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Abstract: Kidney disorders have been associated with a variety of sleep-related disorders. 

Therefore, researchers are placing greater emphasis on finding the role of chronic kidney disease 

(CKD) in the development of obstructive sleep apnea and restless legs syndrome. Unfortunately, 

the presence of other sleep-related disorders with CKDs and non-CKDs has not been investigated 

with the same clinical rigor. Recent studies have revealed that myriad of sleep disorders are 

associated with CKDs. Furthermore, there are a few non-CKD-related disorders that are associ-

ated with sleep disorders. In this narrative review, we provide a balanced view of the spectrum 

of sleep disorders (as identified in International Classification of Sleep disorders-3) related to 

different types of renal disorders prominently including but not exclusively limited to CKD.

Keywords: kidney disease, sleep disorders, obstructive sleep apnea, parasomnias, restless legs 

syndrome, chronic kidney disease, insomnia

Introduction
Patients with kidney disorders are afflicted with various types of sleep disorders. At 

times, primary care providers may fail to identify the type of sleep disorder unless they 

are aware of the common co-existing sleep-related comorbidities to look for in patients 

with kidney disorders. In this narrative review, we will discuss the most common sleep 

disorders seen in patients with various kidney disorders with a primary focus on chronic 

kidney disease (CKD). The Kidney Disease Improving Global Outcomes (KDIGO) 

Work Group defines CKD as the presence of any prominent marker of kidney damage 

(such as albuminuria) or the glomerular filtration rate of less than 60 mL/min/1.73 m2 

for a duration lasting 3 months or longer.1 Classically, restless legs syndrome (RLS) 

and obstructive sleep apnea (OSA) have been associated with CKD with little mention 

of other sleep disorders.2,3 However, patients with CKD appear to experience a myriad 

of sleep disorders including but not limited to RLS and OSA.4 In addition, non-CKD-

related renal disorders could be associated with some sleep disorders. We define 

non-CKD-related renal disorders as any renal disorder (either of renal parenchyma or 

collecting system) that falls out of the KDIGO definition for CKD. In the next sec-

tions, we categorically discuss the most common sleep disorders as classified by the 

International Classification of Sleep Disorders 3 (ICSD-3) related to kidney disorders.

Insomnia
ICSD-3 defines insomnia as “a repeated difficulty with sleep initiation, duration, 

consolidation, or quality that occurs despite adequate opportunity and circumstances 
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for sleep, and results in some form of daytime impairment”.5 

Patients with insomnia typically experience difficulty falling 

asleep, staying asleep, and/or undesired sustained periods of 

wakefulness during normal sleep periods.6,7 Previous studies 

have identified both cognitive and physiological risk factors 

of insomnia.7 Among the physiological risk factors, kidney 

dysfunction likely leads to an imbalance of various metabo-

lites influencing sleep, which might cause abnormalities in 

sleep.8–10

In patients with kidney disease, progression to CKD or 

end stage renal disease (ESRD) appears to be correlated 

with the development of various sleep disorders.9,10 Several 

studies have evaluated the effects of kidney disease on sleep 

disturbances and sleep disorders upon escalating to CKD or 

ESRD status.9–15 Though the reported data from these studies 

fluctuated widely in type (i.e. subjective vs. objective) of the 

parameter described, these studies mostly concurred that a 

direct linear relationship (correlation) exists between CKD or 

ESRD and insomnia. Specifically, worsening CKD or ESRD 

correlated directly with worsening insomnia as defined by 

the full gamut of the sleep cycle to include but not limited 

to sleep onset and duration of sleep.9–15

Kidney dysfunction might be associated with pro-

found effects on physiological functions.12–15 It leads to 

the development of CKD or ESRD which in turn causes 

disturbances in normal homeostasis affecting sleep. Several 

studies evaluating efficacy of dialysis in patients with CKD 

or ESRD reported findings that appear to strengthen the 

association between kidney dysfunction and sleep disor-

ders.16–22 Another study evaluated different types of dialysis 

and their effects on sleep disorders.23 Furthermore, some 

studies suggest that dialysis is associated with worsening 

parameters of normal sleep.17–20 These studies also identified 

and confirmed the direct physiological correlation between 

CKD or ESRD and insomnia. A comprehensive review 

by Parker defined this relationship between insomnia and 

kidney disease in addition to other diseases within the spec-

trum of sleep disorders.16 Ineffective glomerular filtration 

leads to an inability to maintain homeostasis with respect 

to various metabolic products including vital bioelements 

and proteins.24 This dysregulation in homeostasis might 

impact sleep in various ways.18–24

To further delineate the specific etiology, we discuss two 

etiologies, namely, elevated levels of orexins and hypercal-

cemia, as they are related to insomnia. Rayner25 proposed a 

direct link between orexin or hypocretin levels and insom-

nia. Orexin has been linked to arousal, wakefulness, and 

appetite.26 A lack of orexin (hypocretin) leads to a disorder 

of diminished wakefulness, narcolepsy.27 Rayner proposed 

that in patients with CKD or ESRD, the body’s physiological 

levels of orexin reaches abnormal levels leading to increased 

periods of wakefulness that can be associated with insom-

nia.25 Similarly, according to Virga et al, hypercalcemia, 

which is typically associated with CKD or ESRD, can cause 

insomnia.28 Moreover, kidney dysfunction leads to hypercal-

cemia which in turn leads to psychiatric overtones typically 

associated with hypercalcemia such as anxiety, depression, 

psychosis, and insomnia.29

In addition, calcium mediates a variety of known and 

unknown signaling pathways in humans. It serves as a 

co-factor and facilitates normal physiological processes 

to maintain homeostasis. In patients with CKD who have 

severe hyperparathyroidism, treatment of hypercalcemia 

(via parathyroidectomy) appears likely to alleviate insom-

nia.30 In addition, calcium and orexin might be correlated 

as well.31 Scientists hypothesize that the increased levels 

of calcium is indirectly involved in a number of signaling 

pathways that affect sleep including the orexin (hypocre-

tin) signaling pathway rather than considering a direct link 

between calcium and sleep cycle. Further studies are highly 

warranted to accurately identify the role of calcium and 

orexin with respect to sleep and to identify any correlation 

between the two.

Sleep-related breathing disorders
Obstructive sleep apnea
OSA is a sleep disorder in which apneas (complete or near 

complete cessation of airflow), hypopneas (partial airway 

obstruction), or respiratory effort-related arousals (RERAs—

limited airway obstruction with an associated arousal) are 

seen. Kidney disease has been found to have an association 

with OSA. It has been demonstrated that in critically ill 

patients, the subset of patients with OSA had a higher risk 

of incidence of acute kidney injury compared to those who 

were critically ill but did not have a diagnosis of OSA (57% 

vs. 41%).32 OSA is estimated to be present in approximately 

20% of the male and 10% of the female patients with ESRD.33 

Mild CKD has been found to be associated with arousals 

during sleep as well as with severe OSA.34 According to 

a study, the change in position in patients with OSA from 

upright to supine can narrow the upper airway volume by 

about 33%.35 Therefore, anything that additionally narrows 

the upper airway can predispose patients to a worsening of 

their preexisting OSA. Patients with kidney disease can have 
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significant accumulation of fluid throughout their body, and 

when they lie down to sleep, they may have migration of the 

fluid to their upper airway, in a phenomenon known as rostral 

overnight fluid shifting.36 As CKD worsens and there is more 

and more fluid accumulation, the apnea–hypopnea index 

(AHI) can increase. Methods that can reduce the accumulated 

fluid can help to improve OSA, as demonstrated by hemodi-

alysis (HD) on responders showing an improvement in AHI 

value of 42.5–7.3 events/hour; however, in non-responders, 

the value changed minimally from 37.1 to 38.1 events/hour).37 

As an example of improvement in AHI after kidney trans-

plantation, in 8 responders, the AHI value improved from 21 

to 4.5 events/hour, whereas in non-responders, it remained 

unchanged (from 22 to 20 events/hour).38 Similar to patients 

with CKD, those with nephrotic syndrome can have nocturnal 

rostral fluid shifting, which can improve with treatment. Tang 

et al demonstrated that in patients treated with steroids for 

primary nephrotic syndrome and lower limb edema, there 

was a decrease in AHI value from 17.3 to 8.7 events/hour.39

Hypoventilation
There is a very intimate relationship between the kidneys and 

the lungs. For adults, sleep hypoventilation is scored when the 

arterial PCO2 (or surrogate) is >55 mm Hg for ≥10 minutes 

or there is an increase in the arterial PCO2 (or surrogate) 

≥10 mm Hg (in comparison to an awake supine value) to a 

value exceeding 50 mm Hg for ≥10 minutes.40 Hypoventila-

tion can occur in patients with kidney disease. Acid–base 

disturbances are corrected and compensated by both the 

lungs and the kidneys, as calculated by the Henderson– 

Hasselbalch equation (pH = pK +log (base concentration/

acid concentration)).41 The lungs regulate PaCO
2
 and the 

kidneys regulate HCO
3
−.42 Therefore, when a patient has 

both hypoventilation and kidney disease, there can be 

acid–base disturbances beyond what would be expected in 

a patient without kidney disease. A recent case report could 

be indicative of the relationship between hypoventilation and 

kidney function in a patient with focal segmental glomeru-

losclerosis (FSG). In this particular patient with OSA, the 

FSG resolved with bi-level positive airway pressure therapy 

even though his weight did not change (i.e. he continued to 

display morbid obesity).43

Central sleep apnea
Central sleep apnea (CSA) is broadly defined as the occur-

rence of ≥5 episodes of airflow obstruction due to central 

apnea and/or central hypopnea per hour of sleep; it is char-

acterized by >50% of the episodes of central apneas and/or 

central hypopneas of the total observed apneas and hypop-

neas along with subjective symptoms of sleep apnea (such 

as sleepiness, awakening with shortness of breath, snoring, 

witnessed apneas, or insomnia).5 Several pathophysiological 

pathways contribute to the development of central apneas in 

patients with CKD. Some of the reported mechanisms include 

(but are not limited to) the development of interstitial pulmo-

nary edema, chronic metabolic acidosis, and compromised 

clearance of uremic toxins.44

A recent systematic review reported an aggregate point 

prevalence of CSA in patients with CKD of about 9.6%, 

although the estimated range was highly variable between 

0 and 75%.45 Could this estimated prevalence be an under-

estimation? Inclusion of central hypopnea indices helps to 

identify the prevalence of CSA more accurately. The aggre-

gate point prevalence of CSA in CKD when selecting only 

those studies that reported total CSA index (i.e. including 

both central apnea and central hypopnea indices) shoots 

up to 33.3%, a numeric value that is substantially higher 

than the conservative aggregate point prevalence of 9.6% 

(arrived at by including studies that do and do not include 

central hypopnea index).45,46 CKD is increasingly appearing 

as an independent risk factor for CSA. Limited evidence 

suggests that even after adjustment for cardiovascular 

comorbidities, CKD could be independently associated 

with CSA.47 In studies that recruited patients with both 

congestive heart failure (CHF) and CKD, the prevalence 

of CSA varied between 22 and 27%.47–49 Unfortunately, 

these studies did not disclose what proportion of patients 

with CHF had systolic or diastolic heart failure. In patients 

with CKD, after adjustment for non-modifiable risk factors 

(such as age and gender) and modifiable risk factors (such 

as basal metabolic index, hypertension, diabetes mellitus, 

and smoking status), CKD stage III and New York Heart 

Association class ≥III were found to be predictive of CSA 

index.47 In a non-dialyzed population, CKD was found to be 

associated with CSA and severe sleep disordered breathing 

(SDB). The prevalence of CSA in patients with CKD might 

be as high as 2.9 times after adjustment for modifiable risk 

factors such as age, sex, and obesity.50 CSA was found to be 

an independent risk factor for all-cause mortality, and SDB 

conferred greater risk of mortality in patients with CKD 

compared to patients without CKD.50 CSA may contribute 

to rapid worsening of renal function in patients with CKD, 

which might be one of the major reasons for the increase in 

all-cause mortality. Nocturnal HD and renal transplantation 
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appear to be reasonable treatment options for treatment of 

CSA in patients with CKD depending on disease severity 

and patient acceptability.51

Central disorders of hypersomnolence
The etiology of hypersomnia in renal disease is multi-

factorial, which is contributed by many factors including 

high prevalence of SDB, RLS, and Parkinson’s disease or 

its treatment side-effects, uremic encephalopathy, non-

adherence to immunosuppressive therapy in renal trans-

plant patients, rapid fluid shift and pH changes, electrolyte 

imbalance, and inflammatory cytokines associated with 

dialysis.52,53 Prevalence of central disorders of hypersomnia 

is not well reported in patients with renal disease. Studies 

are scarce on the determination of association between 

renal disease and disorders of central hypersomnolence 

such as narcolepsy, idiopathic hypersomnia, or Klein Levin 

syndrome. Ezzat and Mohab reported a prevalence of nar-

colepsy in dialysis-dependent patients with CKD of about 

1.4% and 1% in patients with non-dialysis CKD which is 

much higher than that of general population.14 Inflammatory 

cytokine levels are usually high in patients with CKD, and 

tumor necrosis factor alpha (TNF-alpha) has been associ-

ated with narcolepsy.54,55 However, the role of TNF-alpha in 

renal disease has not been well studied. Therefore, further 

research is needed to confirm this which could provide 

useful information regarding CKD and narcolepsy. Given 

the relative rarity of central disorders of hypersomnolence 

and the lack of studies delineating their prevalence, exces-

sive daytime sleepiness (EDS) remained the most common 

manifestation of hypersomnia in patients with renal disease. 

In addition, SDB is the most common cause of EDS in 

patients with renal disease with prevalence observed as 

high as 50% in some studies. This high prevalence can 

be primarily attributed to unstable ventilatory control and 

upper airway blockage aggravated by fluid shifts during 

sleep.10,56,57 Although only some patients experience EDS 

due to SDB, the prevalence of EDS in renal disease is even 

higher which suggests that other etiologies of sleepiness 

are involved besides SDB.9,52 According to some studies, 

the prevalence of EDS in patients with CKD, in patients 

undergoing dialysis, and those who underwent renal 

transplantation varies between 44 and 67%.57–60 Patients 

undergoing HD are even more somnolent due to many 

reasons including ventilatory instability, decreased sleep 

efficiency, less slow wave sleep, and rapid eye movement 

(REM) sleep.61 This might lead to poor sleep quality at night 

time and consequently the patients experience increased 

daytime sleepiness independent of SDB. Parker et al studied 

a group of patients undergoing HD for objective sleepiness 

using multiple sleep latency test (MSLT).62 They found 

that 13% of the patients had pathologic hypersomnolence 

with an MSLT score of >5 minutes. A significant number 

of patients were found to have REM sleep on at least one 

nap, and only 11% variance in sleepiness measures corre-

lated with respiratory disturbance index (RDI) suggesting 

that other causes of sleepiness are involved besides SBD.62 

It appears that EDS is not exclusively confined to adults; 

almost 60% of the children undergoing dialysis in the 

age group of 6–20 years also reported EDS as their main 

sleep-related complaint.63 It is imperative to identify sleepi-

ness in patients with CKD, particularly in those who are 

undergoing HD as one study reported a correlation between 

the degree of sleepiness and survival.64 Other comorbid 

psychiatric disorders with high prevalence in renal disease 

such as depression and polypharmacy should be screened 

as these can also contribute to sleepiness independent of 

sleep-related disorders.65,66 As the treatment for excessive 

sleepiness depends on the underlying etiology, comprehen-

sive sleep evaluation including detailed medical history, 

physical exam, and polysomnography should be performed 

and sleepiness questionnaire must be evaluated to identify 

such patients. Successful treatment of sleepiness can lead 

to overall improvement in quality of life and prevent sig-

nificant morbidity.

Circadian rhythm sleep–wake disorders
The word “circadian” is derived from the Latin words circa, 

meaning “around” and diēm, meaning “day”. The term 

“circadian” alludes to vital biological processes that occur 

continuously with an approximate 24-hour periodicity. Circa-

dian rhythms in renal physiology have been studied for over 

150 years. Edward Smith has been credited to have described 

the existence of circadian rhythmicity in renal excretion of 

urea and water.67 One of the pioneering works in the field of 

“kidney clocks” was conducted by Mills and Stanbury. They 

selected five subjects between the ages of 20 and 36 years 

with no preexisting renal disorders. The subjects spent a total 

of 48 hours doing identical routine activities comprising short 

periods of eating, sleeping, and analytical activities during 

illumination that was recurring every 12 hours. A persistent 

24-hour rhythm was detected in the urinary output of water, 

sodium, potassium, chloride, and urinary pH.68 When the 

preexisting light/dark cycle and the feeding/fasting schedule 

was reversed, the expression of clock genes in animal kidney 

models undergo a prominent phase shift.69
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Melatonin is one of the most extensively studied markers 

of the circadian sleep–wake cycle. It is generated by pineal 

gland at night, a phenomenon called as dim light melatonin 

onset (DLMO). Exposure to bright light suppresses the pro-

duction of melatonin. DLMO cannot be reliably used as a 

marker of circadian rhythm in patients with renal transplant 

due to the exceeding low baseline values in a substantial pro-

portion of such patients.70 The circulating levels of melatonin 

gradually decreases with age, but the circadian rhythm with 

its nocturnal increase is preserved with age. The baseline 

amplitude of circadian rhythm decreases with deteriorating 

renal function.71 Consequently, the nocturnal surge in mela-

tonin is absent in patients suffering from ESRD undergoing 

HD.72 While melatonin rhythm may be absent in ambulatory 

peritoneal dialysis and conventional daytime patients with 

HD it re-establishes itself in nocturnal patients with HD,73 

at least partially.74 It remains unclear if the re-establishment 

of sleep–wake circadian pattern and restoration of melatonin 

rhythm stems from improved effectiveness of dialysis (result-

ing from better clearance of pharmaceutical agents and tox-

ins) during night-time or the inherent circadian effect of that 

particular time on the 24-hour clock for dialysis treatment.

Patients with CKD have a pathological non-dipping 

blood pressure pattern. They often have poor renal tubular 

concentrating ability, which may result in nocturia. More 

than 30% of the non-dippers with type 2 diabetes treated with 

melatonin were restored to the normal circadian rhythm of 

blood pressure.75 Chronotherapy, the timed administration of 

pharmaceutical agents with respect to an individual’s circa-

dian rhythms, is emerging as a promising branch of applied 

circadian pharmacology. By capturing this cyclical pattern of 

urinary metabolites, chronotherapy enhances the therapeutic 

effectiveness and mitigates dose-related adverse effects.

Metabolic syndromes such as hypertension and diabe-

tes, and to a lesser extent obesity are classical risk factors 

of CKD.76 An earlier systematic review cited insufficient 

evidence linking shift-based work to the subsequent develop-

ment of metabolic syndrome.77 However, few recent studies 

claim incontrovertible evidence linking shift-based work 

to metabolic syndromes.78–80 Of note, one meta-analysis 

suggested that night shift work is significantly associated 

with the risk of metabolic syndrome, particularly with longer 

shift durations.81

Parasomnias
Parasomnias are unwanted behaviors during sleep or during 

transitions between different stages of sleep or during sleep–

wake transitions. While the definitive etiologies could include 

genetic and familial predispositions and in some cases local-

ized lesions of brain stem, a common factor appears to be 

malfunctioning in case of arousal mechanisms during sleep, 

which leads to the genesis of parasomnias.82–84 This “myo-

encephalographic dissociation” alludes to activation of the 

motor component of the awake state while demonstrating 

electroencephalography electrical activity (i.e., dissociated 

state) of sleep stages. These parasomnias can be categorized 

as simple or complex. Simple parasomnias only involve one 

body area and are usually restricted to singular movements. 

Complex parasomnias are more bizarre behaviors, which can 

be disruptive of sleep and have the potential of harm to self 

or bed partner. Complex parasomnias have been divided into 

three main categories: REM sleep-related, non- REM sleep-

related, and other parasomnias.85 Prevalence of parasomnias 

are not well studied; however, some studies have reported 

prevalence of some non-REM parasomnias between 2 and 

4.2% (night terrors: 2.2%, sleep walking: 2%, confusional 

arousals: 4.2%) and REM parasomnias between 0.38 and 

1.34%.85,86 The prevalence of parasomnia in renal disease 

has also been studied. Of the simple parasomnias, only noc-

turnal leg cramps have been reported in patients with CKD. 

Simple leg cramps in sleep are usually due to the electrolyte 

imbalances as well as osmotic shift in dialysis disequilibrium 

syndrome in patients undergoing dialysis.87 The prevalence 

of complex parasomnias in patients with CKD has been 

reported by Ezzat and Mohab.14 According to them, 2% of the 

patients with HD were found to have sleepwalking, 13% had 

nightmares, and 2% had REM sleep behavior disorder (RBD). 

Similarly, 4% of the patients with CKD had sleepwalking, 3% 

had RBD, and 15% had nightmares.14 Most of the non-REM 

parasomnias were found to be common in children, which 

diminish with age. However, REM parasomnias usually 

happen with advancing age. It is hard to estimate the true 

prevalence of these parasomnias in patients with renal disease 

as studies are highly variable and nested to only one group 

of patients. Nevertheless, looking at the study by Trotti, the 

prevalence of RBD appears slightly more than that of general 

population which is about 0.4–0.5%.88 This is likely because 

of the smaller cohort and ethnic variability along with other 

possible confounding factors such as comorbid neurological 

disorders where the prevalence of RBD is high. RBD is one 

of the most complex parasomnias, which has serious poten-

tial for injury as well as commonly associated with alpha 

synucleiopathies including Parkinson’s disease.89 Similar to 

general population, high clinical suspicion is required for 

the identification of RBD in patients with CKD. Clinicians 

should also look for any other cause of sleep disturbance 
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related to abnormal behaviors during sleep other than what 

has been well reported. Sleep disturbance related to uremic 

pruritus have been well reported and as many as 50–90% of 

the patients undergoing HD were found to have pruritus.90–92 

Recently, Nigam et al have suggested that in the absence of 

definitive dermatological disorders, patients could still have 

isolated episodes of itching and scratching during sleep. This 

has been called “sleep-related scratching” and could represent 

a distinct parasomnia in itself.93 It remains unclear if renal 

disorders and so-called “kidney clocks” have any insidious 

role to play in its genesis. Diligent attention should be paid 

while obtaining a thorough medical history in such patients 

who only have sleep-related pruritus without wakefulness 

daytime pruritus.

Sleep-related movement disorders
Restless legs syndrome
Within the spectrum of sleep disorders, RLS causes a dis-

turbance in sleep through an inexplicable desire to move 

one’s legs.94,95 Possible etiologies in the development of RLS 

include but are not limited to low levels of iron, Parkinson’s 

dementia, autoimmune disorders, hypothyroidism, peripheral 

neuropathy, and folate deficiency.94 In patients with CKD or 

ESRD, the correlation to an etiology of RLS appears to be 

related to iron deficiency.94–97 The need for dialysis could fur-

ther exacerbate the iron deficiency thereby worsening RLS.98

As a consequence of CKD or ESRD and dialysis, the 

patient often develops an imbalance in various metabolites 

and bioelements. In addition, the patient also develops 

anemia due to various reasons including blood loss directly 

from the dialysis, frequent blood tests, and a decrease in 

the levels of erythropoietin.99–102 Because iron is bound 

to hemoglobin, a decrease in the count of red blood cells 

leads to a decrease in hemoglobin levels thereby causing 

a decrease in the levels of iron.100 Low levels of iron have 

been implicated as the primary cause of RLS and is directly 

linked to CKD and dialysis.8,16 A measurement of serum 

ferritin provides a definitive diagnosis as it relates to the 

levels of serum iron and has been implicated in anemia in 

case of chronic disease.94,95

Recently, several authors have studied the correlation 

between sleep disorders and CKD or ESRD.8–15 Within the 

spectrum of sleep disorders, RLS remains a prominent abnor-

mality that develops as a result of CKD.8,9 Most researchers 

concur that dialysis most likely worsens iron deficiency and 

probably is one of the primary reasons for the development 

of RLS.16,94,95,100,101

Typically, definitive treatment of any disease requires reso-

lution of the cause. By the time that a patient requires dialysis, 

normal kidney function is unlikely to be restored medically 

and therefore sometimes may require kidney transplantation 

(as a result of hemodynamic and metabolic abnormalities, 

along with worsening RLS in patients with ESRD). A tempo-

rary treatment until transplantation involves use of dopamine 

agonists, but this often fails to fully resolve RLS.94,95 One 

study suggests that parathyroidectomy as the treatment of 

hypercalcemia in primary hyperparathyroidism could be a 

feasible technique to effectively manage and resolve RLS.102 

Mortazavi et al provided data promoting aerobic exercise to 

manage RLS in patients with CKD on dialysis.103

Conclusion
Sleep disorders are intricately linked with both CKD and 

non-CKD-related renal disorders. Kidney disorders perme-

ate the world of sleep medicine beyond the run-of-the-mill 

suspects such as OSA and RLS. In the past few years, many 

new definitive associations have been established between 

kidney diseases and sleep disorders. Obtaining a diligent 

history and prompt referral to a sleep medicine provider for 

further investigation is warranted at the earliest suspicion of 

an insidious sleep disorder. This appears to be a reasonable 

approach that can be followed by primary care providers when 

working with patients with kidney disorders.
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