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Abstract

Objective—In this case report we present our clinical observations of two patients with bipolar 

disorder with comorbid obstructive sleep apnea (OSA) who were treated with continuous positive 

airway pressure (CPAP) for their sleep apnea.

Background—Bipolar disorder is a psychiatric disorder characterized by the presence of one or 

more episodes of mania and frequent episodes of depression. This disorder affects approximately 

0.8% of the adult population, with estimates from community samples ranging between 0.4% and 

1.6%. OSA syndrome is a severe sleep disorder with a prevalence of 2–4% in the general 

population, the risk of which is increased by obesity. The prevalence of OSA is expected to be 

high in bipolar disorder due to high comorbid obesity. It is expected that improvement in OSA in 

patients with bipolar disorder with CPAP will improve mood and other symptoms of bipolar 

disorder. However, there is a relative lack of data examining this aspect.

Results—In both cases of bipolar disorder, CPAP was started after a polysomnographic 

diagnosis of OSA and CPAP titration study indicating that most of the apneas/hypopneas were 

eliminated with a significant improvement in oxygen saturation. To our surprise, we noted that in 

both of these cases initiation of CPAP resulted in manic symptoms.

Conclusions—Clinicians need to monitor patients with bipolar disorder closely for worsening 

of manic symptoms when they are started on CPAP for underlying OSA.
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Bipolar disorder is characterized by the presence of one or more episodes of mania, and 90% 

of patients with bipolar disorder have episodes of depression as well (1). This disorder 

affects approximately 0.8% of the adult population, with estimates from community samples 

ranging between 0.4% and 1.6% (2). It is estimated that as many as 60% of people 
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diagnosed with bipolar I disorder experience chronic interpersonal or occupational 

difficulties and subclinical symptoms between acute episodes (3–5).

Patients with untreated bipolar disorder may have more than ten total episodes of mania and 

depression during their lifetime, with the duration of episodes and inter-episode periods 

stabilizing after the fourth or fifth episode (6, 7). There is growing evidence that 

environmental and lifestyle features can have an impact on the severity and course of the 

illness (8–10). Stressful life events, changes in the sleep–wake schedule, non-compliance 

with treatment, and current alcohol or substance abuse may affect the course of illness and 

lengthen the time to recovery (6, 11–15).

Sleep disturbances and sleep disorders are known to increase the risk of mood disorders 

such as depression, seasonal affective disorder, and bipolar disorder (16, 17). However, here 

we report two cases that developed mania after correcting their underlying sleep disorder 

[obstructive sleep apnea (OSA)] with continuous positive airway pressure (CPAP).

Case 1

Mr. H is a 51-year-old married Caucasian man diagnosed with bipolar I disorder and 

comorbid generalized anxiety disorder, ulcerative colitis, hypertension, and borderline 

diabetes. He has been followed on a monthly basis in our clinic since January 2006. His first 

mood episode occurred at the age of 16. Over the past six years, he has typically 

experienced major depressive episodes in the winter months (November to January) and 

manic episodes in the summer months (May to July) without any non-seasonal recurrence. 

His last manic episode was in June 2008, characterized by hypersexuality, racing thoughts, 

reckless driving, and decreased sleep. In January 2009, he developed a depressive episode 

with symptoms of depressed mood, anhedonia, decreased concentration, isolation, frequent 

fatigue, worsening anxiety, and difficulty in maintaining sleep. His symptoms remitted in 

January 2009 and he was stabilized until March 2010 with lithium (900 mg) and gabapentin 

(600 mg).

However, in spite of having stable mood, he continued to complain of fatigue and sleepiness 

during the day, and his wife also reported increased snoring at the same time. Therefore, he 

was referred for polysomnography (PSG) to evaluate for OSA. PSG revealed 257 

obstructive apneas and 19 obstructive hypopneas. The apnea/hypopnea index was 94.6/hour, 

and his lowest oxygen saturation (SpO2) was 85% during sleep. His SpO2 was below 90% 

for 18.4% of the recording. CPAP titration was performed and revealed that at a pressure of 

7 cm H2O most of the apneas/hypopneas were eliminated, and the minimal SpO2 during 

sleep was 93%; therefore, he was started on CPAP at 7 cm H2O.

Soon after starting the CPAP treatment in February 2011, his sleep improved and he felt 

more rested; however, his anxiety started worsening. After three weeks of the CPAP 

treatment, he progressively started experiencing euphoria with increased energy, physical 

aggression, motor hyperactivity, racing thoughts, decreased sleep, and pressured speech. In 

addition, he started driving recklessly. He had no concurrent symptoms of depression. 

Precipitating factors such as psychosocial stressors, recent travel, medication changes, and 

recent substance or over-the-counter medication use were ruled out clinically. He scored 14 
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on the Altman Self-rating Mania Scale (a cut-off score ≥ 6 indicates a high probability of 

mania) and 21 on the Young Mania Rating Scale (a cut-off score of 12 indicates mania) at 

Week 4 of CPAP. Several tests were conducted to rule out underlying medical causes: (i) his 

lithium level was 0.6 mEq/L; (ii) measurement of thyroid hormone levels showed no 

changes; and (iii) no anomalies in blood count, or liver or kidney function were found. 

Compliance with CPAP was 80%. Due to manic symptoms, lithium was increased to 1,200 

mg, resulting in lithium plasma levels of 1.0 mEq/L; gabapentin was increased from 600 to 

900 mg; and risperidone was started and titrated up to 3 mg. After two weeks of increased 

medication, his mood stabilized.

Case 2

Mr. R is a 60-year-old married Caucasian man with bipolar I disorder, hypercholesterolemia, 

benign prostatic hyperplasia, and status-post colon resection secondary to colon cancer. He 

has been followed on a monthly basis in our clinic since December 2006. He has a history of 

multiple inpatient psychiatric hospitalizations and has also received two courses of 

electroconvulsive treatment in the past during depressive episodes. His first mood episode 

occurred in his 20s. For the past three to four years, his episodes have had a seasonal pattern: 

a depressive episode during the fall and winter months and a hypomanic/manic episode 

during the summer months, without any non-seasonal recurrence. His last manic episode 

was in June 2010, characterized by decreased sleep, hyper-activity, racing thoughts, 

pressured speech, and grandiose delusion. His last depressive episode was in September 

2010. He continued complaining about significant anxiety during depressive as well as 

manic episodes. He was taking divalproate (1,500 mg), quetiapine (400 mg), and 

lamotrigine (200 mg).

Mr. R’s wife complained of his severe snoring and restless sleep and subsequently he was 

referred to our sleep center with a concern of OSA. He underwent an overnight PSG in 

September 2011 which revealed 0 obstructive apnea and 275 obstructive hypopneas with 29 

central apneas. The apnea/hypopnea index was 64.7/hour and his lowest SpO2 was 88% 

during sleep. His SpO2 was below 90% for 16.2% of the recording. CPAP titration was 

carried out and revealed that at a pressure of 11 cm H2O most of the apneas/hypopneas were 

eliminated, and the minimal SpO2 during sleep improved to 92%. He was started on CPAP 

at 11 cm H2O.

Soon after starting the CPAP treatment in November, his sleep improved and he felt more 

rested, but his anxiety started worsening. Mr. R was continued on divalproate 1,500 mg, 

quetiapine 400 mg, and lamotrigine 200 mg. After about two to three weeks of the CPAP 

treatment, he presented to the clinic with pressured speech, euphoric mood, psychomotor 

agitation, and grandiose delusions. He scored 20 on the Altman Self-Rating Mania Scale at 

Week 4 of CPAP. Psychosocial stressors and recent substance use were ruled out clinically. 

Blood tests were repeated to rule out other medical causes. His blood valproate level was 

96.8 μg/mL, and no anomalies in blood count, or liver or kidney function were found. 

Compliance with CPAP was 75%, with an average use of six to seven hours per night. 

Initially, quetiapine was increased to 800 mg, without any improvement in manic symptoms. 

As a result, quetiapine was switched to olanzapine, which was gradually increased to 25 mg/
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day. However, with olanzapine 25 mg/day, he developed physical restlessness and agitation 

indicating akathisia. As a result, olanzapine was discontinued and lithium was added to 

divalproate and lamotrigene. The dose of lithium was gradually titrated to 600 mg/day. His 

lithium level was 0.6 mg mEq/L after five days of lithium. After two weeks of receiving 

lithium and valproate (with lamotrigine), his mood stabilized and CPAP was continued.

Discussion

It is well documented that CPAP use in OSA leads to improvement in sleep quality, daytime 

sleepiness, daily performance, psychosocial adjustment, and psychological symptoms, 

including improvement in mood (18). However, in these two cases of male patients with 

bipolar disorder, an improvement in OSA triggered mania. These two cases are not isolated 

cases of mania associated with CPAP treatment. Three cases of CPAP-induced mania have 

been previously reported (19–21). In two of these cases, in male patients, there was no prior 

history of bipolar disorder and they were not being treated with mood stabilizers (19, 20). 

The third reported case involved a 43-year-old woman with bipolar disorder, who switched 

from depression to mania after starting on CPAP for OSA (21). However, again, in this case 

she was not taking mood stabilizers, and her menstrual history was not reported. At the time 

of initiation of CPAP, she was taking quetiapine, fluvoxamine, and alprazolam for a 

depressive episode. Our cases are unique, in that both of the patients were taking mood 

stabilizers and their symptoms resulting from bipolar disorder were well controlled prior to 

being started on CPAP. Despite the bipolar disorder symptoms being well controlled with 

mood stabilizers, both patients developed manic episodes with CPAP.

It is possible that various mechanisms may be involved in the precipitation of a manic 

episode with CPAP correction of underlying OSA in bipolar disorder. Administration of 

oxygen under pressure has been found to precipitate a manic-like syndrome in professional 

divers (22). Thus, it is possible that the improvement in SpO2 with CPAP may have resulted 

in manic episode in these two cases. Some evidence suggests OSA in men is associated with 

dysfunction of the pituitary–gonadal axis. The relationship between luteinizing hormone–

testosterone profiles and the severity of OSA suggests that sleep fragmentation and, to a 

lesser extent, hypoxia, in addition to the degree of obesity and aging, may be responsible for 

the central suppression of testosterone in these patients (23). Correction of OSA with CPAP 

therapy may revert low serum testosterone levels to normal levels (24). Of interest, both of 

the cases that we report and also the previously published reports of CPAP-induced mania 

were in male patients, except for one case in a female patient. Changes in the testosterone 

level may have contributed to manic episode in these male cases. The episode of mania 

induced by CPAP in both the cases occurred in the non-summer months, unlike their typical 

manic episodes. Dysfunction in the circadian clock has been hypothesized as having a causal 

role in the mood disorders. Antidepressants and mood stabilizers are known to influence the 

circadian clock (25). Additionally, OSA can cause dysfunction in one of the clock genes 

(hPer1) which regulates mammalian circadian rhythms, and CPAP treatment seems to 

improve such clock gene dysfunction (26). Thus, it is possible that CPAP use may have 

influenced the previously set balance of clock gene expression, resulting in a manic episode 

during the non-summer months in these two cases.
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OSA affects 2–4% of the general population, and obesity increases the risk of this condition. 

Considering that the prevalence of obesity in bipolar disorder is double that in the general 

population, it is not surprising that patients with bipolar disorder have an increased rate of 

OSA (27, 28). Thus, it is likely that relatively more patients with bipolar disorder (compared 

to the general population) will be treated with CPAP for their comorbid OSA. In the 

literature, many studies have shown an improvement in depressive symptoms with the use of 

CPAP in patients with OSA (29, 30). Somatic treatments for depression, such as 

antidepressants and electroconvulsive therapy, have been reported to cause a manic switch 

(31, 32) in bipolar disorder. Similarly, it is likely that CPAP may precipitate manic episode 

in patients with bipolar disorder. As indicated by these two cases, there is a possibility that, 

irrespective of their bipolar symptoms being stable, initiation of CPAP may precipitate a 

new manic episode. In addition to physicians being aware of such a possibility, appropriate 

education of patients in this aspect, as well as informing the patient to look out for any early 

warning signs of manic symptoms, such as a decreased need for sleep, hyperactivity, 

impulsivity, and worsening anxiety (33), may be useful for better control of such CPAP-

induced manic episodes.

Even though CPAP initiation in well-controlled bipolar disorder may precipitate a manic 

episode, better control of OSA is more beneficial for the overall health, including emotional 

health, of the patient. It is well known that sleep apnea increases the risk of motor vehicle 

accidents, hypertension, cardiovascular disorders, and cognitive disturbances (34). 

Therefore, although clinicians should be watchful when starting a patient with bipolar 

disorder on CPAP, they should clearly emphasize the importance of being compliant with 

CPAP for better control of underlying OSA.

Conclusions

The prevalence of OSA in bipolar disorder is expected to be high because of high comorbid 

obesity. These two cases suggest that clinicians need to monitor patients with bipolar 

disorder closely for a new manic episode or worsening of manic symptoms when they are 

started on CPAP for OSA. Future studies are needed to explore further these anecdotal 

findings and to understand the underlying mechanisms.
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