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Abstract

Background: Obstructive Sleep Apnea (OSA) is the most
common form of sleep disordered breathing and represents
a major public health problem. It is caused by repetitive
collapse of a narrow upper airway during sleep with periodic
cessation of breathing (for more than 10 seconds). These
events usually result in fragmented sleep, intermittent hypoxia
and lead to excessive daytime sleepiness.

Aim of Study: We aimed to evaluate the effect of sedatives,
as a method to improve over night continuous positive airway
pressure titration, short-term therapy compliance, and outcomes
in patients with newly diagnosed obstructive sleep apnea.

Patients and Methods.: 40 Subjects in this randomized,
double-blind, placebo-controlled trial were divided to group
I received 3mg eszopiclone and group II received placebo
within 60min prior to the start of CPAP titration (at lights
out) and, for 2 weeks as a combined therapy with CPAP before
sleep, we compared the quality of CPAP titrations and Adher-
ence to CPAP (primary outcome) during the first 4 weeks of
therapy between the two groups, and evaluated improvements
in symptoms (secondary outcomes) after 2 and 4 weeks of
therapy.

Results: Eszopiclone significantly improved sleep titration
quality (increased sleep efficiency, increased total sleep time,
decreased total arousal index, decreased CPAP pressure,
decreased AHI at the highest CPAP pressure) and significantly
& rapidly improved short term compliance (% of night CPAP
used, mean hours/nights CPAP used, % of nights CPAP used
>4 hours) and functional and behavioral outcomes, compared
with placebo group.

Conclusion: Nonbenzodiazepine hypnotics (eszopiclone)
are safe and relatively inexpensive and have the potential to
improve the quality of polysomnograms or prevent studies
from needing to be repeated. A short course of nonbenzodi-
azepines is a simple option that may facilitate better CPAP
tolerance, improve therapeutic adherence, and reduce the rate
of self-discontinuation of therapy. Good CPAP adherence lead
to better functional outcomes.
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The Department of Chest, Faculty of Medicine,
Tanta University

19

Key Words: Obstructive sleep apnea — Eszopiclone.
Introduction

THE increasing awareness of sleep disordered
breathing has created a growing demand for poly-
somnography, resulting in excessive waiting times
in many sleep laboratories [1].

Therefore, the need to develop methods to
improve efficiency, increase access to care, and
reduce costs is increased. Unfortunately, many
patients find it difficult to fall asleep in the unfa-
miliar environment of a laboratory setting (the
first-night effect), which may prolong sleep latency
and decrease sleep efficiency [2].

Likewise, intolerance of Continuous Positive
Airway Pressure (CPAP) in those initially treated
or being titrated to higher levels may disrupt sleep
continuity, reduce the quality of polysomnography
and thus lead to inability to establish a diagnosis
or titrate CPAP therapy adequately [3].

For these reasons, the need for pre study med-
ication with sedative hypnotics would promote a
better yield of polysomnography, significant shorter
sleep latency, improved sleep efficiency, improved
patient tolerance of CPAP titration and subsequently
better therapeutic adherence [4].

Also, these agents have minimal side effects
and do not disrupt normal sleep architecture or
alter respiratory events [5-7].

So, these agents ideal for use during polysom-
nography and could enhance the efficiency of sleep
centers [8].

Aim of the study: The aim of this study was to
evaluate the effect of sedatives, as a method to
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improve over night continuous positive airway
pressure titration, short-term therapy compliance,
and outcomes in patients with newly diagnosed
obstructive sleep apnea.

Patients and M ethods

Thisis a prospective, randomized, double blind-
ed, placebo-controlled study that was carried out
in Chest Department, Faculty of Medicine, Tanta
University Hospitals on 40 patients with newly
diagnosed obstructive sleep apnea during the period
from January 2017 to August 2017.

The patients were divided into 2 groups. Group
I Included 20 patients with moderate (AH1=15:30
event/hr) to severe obstructive sleep apnea (AHI
<30 event/h), receiving sedative hypnotic (3mg of
eszopiclone) within 60min prior to the start of their
CPAP auto titration polysomnography. Group I1:
included 20 patients with moderate to severe ob-
structive sleep apnea, receiving placebo within
60min prior to the start of their CPAP auto titration
polysomnography.

All subjects were subjected to: Full history
taking and complete clinical examination, Routine
investigations as Complete Blood Count (CBC),
liver function tests, blood sugar, blood urea and
serum cregtinine, ECG, arterial blood gases, Ep-
worth sleepiness scale before and 4 weeks after
CPAP therapy for outcomes evaluation, overnight
compl ete polysomnography for recent diagnosis
of obstructive sleep apnea, patientsin Group |
received 3mg eszopiclone as a sedative 60min
prior to the start of CPAP titration (at lights out)
and, for 2 weeks as a combined therapy with CPAP
before sleep, while patientsin Group |1 received
placebo, overnight complete polysomnography
CPAP titration for all subjectsin the same lab and
environment, using (SOMON screenT™ plus PSG+,
Germany) which is computer based high technology
polysomnography auto-adjusting CPAP device was
used, short term compliance, 2 weeks, after initi-
ating therapy and another 2 weeks after stopping
medication, outcomes, sl eepiness by epworth sleep-
iness scale, and functional by Functional Outcomes
of Sleep Questionnaire (FOSQ) after 2 weeks and
after 4 weeks at the end of the study duration.

Satistical analysis:

The SPSS Version 11.0 was used for data entry
and statistical analysis. Descriptive statistics was
expressed by mean and standard deviation for
continuous variables and frequency and percentage
for categorical variables. Pearson chi-square test
was applied to investigate the association between

categorical variables. The level of significance was
set at p-value <0.05 accepted as significant.

Results

Table (1): Baseline ESS and FOSQ in Group | and Group I1.

Baseline Range Mean = SD t-test p-value
Ess:
Group | 7-14 10.20+£1.91 0.027 0.870
Group |1 7-14 10.10+1.92
FOQ:
Group | 5-17 11.40+4.20 1.595 0.214
Group |1 5-15 9.80+£3.81

Epworth sleepiness scale score mean values *
SD in Group | and Group |1 were (10.20+1.91)
and (10.10+ 1.92) respectively with no statistically
significant difference between both groups (p=
0.870). Functional outcomes of sleep questionnaire
score mean values £ SD in Group | and Group 11
were (11.40+4.20) and (9.80+3.81) respectively
with no statistically significant difference between
both groups (p=0.214).

Table (2): Diagnostic polysomnographic data (AHI, minimal
desaturation, sleep efficiency, total arousal index,
sleep latency, total sleep time) in Group | and Group
I1.

Diagnostic )
polysomnographic Range Mean £+ SD t-test g
data value

AHI (event/hr):

Group | 29-82 49.15+12.77 0.950 0.336
Group |1 25-82 53.35+14.40

Minimal

desaturation (%6):
Group | 77-90 81.65+3.42 1276 0.266
Group 1 65-90 79.85+£6.25

Seep efficiency

(%):
Group | 55-70 63.70£5.48 0.013 0.910
Group 11 52-71 63.50+5.61

Total arousal index

(event/hr):
Group | 30-52 39.29+6.43 1.605 0.213
Group 11 32-50 41.61+£5.04

Seep latency

(min):
Group | 20-40 28.60+6.13 0.456 0.503
Group 11 21-42 29.80+5.05

Total deeptime

(hr):
Group | 4.01-5.11 4.40+0.34 0.849 0.363
Group 11 4.01-5.02 4.30+0.31
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Apnea hypopneaindex mean values * SD
(event/hr) in Group | and Group Il were (49.15 +
12.77) and (53.35* 14.40) respectively with no
statistically significant difference between both
groups (p=0.336). Minimal desaturation mean val-
ues * SD (%) in Group | and Group Il were
(81.65+3.42) and (79.85+6.25) respectively with
no statistically significant difference between both
groups (p=0.266). Sleep efficiency mean values +
SD (%) in Group | and Group Il were (63.70 £5.48)
and (63.50+5.61) respectively with no statistically
significant difference between both groups (p=
0.910). Total arousal index mean values = SD
(event/hour) in Group | and Group Il were (39.29
+6.43) and (41.61 £5.04) respectively with no sta-
tigtically significant difference between both groups
(p=0.213). Sleep latency mean values £ SD (min-
utes) in Group | and Group |1 were (28.60 £6.13)
and (29.80+5.05) respectively with no statistically
significant difference between both groups (p=
0.503). Total sleep time mean values £ SD of (hours)
in Group | and Group Il were (4.40£0.34) and
(4.30£0.31) respectively with no statistically sig-
nificant difference between both groups (p=0.363).

Table (3): CPAP auto titration quality data (sleep efficiency,
Total arousal index, sleep latency stage one, total
sleep time, CPAP pressure, AHI at highest CPAP
pressure) in Group | and Group I1.

CPAP titration

Range Mean+SD t-test p-
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Sleep efficiency (%) mean values = SD in Group
| and Group Il were (79.40+4.37) and (63.81+5.48)
respectively with statistically significant increase
in Group | as compared to Group 11 (p=0.001).
Total arousal index (event/hour) mean values *
SD in Group | and Group Il were (20.71+4.75)
and (41.56+5.07) respectively with statistically
significant decrease in Group | as compared to
Group 11 (p=0.001). Sleep latency (minutes) mean
values £ SD in Group | and Group 11 were (9.45
4.15) and (31.12+4.85) respectively with statisti-
cally significant decrease in Group | as compared
to Group 11 (p=0.001). Total sleep time (hours)
mean values £ SD of in Group | and Group Il were
(5.79+0.89) and (4.49+0.44) respectively with
statistically significant increase in Group | as
compared to Group 11 (p=0.001). CPAP pressure
(mbar) mean values = SD of in Group | and Group
Il were (5.94+0.94) and (9.53+ 1.01) respectively
with statistically significant decrease in Group |
as compared to Group |1 (p=0.001). AHI at highest
CPAP pressure (event/hour) mean values £ SD of
in Group | and Group Il were (7.15%2.37) and
(17.60%4.08) respectively with statistically signif-
icant decrease in Group | as compared to Group
[l (p=0.001).

Table (4): CPAP compliance data (% of nights CPAP used)
in Group | and Group Il after 2 and from 2:4 weeks.

quality data value

Seep efficiency

(%):
Group | 69-88 79.40+4.37 98915 0.001*
Group |1 51-70 63.81+5.48

Total arousal

index (event/hr):
Group | 14.5-30 20.71+4.75 180.016 0.001*
Group |1 30.5-50 41.56+5.07

Seep latency

(min):
Group | 3.02-21.05 9.45+4.15 230.154 0.001*
Group |1 21.3-41 31.12+4.85

Total deeptime

(Hr):
Group | 4.11-712 579+0.89 34316 0.001*
Group 11 4-54 4.49+0.44

CPAP pressure

(mbar):
Group | 4.2-75 5.94+094  136.019 0.001*
Group |1 7.9-11.6 9.53+1.01

AHI at highest

CPAP pressure

(event/hr):
Group | 3-12 7.15+2.37 98,020 0.001*
Group 11 10-24 17.60+4.08

% of nights After From t- p-
CPAP used 2 weeks 2:4 weeks test value
Group | 75.90+5.42 78.75+6.03 t11.572 0.124
Group 1 56.40+10.79 68.40+11.52 t22.123 0.010*
t-test t352.191 t4 10.702

p-value 0.001* 0.003*

t and p-values for student t-test for comparing between the two groups.

*p: Statistically significant at p<0.05.

t1: Student t-test for comparing between after 2 weeks and from 2:4
weeksin Group |.

t2: Student t-test for comparing between after 2 weeks and from 2:4
weeksin Group I1.

t3: Student t-test for comparing between Group | and Group |1 after
2 weeks.

t4: Student t-test for comparing between Group | and Group |1 from
2:4 weeks.

Percentage of nights CPAP used after 2 weeks
and from 2:4 weeks were statistically significantly
increased in Group | as compared to Group Il (p=
0.001), (p=0.003) respectively. However there was
statistically insignificant difference in Group |
after 2 weeks as compared to from 2:4 weeks ( p=
0.124). But there was statistically significant in-
crease in Group Il after 2 weeks as compared to
from 2:4 weeks (p=0.010).



22 Effect of Sedatives on CPAP Titration & Short Term Therapy Compliance

Table (5): CPAP compliance data (mean hrs/night CPAP used
for total sleep nights) in Group I and Group II after
2 and from 2:4 weeks.

Table (7): Epworth sleepiness scale (baseline, after 2 weeks,
after 4 weeks) in Group I and Group II.

Mean hrs/night
CPAP used for
total sleep nights

After From t- p-
2 weeks  2:4 weeks test value

Group I 4.34+0.67 4.19£0.66 10.512 0.479
Group II 2.97+0.52 3.51£0.33 £29.359 0.005*
t-test 1351979 1412951

p-value 0.001 * 0.002*

t and p-values for student ¢-test for comparing between the two groups.

*p: Statistically significant at »<0.05.

t1: Student ¢-test for comparing between after 2 weeks and from 2:4
weeks in Group L.

t2: Student z-test for comparing between after 2 weeks and from 2:4
weeks in Group II.

t3: Student ¢-test for comparing between Group I and Group II after
2 weeks.

t4: Student ¢-test for comparing between Group I and Group II from
2:4 weeks.

The mean hrs/night CPAP used for total sleep
nights after 2 weeks and from 2:4 weeks were
statistically significantly increased in Group I as
compared to Group II (p=0.001), (p=0.002) respec-
tively. However there was statistically insignificant
difference in Group I after 2 weeks as compared
to from 2:4 weeks (p=0.479). But there was statis-
tically significant increase in Group II after 2 weeks
as compared to from 2:4 weeks (p=0.005).

Table (6): CPAP compliance data (% of nights CPAP used
>4hrs) in Group I and Group II after 2 and 4 weeks.

ESS Group I Group II  #test p-value
* Baseline 10.20+1.91 10.10+1.92 0.027 0.870

* After 2 weeks  7.25+1.25 9.25+1.77 16.983 0.001 *
» After 4 weeks 6.45+1.36 7.80+1.51 4.875 0.006*

* Baseline vs. 0.001 * 0.096

after 2 weeks

* Baseline vs. 0.001 * 0.001 *
after 4 weeks
» After 2 weeks  0.085 0.001 *

vs. after 4 weeks

t and p-values for student ¢-test for comparing between the two groups.
*p: Statistically significant at p<0.05.

Epworth sleepiness scale score after 2 weeks
and 4 weeks were statistically significantly de-
creased in Group I as compared to Group II.
(»=0.001), (p=0.006) respectively. Also in Group
I ESS score were statistically significant decreased
on comparing the base line ESS with after 2 weeks
(»p=0.001), and after 4 weeks (p=0.001), but there
was statistically insignificant difference on com-
paring after 2 weeks with after 4 weeks (p=0.085).
In Group II there was statistically insignificant
difference on comparing the baseline ESS with
after 2 weeks (p=0.096), also there were statistically
significant decrease on comparing the baseline
ESS with after 4 weeks (p=0.001) and on comparing
after 2 weeks with after 4 weeks (p=0.001).

Table (8): Functional outcomes of sleep questionnaire (baseline,
after 2 weeks, after 4 weeks) in Group I and Group
1L

o .
% of nights After From t- p-
CPAP used

2 weeks 2:4 weeks test value
>4hrs
Group I 73.35+12.30 71.70+12.27 ¢,0.180 0.673
Group II 51.95+£9.39 60.95+£10.63 £20.223 0.007*
t-test £$,25.210 18.777
p-value 0.001* 0.005%*

t and p-values for student -test for comparing between the two groups.

*p: Statistically significant at p<0.05.

tl: Student #-test for comparing between after 2 weeks and from 2:4
weeks in Group I.

t2: Student #-test for comparing between after 2 weeks and from 2:4
weeks in Group II.

t3: Student ¢-test for comparing between Group I and Group II after
2 weeks.

t4: Student #-test for comparing between Group I and Group II from
2:4 weeks.

Percentage of nights CPAP used >4hrs after 2
weeks and from 2:4 weeks were statistically sig-
nificantly increased in Group I as compared to
Group II (p=0.001), (p=0.005) respectively. How-
ever there was statistically insignificant difference
in Group I after 2 weeks as compared to from 2:4
weeks (p=0.673). But there was statistically sig-
nificant increase in Group II after 2 weeks as
compared to from 2:4 weeks (p=0.007).

FOSQ Group I Group II  #test p-value
* Baseline 11.40+4.20 9.80+3.81 1.595 0.214

 After 2 weeks  17.85+1.87 11.90£3.13 23.311 0.001 *
» After 4 weeks  17.35+1.63 14.20£3.49 9.286 0.004*

» Baseline vs. 0.001* 0.081

after 2 weeks

* Baseline vs. 0.001* 0.001 *
after 4 weeks
e After 2 weeks  0.373 0.032*

vs. after 4 weeks

t and p-values for student z-test for comparing between the two groups.
*p: Statistically significant at p<0.05.

Functional outcomes of sleep questionnaire
score after 2 weeks and 4 weeks were statistically
significantly increased in Group I as compared to
Group II. (p=0.001), (p=0.004) respectively. Also
in Group I there were statistically significant in-
crease on comparing the base line FOSQ with after
2 weeks (p=0.001), and after 4 weeks (p=0.001),
but there was no significant difference on compar-
ing after 2 weeks with after 4 weeks (p=0.373). In
Group II there was statistically insignificant dif-
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ference on comparing the baseline FOSQ with after
2 weeks (p=0.081), but there were statistically
significant increase on comparing the baseline
FOSQ with after 4 weeks (p=0.001) and on com-
paring after 2 weeks with after 4 weeks (p=0.032).

There were no serious adverse events leading
to discontinuation during eszopiclone or placebo
treatment.

Discussion

Asregard CPAP titration quality:

Our study reported that premedication with
eszopiclone during CPAP titration polysomnogra-
phy significantly increased sleep efficiency, de-
creased total arousal index, shortened sleep latency,
increased total sleep time, decreased the titrated
CPAP pressure and decreased AHI at higher CPAP
pressure.

These results indicated that nonbenzodiazepines
sedative hypnotics are effective in facilitating sleep
onset, improving sleep continuity, increasing TST,
improving of respiratory events which made CPAP
autotitration more compliant for most of the pa-
tients. Also improved the diagnostic yield of autoti-
tration with reduction in total studies needing to
be repeated and lowering the cost and efforts for
sleep studies.

In agreement with our results Quera-Salva MA
et al., 1994 [9] observed asignificant increasein
total sleep time-and sleep efficiency, and a decrease
in wake after sleep onset. Furthermore, slow wave
sleep and REM sleep were not decreased by non-
BZDs (zolpidem).

Also Lettieri CJet d., 2005 [4] found that the
use of nonbenzodiazepine hypnotics resultsin an
increase in total sleep time, an increase in sleep
efficiency, and a decrease in sleep latency, mild
sedation can assist with initial tolerance of CPAP
therapy allowing adequate titration.

Carberry JC et al., 2017 [10] determined the
effect of nonbenzodiazipene hypnotics (zol pidem)
and other drugs on respiratory arousal threshold
in human. They concluded that arousal threshold
was 27% higher with zolpidem than placebo with-
out impairment of genioglossus EMG activity on
CPAP and muscle responsiveness during respiratory
events; also they found no evidence for systemic
reduction in central neural drive to genioglossus
during sleep when upper airway resistance and
therefore reflex input, is minimized with CPAP.
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In contrast to the result of our study Park JG
et a., 2013 [11] performed a prospective, rand-
omized, double-blinded, placebo-controlled trial
of asingle dose of zaleplon 10mg or matching
placebo at the start of CPAP titration during labo-
ratory-based, split-night polysomnography (PSG)
on one hundred thirty-four newly diagnosed OSA
patients, to determine whether pretreatment with
zaleplon immediately before CPAP titration im-
proves 1-month CPAP adherence in subjects newly
diagnosed with OSA and they found that zaleplon
administered before CPAP titration PSG improved
initial sleep latency without affecting minimum
oxygen saturation or resultant CPAP pressure. Use
of zaleplon did not result improvement in sleep
efficiency or arousal indices, and thus perception
of sleep quality during the PSG did not differ
between the two studied groups.

These conflicting results could be explained as
twenty-nine percent of successfully randomized
patients did not complete the study, they also used
adifferent hypnotic, Zaleplon.

Asregard CPAP compliance:

Our study reported that A 2-week course of
eszopiclone during the initiation of CPAP treatment
significantly and rapidly improved short course
CPAP compliance (% of nights CPAP used, mean
hrs/night CPAP used for total sleep nights and %
of nights CPAP used >4hrs) than placebo group.

In agreement with our results Drake CL et al.,
2003 [3] inusing nocturnal PSG variables during
titration as early predictors of CPAP compliance
found that patients initial experience with CPAP
treatment may be a crucial factor in determining
their subsequent use of this treatment modality as
individuals whose sleep improved on the CPAP
titration night had nightly compliance rates of
approximately 2 hours greater than patients whose
sleep did not improve during titration.

In disagreement with our study, Bradshaw DA
et al., 2006 [12] studied the utility of non-BZDs
for improving CPAP adherence on seventy-two
male OSA patients referred for CPAP treatment
received an ora hypnotic agent (zolpidem), placebo
pill, or neither (standard care) for the first 14 days
of CPAP treatment. CPAP usage (effective mask
pressure [hours per day]) was recorded. They found
that administration of an oral hypnotic agent did
not improve initial CPAP compliance in men with
OSA.

As regard the functional outcomes:

Our study reported that CPAP using significant-
ly improved the symptoms and behavioral out-
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comes, as measured by the ESS and FOSQ, in both
groups but in Group I the improvement was more
significant and more rapid on comparing to Group
IL.

In agreement with our results Lamphere J et
al., 1989 [13], found that there was significant
improvement in excessive daytime sleepiness com-
paring 1 and 14 days of CPAP use but no further
improvement after 42 days of use.

Also Avlonitou E et al., 2012 [14] reported that
OSAS patients who are compliant to CPAP therapy
show a marked improvement in their quality of
sleep and daily functioning, in contrast to patients
who do not comply.

Limitation of our study was:

The number of our subjects was relatively small,
so the generalizability of the findings may be
restricted. Short duration of the study. Patients'
tolerance to CPAP and their reasons for discontin-
uation were not assessed. Lack of objective data
about the CPAP compliance.

Conclusion:

Nonbenzodiazepine hypnotics (eszopiclone)
are safe and relatively inexpensive and have the
potential to improve the quality of polysomnograms
or prevent studies from needing to be repeated. To
improve efficiency and reduce costs, the routine
use of these agents as premedication for polysom-
nographic studies could be considered. A short
course of nonbenzodiazepines is a simple option
that may facilitate better CPAP tolerance, improve
therapeutic adherence, and reduce the rate of self-
discontinuation of therapy. Good CPAP adherence
lead to better functional outcomes.
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