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Abstract

Introduction: With obstructive sleep apnea (OSA) present in over 50% of those who are morbidly obese and the
well-documented effects of OSA on health and functioning, proper management of this condition is an important
consideration among treatment providers. Weight loss is a common goal for patients, though bariatric surgery carries
significant risk for those with OSA. As a means of achieving weight loss, lifestyle interventions have been shown to
significantly reduce OSA severity with minimal side effects. However, whether these controlled studies can be effectively
applied to clinical practice for treating OSA is unknown. We describe how an intensive lifestyle intervention was
successfully employed for the treatment of severe OSA in clinical practice.

Case presentation: The patient, a 27 year old morbidly obese Caucasian woman (body mass index [BMI] = 56.2 kg/n,
neck circumference = 42 cm), presented with severe OSA (apnea-hypopnea index = 42) to our obesity clinic after refusing
bariatric surgery. She was treated with a very-low-calorie diet for 6 months followed by a low-calorie diet for another 10
months combined with a progressive moderate-intensity exercise program and close medical supervision by a
multidisciplinary management team. With treatment, she was able to reduce her weight by 38% (current BMI = 34.6
kg/m?), decrease her neck circumference by 17% (currently 35 cm), and discontinue OSA treatment with continuous
positive airway pressure.

Conclusion: This case demonstrates that the use of dietary modification combined with physical activity may be a safe
and effective option for improving OSA in obese patients. In particular, physical activity may be beneficial for the
management of OSA for reasons beyond facilitating weight loss.
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1 Introduction

Obstructive sleep apnea (OSA) is a prevalent sleep disorder, as approximately 15%-25% of adults have at least
mild-severity OSA and 5%-10% have at least moderate-severity OSA 2. Although approximately 25% of those with
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OSA have excessive sleepiness M, commonly assessed clinically the Epworth Sleepiness Scale ©!, the majority of afflicted
patients do not exhibit daytime dysfunction [*. Nevertheless, the health implications of OSA are potentially severe.
Obstructive sleep apnea is increasingly recognized as an independent risk factor for cardiac, neurologic, and perioperative
morbidities and, if left untreated, may lead to cognitive impairment, depression, cardiovascular disease, type 2 diabetes,
and/or early mortality . Unfortunately, OSA remains undiagnosed in a substantial portion of the population. It is
imperative for all treatment providers to remain vigilant in identifying patients with signs and symptoms of OSA ™,
Obesity is the most important risk factor for OSA and in 58% of adults with moderate to severe OSA excess weight is the
primary attribute ©°!. Moreover, the prevalence of OSA can be as high as 78% in morbidly obese patients who present for
bariatric surgery I\, Increased central obesity and fat deposition in the upper airway are believed to increase the likelihood
of airway collapse in these patients [,

For morbidly obese patients with OSA, continuous positive airway pressure (CPAP) remains the gold standard treatment.
Weight loss is also a primary goal, and bariatric surgery has been shown to be an effective means of achieving weight loss
in this population . However, these procedures are accompanied by significant health risk (e.g., surgical complications,
adverse reaction to anesthesia) "%, and up to one-third of patients opt to forgo this form of treatment ™. In contrast,
lifestyle interventions, which combine very-low calorie diets (VLCD) with increased physical activity, promote a
behavioral method of weight loss. Lifestyle interventions have been shown to be safe and effective for patients with
OSA 12131 with beneficial outcomes maintained up to 1-year follow-up ™***]. For instance, in a study of obese patients
with mild to moderate OSA, treatment with a VLCD combined with aerobic and resistance exercise resulted in
improvements in daytime sleepiness and quality of life as well as cardiometabolic outcomes ™. However, it is unknown
whether the interventions utilized in these rigorously controlled experimental studies can be applied to clinical practice for
the treatment of OSA. The purpose of this report was to document the results of intensive lifestyle intervention on the OSA
severity and health of a morbidly obese patient.

2 Case presentation

We report the case of a 27-year old obese Caucasian woman with severe OSA. She presented with disruptive snoring,
sleep maintenance difficulty, restlessness, unrefreshing sleep and depressive symptoms, for which she was prescribed
venlafaxine 25mg/day. She did not present with other comorbid conditions. Upon a physical exam, her weight was 153 kg,
her height was 165 cm (body mass index [BMI] = 56.2 kg/m?), her neck circumference was 42 c¢m, and her waist
circumference was 141 cm. She reported no physical activity in the past 6 months, was a non-smoker, and reported
refraining from alcohol and illicit drugs. She had a normal blood pressure (128/78 mm Hg), normal menstrual cycles, and
her cardiac and pulmonary exams were normal. She did not present with retrognathia, micrognathia, nasal or palate
deformities or enlarged tonsils. An overnight polysomnographic (PSG) study was performed and confirmed her severe
OSA. From the avernight PSG, the patient had an apnea-hypopnea index (AHI) of 42 (an AHI = 30 is indicative of severe
OSA), with an oxygen saturation below 90% for 5.1% of the time she slept. However, her Epworth Sleepiness Scale score
was normal, and other laboratory assessments (e.g., complete blood count, liver enzymes, lipid profile, and fasting
glucose) were normal. She was then prescribed an autotitrating continuous positive airway pressure (CPAP) device, with
nightly pressure to eliminate 95% of apneas averaging 15 cm H20, and bariatric surgery was recommended. After the
initial evaluation, the patient decided to decline the bariatric surgery.

Following surgery refusal, the patient was referred to our obesity clinic and was managed by a multidisciplinary team
comprising a physician, nutritionist, exercise specialists and nurses. Because of her morbid obesity, severe OSA and
family history of cardiac disorders, we decided to put this patient on a VLCD as previously used safely and efficiently for
the treatment of OSA 2% and in the long-term (i.e., > 12-month) treatment of severe obesity ™). Furthermore, a review
of randomized controlled trials has reported that VLCD with active follow-up treatment seems to be one of the better
treatment modalities related to long-term weight-maintenance success %, Briefly, a VLCD provides 400-800 kcal/day of
high-quality protein (1.2 to 1.5 g/kg of ideal body weight) and carbohydrate (approximately 50g/day) fortified with the
2 ISSN 2324-7940 E-ISSN 2324-7959
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recommended daily allowance of vitamins, minerals and trace elements. The purpose of the VLCD is to achieve large
weight loss while providing adequate nutrition and preserving vital lean body mass. The patient was advised to continue
CPAP treatment each night, and under the supervision of an exercise specialist an exercise program was prescribed that
gradually progressed to around 4 km of daily walking. Frequent follow-up examinations (i.e., every 1-2 weeks) were
provided by members of the management team. During that period, the patient also received specific counseling on dietary
and physical activity interventions as described by Plourde and Prud*homme ™. The reader is referred to this Continuous
Medical Education article for recommendations on the counseling of obese patients. After 6 months of this treatment, the
patient achieved a 25% weight loss (153 kg to 115 kg). The patient reported excellent compliance to nightly CPAP use,
and this was verified upon nightly usage data derived from the device (averaging 8.6 h/night of use). In addition, excellent
compliance to the exercise regimen was achieved. As a result of treatment, the patient experienced a 27% reduction in her
nightly CPAP pressure (15 cm H,O to 11 cm H,0), 5% decrease in her neck circumference (42 cm to 40 cm) and 3.5%
reduction in waist circumference (141 cm to 136 cm). Moreover, because the patient reported significant improvement in
her mental health status, we decided to discontinue her venlafaxine use. The patient was then put on a low-calorie diet
(LCD), consisting of 800-1000 kcal/day (45%-50% protein, 25%-35% carbohydrates, 15%-20% fat) fortified with the
recommended daily allowance of vitamins, minerals, and trace elements. The patient was advised to continue CPAP use
during the LCD, continued to be followed on regular basis (i.e., every 1-2 weeks) by the management team and received
dietary and physical activity counseling. Counseling on long-term maintenance of weight loss and prevention of weight
regain was also initiated in preparation for the maintenance phase after her weight loss ™. In addition, under the
supervision of our exercise specialist, the patient decided to add 30 min of stationary biking and increase walking to
approximately 5 km/day, equating to an approximately 50% increase in physical activity from the prior 6 months. After 10
months of a LCD combined with regular physical activity, the patient reported complete resolution of OSA symptoms
including sleep maintenance difficulty, restlessness, unrefreshing sleep and depressive symptoms, and achieved a weight
loss of 59 kg (38% from baseline; 153 kg to 94 kg [BMI from 56.2 kg/m? to 34.6 kg/m?]) with a 17% reduction in neck
circumference (42 cm to 35 cm) and 7% reduction in waist circumference (141 cm to 131.5 cm). Because the patient was
completely asymptomatic of OSA confirmed by the medical assessment (i.e., her initial symptoms of disruptive snoring
and sleep complaints were no longer present), she discontinued CPAP use. Although a second PSG study may have helped
to objectively quantify her reduction in OSA severity, the patient refused to be reassessed due to the inconvenience of the
first overnight PSG experience. Although no longer being treated for OSA, the patient continues to lose weight and
maintains a high motivation for additional weight loss. The objective of this patient and clinical team is to continue
treatment in order to reduce her weight below the BMI “obesity’ classification (i.e., < 30.0 kg/m?), which would entail
approximately 13 kg of additional weight loss.

3 Discussion

This case report demonstrates the potential utility of intensive lifestyle intervention, provided by a multidisciplinary team,
for the treatment of OSA in morbidly obese adults, and suggests that the procedures utilized in experimental trials may
have similar effectiveness in clinical practice for treating OSA. This is especially important due to the higher health risks
of bariatric surgery for patients with OSA (e.g., severe oxygen desaturation, cardiac arrhythmias, and postoperative
infections) (2. As with our patient, in a recent study of 159 patients with a mean BMI of 47.2 kg/m? 32% preferred
lifestyle treatment to bariatric surgery due to the fear of general anesthesia and surgery %22, Although bariatric surgery
leads to a greater weight loss at 1 year, intensive lifestyle interventions similar to that employed here lead to clinically
significant weight loss and similar improvements in risk factors and resolution of comorbidities in patients with morbid
obesity 1. Randomized controlled trials strongly suggest that weight reduction from a healthy diet and increased physical
activity may correct or at least improve symptoms in patients with mild OSA and in OSA patients with diabetes 24,
Moreover, it has recently been demonstrated that the initial improvements in OSA after treatment with a VLCD ™! can be
maintained after one year in obese men with moderate to severe OSA, with adults who lose the most weight or have the
most severe OSA at baseline benefitting the most from the VLCD ™. Therefore, evidence suggests that weight loss via
lifestyle intervention can be an acceptable alternative to bariatric surgery in obese patients with OSA.
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As a means of achieving weight loss, increasing physical activity has been commonly recommended for the management
of OSA. However, there is emerging evidence that physical activity may reduce OSA severity independent of its modest
effects upon weight loss 2%, Epidemiologic research has demonstrated that adults who are physically active have a
reduced risk of OSA compared to adults who are less active 1. Moreover, experimental studies have found the AHI to be
reduced up to 50% following exercise training despite minimal or no weight loss 2%, Exercise may reduce OSA by
strengthening and increasing the fatigue resistance of upper airway dilator muscles and/or attenuating respiratory
instability due to sleep fragmentation; however, these hypotheses need to be examined empirically.

The benefits of exercise for adults with OSA also may extend to daytime function. Following the lifestyle intervention, our
patient was able to discontinue antidepressant medication use. Previous research has shown that exercise training results in
decreased fatigue, sleepiness, and depressive symptoms, along with improvements in vigor and selected aspects of quality
of life 273 jn adults with OSA. Moreover, CPAP use supplemented with 2 months of exercise training results in greater
reductions in sleepiness and improvements in aspects of quality of life and mood state compared to CPAP alone B,
Therefore, in addition to reducing OSA symptoms, evidence suggests that regular physical activity can have a positive
impact on daytime function and quality of life in obese patients.

In conclusion, this case report demonstrates that the use of a VLCD followed by a LCD combined with regular physical
activity and counseling delivered by a multidisciplinary team is safe and effective at improving OSA symptoms in
morbidly obese patients. In particular, incorporating physical activity into treatment may be especially beneficial for the
management of OSA. Greater consideration should be made toward integrating intensive lifestyle interventions into
clinical practice for the treatment of OSA.
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