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Effect of withdrawing long-term CPAP therapy on the course of obstructive

sleep apnea

Agaltsov M. V., Drapkina O. M.

Aim. To assess the effect of withdrawing long-term (12 months)
CPAP therapy on the course of obstructive sleep apnea (OSA)
in patients with moderate to severe disease.

Material and methods. The study included 40 patients with
moderate to severe OSA and paroxysmal atrial fibrillation
(AF) after surgical treatment. The mean age of the subjects
was 59,3+8,2 years. In addition, 55% of patients had obesity.
All patients were started on CPAP therapy. After 12 months,
CPAP therapy was canceled in the patients who completed
the study. Additional cardiorespiratory sleep monitoring was
performed 1-2 days after the withdrawal of treatment to
assess the severity of sleep-related breathing disorders.
Results. Cancellation of CPAP therapy in all observed cases
led to an immediate relapse of OSA. Although the mean value
of the apnea/hypopnea index (AHI) decreased from 24 epi-
sodes per hour [20; 34] before treatment up to 21 episodes
per hour [13; 27] after 12-month CPAP therapy, there was no
significant difference before and after therapy. In addition, the
statistical analysis showed a transition from more severe OSA
degrees to moderate ones, depending on the initial severity
of the disease. Correlation analysis demonstrated significant
relationships of the OSA severity, the final AHI value and the
minimum oxygen level with the patient’s body weight (before
and after therapy) (r=0,396, 0,411 and -0,488; r=0,358, 0,398
and -0,44, respectively, p<0,05).

Conclusion. In our study, when the 12-month CPAP therapy
was canceled, no complete cure for sleep-related breathing
disorders was recorded in any case. OSA recurrence was

recorded immediately after discontinuation of CPAP therapy
(on days 1-2) and its severity depended on the initial severity
of the disease. At present, the continuation of CPAP therapy
remains the only way to achieve complete control of OSA as
a risk factor for AF.
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Obstructive sleep apnea (OSA) is a very com-
mon disease characterized by transient upper airway
collapse during sleep followed by hypoxemia,
intrathoracic pressure swings and sleep fragmen-
tation. The most widely cited study, the Wisconsin
Sleep Cohort, showed an average of 10% prevalence
of moderate to severe OSA (apnea-hypopnea index
(AHI) >15 episodes per hour) among the population
aged 30-70 years — 13% among men and 6% among
women [1].

Creating a continuous positive airway pressure
(CPAP) is currently the method of choice in many
clinical situations in OSA treatment [2, 3]. The action
mechanism of this method is to create a continuous
positive pressure and is aimed at overcoming the
passive upper airway collapse [3]. This therapy is very
effective in eliminating other pathological types of
breathing during sleep (hypoventilation syndrome,
upper airway resistance syndrome, snoring, in some
cases — central sleep apnea) and quickly nor-
malizes their consequences [4]. Randomized trials
in patients with moderate to severe OSA have shown
that CPAP therapy reduces excessive daytime sleepi-
ness, improves quality of life [5-9] and driver at-
tentiveness [10]. In turn, cardiovascular morbidity
and mortality, as has been shown in some studies,
are reduced when using this therapy at least 4 hours
per night [11].

The effectiveness of such treatment depends
primarily on its correct use (at least 4 hours a night
for 70% of nights). Even in patients with high
adherence to therapy, the CPAP use can vary greatly
[12, 13], up to complete cessation of treatment.
On the other hand, some patients with OSA stop
the treatment on their own during the first year of
therapy.

The data on disease course after discontinuation
of CPAP therapy in literature is limited and cont-
radictory. Some researchers believe that apnea does
not immediately return to its original state during
the first nights and even weeks after discontinuation
of treatment [14-16]. These studies indicate that
there may be residual effects of CPAP use that
improve upper airway health. In addition, the
transient desaturation characteristic of OSA may
be less pronounced with therapy discontinuation
than before initiation of therapy. Other studies have
shown that abrupt withdrawal of CPAP therapy
causes an immediate disease return with previous
severity [17-20].

Thus, at present, questions remain open as
to which extent OSA recurs after CPAP therapy
cancellation, what factors will specify the severity
of recurrence, and whether responders to CPAP
therapy can be provided with other strategies for
sleep-related breathing disorders.

Material and methods

Study cohort. This observational cohort 12-month
study included patients with paroxysmal atrial
fibrillation (AF) who underwent catheter treatment
in the period from 2016 to 2018 at the National
Medical Research Center for Therapy and Preventive
Medicine. Starting from the 10" day after the opera-
tion, all patients underwent cardiorespiratory sleep
monitoring (CRM) for one night to diagnose sleep-
related breathing disorders, and then patients with
identified severe OSA were initiated automatic CPAP
therapy for 12 months. The study cohort included 40
patients aged 37 to 75 years. After a year of continuous
CPAP therapy, it was interrupted, and after 1-2 days,
repeated CRM was performed to assess the severity of
OSA recurrence.

The study was approved by the Ethics Committee
of the National Medical Research Center for
Therapy and Preventive Medicine. All patients
signed written informed consent.

The study did not include patients with prior class
>2 heart failure, decompensated underlying diseases,
any cardiomyopathies, chronic obstructive pulmonary
disease, neuromuscular diseases, as well as with cur-
rent central sleep apnea >50% of all pathological
respiratory events by CRM. In addition, voluntary
withdrawal was considered an exclusion criterion.

Diagnosis of obstructive sleep apnea and selec-
tion of CPAP therapy. Sleep-related breathing dis-
orders were diagnosed using a portable device for
cardiorespiratory monitoring of sleep-related brea-
thing disorders (Astrocard, Meditek, Russia). This
device has 3™ diagnostic level, approved and recom-
mended by the European Respiratory Society for
the objective diagnosis of OSA [21]. The device
allows registration of respiratory flow, respiratory
movements of the chest or abdominal wall, elec-
trocardiogram and blood oxygen level. After the
study end, the data obtained were saved and then
manually reviewed by a sleep medicine specialist
using the Somno-Studio software (Meditek, Russia).
Based on the current American Academy of Sleep
Medicine (AASM) definitions and guidelines for
OSA [22], obstructive apnea was defined as the
airflow cessation 90% or more of the initial one
with a duration >10 seconds while maintaining
breathing efforts. Obstructive hypopnea was defined
as a decrease (but not complete cessation) of air flow
by 30% or more from the initial level lasting >10
seconds, which was accompanied by a drop in blood
oxygen saturation by 3% or more while maintaining
respiratory effort. Hypoxemia at night was defined
as a decrease in mean blood oxygen saturation
<92%. Nadir oxygen desaturation was defined as
the minimum reduction in oxygen levels over the
study night. The severity of OSA was determined by
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AHI presence, which reflects the number of apnea/
hypopnea episodes per study hour. Limits of normal
range were AHI <5 ep/h. Mild OSA was defined
with AHI of 5 to 14 ep/h, moderate OSA — AHI of
15 to 30 ep/h, and severe OSA — AHI >30 ep/h.

Non-invasive ventilation during sleep was carried
out using a CPAP therapy devices (ResMed Autoset
S9, Australia). Test CPAP therapy was initiated in
automatic mode. The duration of test CPAP therapy
ranged from 1 to 4 days. At the end of test CPAP
therapy, the data were transferred to ResScan software
(ResMed, Australia). The therapy was considered
effective, as a result of which either a complete OSA
remission was achieved (residual AHI <5 ep/h), or a
decrease in apnea episode number by 50% or more
from the initial value. Further, manual correction
of device settings for long-term CPAP therapy was
carried out. Patients received appropriate recom-
mendations for using the device (using at least 5
days per week with duration at least 4 hours during
the night), humidifier, nasal mask, and other
components. The CPAP treatment parameters were
monitored 3, 6 and 12 months after starting therapy.

Within 12 months, 7 patients left the study (2 —
during recruitment, 3 — at visit after 3 months, and
2 — at visit after 6 months). There were following
reasons for leaving the study: subjective intolerance
to treatment — 2 patients, voluntary refusal to
participate in the study — 4 patients, inability to use
treatment for personal reasons — 1 person).

After 12 months, in 33 patients who completed
the study, CPAP therapy was discontinued. One-two
days after, repeated CRM was performed, the results
of which were processed similarly to the protocol of
first examination.

Statistical analysis. Quantitative variables were
described by the following parameters: number of
patients, arithmetic mean (M), standard deviation
(d), 25™ and 75" percentiles, and median. Qualitative
variables were described by absolute and relative
frequencies. Differences were considered at p<0,05.

For quantitative variables, the Kolmogorov-Smirnov
test for normality was carried out. The results were
evaluated using parametric and nonparametric stati-
stics: Pearson ¥’ test, two-way Friedman test, unpaired
Student t-test, nonparametric Mann-Whitney,
Wilcoxon, Kruskal-Wallis tests. To determine the mu-
tual influence of indicators, Spearman’s correlation
was used.

The calculation was performed using the
Microsoft Excel and the Statistica 10 for Windows
(StatSoft Inc., USA).

Results
Table 1 summarizes the baseline characteristics
prior to treatment. So, 55% of patients had obesity

Table 1
Characteristics of patients
receiving CPAP therapy
Parameter Value
Age, years 59,3+8,2
Height, m 1,71£0,1
Weight, kg 91,8+15,2
BMI 31,3+3,9

AF duration, months
(median, quartiles)

Men/women, n (%)

48 (27;72)

21 (52,5%)/19 (47,5%)

HTN 36 (92,3%)
Smoking 9 (22,5%)
Antiarrhythmics 33 (84,6%)
Antihypertensives 33 (82,5%)
Statins 17 (43,6%)
LA size >40 mm 25 (62,5%)
Age over 60 21 (52,8%)
BMI >30 18 (55%)
Adherence to 12-month CPAP therapy  5,5+1,51
(ep/h)

Abbreviations: HTN — hypertension, BMI — body mass index,
LA — left atrium, AF — atrial fibrillation.
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Figure 1. Dynamics of AHI before, during and after the cancellation
of CPAP therapy.
Abbreviations: AHI — Apnea-Hypopnea Index.

of various classes. There was almost similar sex dis-
tribution (men, 52,5%). The mean age was 59,3%8,2
years, while persons over 60 years old prevailed
(52,8%) (at this age, the disease is detected in men
and women with the same frequency). In addition,
there was a relatively small number of smokers
(22,5%). The overwhelming majority of patients had
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Figure 2. Dynamics of the average and minimum blood oxygen

level (nadir) before and after CPAP therapy.
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Figure 3. Severity of OSA after treatment cancelation versus
baseline.

hypertension and received antihypertensive therapy
(92,3% and 82,5%, respectively). Also, 62,5% of
those included in the study had an enlarged left
atrium (>40 mm), which is a risk factor for AF
recurrence).

As Figure 1 shows, test CPAP therapy transferred
moderate and severe OSA to complete remission
(two-way Friedman test, p=0,001). In one case,
the number of apnea decreased by 50% from the
baseline, which is also a criterion for successful
CPAP therapy. Disease remission persisted during
all further visits. However, the cancellation of
CPAP therapy in all cases led to an immediate
relapse of OSA — the median AHI was 21 [13;
27] ep/h. Although the AHI decreased compared
to the baseline values (24 [20; 34]), no significant
difference was obtained.

Also, no significant improvement (Figure 2) was
noted in average and minimum value (nadir) of
oxygen at night after CPAP withdrawal.

We performed a paired analysis comparing the
initial severity of OSA before treatment and after
discontinuation of CPAP therapy (Figure 3). In the
group with initially moderate OSA, in 10 patients
(52,6%) after CPAP discontinuation, the severity
level decreased to mild, while in 8 (42,1%) patients
it did not change, and in one patient it became
severe. In the group with initially severe OSA,
the transition to a mild OSA did not occur in any
patient (severity either did not change (28,6%), or
moved to moderate severity category (71,4%).

Correlation analysis of OSA severity, levels
of saturation, height, weight, body mass index,
hypertension presence showed that there is a si-
gnificant dependence of disease severity, final
AHI and nadir oxygen desaturation on body weight
(before and after therapy) (r=0,396, 0,411 and
-0,488; r=0,358, 0,398 and -0,44, respectively,
p<0,05). It should be noted that we did not obtain
a significant correlation between compliance to
therapy and OSA recurrence after therapy discon-
tinuation.

Discussion

In modern guidelines, the appointment of CPAP
therapy are described in sufficient detail, however,
its duration, the possibility of complete cancellation
or replacement with another type of therapy are not
specified [3].

Discontinuation of CPAP therapy has been
studied in several studies where its duration ranged
from one night to 2 weeks. Some researchers report
a OSA recurrence after discontinuation of CPAP
therapy, but with a lesser degree of severity than
before starting treatment. For example, Kribbs, et al.
found that CPAP withdrawal for one night resulted in
AHI averaging 34 ep/h compared to 57 ep/h before
treatment [23]. Other authors have shown a return
to baseline AHI values on the first night of CPAP
therapy withdrawal. However, it was accompanied
by a smaller drop in blood oxygen levels during sleep
after the first night of withdrawal. Further, 1 week
after therapy cancellation, oxygen levels returned
to baseline severity [16]. A randomized study
comparing CPAP withdrawal for a longer period
(2 weeks with subsequent continuation of therapy)
showed a rapid OSA recurrence, characterized by
a return to baseline AHI within the first night
after discontinuation, but with a less pronounced
drop in the blood oxygen level in the first night of
cancellation [15]. Recent study noted that OSA
did not recur at all in 1/3 of patients after 4 nights
of CPAP withdrawal, but this regarded patients
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with initially less severe OSA and less body weight
[14]. This study ranks among those confirming the
absence of OSA recurrence during acute CPAP
withdrawal.

In our study, we did not receive such a pronounced
response after 12-month CPAP therapy. However,
the mean AHI decreased compared to the baseline,
this decrease was not significant. Also, no significant
improvement in blood gas levels has been shown.
Neither the average oxygen value per night nor
the nadir desaturation changed after CPAP therapy
immediately after its cancellation. In general, our
data did not differ from the data of most previous
studies, since without treatment, the apnea severity
and blood gas composition invariably returned to
baseline after a fairly short period of time (from 1-2
days to 2 weeks).

What factors could theoretically reduce OSA
recurrence after discontinuation of treatment?
There are studies showing that the decrease in OSA
severity may simply reflect the known variability
between different nights, which, in turn, determines
recurrence in the lower ranges of disease severity
[24-26]. However, this variability becomes less likely
or completely absent in severe OSA. Nevertheless,
with a very severe initial OSA, long-term CPAP
therapy can contribute to regression to the mean
AHI values. This fact was reflected in our study,
when the majority of patients with severe OSA
(71,4%) moved to the group of moderate severity.

It could be expected that in patients with
increasing age and obesity, remission of OSA after
discontinuation of CPAP therapy would be unlikely.
This fact is confirmed by our data (in 55% of
patients, body mass index and mean age were >30
kg/m”and 59,3%8,2 years, respectively).

In addition, sleep apnea severity can be
influenced by such factors as upper airway edema
under the influence of chronic barotrauma — pe-
riodic snoring during apnea [27], nocturnal rostral
fluid shift [28], impaired respiratory sensory af-
ferent reflexes [29] and hyoid muscle weakness
[30]. A reproducible effect of CPAP therapy on
apnea severity can be expected if it results in a
reduction in the effects of these factors. In some
studies, after long-term CPAP therapy, its effect was
assessed using magnetic resonance imaging [31].
The anatomical remodeling effect of non-invasive
ventilation during sleep on upper respiratory tract
structures has been demonstrated. It has also been
shown in a number of studies that CPAP therapy can
reduce the effect of respiratory center during apnea
and reduce respiratory responses that are responsible
for upper airway respiratory instability [32, 33].

The last factor affecting the possibility of remis-
sion after the CPAP withdrawal is the duration and

regularity of its use. In our study, 12-month use of
CPAP therapy did not show a significant effect on
remission after discontinuation of treatment.

There are certain limitations in our study. First,
we did not conduct a polysomnography with
a record of sleep patterns. It is known that the
cancellation of CPAP therapy negatively affects the
sleep architecture, leads to an increase in stages of
wakefulness and superficial slow-wave sleep and
to a decrease in time of paradoxical sleep (REM
sleep). Sleep instability with frequent awakenings
and EEG activation reactions usually aggravates
OSA course [34]. Second, we did not assess daytime
functions (primarily daytime sleepiness) after CPAP
therapy was discontinued. The data on the effects
of CPAP withdrawal on objective and subjective
daytime sleepiness are contradictory. In studies [12],
it was shown that when CPAP therapy was canceled,
sleepiness immediately returned to its pre-treatment
levels. This was the same for both severe and
moderate OSA. In contrast, Sforza et al. [35] found
that subjective sleepiness did not return to baseline
levels. Although it is possible that the differences can
be explained by the influence of weight loss on final
result.

There is also evidence that CPAP withdrawal
has shown a relationship between OSA recurrence
and impaired endothelial function, an increase in
urine concentration of catecholamines, an increase
in blood pressure and heart rate, i.e. resumption
of increased sympathetic activity characteristic of
untreated OSA [15, 36].

The issue of replacing or completely discontinuing
CPAP therapy with a decrease in the severity of
OSA after treatment is extremely poorly covered
in the literature. On the one hand, our patients
require constant supervision of breathing-related
sleep disorders, because OSA is combined with a
paroxysmal AF, which required surgical intervention.
Modern studies indicate a high incidence of
obstructive breathing disorders during sleep in
patients with various AF types [37, 38]. Current
guidelines and consensus papers consider OSA as a
risk factor for development and/or recurrence of AF
and suggest continuous long-term CPAP in order
to reduce the postoperative risk of AF [39, 40]. In
clinical guidelines for other types of OSA treatment
[41], it is possible to replace CPAP therapy with
intraoral devices in cases of moderate and severe
OSA if it is impossible to continue CPAP treatment
for various reasons.

Thus, there is no convincing evidence on
complete cure for respiratory disorders when
OSA treatment is interrupted. OSA recurs to one
degree or another in the near future after CPAP
therapy is discontinued. Therefore, continuation
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of CPAP therapy currently remains the only way to
achieve complete and controlled OSA remission.
Replacing CPAP therapy with another method of
treating OSA is theoretically possible, but requires
additional research to prove the effectiveness of such
a replacement.

Conclusion
In our study, when the 12-month CPAP therapy
was canceled, no complete cure for sleep-related
breathing disorders was recorded in any case.
OSA recurrence was recorded immediately after
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