway dysfunc-
tion during sleep. Because of the association between OSAHS and
cardiovascular, neurocognitive and metabolic comorbidities from
an early age, the consensus document on sleep apnea–hypopnea
syndrome in Children37 and a recent update of the American
Pediatrics Academy clinical guidelines38 call for systematic sleep
studies in children with signs and symptoms suggestive of OSAHS.
Treatment decisions must be based on polysomnography results,
and on symptoms and risk factors. As  a  rule, first line treatment
should be adenotonsillectomy, although there is growing evidence
on the benefits of nasal steroids or montelukast in  cases of moderate
OSAHS.39 One patient population, consisting of obese children with
craniofacial abnormalities or presurgery AHI>20, has significant
residual OSAHS despite surgery. In these patients, it is  important
to confirm that OSAHS has been corrected, and if not, they may  be
candidates for CPAP or bilevel positive airway pressure (BIPAP).40

There are also several studies showing the efficacy of nasal CPAP in
these patients, although adherence is the greatest obstacle to the
effective use of this treatment.41,42

Continuous Positive Airway Pressure. Graduation Methods

Optimal pressure for CPAP treatment must be calculated on an
individual basis. The very first step, regardless of the choice of
pressure regulation method, is  to  inform and prepare the patient.
Training, education and the selection of the appropriate equipment
for each patient will determine, to  a large extent, treatment toler-
ance and long-term compliance.

Various methods have been developed for measuring the
required level of pressure, such as empirical calculation using
mathematical estimates, auto-CPAP titration and polysomno-
graphy after CPAP titration.

Titration polysomnography is the best method available and is
considered the gold standard in the exact measurement of  the CPAP
pressure level required for correcting respiratory events (apneas,
hypopneas, snoring, arousals and desaturations).3,43 Its disadvan-
tages lie in the cost and the time required for conducting and
analyzing the study.

The use of empirical formulae for simplifying CPAP pressure
calculation has been analyzed in many studies. However, there
are considerable difficulties involved in  developing and validating
a  common formula for all populations. A PubMed search shows
that in  recent years several studies with small modifications of
the standard formula adapted to various populations44 have been
published in  high-impact journals.

Another alternative may  be to perform a  split-night study. This
option, which has economic advantages, may  have drawbacks such
as insufficient time for appropriate CPAP adjustment and difficulty
in adapting to  the device, thus affecting the quality of sleep.

Furthermore, correct selection of final pressure is  complicated
by the fact that some studies have shown that required pressure
falls by up  to 2 cm H2O after a period of treatment, once airway
edema has been corrected or reduced.45

Several publications have documented the possibility of car-
rying out titration in  the patient’s home using self-adjusting
equipment, known as auto-CPAP.46,47 One of the most important
recent studies is  that of Masa et al.47 in  360 OSAHS patients in whom
CPAP was adjusted on the basis of polysomnography, auto-CPAP or
mathematical calculations. Higher residual AHI was  observed after
empirical adjustment, but the difference between the other two
methods was  not significant.

Comparative studies have been conducted on clinical efficacy
and costs, comparing auto-CPAP titration and manual titration in
patients with moderate to severe OSAHS with no associated comor-
bidities. The estimated cost per study night for manual titration
was $817, compared to $647 for auto-CPAP in the laboratory, or
$132 for auto-CPAP adjustment in  the home. An intent-to-treat
analysis confirmed the efficacy of auto-CPAP compared to manual
titration.48

Continuous Positive Airway Pressure. Forms
of Administration

Generally, when the appropriate pressure has been established
for each patient, home fixed pressure CPAP (no variation between
inspiration and expiration) is prescribed. Some devices offer the
possibility of slightly reducing the pressure at the start of expira-
tion using different systems (e.g. C-flex, EPR) to  improve patient
comfort. In certain cases, home auto-CPAP is prescribed.

Home ventilation therapy with auto-CPAP was studied in a
review article49 with a  meta-analysis of 24 randomized trials in
which efficacy or  quality of life  in  patients on  auto-CPAP was
compared to  other systems with fixed CPAP after adjustment.
No significant clinical changes were found between the devices.
Considering the higher cost of auto-CPAP devices, this treatment
should only be considered in selected cases with wide range of
parameters recorded on different nights.50

It  is important to bear in  mind that not  all auto-CPAP systems
work in  the same way, nor do they give the same results. Several
auto-CPAP systems are available, but the most widely accepted are
those which modify pressure on the basis of the inspiratory flow
wave measured by a  pneumotachograph and include a  pressure
transducer for recording pressure, flow, volume and leakage. It is
essential to choose the right auto-CPAP system. The main limita-
tions of these devices derive from the algorithm itself, which is
often undetermined. In general, to adjust pressure, these devices
respond primarily to  limited flow and snoring, and as a result
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the required pressure is often overestimated. Moreover, when the
patient has other comorbidities, such as hypoventilation or car-
diovascular disease, along with central events, response cannot be
predicted.51 For these reasons, titration with auto-CPAP should
be avoided in complex patients.

Continuous Positive Airway Pressure Compliance

Since CPAP is  not a curative treatment, being simply a mechan-
ical pressure effect, it is  only effective during use, and therefore
must be used continuously. Many studies have shown a correlation
between patient adherence and treatment results. Accordingly, as
with other therapies in chronic diseases, it is particularly impor-
tant to supervise and follow-up treatment compliance. In this
regard, some studies have attempted to identify or establish pro-
files of patients with the best compliance, studying variables such as
age, sex, educational level, daytime clinical manifestations, apnea
severity or CPAP pressure.52,53 Of all these parameters, percep-
tion of improved symptoms has the greatest effect on compliance.
Obviously, side effects affect the degree of compliance, but it seems
that the situation can be controlled with early identification and
correction of any adverse events.

In order to reduce expiratory pressure and thus improve patient
comfort, CPAP devices incorporating the C-flex system were cre-
ated. A metaanalysis54 and a multicenter study55 comparing the use
of traditional CPAP with the CPAP plus C-flex system were recently
published. The new system did not  appear to  improve compliance
except in an intent-to-treat analysis, where a  slight improvement
was observed in  the non-complier group (<4 h use) after CPAP with
C-flex was introduced.

One point on which all reviewed studies agree is that to obtain
good CPAP compliance, it is  essential to  improve and ensure patient
monitoring and follow-up. As discussed above, patients with
greater perceived improvement and well-managed side effects are
obviously those with better compliance. Since the pattern of use
of the device is established in the first month of treatment (and
this can even been used to predict compliance at 3 months), close
supervision of patients in  this period is crucial. The Spanish Consen-
sus Document on Sleep Apnea36 recommends regular checks after
1  month and every 3 months during the first year of treatment. This
can be done in many different ways, from telephone calls for rein-
forcement of messages, with or without printed support material,
to educational sessions in CPAP schools. These measures will have
different objectives depending on the phase of the process. Thus,
at the beginning of treatment, the aim is to familiarize the patient
with the device and to improve understanding of the disease.
During follow-up, the reinforcement sessions are used to resolve
problems, adjust parameters, evaluate side effects and prevent
dropouts.

All the measures aimed at achieving good treatment compliance
raise the same question: what length of daily use is considered
good compliance? This issue remains controversial, although there
is some consensus with respect to  the minimum time of 4 h/night,
70% of nights.36

Current technological advances mean that new home CPAP
devices can provide read-outs and reliable monitoring of patient
adherence. Not only hours of use are recorded, but also mask
leakages and residual AHI. Despite the crucial importance of this
aspect of follow-up, there are no guidelines for interpreting these
compliance data or evaluating the rest of the data provided (e.g.,
flow signals, mask leakage, etc.). In this respect, a  communication
was published in  2013 by the American Chest Society56 that con-
cluded that the hours of use of CPAP can be reliably determined by
modern CPAP equipment, but that information on residual events
(apnea/hypopnea) and leakages are not  so easy  to interpret, and

the definitions of these parameters varies between CPAP manufac-
turers.

Other Positive Pressure Modes: Bilevel Pressure

Although most patients benefit from CPAP therapy, it has been
known for some time that some have difficulty in  tolerating the
device, mainly due to  the expiration effort needed to overcome
the continuous airway pressure, particularly at high pressures. For
this reason, Sanders and Kern57 in  1990 proposed a  solution in  the
form of a BIPAP system. After similar efficacy was demonstrated
in  the treatment of OSAHS, this system was proposed for use in
this patient population, but only as second line treatment due to its
higher cost. Furthermore, technological advances in the new CPAP
devices with flex system that automatically reduce CPAP pressure
at the start of expiration offer a  similar alternative at a lower price.

A subgroup of patients that might benefit from a  switch to BIPAP
are those who  require very high continuous CPAP pressures. The
latest recommendations from the American Sleep Academy43 rec-
ommend changing to a  bilevel device if control is insufficient at a
pressure of 15 cm H2O.

Other indications proposed in recent publications include the
use of BIPAP in patients with hypoventilation or associated comor-
bidities such as chronic respiratory failure as a  result of COPD.58,59

These studies suggest that BIPAP could be useful in older patients,
those with significant obesity, COPD or oxygen desaturations
greater than those observed in isolated OSAHS.60

Pressure adjustment and specific titration recommendations for
these devices were published in  a  Task Force report by the American
Sleep Academy published in 2008.43

Other Positive Pressure Modes: Adaptive Ventilation

Sleep-disordered breathing (SDB) is yet another comorbidity
found in many patients. In  clinical practice it is common to see
increasingly complex patients with unstable ventilatory control
and central apneas in sleep studies that do not improve with CPAP.
In many, there is an underlying cardiac cause, primarily heart fail-
ure. There is growing scientific evidence to suggest that central
apnea syndrome (CAS) with Cheyne–Stokes respiration may be an
indicator for higher morbidity and mortality, and effective treat-
ment can improve the clinical course of these patients.61–63

Some studies have shown that CPAP reduces AHI, improves left
ventricular ejection fraction, and reduces sympathetic activity in
heart failure.64–66 However, the only large randomized prospec-
tive study to date has been the Canadian Positive Airway Pressure
Study,67 comparing patients with heart failure and SDB randomly
assigned to either CPAP or  standard medical care. No major differ-
ences in survival before heart transplant were found in  this study,
and CPAP was  ineffective in preventing sleep apnea syndrome in
almost half of patients. A post hoc analysis showed that the patient
subgroup in whom CPAP reduced AHI to less than 15  events/h had
improved prognosis.68

Adaptive servo-ventilation (ASV) is  a new treatment modality
introduced in clinical practice in the last decade to treat central,
mixed and complex apneas. ASV delivers pressure support adjusted
to the needs of the patient with the aim of stabilizing minute ven-
tilation.

One of the first studies on the short-term effect of AVS, published
by Teschler et al.,69 reported favorable effects for AVS compared
to oxygen, CPAP or BIPAP in  improving central respiratory sleep
disorders.

With regard to the best treatment for CAS, evidence from clinical
trials is sparse. In 2011, Aurora et al.70 published practical guide-
lines for the treatment of CAS after a  review and meta-analysis of
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evidence-based studies. These authors recommend (with standard
quality of evidence) CPAP for the normalization of AHI in  the first-
line  treatment of CAS with heart failure, with oxygen and AVS as
second-line options, since AVS significantly improves left ventri-
cular ejection fraction and AHI. Very little evidence was found for
other treatment modalities (BIPAP, acetazolamide, zolpidem, tria-
zolam, etc.) and these are only recommended as an option in some
central apnea subtypes. Although other CAS subtypes also appear
to respond to CPAP, care must be taken when extrapolating results
to other forms of  central apnea.

This was followed by another systematic review by Sharma
et al.71 on ASV treatment of SDB in patients with heart failure, which
concludes that ASV is  more effective than standard treatment for
reducing AHI and improving cardiac function and exercise capacity.

ASV may  also be useful in the treatment of complex apneas that
appear with CPAP treatment, such as opioid-induced CAS, although
most of the data suggest that these conditions are transient and
self-limiting.72–74

Finally, two large multicenter, randomized, controlled trials to
confirm the prognostic impact of ASV in  the treatment of SDB in
heart failure are currently underway (SERVE-HF and ADVENT-HF),
and may  provide a definitive answer regarding the long-term effect
of this treatment.

Other Treatments

Treatment proposals from the range of therapeutic options for
OSAHS are neither exclusive nor unique. Indeed, they should be
offered to the patient as part of a  wide spectrum of possibilities,
for use alone or in combination, suitably tailored to each case. In
general, the aim of treatment alternatives is  to stabilize the airway
and prevent it from collapsing.

A series of general measures should be established for all OSAHS
patients, including: (1) good sleep hygiene to improve the amount
and quality of sleep; (2) control of toxic habits, such alcohol and
smoking; (3) avoidance of drugs that undermine the ventilatory
response or that might affect sleep architecture; (4) weight loss for
all obese and overweight patients, whether diet and exercise or, in
the more extreme cases, bariatric surgery16,36,41; and (5) postural
treatment for positional OSAHS, with the use of a  tennis ball in  the
back: this is the most common recommendation, although compli-
ance is generally low and response partial. The Spanish Sleep Group
is currently evaluating vibrating postural devices that may  provide
better compliance as an alternative for patients who do  not tolerate
CPAP.

Mandibular advancement devices reduce oropharyngeal
obstruction by holding the lower jaw and tongue in  a forward
position. It is an alternative treatment indicated in patients who
snore, non-obese individuals with mild to  moderate OSAHS, and
those who do not tolerate CPAP.3,75–77 Recent data suggest that
they may  also be indicated in  patients with severe OSAHS.78

The literature on this treatment concludes that the mandibu-
lar advancement device, compared to placebo, improves snoring,
AHI and subjective sleepiness. Some studies have also shown an
improvement in cardiovascular risk and blood  pressure.79,80

Another consideration is that the numerous mandibular
advancement devices available on the market make it difficult to
compare efficacy and extrapolate data. Moreover, these devices
must be adjusted by experienced professionals (orthodontists
and/or maxillofacial surgeons) and their efficacy should be deter-
mined in sleep studies.

New intraoral devices based on different principles have pro-
duced good results. Negative pressure generators (oral negative
pressure therapy, Winx® by Apnicure Inc., Redwood City, CA, US)
and nasal systems that aim to emulate CPAP by placing adhesive

valves on  the nostrils have shown promising preliminary results:
prospective studies have yet to  be completed.81

Lastly, promising 12-month results on stimulation of the pha-
ryngeal dilator muscle (primarily the genioglossus) in  126 selected
patients have been published recently by the STAR Trial Group.82

Conclusions

OSAHS is  a  very prevalent yet largely under-diagnosed disease
that significantly undermines quality of life. Population aging and
rising obesity rates are important co-factors in the foreseeable
increase in the prevalence of this syndrome, and consequently its
greater social and healthcare impact.

OSAHS has been shown to confer a negative survival prognostic
due to accident risk and cardiovascular morbidity and mortality.
CPAP therapy in  the home is  both efficient and effective, controls
healthcare costs and reduces hospital admission rates. However,
patient adherence to treatment and outcomes are  closely corre-
lated. As in  other chronic diseases, it is particularly important to
supervise and follow-up treatment compliance with support pro-
grams based on new resources as telemedicine led by  nursing staff
and assisted by primary care doctors.

The considerable body of scientific evidence available to date
suggests a  need to review the indications for CPAP on the basis of
OSAHS severity, coexistence of symptoms or comorbidities, and in
certain situations or particular groups such as women, children and
the elderly, populations that are currently increasing the demand
for care.

To conclude, in these changing times of significant advances
in technology and communication, OSAHS creates challenges for
research in  several fields and specialties: these initiatives are
needed to improve decision-making in the management of  a
chronic disease with social and healthcare impact, and are key to
improving patient quality of life.
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