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Sleep Disorders in 
Patients with Chronic 
Kidney Disease



• Sleep – significance
• Sleep disorders in CKD
• The most frequent sleep problems in CKD 

patients
• Restless legs syndrome (RLS)/Periodic leg

movements in sleep (PLMS)
• Sleep disordered breathing - Obstructive sleep

apnea syndrome (OSAS)





Why do we sleep?

Repair and Restoration Theory

– sleep enables the body and brain to repair after activity
during the day – homeostatic balance

– memory
– Sleep deprivation leads to irritability, impaired 

concentration and hallucinations

– BUT, how much we sleep does not depend on how 
much we worked that day
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Consequences of Chronic 
Sleep Deprivation

Sleep is a vital and necessary function, and 
sleep needs

(like hunger and thirst) must be met.





Cytokines and sleep



Sleep and the Cardiovascular System
Sleep deprivation increases concentrations of 

cytokines and C-reactive protein

This inflammation can lead to endothelial 
damage, leading to possible stroke or heart 
disease

Blood pressure and heart rate are higher following 
sleep deprived nights (Voelker, 1999) 

Sleep deprivation increases risk of heart disease 
in women (Josefson, 2003)
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Sleep Sleep disordersdisorders in CKD in CKD –– whywhy is is itit
importantimportant??

•• Sleep Sleep problemsproblems areare oneone of of thethe most most commoncommon
complaintscomplaints of of patientspatients in in thethe dialysisdialysis unitunit

•• Sleep Sleep ApneaApnea Syndrome (SAS) Syndrome (SAS) maymay contributecontribute toto thethe
pathogenesispathogenesis of of hypertensionhypertension, CV , CV morbiditymorbidity

•• Sleep Sleep disordersdisorders maymay impairimpair qualityquality of of lifelife

••PoorPoor sleepsleep is a is a predictorpredictor of of morbiditymorbidity and and mortalitymortality inin
thisthis patientpatient populationpopulation

••Sleep Sleep disordersdisorders areare treatabletreatable –– successfulsuccessful treatmenttreatment maymay
improveimprove clinicalclinical outcomesoutcomes



Sleep disorders in dialysis patients
(30-80%)

• Insomnia
– 4-29% vs 15-70%

• Sleep apnea syndrome (SAS)
– 2-4%   vs 20-70%

• Restless legs syndrome (RLS)
– 5-15%  vs 15-80%

Little is known about sleep problems in
„predialysis” and transplanted patients



Factors contributing to sleep
disturbances in patients on dialysis

K. Parker., Sleep Medicine Reviews, Vol. 7, No. 2, pp 131-143, 2003



Diagnostic tools to detect sleep
problems

• Sleep diaries

• Self administered questionnaires
– Insomnia: Pittsburgh Sleep Quality Index, Athen Insomnia Scale

– SAS: Berlin Questionnaire

– RLS: Restless Legs Syndrome Questionnaire

– Epworth Sleepiness Scale

• Clinical interview

• Actigraphy

• Polysomnography (SAS, PLMS)

– MSLT, MWT – daytime effects



Polysomnography

• neurophysiologic variables
(electrooculography, EEG, 
submental myogram) –
sleep stages

• Measurment of resp. effort
• Art. O2 sat., pCO2 –

transdermal pulsoxymetry
• ECG
• Limb movements



Prevalence of sleep disorders in Hungarian
dialysis and transplanted patients
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Sleep problems and renal function in 
transplant patients (n=920) 
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Restless legs syndrome (RLS)
• Restless legs syndrome (RLS) is characterized by an 

urge to move the legs that is often hard to resist and 
is usually but not always associated with 
disagreeable leg sensations

• Main symptoms: 
– 1. An urge to move the legs, usually accompanied or 

caused by uncomfortable and unpleasant sensations in the 
legs. 

– 2. The unpleasant sensations begin or worsen during rest 
or inactivity 

– 3. The unpleasant sensations are partially or totally 
relieved by movement 

– 4. The unpleasant sensations are worse in the evening or 
night than during the day or only occur in the evening or 
night



RLS



Restless Legs Syndrome

• Altered CNS dopamin 
metabolism

• Iron deficiency (cerebral
versus peripheral)

• Uremia – uremic toxins?

• Anemia

• Neuropathy

• Fragmented sleep, 
„intitiation” insomnia

• Fatigue, tiredness

• Daytime sleepiness

• Impaired QoL

• Incr. mortality?

Predictors, etiology Consequences



• Prevalence of RLS: 12-20% in dialysed1,2 and 
4.5% in kidney transplanted populations3

• RLS is associated with increased risk of 

• insomnia and impaired quality of life (QoL) in 
dialysed patients4

• There is no data regarding the association of RLS, 
poor sleep and QoL after renal transplantation

1 Winkelman et al. (1995)
2 Mucsi et al. (2004)
3 Molnar et al. (2005)
4 Unruh et al. (2004)



Unruh et al; AJKD; 2004

RLS RLS in dialysis patients predicts mortalityin dialysis patients predicts mortality
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Clinical management of RLS in CKD

• Adequate dialysis/ renal transplantation
• Iv iron/ anemia management (Dose?)
• Drugs

– Ropirinole, pramipexole, carbidopa/levodopa, 
– Benzodiazepines - efficacy??
– Gabapentin, carbamazepine – efficacy??





Sleep apnea syndrome
• intermittent episodes of breathing cessation during sleep, 

– airway collapse (obstructive sleep apnoea, OSA)

– cessation of respiratory effort (central SA)

– or both (mixed SA)

• The severity of the SAS is usually characterized by the
number of apneic events per hour of sleep (AHI, RDI) (RDI>5 
is considered pathological), severity of desaturation and by
the presence and severity of daytime sleepiness.

• SAS is associated with disturbances of sleep initiation and 
maintenance as well as daytime sleepiness. 

• A potential link is suggested between SAS and HTN, CAD, 
CHF and arrhytmias



OSAS

• Upper airway obstruction
• Anatomical problems
• Decreased muscle tone ↓

+
weakness of pharyngeal wall

DDynamicynamic collapse collapse 
during inspirationduring inspiration







Apnea leads to micro-arousals and fragmented sleep



Sleep Apnoe Syndrome

• Age
• Obesitas (BMI, neck

circumference)
• Male gender/menopause
• Alcohol
• Uremic toxins?
• Anemia
• Altered metabolic state

• Daytime seleepiness
• Accidents
• Cognitive impairment
• Depression
• Sexual dysfunction
• Hypertension, LVH, 

CAD, arrhytmias
• Impaired QoL
• Increased morbidity, 

mortality?

ConsequencesPredictors, correlates



CKD specific factors potentially
contributing to the pathogenesis of SAS

• Hypocapnia, acid-base disorders
• Uremic toxins – effects on CNS
• Soft tissue edemea
• Anemia
• Endocrine problems (menopause – gender

difference)
• Dialysis modality (HD-cytokines, type of PD)



Prevalence of OSA in CV diseases

CHF
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50%
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J Am Coll Cardiol 2003;41:1429-37



OSASOSAS

Hypoxia

Hypercapnia

Change in the 
Intrathoracal pressure

Micro-arrousals

SLEEP;2007,(30).3:291
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CAD

Cerebrovascular
disease

Sympathetic nervous 
system activity
Endothelial dysfunction
Oxidative stress
Inflammation

Hypercoagulability

Obesity
Gender

Age
Metabolic syndrome

Smoking
Medications

Mediating processesMediating processes

Modifying factorsModifying factors



Physiologic non-REM sleep

• Sympathetic nerve activity
• BP
• HR
• PVR
• Stroke volume

• Parasympathetic activity 





R. Khayat: Heart Failure Reviews , 2008



P. Lavie et al: Eur Respir J 2008; 32:1082-1095
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SAS - HTN SAS - LVH

Zoccali et al.: Kidney Int 53: 1078–
1084, 1998

Peppard PE et al:N Engl J Med. 2000; 
342: 1378–1384 







SAS  and quality of life in dialysis patients

Sanner et al.: NDT, 2002



Clinical management of SAS in 
CKD 

• Weight loss life style
changes

• CPAP
– Long term effects?
– Compliance?

• Oral devices, Sx
• Transplantation?
• Intensified dialysis



Hanly PJ, Pierratos A. N Engl J Med 2001; 344(2): 102±107. 

SAS and Nocturnal Home Hemodialysis 



Prevalence of sleep disorders in Hungarian
dialysis and transplanted patients
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Prevalence and severity of OSA
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Severity of OSA vs hypertension in Tx
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High risk of OSAS and graft failure

Graft túlélés

3 éves kimenetelhez tartozó idõ (a felvétel óta eltelt idõ; hónap)

403020100

Ku
m

ul
at

ív
 g

ra
ft 

tú
lé

lé
s

1,0

,9

,8

,7

,6

Hgb 110g/l alatt

110g/l alatti Hgb

110g/l feletti Hgb

OSAS-ra magas 
rizikó

OSAS-ra
alacsony rizikó

Graft survival

Follow up (months)

OSAS
No 
OSAS

C
um

ul
at

iv
e

su
rv

iv
al



• The prevalence of sleep disorders is much higher in 
patients with CKD than in the average population

• The prevalence of these conditions is the lowest in 
transplanted patients (except OSAS)

• Age, gender, renal function and co-morbidity is 
associated with sleep disorders in kidney transplanted
patients

Sleep disorders in CKD patients -
summary



• Patients with sleep disorders have more fatigue/daytime
sleepiness, increased illness intrusiveness and impaired
QoL

• OSAS is a predictor of graft loss, RLS is associated with
mortality in transplanted patients

Sleep disorders in CKD patients -
summary



Conclusions

Sleep Sleep disordersdisorders areare underdiagnosed and underdiagnosed and un(un(derder)treated)treated in in thethe
CKD CKD populationpopulation

CloseClose collaborationcollaboration betweenbetween sleepsleep specialistsspecialists and and 
nephrologistsnephrologists

maymay improveimprove managementmanagement of of thesethese treatabletreatable disordersdisorders and and maymay
improveimprove QoL of renal QoL of renal patientspatients





Yawning Apprentice

Mihály Munkácsy 

(1844 – 1900)

THANK YOU!


