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Abstract
A relationship between Polycystic Ovarian Syndrome (PCOS)
and narcolepsy has not been well examined. Both disorders
share common comorbidities including obesity, Obstructive Sleep Apnea (OSA), and excessive daytime sleepiness
(EDS). However, it is not clear if these two disorders sporadically coexist or are commonly occurring and missed. Low or
deficient hypocretin level as well as other hormonal abnormalities might explain this association. Authors present one case
presentation supported by three other published cases and
literature review about this comorbidity.
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Introduction
Narcolepsy is a disorder that affects sleep-wake cycles, causing individuals to experience periods of excessive daytime sleepiness (EDS), and sleep attacks. Individuals presenting with a sudden loss of muscle tone
associated with strong emotions are diagnosed with
narcolepsy with cataplexy. Other symptoms include
sleep paralysis, hypnagogic and/or hypnopompic hallucinations, and disrupted nighttime sleep. Some individuals with narcolepsy have associated low or deficient
hypocretin, a brain peptide that helps maintain alertness and regulates rapid eye movement sleep cycles. In
the international classification of sleep disorders - third
edition [1], two types of narcolepsy exists: type 1 is di-

agnosed in the presence of cataplexy and either mean
sleep latency test (MSLT) characteristics (i.e., short
mean sleep latency < 8 minutes and two or more sleep
onset REM [SOREMs]; however one SOREM criteria can
be replaced by REM occurring in the first 15 minutes
of Polysomnography [PSG]) or Cerebrospinal Fluid (CSF)
hypocretin deficiency (levels below 110 pg/ml or < 1/3
of means of normal subjects). This is in contrast to type
2 which lacks cataplexy but has MSLT narcolepsy criteria
and either normal or undocumented hypocretin levels.
Other causes of hypersomnia should be ruled out
(i.e., medication or other substances as well as OSA or
sleep phase disorders). Low hypocretin is thought to
occur in high incidence in type 1 compared to type 2.
In one study [2] recruiting 26 narcoleptic patients with
cataplexy and 9 narcoleptic patients without cataplexy,
23 individuals (88.5%) with narcolepsy-cataplexy had
low CSF hypocretin levels, compared to only one in the
non-cataleptic group (11.11%) had a low hypocretin
level.
PCOS is one of the most common endocrinopathies
diagnosed by Rotterdam criteria requiring at least two
of these three features: 1) Oligo- or anovulation, 2)
Clinical and/or biochemical signs of hyperandrogenism,
and/or 3) Polycystic ovaries by ultrasound. EDS has
been commonly reported in up-to 80% of this population, irrespective of their Body Mass Index (BMI) [3].
PCOS may occur at a young age in girls who develop ear-
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ly pubarche and thelarche [4]. Researchers found a lower serum hypocretin in 36 women with PCOS compared
to the control group [5]. In narcoleptic individuals, CSF
hypocretin level lower than 110 pg/ml is included in the
diagnostic criteria for narcolepsy. However, there is no
simple equivalence between serum and CSF hypocretin
level and only the latter is reliable for diagnosis of narcolepsy type 1.
In a study conducted by Tasali, et al. non-diabetic
PCOS individuals were found to have poor sleep quality, daytime sleepiness, and increased risk for OSA, with
higher fasting insulin levels in those at risk for OSA,
independent of their obesity levels [6]. Additionally,
extremely obese women with PCOS had significantly
lower sleep efficiency, longer sleep-onset latency (SL),
and less REM-sleep in comparison to healthy non-obese
controls [6]. Although de Sousa found no differences in
apnea-hypopnea index and other respiratory parameters among obese and extremely obese adolescents
with PCOS versus controls with different body habitus,
the above mentioned sleep pattern changes were noticed [7].
Both narcolepsy and PCOS thus share common symptoms including sleep disturbance, obesity and EDS. The
purpose of this paper is to discuss published cases and
discuss possible etiological factors comorbid for the two
disorders.

Case Report and Literature Review
A 16-year-old hispanic female was diagnosed with
PCOS who met two of Rotterdam criteria: she developed her puberty at age 9 with irregular menses persisting until age of 16; thus, treated with daily l-norgest and
e-estradiol. Increased facial, hands and back hair were
noticeable secondary to elevated testosterone 92 ng/dl
(normal = 5-38 ng/dl), decreased 17-hydroxypregnenolone 29 (n = 44-235). In addition, her fasting insulin levels were elevated 34.7 IU/ml (normal = 2.6-24.9) as well
as HbA1C was 5.9; thus, was medicated by metformin
500 mg twice daily.
Associated hypothyroidism was detected necessitating levothyroxine 25 mg daily (Thyroid Stimulating
Hormone [TSH] was 1.97 (normal = 0.45-4.5). Other
medical conditions included low blood pressure and
stomach problems treated with omeprazole 40 mg prior
to each meal. Her BMI = 32.6 kg/m2 and she had depressive symptoms. Her other routine blood work (including
antistreptolysin O) and abdominal ultrasound over the
ovaries which were normal.
Although she slept nine hours on daily basis, her initial complaint of EDS (Epworth Sleepiness Scale [ESS] =
17) was noticed at age 13 followed by sleep paralysis
episodes about two years after. Eye lid dropping was
noticed when she cried, developing three month after
sleep paralysis onset. She slept at 10 pm with SL of 30
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minutes but would wake up 2-3 times. She woke up with
difficulty at 7 am. Eight months prior to be seen, she
started having six episodes of sleep paralysis which were
frightening to her. She described her cataleptic attacks,
which started three months after the sleep paralysis, as
episodes of losing her muscle tone and eye drooping
when she cries. She also reported sleep attacks that occurred during the day at school. Her PSG did not show
respiratory events, but her sleep latency was 3 minutes
and REM latency of 57 minutes. Additionally, her 5 nap
MSLT showed sleep latency of 4.5 minutes and two
SOREM. Her HLA DQB1*0602 and HLA DR15 were negative. Sleep log and actigraphy were never performed;
however, according to the patient, her sleep pattern
was consistent according to her report. After completing the diagnostic PSG/MSLT study, Armodafinil 50 mg
twice daily was prescribed which improved her symptoms but caused severe headache. This medication was
discontinued and long-acting mixed amphetamine salts
on a dose of 10 mg daily was initiated with good tolerance and response. Patient was counseled on dieting
and regular exercise as well as referral to a dietician.
However, her compliance was poor with both.
Other cases have also been reported in the literature
associating narcolepsy with patients having PCOS (Table 1). A 10-year-old female diagnosed with PCOS based
on her amenorrhea complaints (she had signs of precocious puberty according to authors) and ultrasound
showing polycystic ovaries. Her blood work showed hyperandrogenism and hyperinsulinaemia. She also was
diagnosed with arachnoid cyst, and presented with EDS
and cataplexy [8]. Due to her EDS, cataplexy, positive
MSLT (PSG was normal, but her MSLT showed short SL
of 1 minute and 4 SOREMs) and deficient CSF hypocretin
levels, narcolepsy with cataplexy was diagnosed.
In yet another 25-year-old female diagnosed with
PCOS, a presentation of obesity (BMI = 40.9 kg/m2), EDS
(ESS = 19), OSA (Apnea-Hypopnea Index [AHI] = 15.4),
was later found to also have narcolepsy. The diagnosis
was confirmed with 4 SOREMs and short sleep latency
between 0 to 2 minutes on MSLT. Symptoms improved
with continuous positive pressure ventilation and the
addition of modafinil. This later stimulant medication is
commonly prescribed for managing narcolepsy symptoms [9]. Her PCOS was diagnosed based on the presence of oligomenorrhea approximately one menstruation a year since her menarche at age 18, infertility indicating oligo or an-ovulation, obesity, hirsutism, elevated
testosterone (134.2 ng/dl) and increased insulin of 489
mU/L and C-peptide protein > 14.
Another vaguely described case of a 14-year-old,
overweight female, diagnosed with insulin resistance
and PCOS, she presented with EDS, cataplexy, hallucinations and sleep paralysis confirming the diagnosis of
narcolepsy [10]. She did not have sleep apnea but her
MSLT was also normal (mean SL time was 11.2 minutes,
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BMI: Body Mass Index; EDS: Excessive Daytime Sleepiness; HH: Hypnagogic and Hypnopompic Hallucination; PSG: Polysomnography; MSLT: Mean Sleep Latency Test; HLA: Human
Leucocyte Antigen; PCOS: Polycystic Ovarian Disease; Hb: Hemoglobin; MDD: Major Depressive Disorder; SL: Sleep Latency; SL MSLT: Sleep Latency in Mean Sleep Latency Test Naps;
OSA: Obstructive Sleep Apnea.
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Table 1: Characteristics of individuals diagnosed with both narcolepsy and PCOS.
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with no SOREMs). HLA typing and hypocretin-1 CSF level
were not performed.

Discussion
Both Narcolepsy and PCOS present in the early adolescent period. Significant obesity has been reported,
leading to increased risk for OSA. Obesity in Narcolepsy can be attributed to low activity and sedentary lifestyle. It can also be directly linked to hypocretin level
which has been found to stimulate food intake. It also
can counteract the effect of the satiety hormone Leptin.
However, hypocretin also stimulates the release of Corticotropin Releasing Factor (CRF) which has been known
to decrease food intake. One study showed that both
CRF and Neuro Peptide Y (NPY) are involved in the effect
of hypocretin on the food intake in rats suggesting that
hypocretin effect on the food intake may be complex
because of hypocretin-CRF and hypocretin-NPY linkage
[11]. Low or deficient CSF hypocretin-1 can be found
in majority of cases of narcolepsy with cataplexy, with
lesser incidence in those without cataplexy. In obese individuals including PCOS, leptin resistance and decrease
in ghrelin have been associated with hypocretin levels
leading to EDS.
Although all narcoleptic individuals will have EDS,
not all in the PCOS group will complain of this, irrespective of the OSA status or obesity. In a study, metformin
supplementation to individuals diagnosed with PCOS
decreased ESS compared to untreated group, although
continued to be in the abnormal range, suggesting insulin resistance as a contributing factor for EDS [12]. Visceral fat and cytokines (interleukin-6 and tumor necrosis factor α) has been attributed to EDS as well. These
presented cases had typical subjective and/or polysomnographic (with MSLT) features of narcolepsy, with this
latter usually not examined in PCOS individuals.
Several hypothesis of the correlation between narcolepsy and PCOS can be considered. PCOS have been
associated with low serum hypocretin levels [5] which
may affect CSF hypocretin levels resulting in the full
phenotype of narcolepsy and cataplexy. Serum and CSF
hypocretin levels may linearly correlate in the same way
serum and CSF glucose levels relate to each other. For
example, the normal level of CSF glucose should be approximately 60% of the level of serum glucose [13].
PCOS could also cause sleepiness either via inflammatory or hormonal mechanism and it could also affect
REM sleep. The combination of sleepiness and REM dyscontrol then yield a diagnosis of narcolepsy type-2 in
a hypocretin-independent mechanism. Since both types
of narcolepsy are associated with obesity, which can
be severe, the metabolic-hormonal dysregulation may
thus be a manifestation of PCOS. Insulin resistance and
hyperinsulinemia can occur in both normal-weight and
overweight women with PCOS. Tasali, et al. showed that
slow-wave sleep was specifically interrupted in humans
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with type-2 diabetes, and the magnitude of that interruption was dose correlated with the magnitude of insulin resistance [14].
In conclusion, correlation between PCOS and narcolepsy can be complex and multi-factorial. Although
this publication discusses possible mechanisms that associate the two disorders, more studies are needed to
assess the prevalence and co-occurrence of these two
disorders and their possible association.
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