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Optimal CPAP pressure can be determined without in-laboratory
CPAP titration. Doubt remains as to whether long term CPAP
treatment reduces blood pressure in patients with OSAH

N
asal continuous positive airway
pressure (CPAP) is the primary
treatment for symptomatic

patients with obstructive sleep apnoea-
hypopnoea (OSAH). The best method
for determining the optimal CPAP pres-
sure is an ongoing subject of scrutiny.
Both the American Academy of Sleep
Medicine1 and the American Thoracic
Society2 recommend supervised CPAP
titration during overnight polysomno-
graphy, based on the premise that the
early establishment of optimal CPAP
pressure will improve compliance with
treatment. However, a recent large
multicentre study3 has challenged the
validity of in-laboratory CPAP titration
by showing that this approach has no
advantage when compared with ambu-
latory methods. In this issue of Thorax,
West and colleagues4 further advance
the case for simpler methods of CPAP
pressure determination in the home.

OSAH is a common condition for
which there is often limited access to
appropriate diagnostic testing.5 A num-
ber of strategies have been proposed to
streamline the diagnosis and treatment
of patients with OSAH. Predictive algo-
rithms help to speed diagnosis and
perhaps identify patients likely to
respond to CPAP.6 7 The widespread
use of overnight home monitoring such
as oximetry has improved access to
diagnostic testing, and this approach is
increasingly supported by published
reports.8 9 Several algorithm based
approaches have been used with varying
degrees of success to determine
the optimal CPAP pressure.3 10

Autotitrating CPAP machines have
proved to be effective both in determin-
ing the effective pressure11 and as a
treatment modality.12 Recent clinical
trial data indicate that patients with a
high clinical likelihood of OSAH diag-
nosed and treated in an entirely ambu-
latory setting are at no disadvantage
compared with those given standard
care.13

The added expense of autotitrating
CPAP machines is a burden which not

all patients or healthcare providers are
willing to bear. In this context, West
and colleagues studied three methods of
CPAP pressure determination and found
that patient outcomes were comparable
whether autotitration, fixed pressure
following 1 week of autotitration, or
fixed pressure determined by algorithm
were used. No difference was noted in
subjective or objective measures of
sleepiness between the three patient
groups during the 6 month study.
Improvements in quality of life were
similar with all three strategies used to
determine and deliver CPAP treatment.

Compliance with CPAP is an addi-
tional important measure of patient
satisfaction. All patients received CPAP
education and follow up in a nurse
supervised clinic. CPAP usage was
excellent in the three patient groups,
re-emphasising the importance of inter-
ventions to improve compliance with
CPAP,14 particularly when treatment is
initiated outside a sleep laboratory set-
ting. There was no decrease in CPAP
compliance over 6 months in any of the
three patient groups. Although the
potential cost savings of this approach
have not been calculated, it is clear that
the expense of an overnight titration
study has been avoided, with potential
additional savings related to use of more
basic CPAP machines for long term
treatment.

West and colleagues did not bring
their patients back to the sleep labora-
tory to compare sleep parameters across
the groups, but instead focused on
clinically relevant patient centred out-
comes. Mean values of the apnoea-
hypopnoea index as determined by the
Auto-Set CPAP machine were similar in
all patient groups. It should be noted
that a wide range of residual sleep
disordered breathing in the algorithm
patient group may indicate difficulties
for individual patients in whom CPAP
pressure is determined by this method.

Is residual sleep disordered breathing
of any significance if the patient is
symptomatically improved with CPAP

treatment? Why risk pressure related
CPAP side effects if daytime sleepiness
has been treated and quality of life is
improved? Many physicians attempt to
completely relieve OSAH because of a
concern that persistent sleep disordered
breathing may be responsible for an
increased risk of cardiovascular disease.
A number of cohort studies indicate an
increased risk of cardiovascular events
in untreated patients with OSAH, which
improve with CPAP treatment.15 It is
possible to trace a pathway from the
inflammatory signal through several
intermediate inflammatory risk factors
and on to measures of atheromatous
disease in patients with OSAH.
Inflammatory markers known to be
associated with a risk of cardiovascular
disease are increased in patients with
OSAH. Concurrently, there is overactiv-
ity of the sympathetic nervous system
which can be shown by measuring
circulating and excreted catechola-
mines. Vascular endothelial dysfunction
and increased carotid atherosclerotic
plaque formation have been demon-
strated in patients with OSAH.
Irrespective of whether the signal is
inflammatory or physiological, the cau-
sal association between OSAH and
systemic hypertension is fundamental
to the potential relationship between
OSAH and the premature development
of cardiovascular disease. Unlike
inflammatory theories which are still
speculative, it is well established that
OSAH is independently associated with
systemic hypertension when confound-
ing factors are taken into account.

West and colleagues studied 98
patients over 6 months and 24 hour
ambulatory blood pressure was one of
their outcome variables. Although
neither controlled nor powered to assess
changes in blood pressure with CPAP
treatment, this is one of very few studies
to assess the long term effects of CPAP
therapy on blood pressure. After
2 months, patients using auto-CPAP
and those in whom pressures were fixed
after 1 week of auto-CPAP had an
expected but modest decrease in blood
pressure. Patients treated with an algo-
rithm based approach showed no
change in blood pressure despite
improvement in all other outcome mea-
sures of daytime sleepiness and quality
of life. At 6 months the mean blood
pressure in all three treatment groups
was the same or higher than at baseline,
despite persistent improvement in all
other outcome measures. The patients in
this study had moderate to severe
OSAH. Previous trial data indicate that,
as such, they are the patients most likely
to obtain a blood pressure response to
CPAP treatment. It could be argued that
complete relief of sleep disordered
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breathing may not have been achieved.
Becker et al16 emphasised the need for
complete resolution of OSAH to reduce
blood pressure in their randomised trial.
West and colleagues did not confirm
complete relief of OSAH with CPAP, but
their treatment was sufficient to reduce
blood pressure at 2 months and all other
outcomes at 6 months.

A number of short term randomised
controlled trials have shown a signifi-
cant fall in blood pressure with CPAP
treatment, but there have been no
controlled studies over longer periods
when a reduction in blood pressure
would have greater clinical significance.
Hedner et al17 studied cardiovascular
outcomes after 12 months of CPAP
treatment and found no change in blood
pressure despite normalisation of cate-
cholamine levels. In contrast, long term
follow up of patients with OSAH and
pre-existing hypertension has shown a
reduction in blood pressure with CPAP
treatment.18 Hypertensive patients had
the greatest decrease in blood pressure
in a short term randomised controlled
trial performed by Pepperell et al.19 There
is some evidence that the reduction in
sympathetic activity attributable to
CPAP occurs to a much more significant
degree in patients with hypertension.20

Information concerning pre-existing
hypertension or antihypertensive treat-
ment was not available in the study by
West and colleagues.

CPAP is clearly indicated for sympto-
matic patients with OSAH and the
optimal pressure can be determined
without in-laboratory CPAP titration.
However, many relatively asymptomatic
patients with OSAH are prescribed
CPAP in the expectation that this will
improve their long term cardiovascular
health. Barnes and co-workers looked
specifically at this issue and found no
beneficial blood pressure effects in
patients with mild OSAH treated with

CPAP.21 The blood pressure data in the
study by West and colleagues introduce
further doubt as to the potential benefit
of treating asymptomatic patients with
OSAH. Additional randomised con-
trolled trials are required in patients
with OSAH and few daytime symptoms
to determine whether CPAP improves
long term cardiovascular health includ-
ing blood pressure.
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