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ABSTRACT: Snoring worsens with high alcohol consumption. It is unclear whether
moderate alcohol intake worsens sleep and breathing in subjects with obstructive
sleep apnoea syndrome (OSAS), and whether alcohol increases the pressure require-
ment for nasal continuous positive airway pressure (CPAP).

Fourteen adult males with untreated OSAS but without heart or lung disease
were studied (age 53+9 yrs, body mass index (BMI) 33+5 kg-m-2 (mean+sp). The
subjects underwent overnight polysomnography on four occasions: control, alcohol,
CPAP, and alcohol + CPAP. On the alcohol nights, the subjects drank 1.5 mL-kg1
body weight (BW) vodka (40% alcohol by volume) (blood alcohol with and with-
out CPAP 0.45+0.1 and 0.47+0.2 mg-mL-!1 (meantsp)). On the CPAP nights, the
pressure required to prevent apnoea, snoring, and silent inspiratory airflow limita-
tion was determined using an autotitrating nasal CPAP system (ResCare AutoSet™).
Alcohol and control nights were performed in random order.

Without CPAP, alcohol produced a small non-significant decrease in the percen-
tage of rapid eye movement (REM) sleep (control 11+2 vs alcohol 8+1% (mean+sgm)),
but with CPAP there was no such effect (control 15+2 vs 17+2%; CPAPxalcohol
interaction p=0.015). With CPAP, slow-wave sleep in the first 2 h increased sligh-
tly with alcohol (control 39+6 vs alcohol 51+4%; p=0.004). Arousal index without
CPAP increased slightly with alcohol (control 435 vs alcohol 49+6 events-h-1; p=0.02).
There was little or no effect of alcohol on other sleep stages, arousal index, apnoea
index, apnoea/hypopnoea index, mean or longest event duration, mean or worst
arterial oxygen saturation, with or without CPAP, either for the full night or for
the first 2 h. There was no change in the pressure requirement for CPAP (full night:
control 11.9+0.9 vs alcohol 12.5+0.9 cmH,0; first 2 h: 10.9£0.6 vs 11.1+0.8 cmH,0).

Moderate alcohol intake (in the form of vodka) has little effect on breathing or
saturation during sleep in subjects with mild-to-severe obstructive sleep apnoea, and
no effect on the pressure required for continuous positive airway pressure in order
to prevent apnoea, snoring, and flow limitation. These results cannot be extrapo-
lated to other doses or forms of alcohol, or to subjects with concurrent heart or
lung disease.
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The effects of alcohol consumption upon sleep-relat-
ed abnormalities of respiration are not entirely clear. The
results of various studies suggest that sleep is worsened
in snorers, but the results are less clear in subjects with
obstructive sleep apnoea (OSAS) syndrome [1-7].

Alcohol consumption worsens snoring [1] and impairs
upper airway patency [3—7]. In normals and nonapnoeic
snorers, little worsening of breathing during sleep occurs
with alcohol doses up to 1 mg-kg! body weight (BW)
[8-10], but deterioration is seen at higher doses. Alco-
hol consumption of 2 mg-kg-! BW increased the apnoea/
hypopnoea index (AHI) from 0.3 to 0.9 events-h-!, the
minimum arterial oxygen saturation fell from 93 to 88%),
and the longest desaturation rose from 4 to 26 s with
alcohol [11]. In another study, 2 mg-kg! BW vodka in-
creased AHI from 3.8 to 7.5 events-h'! but with negli-
gible desaturation [12].

In subjects with OSAS, alcohol modestly worsens brea-
thing during sleep. CoLrLop [13] found that alcohol 0.5
mg-kg'! BW doubled the AHI from 9.6 to 20.2 events-h-!,
and nadir saturation fell from 85 to 79%. In subjects with
more severe OSAS, Scriva et al. [8] reported an increase
in the number of hypoxic episodes from a mean of 134
to 210 episodes-night! with 3 oz of 80% proof spirit (ap-
proximately 0.5 g-kg'! BW). Severe desaturations (<89%)
increased from 39 to 114 per night, with most events
occurring during the first 160 min. GUILLEMINAULT and
RosekinD [14] reported an increase in AHI from 23 to
29 in four subjects after 300 mL of bourbon (approxi-
mately 1 g-kg'! BW). Mean lowest saturation fell from
83 to 74% in non-rapid eye movement (NREM) sleep
and 74 to 71% in REM sleep. VALET et al. [15] reported
no change in the apnoea index with a blood alcohol con-
centration of 1.25 g-kg'! BW, but the duration of the
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longest apnoea increased by a median value of 50% of
control.

Heavier alcohol consumption is related to more severe
effects on sleep. Issa and SuLLivan [1] studied heavier
social drinkers. Subjects drank wine or beer in an amount
equal to their maximum social intake. (Typical intake
was given as 200-300 g alcohol per week (about 1.3-2.0
g-kg'! BW per night over a weekend). Alcohol produced
a dramatic worsening in sleep-disordered breathing and
oxygenation in all subjects, largely confined to the first
2 h of the night.

Potentially, alcohol consumption might be expected to
change the continuous positive airway pressure (CPAP)
requirements for the treatment of OSAS [2, 12, 16].
MITLER ef al. [12] showed that 2 mL-kg! BW vodka pro-
duced a significant increase in the pressure required for
CPAP from 4.8 to 6.2 cmH,0. However, when BERRY
et al. [16] tested 10 obese males with OSAS with nasal
CPAP titration, there was no important change in the
AHI (3.613.7 episodes-h-! without ethanol, 1.942.7 epi-
sodes-h-! with ethanol 0.75-1.0 mL-kg'! BW), and there
were no changes in the number or severity of desatura-
tions.

The aim of the present study was to determine whether:
1) moderate alcohol consumption (vodka 1.5 mL-kg-! BW
= 0.5 g-kg'! BW) exacerbated sleep-disordered breath-
ing in subjects with mild-to-severe untreated obstructive
sleep apnoea syndrome without co-existing lung disease;
and 2) whether this dose of alcohol increased the pres-
sure required for nasal CPAP in order to prevent apnoeas,
hypopnoeas, and silent inspiratory airflow limitation in
these subjects, as determined by the AutoSet™ self-
adjusting nasal CPAP system.

Methods

Subjects

The study population consisted of 14 consecutively
recruited men with OSAS confirmed at a diagnostic all-
night sleep study. Age ranged 36—66 yrs (mean 5319 yrs
sp). Body mass index (BMI) ranged 25.4-42.9 kg-m=2
(33£5 kg'm?2). All of the subjects were regular social
drinkers. Their consumption ranged from one to three
bottles of wine (equivalent to 225-675 mL of 40% vod-
ka) or 3-10 bottles of beer (equivalent to 188—625 mL
of 40% vodka) a week. The liver function studies, cre-
atinine, and urea were normal for all subjects. Patients
with a history of hepatitis or diabetes mellitus were
excluded. No subject had signs or symptoms of nasal
deformity, allergic rhinitis or upper airway infection.
Subjects with daytime respiratory failure or nocturnal
myoclonus (>5 spasms-h!) were excluded, and spiro-
metry and chest radiograph were normal in all subjects.
The project was approved by the institutional review
board of the University of Essen, and informed consent
was obtained from each participating subject.

Study design

Each subject underwent four consecutive nights of
full polysomnography. During the first two nights, the

subjects did not receive CPAP but were given alcohol
in random order. During the third and fourth nights, the
subjects were treated with CPAP and alcohol in a ran-
domized fashion. On the untreated nights, the subject
slept without CPAP. On the CPAP nights, the subject
slept with an automatic, self-adjusting computerized
nasal CPAP system (AutoSet™, ResMed, North Ryde,
NSW, Australia). On the alcohol nights, the subject
drank vodka (40% ethanol) 1.5 mL-kg-! (=0.5 g-kg-!) BW
1 h prior to lights-out. Blood alcohol level was measu-
red in all subjects at bedtime. Subjects reported taking
no other alcohol in the 24 h prior to any of the four
nights, and no alcohol was found during the control nights
in any subject.

Self-setting device

The AutoSet™ nasal CPAP system [17, 18] measures
mask airflow with a pneumotachograph. The flow sig-
nal is further processed to obtain instantaneous leak, res-
piratory airflow and snore. Pressure is initially set to 4
cmH,0. The device increases pressure in response to
apnoeas greater than 10 s, snoring, and changes in the
inspiratory flow-time curve suggestive of inspiratory air-
flow limitation. A maximum pressure limit of 20 cmH,0O
is provided.

Inspiratory airflow limitation. If the airway is acting as
a floppy tube (Starling resistor), mid-inspiratory airflow
will be independent of effort. The software normalizes
the duration and amplitude of the inspiratory flow-time
curve, and looks for flattening over the middle 50% of
inspiratory time. The software very slowly increases the
pressure if the degree of mid-inspiratory flattening ex-
ceeds that occurring 50% of the time in a control group
of 16 healthy sleeping normals. This is the principle
method of adjusting the pressure.

Snoring. Snoring is estimated semiquantitatively from
the 30-300 Hz bandpassed audio components of the in-
spiratory airflow signal. The presence of snoring pro-
duces a rapid increase in pressure. This is rare, because
the flow limitation algorithm acts pre-emptively to incre-
ase the pressure prior to the onset of snoring.

Apnoeas. Not all apnoeas involve closure of the airway.
During an apnoea, the device modulates mask pressure
at low amplitude and high frequency, measures the res-
ultant induced airflow, and estimates the conductance. If
the estimated conductance is above a threshold, the CPAP
pressure is taken as inadequate and the pressure is in-
creased. This is also rare, because the flow limitation
and snoring algorithms have in general set an adequate
pressure in advance. If there are no further abnormali-
ties detected, the pressure decreases towards 4 cmH,0
with a time constant of 20 min for snore and flow
limitation, and 40 min for apnoeas. The recommended
pressure is calculated (as per the manufacturer's inst-
ructions) as the 95th centile pressure encountered for
mask-on periods in which the measured leak is less than
0.4 L-s'! [19]. The "median pressure" is calculated as the
time-weighted median of CPAP delivered to the subject
during the treatment time.
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Sleep studies

Nocturnal polysomnography was commenced at the
patient's usual bedtime and terminated after final waking
or at 06:00 h. Standard polysomnography was performed
using the Madaus ED24 sleep recorder (Madaus, Miinc-
hen, Germany). Paper speed was 10 mm-s-!. Surface elec-
troencephalography (EEG) (C3-A2 and C3-O1), submental
electromyography (EMG), and left and right electro-ocu-
lography (EOG) were used to stage sleep according to
REecHTscHAFFEN and KaLEs [20]. Anterior tibial EMG was
recorded to screen for periodic leg movements. Ear oxi-
metry (Biox III; Bioximetry Technology, Boulder, CO,
USA) was used to record arterial oxyhaemoglobin satu-
ration (Sa,0,). Desaturations were defined as a fall in the
Sa,0, of >4%. Mean nadir saturation was calculated.
Oronasal airflow was monitored with a thermistor, and
respiratory effort and pattern were monitored with tho-
racic and abdominal stain gauges. In addition, on the two
CPAP nights, the quantitative nasal airflow signal from
the AutoSet™ pneumotachograph was recorded.

Polysomnograms were scored by Ruhrlandklinik sleep
unit staff blinded to the study design for disordered brea-
thing episodes and for changes in Sa,0, using the fol-
lowing criteria: obstructive apnoeas were identified as
episodes of cessation of airflow lasting more than 10 s
and associated with paradoxical movements of the chest
wall and abdomen; hypopnoeas were defined as epi-
sodes other than apnoeas lasting more than 10 s during
which the thermistor signal (untreated nights) or nasal
airflow signal (CPAP nights) was reduced to less than
50% of its magnitude during normal unobstructed breath-
ing and Sa,0, dropped by at least 4%. The apnoea index
and obstructive apnoea index were calculated as the
number of apnoeas and obstructive apnoeas, respective-
ly, per hour of sleep. The AHI was calculated as the
number of apnoeas and hypopnoeas per hour of sleep.
The total arousal index was defined as the number of
abrupt changes of sleep stage associated with a change
in the EEG, such as increased alpha activity per hour.
All the above indices were calculated separately for: 1)
the first 2 h of sleep; and 2) the entire sleep period.

Statistical analysis

All values are given as meantseEm unless otherwise
stated. The effect of alcohol on each parameter was test-
ed separately with and without CPAP, using paired t-
tests on the rank transformed data. This approach was
in general preferred to using a two-factor repeated mea-
sures analysis of variance (ANOVA), using CPAP as
one factor and alcohol as the other, because the effects
of CPAP were so large. However, to test whether the
effect of alcohol was different with and without CPAP,
a two-factor repeated measures ANOVA on the rank-
transformed data was performed, and the CPAP by alco-
hol interaction tested. The correlation between untreated
control AHI and the difference between prescribed pres-
sure from control to alcohol night was calculated, to test
the hypothesis that the change in pressure requirement
was different for subjects with low and high untreated
AHIs. A separate repeated measures ANOVA was per-
formed to determine whether the order of presentation

of control and alcohol nights influenced AHI or per-
centage of REM sleep. Statistical significance was taken
as a p-value of less than 0.05.

Results

The blood alcohol level immediately before sleep on
the alcohol night without CPAP was 0.47+0.2 mg-mL-!
(meantsp), and on the alcohol + CPAP night was 0.45+
0.1 mg-mL-L

Effect of alcohol on sleep and breathing without CPAP

Results are summarized in table 1 and figure 1. With-
out CPAP, alcohol produced a small increase in the aro-
usal index for the whole night. Otherwise, there was no
important or statistically significant change in the apnoea
index (AI), AHI (fig. 1a), mean event duration, longest
event duration, mean nadir Sa,0,, or worst Sa,0, (table
1). This was true both for the first 2 h and for the entire
night and both mean and median values. In one subject,
the longest hypopnoea without CPAP increased from 66
s without alcohol to 180 s with alcohol; however, the
subject maintained some ventilation during this long
event. The worst reduction in Sa,0, with alcohol (to 80%)
was actually less severe than the worst without alcohol
(to 73%).

In many subjects, the amount of REM sleep (table 1)
expressed as a percentage of time in bed (TIB), decrea-
sed sharply with alcohol, but this was not a consistent

Table 1. — Respiratory, sleep stage and arousal results
for the first 2 h and for the whole diagnostic night with-
out (control) and with alcohol, without the use of CPAP

First 2 h ‘Whole night
Control Alcohol  Control Alcohol

45.616.2 41.0£7.8 44.1£7.2 50.618.0
(45.3) (46.3) (39.4) (55.2)
16.746.8 14.7£5.6 20.3£6.9 23.8+7.3
(3.3) (3.5) (7.6) (10.8)
23.0£2.1 20.242.4 23.242.1 23.3%£1.9
(21.3)  (18.8) (23.6) (25.0)
52.247.9 46.9+8.1 63.5£6.9 68.4+11.0
(42.0) (36.5) (63.5) (66.5)
Mean nadir Sa,0, %  86%2 8612 9612 8442

AHI events-h-!
Al events-h-!
Event duration s

Longest event s

(88) (87) (87) (88)

Worst S2,0, % 77£3 7912 7312 7312
(82) (80) (75) (74)

Total sleep time min 3365 32046
(334) (311)

Stage 1 % TIB 14+2 15+2 1412 1412
(14) (10) (13) 13)

Stage 2 % TIB 5245 5345 48+4 5243

(55) (52) 47) a7
Slow-wave % TIB 2246 216 164 1343
(15) (11) (14) (10)
REM % TIB 612 442 11+2 8+1
4) (0) (10) (3)
Total arousal index 37.445.3 37.5+5.7 42.6%£5.3 49.3+6.0%*
events-h! (35.0) (31.8) (46.3) (52.9)

Values are presented as meantseM, and median in parenthe-
sis. CPAP: continuous positive airway pressure; AHI: apnoea/
hypopnoea index; Al: apnoea index; Sa,0,: arterial oxygen sat-
uration TIB: time in bed; REM: rapid eye movement sleep. *:
p=0.02, control vs alcohol (for all other values p>0.05).
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Fig. 1. — Apnoea/hypopnoea index (AHI) for the first 2 h and full
night without (Control) and with alcohol. a) untreated; b) on AutoSet™
nasal continuous positive airway pressure (CPAP). O : subjects with
alcohol night followed by control night; @ : subjects with control night
followed by alcohol night.

finding (control 11+2% vs alcohol 8+1% (meantsem),
p=0.06). Nine of 14 subjects had no REM sleep in the
first 2 h with alcohol versus 3 of 14 subjects without
alcohol. There were no important or significant changes
in the percentage of time awake or in other sleep stages,
or in AL

Effect of CPAP on sleep and breathing

Results are summarized in figure 1 and tables 1 and
2. As expected, CPAP produced 10:1 to 15:1 reductions
in Al and AHI (p<0.001), and 4:1 to 6:1 reductions in
the arousal index (p<0.001). For those apnoeas and hy-
popnoeas that did occur, the mean nadir saturation was
higher (p<0.001) and event duration was shorter (p<
0.001). There was a highly significant increase in the
percentages of both slow-wave sleep (p<0.001) and REM
sleep (p<0.004).

Effect of alcohol on sleep and breathing with CPAP

Results are summarized in figure 1 and in table 2. Dur-
ing the first 2 h, there was approximately 25% increase

Table 2. — Respiratory, sleep stage, and arousal res-
ults for the first 2 h and for the whole diagnostic night
without (Control) and with alcohol, using AutoSet ™ nasal
CPAP

First 2 h
Control Alcohol

Whole night
Control  Alcohol

AHI events-h'! 33+1.2 45+1.7 33412 3.1£1.1
(2.0) (1.3) (1.8) (1.3)
1.5+0.4 29+1.2 1.5+04 1.8+0.7
(1.0) (1.3) (1.4) (0.8)

16.242.7 11.64£2.7 15.6+0.7 13.3£2.0
(15.2) (114 (14.9) (14.1)

52.2+7.9 46.9+8.1 63.5£6.9 68.4+11.0

(42.0)  (36.5) (63.5) (66.5)

Al events-h-!
Event duration s

Longest event s

Mean nadir 93+1 93+1 92+1 92+1
saturation % (93) (93) 93) (92)
Worst saturation %  90x1 912 8812 8912
o1 (90) (89) (88)
Total sleep time 358+3  360+2
min (360) (361)
Stage 1 % TIB 10£2 T+1 8+1 T+1
(7 (6) (7) (6)
Stage 2 % TIB 20+4 2614 3543 3043
(26) (25) (36) (30)
Slow-wave % TIB 3946 51+4%* 3243 3614
(33) (45) (33) (37)
REM % TIB 15+4 842 15+2 1742
(11) ) (14) (19)

Total arousal index 7.4%2.6 7.6x0.9 10.6£2.9 8.1+1.2
events-h! 4.5) (7.3) (7.3) (7.2)

Values are presented as meantseM, and median in parenthesis.
For definitions see legend to table 1. *: p=0.004, control vs
alcohol (for all other values p>0.05).

in the percentage of time in slow-wave sleep. Otherwise,
there was no change in any relevant parameter with al-
cohol during CPAP therapy. In particular, there was no
decrease in the percentage of REM sleep. This was signi-
ficantly different to the finding without CPAP (table 1),
where many subjects had decreased REM sleep in the
first 2 h after alcohol. There was a significant alcohol-
by-CPAP interaction (p=0.015); in other words, the ef-
fect of alcohol on REM sleep was influenced by CPAP.
There was no such interaction for the other sleep or
breathing parameters studied.

Effect of alcohol on pressure requirement for CPAP

Results are shown in table 3 and in figures 2 and 3.
Overall, there was no significant effect of alcohol on
recommended pressure (95th percentile) used for CPAP.

Table 3. — Median and 95th percentile (recommended)
pressure for AutoSet ™ nasal CPAP use for the first 2 h
and for the whole diagnostic night without (Control) and
with alcohol

First 2 h
Control Alcohol

Whole night
Control  Alcohol

Median pressure 8.6£0.5 89+0.7 8.8£0.5 8.9+0.5
cmH,0 (8.4) (8.1) (8.6) 9.1)
Recommended 10.9+£0.6 11.1£0.8 11.9+0.9 12.5+0.9
pressure cmH,O  (10.3)  (10.8) (11.6) (12.0)

Values are presented as meantsem, and median in parenthesis.
CPAP: continuous positive airway pressure.
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positive airway pressure (CPAP) use with alcohol, for first 2 h of study
and for full night, plotted against untreated alcohol-free apnoea/hy-
popnoea index (AHI) for individual subjects. b) Change in median
pressure.

In 9 of the 14 subjects, alcohol caused less than a 2
c¢cmH,O change in the recommended pressure, and in all
but one subject the change was less than 3.5 cmH,O (fig.
2). In the one remaining subject, there was a marked
increase in peak pressure on the alcohol night. However,
this was associated with severe, persistent mouth brea-
thing, interfering with autotitration, and the increase in
pressure was, therefore, probably in error. This subject
did not mouth breathe on the alcohol-free nights, or
without CPAP. Similarly, there were no consistent chan-
ges in pressure requirement when the first 2 h were
examined. There was no correlation between the change
in recommended (fig. 3a) and median (fig. 3b) pressure
with alcohol and the untreated control AHI.

There was no effect of order of presentation of alco-
hol and control nights on the apnoea/hypopnoea index
without CPAP (control first: 46.1 events-h-! vs 53.0 with
alcohol; alcohol first: 48.2 events-h-! vs 42.1 control;
alcohol-by-order interaction Ns). Similarly, order did not
affect the Sa,0, measurements.

Discussion
Alcohol without CPAP

This study has demonstrated that moderate amounts
of alcohol (roughly equivalent to that in half a bottle
of wine) do not necessarily have a deleterious effect
on breathing and oxygenation in mild-to-severe untrea-
ted obstructive sleep apnoea: in this patient group, 1.5
mL-kg'! BW vodka, giving a mean blood alcohol level
of 0.45 mg-mL-! 1 h later at sleep onset, was not on ave-
rage associated with any marked change in breathing
during sleep. The above results applied equally to the
whole night and to the first 2 h.

The present results conflict with those of Scriva et al.
[8] and CoLrop [13], who found increases in the apnoea/
hypopnoea index and more severe reduction in Sa,0, at
comparable alcohol doses. The larger changes seen in the
studies by GuILLEMINAULT and RoOSEkIND [14], Issa and
SuLLivan [1], and VALET et al. [15], are very likely to
be attributable to much higher alcohol doses, and in
the case of Issa and SuLLIVAN [1], where results were
most striking, possibly to vasoactive substances present
in beer, wine, efc., as well as co-existing severe lung dis-
ease in some subjects.

Without CPAP, alcohol produced a modest increase in
the arousal index. There was also the expected decrease
in the percentage of REM sleep although this was not
significant, comparable to that seen by GUILLEMINAULT
and RosexinDp [14], with many subjects having no REM
sleep at all during the first 2 h of the study, when the
alcohol concentration would have been highest. It is,
therefore, very possible that the failure of 0.5 g-kg-'! BW
of alcohol to impair breathing and oxygenation during
sleep was due to the fact that the alcohol inhibited REM
sleep, when sleep apnoea would be expected to be
worse; and/or that the alcohol was largely metabolized
prior to the delayed onset of REM sleep. However, the
suppression of REM sleep was not universal and did not
last all night.

In this study, control and alcohol nights were in ran-
dom order, one night apart. TaasaN et al. [11] reported
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a carry-over effect of alcohol to the subsequent night, so
that a control night following an alcohol night showed
sleep-disordered breathing on both nights (we speculate
that this was probably due to REM rebound on the con-
trol night). No such order effect was seen in the present
study, perhaps because the dose of alcohol was smaller.

Effects of AutoSet™ nasal CPAP

AutoSet™ has previously been shown to produce ex-
cellent reductions in AI, AHI, arousal index, and REM
and slow-wave rebound [17-19]. Similar results were
seen in the present study, both with and without alco-
hol. Alcohol caused a modest increase in the arousal
index without CPAP, and a modest increase in the per-
centage of slow-wave sleep with CPAP.

Alcohol with CPAP

The expected decrease in the percentage of REM sleep
due to alcohol was not seen during CPAP treatment.
This was presumably because the alcohol effect was
swamped by the REM rebound produced by the relief
of upper airway obstruction; if (and only if) this were
the case, the alcohol effect on REM would be expect-
ed to reappear in a subject who was on long-term sta-
ble CPAP therapy. Despite the larger amount of REM,
there was no deterioration in the AHI or in Sa,0, with
alcohol on CPAP. With CPAP, alcohol did not so clear-
ly increase the arousal index (perhaps because of the
slow-wave rebound caused by the CPAP), but the inter-
action between the effects of CPAP and alcohol on the
arousal index was not statistically significant.

Pressure requirement

There was no change in the pressure required for CPAP
in order to prevent apnoeas, snoring, and silent inspira-
tory airflow limitation. This was equally true of subjects
with mild and severe OSAS, and was also true for the
first 2 h, when the blood alcohol level would have been
highest. This result conflicts with the findings of MITLER
et al. [12], who found a small increase in the pressure
required to prevent snoring in nonapnoeic snorers, but
is compatible with the results of BErRrY ef al. [16], who
found that there was no change in the AHI or Sa,0, with
alcohol in subjects who were already on adequate
CPAP. One possible explanation is that in patients with
frank OSAS, as opposed to snoring, the upper airway is
already almost totally floppy during sleep, and the exist-
ing pressure used for CPAP provides nearly all of the
inspiratory support. Consequently, reducing the dilator
muscle tone removes little support, and no further in-
crease in pressure is required for CPAP. We would spe-
culate, however, that beverages, such as beer or wine,
could act in an additional manner, by producing nasal
congestion, and thereby requiring higher pressures for
CPAP. Therefore, it is not possible to extrapolate the
present results to other beverages.

In the present study, an automatic titrating device was
used. A potential advantage is that this eliminates the

possibility of unintended bias that could occur by deter-
mining the titration pressure manually. Laboratories dif-
fer as to how they perform titration, and there is no
consensus as to the correct endpoint. Most laboratories
aim to eliminate obstructive apnoeas and hypopnoeas,
but their criteria for doing so differ. Some stop when
there are no further arterial oxygen desaturations, some
when there is no further snoring, and some, using a pneu-
motachometer to measure the shape of the inspiratory
flow-time curve, also aim to minimize silent inspiratory
airflow limitation. The latter has been shown [21] to indi-
cate the presence of high upper airway resistance and
large oesophageal pressure swings, which can lead to
repetitive arousals in the absence of apnoeas and hypop-
noeas [22]. The AutoSet™ system detects and quanti-
fies the degree of flattening of the inspiratory flow-time
curve and sets the pressure accordingly [17, 18]. Thus,
it is essentially acting like a technician who titrates by
normalizing the degree of silent inspiratory airflow lim-
itation, but with the advantage that an objective, rather
than subjective, measure of the degree of flattening is
being used. In general, the pressure required to eliminate
flow limitation is probably slightly higher than that
required to eliminate apnoeas and snoring alone. Hence,
the present study does not exclude the possibility that
subjects titrated solely on CPAP using apnoea and snore
criteria might have slightly inadequate pressure with al-
cohol.

In conclusion, a single 0.5 g-kg-! BW dose of alcohol,
in the form of vodka, does not appear to systematically
worsen breathing or arterial oxygen saturation during
sleep in subjects with uncomplicated sleep apnoea syn-
drome. The pressure required for continuous positive air-
way pressure use in order to prevent silent inspiratory
airflow limitation remains adequate after this dose of
alcohol. These results cannot be generalized to patients
with concurrent heart, lung or liver disease, higher doses
of alcohol, chronic ingestion of alcohol, or ingestion of
alcohol in vasoactive beverages. Finally, there is the pos-
sibility that occasional subjects may have an atypical or
more extreme response to alcohol than that seen in this
study.
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