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ABSTRACT: The aim of the present study was to determine survival rates of obstruc-
tive sleep apnoea patients treated with continuous positive airway pressure (CPAP)
and to investigate the prognostic value of pretreatment lung function and pulmonary
haemodynamics.

Two hundred and ninety-six patients, exhibiting =20 apnoeas plus hypopnoeas per
hour of sleep, were included. Patients were treated with nasal CPAP and regularly
followed up.

The cumulative survival rates were 0.96 (95% confidence interval (CI): 0.94-0.99)
at 3 yrs and 0.93 (95% CI: 0.91-0.97) at 5 yrs. Most patients died from cardiovascular
disease. Apart from age, covariates associated with a lower survival were the presence
of a heavy smoking history, a low vital capacity, a low forced expiratory volume in one
second (FEV1) and a high mean pulmonary artery pressure. Only three covariates
were included by forward stepwise selection in the multivariate analysis, smoking
habit (>30 pack-yrs), age and FEV1. The observed survival rates of the group as a
whole were similar to those of the general population matched in terms of age, sex and
smoking habit, except for patients between 50 and 60 yrs old who had reduced sur-
vival. This difference disappeared when patients of the present study with an associ-
ated chronic obstructive pulmonary disease were excluded from the comparison.

In conclusion, survival of obstructive sleep apnoea patients treated with nasal
continuous positive airway pressure is near to that of the general population. The
prognosis is worse in subgroups of patients with a history of heavy smoking and with
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Obstructive sleep apnoea (OSA) syndrome is an impor-
tant public health concern, since it is estimated to be pres-
ent in ~2% of females and 4% of males in a middle-aged
population [1]. Major symptoms are excessive daytime
sleepiness and snoring [2]. Life-threatening complica-
tions such as cor pulmonale [3], arrhythmias and cardiac
insufficiency [4] occur in a minority of patients. How-
ever, retrospective studies have suggested that mortality
could be significantly higher in these patients than in the
general population [4, 5]. This has led to the establish-
ment of therapies for OSA, the most efficient one being
nasal continuous positive airway pressure (CPAP), ini-
tially described by SuLLIVAN ef al. [6].

Nasal CPAP prevents upper airway obstruction and
allows a nondisturbed sleep. It has been reported that the
acceptance of this treatment is relatively high in large series
of OSA patients and that side-effects, although frequent,
are generally minor [7]. Long-term use of nasal CPAP is
effective in improving daytime arterial blood gases in
severely obese OSA patients [8]. Furthermore, HE ef al.
[5] reported that OSA patients treated with nasal CPAP
had a better survival compared to untreated patients.

Currently, most patients diagnosed with OSA are treat-
ed with nasal CPAP which raises ethical problems as to

how to set up randomized trials comparing patients re-
ceiving nasal CPAP with untreated patients. Nevertheless,
information about the long-term effect of nasal CPAP
could be obtained from the outcome of OSA patients und-
ergoing CPAP therapy. Long-term physiological effects of
this treatment have been studied by several groups [8—11]
whereas there have been very few studies [5, 12] exa-
mining survival in OSA patients treated with nasal CPAP.
None of these studies has examined the prognostic value
of pulmonary function variables at the start of the therapy.

Thus, the aim of the present study was to determine the
mortality rate in a large series (n=296) of unselected OSA
patients treated with nasal CPAP and to evaluate the prog-
nostic value of smoking habits, lung function data, arterial
blood gases and pulmonary haemodynamics.

Patients and methods

The eligible population consisted of patients referred to
the authors’ Sleep Disorders Unit for a suspected diagno-
sis of OSA from December 1983 to October 1992. Inclu-
sion criteria were the polysomnographic demonstration of
=20 apnoeas plus hypopnoeas per hour of sleep (>80% of
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them being of the obstructive type) and the acceptance of
home treatment with nasal CPAP. Spirometry and arterial
blood gas determination were performed in all patients
before starting nasal CPAP. It was planned to perform right
heart catheterization in every patient when there was no
contra-indication. All the patients gave informed consent.
Patients were not investigated during an acute exacerbation
of the disease (pulmonary infection, acute bronchitis, epi-
sode of right heart failure or of acute respiratory failure).
The time elapsed between any such episode and the day of
investigation was at least 6 weeks. Patients who had at the
baseline evaluation a very low life expectancy owing to
malignancies or end-stage organ failure were excluded
from the study. Pulmonary haemodynamic data [13] as
well as long-term physiological effects of nasal CPAP
[11] of a subgroup of patients included in this study have
been published previously.

Polysomnography was performed on consecutive nights,
without (diagnostic night) and with CPAP, as part of base-
line evaluation. The method has been described previous-
ly [10]. Briefly, the polygraphic sleep recording included
standard electroencephalograph, electro-oculograph and
electromyograph of chin muscles. Breathing during sleep
was analysed with a Fleisch No. 2 pneumotachograph
(Godart, Statham Instruments, Oxnard, CA, USA) at-
tached to a soft Silastic facial mask (No. 3434; Bird Corp,
Palm Springs, CA, USA), and by means of either thoracic
and abdominal mercury-filled strain gauges or an oeso-
phageal balloon. Transcutaneous oxygen saturation was
recorded with a pulse oximeter (Biox III; Ohmeda, Louis-
ville, CO, USA). Central, obstructive and mixed apnoeas
were defined according to the usual criteria [2]. Hypo-
pnoeas were defined as a 50% fall of tidal volume from its
value during quiet wakefulness, for at least 10 s.

Systolic and diastolic arterial pressures were measured
with a blood pressure cuff during the first visit, with the
patient in the supine position for 15 min. Conventional
spirometry was performed with a 10 L closed-circuit spiro-
graph (Repo-test type 602; Meditron, Dargatz, Germany).
Static lung volumes were measured by the closed-circuit
helium dilution method. Reference values were those of
the European Respiratory Society [14].

Right heart catheterization was performed as previously
described [15]. Briefly, the haemodynamic measurements
were always performed while the patient was awake, in
the supine position. For the purpose of this study, small
diameter floated catheters, either Grandjean flexopulmo-
caths (French size No. 4; Plastimed, Saint-Leu-la-Foret,
France) or Swan-Ganz catheters (French size No. 5;
Edwards Lab Inc, Anasco, Puerto Rico) were used. The
catheters were introduced percutaneously into an ante-
cubital or a femoral vein. Cardiac output was calculated
according to Fick’s equation applied to oxygen during
steady-state conditions. Oxygen uptake was measured
with a Fleisch closed-circuit spirometer (Metabo, Lau-
sanne, Switzerland) or later during the course of the study
with an open circuit-system (Oxycon, Minjhardt, The
Netherlands). An 8-min steady-state exercise on a bi-
cycle-ergometer in the supine position was performed
when the patient’s condition permitted it. The load was 40
W. Mixed venous blood (pulmonary artery) and arterial
blood were sampled simultaneously at rest and during the
last minute of the exercise in steady-state conditions.

During the second night of the baseline polysomno-
graphy, CPAP was given in all patients via a nasal mask
with a commercial device. The level of nasal CPAP was
gradually increased above the starting level of 2 cmH,O
until apnoeas, hypopnoeas and snoring were abolished.
Patients who had persistent nocturnal hypoxaemia in spite
of nasal CPAP were treated concomitantly with nocturnal
oxygen therapy to achieve an arterial oxygen saturation
(82,0,) >90% throughout the night. Home treatment with
nasal CPAP was initiated approximately 1 week after the
baseline evaluation.

The specific follow-up of the patients included in this
study was conducted in two ways. Firstly, control poly-
somnographies were performed systematically after 1 and
5 yrs of follow-up. The level of CPAP was adjusted during
polysomnography if necessary. Secondly, a technician
verified the CPAP device at the patient’s home and read the
time counter. This was carried out every 3 months during
the first year of follow-up and every 6 months thereafter.
The difference in the time counter readings divided by the
duration of treatment was used as an evaluation of the
mean daily use of CPAP. In cases of low compliance which
could not be resolved at home by a technician, a medical
intervention was planned. Long-term drug therapy was
prescribed for any associated diseases (i.e. chronic ob-
structive pulmonary disease (COPD) and systemic arterial
hypertension). When the death of a patient was reported,
an attempt to establish the primary cause of death was
made. All data were captured prospectively in a database.
The endpoint of the analysis was August 1, 1995.

Statistics

SPSS computer software (SPSS Inc. Chicago, IL, USA)
was used for all statistical analyses. Values are expressed as
the meanzsp. Survival rates were calculated according to
the Kaplan—Meier method. The assumption of proportional
hazards was assessed graphically using the log-minus-log
survival plot. Univariate analysis based on the proportional
hazards model [16] was used to determine relations be-
tween survival rates and covariates. Results are express-
ed as odds ratio (OR) with the 95% confidence intervals
(CI). Covariates found to be significant (p<0.05) or ap-
proaching significance (p=0.10) according to the univa-
riate analysis were evaluated in a multivariate analysis
using a forward stepwise selection [16]. Rejection of the
null hypothesis required a p-value of <0.05.

Results

Daytime lung function and pulmonary haemodynamics
at baseline

The population studied consisted of 275 males and 21
females with a mean age of 53+10 yrs (range: 3077 yrs).
Most of the 296 patients were current smokers or ex-
smokers and obese. The mean values of daytime lung
function and pulmonary haemodynamics at baseline are
shown on table 1. The average value of the vital capacity
(VC) was normal, whereas average values of forced ex-
piratory volume in one second (FEV1), FEV1/VC ratio
and total lung capacity (TLC) were close to the lower
limit of the normal range. Fifty-two (18%) patients had an
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Table 1. — Univariate analysis of survival time related to anthropometric data, lung function, arterial blood gases and pul-

monary haemodynamic data collected at baseline

Variables OR* (95% CI) p-value"
Age yrs ; 53410 1.07 (1.02-1.12) <0.01
Smokers* % . 73 1.98 (0.97-4.08) =0.063
Smokers =30 pack-yrs* % 35 2.71 (1.66-4.43) <0.001
BMI kg-m™ 33+6 0.99 (0.93-1.05) >0.5
Al eventsh™! 60+37 1.00 (0.99-1.01) >0.5
AHI events-h™' 78433 1.00 (0.98-1.01) >0.5
VC % pred 94+17 0.96 (0.94-0.98) <0.001
FEV1 % pred 84421 0.96 (0.95-0.98) <0.001
FEVI/VC % 73+10 0.93 (0.91-0.96) <0.001
TLC % pred 86+13 0.96 (0.94-0.99) =0.013
Pa,0, mmHg 73.1£11.0 0.96 (0.93-0.99) =0.039
Pa,cO, mmHg 39.5+5.6 1.05 (0.99-1.11) =0.11
PAP rest mmHg 16.0+5.7 1.08 (1.02-1.14) <0.01
Ppew rest mmeg 6.6+2.3 1.19 (0.95-1.51) =0.13
CO rest L-min 2.8940.68 1.37 (0.71-2.63) =0.35
PVR rest mmHg- L L min! 1.55+0.84 1.49 (0.96-2.31) =0.072
PAP exercise mmHg 30.6£10.7 1.08 (1.04-1.12) <0.001
SAP mmHg 148+13 0.99 (0.97-1.02) >0.5
DAP mmHg 92+10 0.98 (0.93-1.31) =0.42

Data are presented as mean=£sp or percentages. OR: odds ratio; CI: confidence interval; BMI: body mass index; Al: apnoea index; AHI:
apnoea/hypopnoea index; VC: vital capacity; FEV1: forced expiratory volume in one second; TLC: total lung capacity; Pa,0,: arterial
oxygen tension; Pa,CO,: arterial carbon dioxide tension; PAP: mean pulmonary artery pressure; Ppew: pulmonary capillary wedge
pressure; CO: cardlac output; PVR pulmonary vascular resistance; SAP: systolic arterial blood pressure; DAP: diastolic arterial blood

pressure. *: exponential (B); *

obstructive spirographic pattern, defined by an FEV1/VC
ratio =65%. Eighty (27%) patients, all of them being
markedly obese, had a restrictive ventilatory defect,
defined as a TLC <80% of the predicted value. When
considering a low FEV1, it must be mentioned that it was
mainly owing to an associated COPD, since among the 69
patients with an FEV1 <70% of the predicted value only
five had a pure restrictive pattern

Baseline sleep parameters and CPAP compliance

By definition, the 296 patients included had a polysom-
nographic confirmation of the clinically suspected diag-
nosis of OSA (table 1). The rate of disordered breathmg
events was high, mean 78 apnoeas/hypopnoeas-h™ but
there was a large deviation of individual results (sp=33).
The average effective CPAP for the group as a whole was
9.6+3.0 cmH,0 (range: 4-18 cmH,0) which was the
mean pressure used in the first year of treatment. The
level of CPAP was decreased to 8.9+2.6 cmH,O in the
281 patients who underwent a second polysomnography
after 1 yr of follow-up and to 8.6+2.8 cmH,O after 5 yrs
of follow-up in 109 patients. The mean duration of the
follow-up of the 296 patients which corresponds to the
mean duration of CPAP treatment was 4.9+2.1 yrs (range:
0.6—11.5 yrs). During follow-up, most patients reported
good adaptation to the CPAP. The distribution of the
mean daily use of CPAP by brackets of one year is shown
in figure 1. The mean was always >5 h-night’ and none
of the 296 patients had a mean daily use of CPAP of =2
h-night! during two consecutive 6-month periods. Eleven
patlents were treated with nocturnal oxygen therapy (6—8
h-night™) in conjunction with nasal CPAP.

From the 296 patients, 41 were no longer followed up as
part of the present study at the endpoint (August 1, 1995).
Four patients had an apnoea/hypopnoea index <20 at a

: significant level of the likelihood-ratio test; *: categorical covariate. (1 mmHg=0.133 kPa.)

polysomnography re-evaluation and an improvement of
clinical symptoms of OSA. Accordingly, home nasal
CPAP in these four patients was stopped. Thirteen patients
moved to another part of the country. The remaining 24
patients decided to stop nasal CPAP, they either declared
themselves cured or not sufficiently ill to continue home
nasal CPAP. The survival time of these 41 patients who
were not followed up until the endpoint was censored at
the date of the last visit and included in the statistical
analysis.

Survival rates of the patients and causes of death

At the end of the study 26 of the 296 (9%) patients had
died, who were all males. The cumulative survival function

- |

4711296/ 276/ |246(|197| [161| | 94 || 51 | |35 || 20 || 8

Mean daily use of CPAP h-night-1

0--........
1 2 3 4 5 6 7 8 9 >9

Follow-up yrs

Fig. 1. — Distribution of the mean+sp daily use of continuous positive
airway pressure (CPAP) by brackets of one year of follow-up. The
figures inside each column correspond to the number of patients.
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for the group as a whole is shown in figure 2. The
cumulative survival rates were 0.96 (95% CI: 0.94-0.99)
at 3 yrs and 0.93 (95% CI. 0.91-0.97) at 5 yrs. A death
certificate was obtained after 22 deaths. The most pre-
valent cause of death was myocardial infarction or sud-
den death following chest pain which occurred in 10
patients (never during the use of nasal CPAP). The second
most prevalent cause of death was neoplastic disease; five
patients died from cancer, three of them had lung car-
cinoma. Four patients died in an intensive care unit
following an acute respiratory failure. These four patients
had an associated COPD. Two patients committed suicide
and one patient died from a stroke.

Univariate analysis

Results of the univariate analysis which determines the
relation between survival and covariates measured at the
entry into the study are shown in table 1. All covariates
except "smokers" and "smokers >30 pack-yrs" are con-
tinuous variables. Interestingly, obesity did not contri-
bute to increased mortality. It was observed that the most
statistically significant predictors of death were heavy
smoking habit, VC (% pred), FEV1 (% pred), FEV1/VC
ratio and exercising mean pulmonary artery pressure
(PAP). Indeed, the risk of death among patients who had
smoked >30 pack-yrs was significantly higher compared
to the remainder (OR: 2.71; 95% CI: 1.66—4.43). In order
to illustrate the quite different life expectancy in patients
who had an associated COPD compared to the remainder,
the FEV1/VC ratio was transformed as a categorical
covariate with a cut-off value of 65% (fig. 2). The cumu-
lative survival rate at 5 yrs of the 52 patients with an
FEV1/VC ratio <65% was 0.79 (95% CI: 0.67-0.90)
versus 0.97 (95% CI: 0.95-0.99) in the remainder (p<
0.001), the OR being 2.25 (95% CI: 1.53-3.31). Survival
was also associated with age, TLC (% pred), arterial
oxygen tension (Pa,0,) and PAP at rest, but to a lesser
degree. Given that age could be a confounding factor, the
univariate analysis was stratified by age with a median

100+
90-
80-
70-
60-
50-
401
30- ;
207 [FR——
10-

0-———
01 2 3 4

Survival %

5 6 7 8 9 10 11 12
Follow-up yrs
Fig. 2. — Kaplan-Meier survival curve of the group as a whole ( )
and for patients divided according to forced expiratory volume in one
second (FEV1) vital capacity (VC) ratio with a cut-off value of 65%

(>65%: — — — ; <65%: - - - - ). There was a significant difference
(p<0.001) between the FEV1/VC >65% and FEV1/VC <65% groups.

cut-off value of 53.4 yrs. The differences of survival rates
according to all these predictors of death remained
statistically significant except for Pa,0,.

Multivariate analysis

The multiple proportional hazards analysis examined
the independent effect on mortality of age, smoking habit,
VC (% pred), FEV1 (% pred), TLC (% pred), Pa,0,, PAP
and pulmonary vascular resistance (PVR). Three covari-
ates, smoking habit (>30 pack-yrs as a categorical vari-
able), age and FEV1 were included by forward stepwise
selection in the equation (table 2). Thus, with the excep-
tion of age, the independent contributing factors of death
in this group of patients were firstly a smoking history of
>30 pack-yrs and secondly the presence of a decreased
FEV1 mainly owing to an associated obstructive airway
disease.

Discussion

The present study shows that in this large series of 296
unselected OSA patients treated with home nasal CPAP,
the cumulative survival rates were 0.96 (95% CI: 0.94—
0.99) and 0.93 (95% CI: 0.91-0.97) at 3 and 5 yrs of
follow-up, respectively. The most prevalent cause of death
was cardiovascular disease, followed by neoplastic disease
and acute respiratory failure. It was observed that the most
significant and independent predictors of death were a
smoking history >30 pack-yrs and the presence of an
associated obstructive lung disease.

This series of 296 patients is composed of all patients
seen at a sleep laboratory for OSA during a well-defined
period of time and accepting home nasal CPAP as therapy.
The criteria for prescribing home CPAP used in this study
were those commonly accepted [17] and were unchanged
throughout the study. It must be emphasized that firstly,
all patients were recruited from a sleep laboratory which
is part of a department of neurology, and secondly, the
reasons which led to the referral of the patients to the
sleep laboratory were mainly snoring and excessive
daytime somnolence. From this, it is assumed that this
series of 296 patients is representative of OSA patients
seen at a sleep laboratory and treated with home nasal
CPAP. It could be argued that 73% is a too high
prevalence of smokers or exsmokers in a population of
OSA patients. However, a national survey [18] has shown
that the percentage of smokers or exsmokers in adult
French males was 71% in 1987. Therefore, since cigarette
smoking is a strong independent risk factor for sleep
disordered breathing [19] it is not surprising to find such a

Table 2. — Results of the multivariate analysis

Variables OR* (95% CI) p-value'
Smokers >30 pack-yrs* 2.71 (1.66—4.43) <0.001
Age yrs 1.05 (1.01-1.10) =0.01
FEV1 % pred 0.98 (0.96-0.99) =0.02

OR: odds ratio; CI: confidence interval; FEV1: forced expiratory
volume in one second. *: exponential (B); - significance level of
the likelihood-ratio test from the previous step; *: categorical
covariate.
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prevalence of smokers or exsmokers in the present
population.

There could be another bias, if the 41 patients no longer
treated with nasal CPAP at the endpoint were included in
the survival analysis, but had stopped nasal CPAP because
of worsening of the disease or death. This point was
carefully checked at the time of stopping CPAP and it was
confirmed that of these 41 patients, four were cured and 14
were still alive at the endpoint. Moreover, no statistical
difference was observed for all variables collected at
baseline between these 41 patients and the 229 survivors
who were treated with nasal CPAP until the endpoint.

To answer the most important question "Is home nasal
CPAP protective against the increased mortality which has
been advocated in OSA?", the mortality rates of the present
study were compared with those provided by the French
National Institute of Statistics (INSEE) for males for the
years 1988-1990 [20]. The expected number of deaths
were calculated for males of the general population
during a similar follow-up and compared using Fischer's
exact test [21] stratified by the 4th, 5th, 6th, 7th and 8th
decades. As mentioned above, the prevalence of smok-
ers or exsmokers among adult French males in the late
1980s was ~70% [18]. Therefore, the population con-
structed was matched in terms of age (at the last visit or
death), sex and smoking habit. The difference was sta-
tistically significant for the 6th decade, but not for the
other age groups. Indeed, the observed death rate was
eight in 101 patients of the present study between 50—-60
yrs of age, compared to one estimated death rate in the
general population (p=0.038). However, when the 52
patients with an associated COPD (FEV1/VC =65%)
were excluded from this comparison the difference no-
ticed in the 6th decade was no longer significant. This
comparison suggests that the mortality rate in the treated
patients is similar to that of the general population, with
the exception of the patients between 50 and 60 yrs of age
when a COPD is associated to OSA.

PARTINEN et al. [4] observed 14 deaths in 127 OSA
patients conservatively managed (weight loss) in contrast
to no observed death in a "tracheostomy" group of 71
patients. These authors [4] were the first to provide in-
formation on the comorbidity and causes of death of OSA
patients. The commonest cause of death was cardio-
vascular disease. Similarly, in the present study, most of
the deaths had a cardiovascular basis. In the 22 well-
documented deaths of the present study, 11 were of car-
diovascular origin (10 myocardial infarctions and one
stroke). These 11 patients were, on the whole, compliant
to home nasal CPAP, since the mean daily use of CPAP
for the entire period of follow-up was 5.2+2.1 h-night™
(range: 2.3-7.9 h-night™'), and only two patients had a
mean daily use of CPAP <4 h. It was not possible to
provide data on daily use of CPAP during the month pre-
ceding death in these patients. The fact that OSA patients
died mainly from myocardial infarction has also been
observed in two other studies [22, 23] in which the ma-
jority of the patients did not receive CPAP therapy. Con-
sequently, most of the deaths in OSA patients whether or
not treated with nasal CPAP are due to cardiovascular
disease.

One important finding of the present study relates to the
smoking history of the 296 patients. It has been shown that
smoking is a risk factor for sleep disordered breathing [19]

and contributes to the decline of the FEV1 in OSA pa-
tients receiving CPAP [11]. Moreover, the present study
shows that OSA patients receiving CPAP who were cur-
rent or exsmokers had an increased risk of death (table 1),
probably owing to increased comorbidity (cardiovascular
disease, cancer and COPD). Although it is now clear that
cigarette smoking is predictive of a poor life expectancy,
this result further emphasizes the harmful effect of to-
bacco in terms of both morbidity and mortality.

In the present study, it was observed that the risk of
death is higher in OSA patients with COPD who receive
CPAP compared to similarly treated patients without
evidence of COPD (table 1 and fig. 2). The association of
the two diseases, the so-called "overlap syndrome" [24],
makes a major contribution in the progression towards
chronic respiratory failure and pulmonary hypertension
when OSA is untreated [25]. Furthermore, LAVIE et al.
[23] have observed that the presence of coexistent lung
disease is a significant predictor of death in untreated or
conservatively treated OSA patients. All patients from the
present study were treated with nasal CPAP and "overlap"
patients were as compliant to home nasal CPAP as the
remainder (the mean daily use of CPAP was 6.6+1.6
h-night" in the "overlap" patients versus 5.81.7 h-night™
in the remainder). The fact that a decreased FEV1 was,
independent of smoking habits, a factor related to reduced
survival, reflects that FEV1 is the best predictor of
mortality in COPD [26]. Furthermore, in a recent study
PEKER et al. [27] have observed that nasal CPAP reduced
hospitalization in OSA patients with cardiovascular and
pulmonary diseases. Therefore, although nasal CPAP is
an important part of the therapy, "overlap" patients remain
at risk of fatal myocardial infarction due to confounding
risk factors for OSA, COPD and cardiovascular diseases.

It was also observed that increased PAP at the time of
entry into the study was a predictor of death in OSA
patients receiving nasal CPAP. However, this factor of re-
duced survival disappeared in favour of FEV1 in the multi-
variate analysis. Subsequently, the present results confirm
that pulmonary hypertension is most often due to an
associated COPD [13].

Finally, blood pressure, baseline severity of OSA and
overall compliance with nasal CPAP (data not shown)
were not related to survival rate in the present study. As
regards to the severity of OSA quantified by the apnoea
index and AHI, since all patients were treated and had an
overall good compliance a negative result was expected.
On the other hand with regard to blood pressure and com-
pliance with CPAP, considering that a type II error (proba-
bility of accepting a false null hypothesis) was not assessed
it cannot be excluded that a higher number of patients
would allow a positive result to be obtained. Therefore, no
conclusion can be drawn from these latter negative results.

In conclusion, survival rates of obstructive sleep apnoea
patients treated with nasal continuous positive airway
pressure are near to those of the general population. Most
of the patients die from cardiovascular disease. The prog-
nosis is worse in subgroups of patients with a history of
heavy smoking and with associated obstructive airway
disease.
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