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ABSTRACT

A young male doctor presented with complaints of excessive daytime sleepiness and loud snoring, which had even led to a near-fatal driving
accident. A level | polysomnography was done, which showed severe obstructive sleep apnea (OSA) hypopnea syndrome, and the patient was
advised continuous positive airway pressure (CPAP) therapy. On follow-up, the patient’s compliance with his positive airway pressure (PAP)
therapy was nearly 12 hours per day, including during the daytime in the awake state. A detailed evaluation of the patient helped in gaining

insight into the etiology of the same.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a disorder characterized by apnea,
desaturation, and disturbed sleep, due to repeated episodes
of upper airway collapse causing. Continuous positive airway
pressure (CPAP) therapy provides pressure that splints the airway
open and prevents its collapse. Compliance with CPAP has been
shown to significantly improve the symptoms of OSA. Co-relation
of cardiovascular comorbidities like hypertension and heart failure
(HF) with OSA has been proven beyond doubt in the literature.
Symptoms of HF may mimic those of OSA - disturbed sleep due
to orthopnea and paroxysmal nocturnal dyspnea, nocturia and
daytime tiredness. Continuous positive airway pressure has been
used as an effective therapy in acute settings of HF. Even in the long
term, patients with HF may benefit from CPAP due to a reduction
in RV preload and an increasing in RV afterload, thus reducing
pulmonary edema and improving the symptoms of HF.

Case DESCRIPTION

A 35-year-old general physician presented with the complaints
of fatigue, insomnia at night with daytime sleepiness and loud
snoring. The patient said that he was only able to sleep for
around three hours at night and required frequent intermittent
naps throughout the day, even during active work. The family
of the patient complained of loud snoring, which was persistent
and even heard in the next room. All these complaints has been
present for the last nine months. The patient also had a history
of a near-fatal accident while driving a motor vehicle on the road
due to falling asleep while driving. He had gained 20 kg of weight
during the COVID-19 lockdown. He was a newly diagnosed case
of hypertension, for which he was on three antihypertensive
drugs and diabetes, with a HbA1c of 13%, and his sugars remained
uncontrolled despite three oral hypoglycemic agents. He had an
echocardiogram done, reported being normal from a peripheral
center.On evaluation, the patient was obese with a body mass index
of more than 30, and his STOP BANG score was 6 out of 8 (high risk
of OSA). His Epworth sleepiness score (ESS) was 19 out of 24 (ESS
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of 16 or greater is associated with severe daytime sleepiness). On
oral examination, even with a complete mouth opening, even his
soft palate was not visible (Mallampati class IV).

He was subjected to a level | polysomnography (Fig. 1), which
revealed an apnea hypopnea index (AHI) of 66. On the titration
study, at 12 cm H,O CPAP pressure, all his obstructive apneas were
corrected, and AHI was reduced to 3.5 in REM sleep. He started on
CPAP therapy with a nasal mask. On regular follow-up, the patient
was compliant with his CPAP therapy, and his symptoms improved
significantly. He felt less fatigued and more energetic during the
daytime. His hypertension and diabetes control also improved.

However, the review of his compliance data documentation
showed usage of 12 hours or more (Fig. 2). On enquiry, he revealed
that he used it during the daytime also. This was not for daytime
naps, but in the awake state during his work schedule, apart from
nocturnal usage during sleep. The patient said that his daytime
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Fig. 1: Hypnogram showing severe OSA corrected by CPAP

EPAP, expiratory PAP; IPAP, inspiratory positive airway pressure; REM, rapid-eye
of oxygen

movements; Resp, respiratory; SEM, slow-eye movements; SpO,, saturation
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Fig. 2: Compliance data of >10 hours per day of CPAP

fatigue, alertness and exertional dyspnea are controlled if he
intermittently uses CPAP during office hours also.

An echocardiogram was repeated in our hospital, which
revealed all four cardiac chambers were dilated, left ventricular
ejection fraction was 55% and there was grade Il diastolic
dysfunction. His NT Pro BNP was 3000 pg/mL. This was suggestive
of HF with preserved ejection fraction. A cardiologist’s opinion was
taken, and he was started on diuretic therapy. After one month of
therapy, the patient was reviewed again. His CPAP use during the
daytime had reduced, and he felt better even off the CPAP during
working hours. He continued to use overnight CPAP and was on
medical management for his HF.

Discussion

Obstructive sleep apneais acommon yet underdiagnosed disorder,
where in patient’s present with complaints of inadequate/poor
quality sleep, snoring and excessive daytime sleepiness. This can
be a fatal condition wherein, because of inadequate night sleep,
patients tend to fall asleep during the day, which can lead to road
traffic accidents and poor work performance.!

2 |

Continuous positive airway pressure therapy is the mainstay
of treatment for moderate to severe OSA. Positive airway pressure
(PAP) devices keep the upper airway patent by increasing the upper
airway pressure above the ‘critical’ pressure by functioning as a
pneumatic splint. Positive airway pressure therapy is indicated for
all symptomatic patients, and in all cases if the AHI is between 5
and 15, PAPis indicated in the presence of symptom:s, (i.e., excessive
daytime sleepiness, impaired cognition, morning headaches)
or in the presence of comorbidities like diabetes, hypertension,
previous cerebrovascular accidents or coronary artery disease. The
effectiveness of CPAP in treating OSA depends on the compliance
with the therapy.?

Obstructive sleep apnea worsens of cardiovascular morbidity
and mortality, which is proven beyond doubt. Heart failure is a
common comorbidity associated with OSA.3* Obstructive sleep apnea
and HF may function in symbiosis to exacerbate one another, with
the sodium and fluid retention of HF leading to upper airway edema
and OSA, and OSA causing sympathetic stimulation and leading to
progression of HF.> Daytime symptom:s like unrefreshed sleep, easy
fatigability, and sometimes excessive daytime time sleepiness may
be seen in patients with HF, even in the absence of OSA.°
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Continuous positive airway pressure use in HF has been shown
toimprove symptoms and reduce hospital visits.” The 2022 American
Heart Association guidelines recommend that, in patients with HF
and OSA, CPAP may help to improve sleep quality and decrease
daytime sleepiness.? Positive airway pressure therapy reduces the
systemic venous return and RV preload by increasing intrathoracic
pressure.”'? [t also causes recruitment of the alveoli and prevents the
alveoli from collapsing at the end of expiration, leading to improved
gas exchange and oxygenation, thus reducing the hydrostatic forces
that cause pulmonary edema, and maintaining airway patency.’
Continuous positive airway pressure has been recommended
and used for acute HF in hospital settings. However, there are no
guidelines or studies suggesting its use for home management.

Continuous positive airway pressure therapy is an effective
treatment for both HF and OSA. Since these two conditions can
co-exist, CPAP can act as a single effective treatment modality and
improve patient symptoms and quality of life. Various studies have
shown significant improvement in symptoms of HF and have also
shown mortality benefits in patients with HF and OSA, with the
use of CPAP.'"12

As per the Medicare guidelines, CPAP compliance is defined
as CPAP use for at least four hours a night for 70% of nights in a
month."* Compliant patients have significant improvement in
their symptoms, better focus at work and improvement in quality
of sleep at night.

There are no studies or no data stating overuse of CPAP and
its benefits in OSA. In our case, the patient had an element of HF
which remained undiagnosed earlier. When the patient started
using CPAP, the reduction in preload and the improvement in after
load lead to reduction of free fluid in the lungs and improvement
in his symptoms. This made the patient continue to use CPAP even
during the daytime to reduce his symptoms.

CONCLUSION

Continuous positive airway pressure is an effective treatment
modality for both OSA and HF. Patients with HF are at a higher
risk of developing OSA, and vice versa. Use of CPAP may mask the
symptoms due to heart failure in patients with OSA. Bidirectional
screening is essential for proper symptom control and effective
therapy for both these conditions.
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