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The Influences of Maintenance Hemodialysis on Sleep Architecture and
Sleep Apnea in the Patients with Chronic Renal Failure
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Background : Sleep-related breathing disorders are commonly found in patients with chronic renal failure and
particularly, sleep apnea may have an influence on the long-term mortality rates in these patients. Mainte-
nance hemodialysis is the mainstay of medical measures for correcting the metabolic derangements of chronic
renal failure but it is uncertain whether it may alleviate sleep disorders including sleep apnea.

Methods : Forty seven patients on maintenance hemodialysis were surveyed with the sleep questionnaire about
their clinical symptoms related to sleep disorders. Among them, 15 patients underwent the polysomnography
and their blood levels of urea nitrogen, creatinine, electrolytes and the arterial blood gases in the nights before
and following hemodialysis were measured.

Results : Forty (85.1%) of the 47 patients complained of the symptoms associated with sleep-wake cycle dis-
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turbances, 55.3% experienced snoring and 27.7% reported witnessed apneas,

The duration of REM sleep increased significantly in the nights after hemodialysis compared to the nights
without hemodialysis (p<<0.05) and the percentage of total sleep time comprising NREM Sleep decreased sig-
nificantly in the nights following hemodialysis compared to the nights before hemodialysis (p<0.05). The per-
centage of total sleep time consisting of the stage 1 and 2 NREM sleep showed the trend for a decrease in the
nights after hemodialysis (p=0.051), while the percentage of total sleep time comprising the stage 3 and 4
NREM sleep did not change between nights.

The obstructive sleep apnea was more predominant type than the central one in both nights and there were
no differences in the apnea index and the apnea-hypopnea index.between the nights. A

The decrease in the blood level of urea nitrogen, creatinine, potassium and phosphorus was observed. after
hemodialysis (p<<0.05), but the differences of parameters measured during polysomnography between the
nights did not correlate with the changes of biochemical factors obtained on the two nights.

Arterial blood gas analysis showed that pH was significantly greater in the nights after hemodialysis than in

the nights before hemodialysis (p<<0.05), but there were no correlations between the parameters examined dur-
ing polysomnography and the parameters of arterial blood gas analysis (p<<0.05).
Conclusion : These results suggest that chronic renal failure is an important systemic disorder which is strong-
ly associated with sleep disorders. Maintenance hemodialysis, although it is a widely accepted measure to treat
chronic renal failure, did not significantly modulate the sleep architecture and the severity of sleep apnea. Thus,
taking the patients with chronic renal failure into account, it is advisable to try not only to find a substantial
way for correcting metabolic derangements but also to consider the institution of more effective treatments for
sleep disorders. ( Tuberculosis and Respiratory Dissases 1999, 47 © 824-835).

Key words : Sleep disorders, Sleep apnea, Chronic renal failure, Hemodialysis.
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Table 1. Patient characteristics

SQ+PSG*(n=15) SQ'(n=47)

Mean Range Mean Range
Age (year) 54.3 24-67 52.1 24-71
Duration of hemodialysis (months) 39.5 9-87 46.7 2-480
Body mass index (kg/m?) 21.6 16.2-24.6 21.7 16.2-31.9

*The patients who underwent sleep questionnaire (SQ) and polysomnography (PSG) before

and after hemodialysis.

'The patients who completed sleep questionnaire.

FHE YA3E BRI, 2AME ARe Sl
EAAARE Al AN 82T ol F YYFHY
AFo] FATKIZAE AAE ¥Alkres TEII
o}

HARY HFe sETE g £ FER9) gEg
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potassium, chloride, phosphorus %= ¥ =1 %7}
2% ZA3g vinslg e, olg HAlaZ ] Walel
FRTE R FHONAA 4 N8 J370e] #AHE
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%3} Spearmang] 94 #ATE o83, BE
ARE YT+ BE UAR BASGeH, BAH &
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74 =
1. chatel WA

FALEAAAE HAIE 475 (A 249, o=} 23
g)e] BHF AHL 5211104, AAMAFASF
(body mass index)+< 21.7+£3.0 kg/m? BYFEH
FRLYE AP 71 HT 46.7£68.6704 (2
~48071¥) o1t ol F 25olA PHFA Ao
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AAH EUA o2 FALE ¢8R B3, EAF
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Table 2. Results of sleep questionnaires

SQ+PSG*(n=15) SQt (n=47)
No. % No. %

Sleep-wake complaints (total) 14 93.3 40 85.1
Disturbed sleep 13 86.7 33 70.2
Delayed sleep onset 4 26.7 18 38.3
Frequent awakening 12 80.0 29 61.7

RLS* causing disturbed sleep 3 20.0 19 40.4
Generalized restlessness 7 46.7 25 53.2

Use of sleeping medication 0 0.0 1 2.1

RLS* (total) 1 6.7 17 36.2
Daytime sleepiness 9 60.0 28 59.6
Mild 5 33.3 16 34.0
Moderate 3 20.0 3 6.4
Severe 1 6.7 9 19.2

Daily naps 9 60.0 18 38.3
Snoring 9 60.0 26 55.3
Observed apnea during sleep 6 40.0 13 27.7

*The patients who underwent sleep questionnaire (SQ) and polysomnography (PSG) before

and after hemodialysis.

'The patients who completed sleep questionnaire (SQ).

*Restless leg syndrome
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Table 3. Polysomnographic data before and after hemodialysis

Before hemodialysis Afterhemodialysis

Sleep onset latency (min) 55.5+39.1 37.8+67.4
Sleep efficiency (%) 771£17.8 76.5+11.3
Total sleep time (min) 273.9+84.7 271.5+874
REM (min)* 43.0+37.8 59.1 +33.7
REM (% TST) 16.7+12.5 19.8£14.0
NREM (min) 245.1 £87.3 218.5+£75.4
NREM (% TST)* 82.8+13.2 77.4+12.9
Stage 1 and 2 (% TST) 79.4+14.2 73.6+13.5
Stage 3 and 4 (% TST) 34+6.1 3.8+7.2

Apnea Index (n/hr) 6.5+12.0 5.3+8.9

Central apnea (% total apnea) 34.1+46.2 35.8£45.6
Obstructive apnea (% total apnea) 52.51+49.1 43.4 +47.9
Mixed apnea (% total apnea) 0.1+0.2 0.8+2.4

Apnea-hypopnea Index (n/hr) 124+17.9 11.1+13.7

Definition of abbreviations : TST =total sleep time, REM=rapid eye movement sleep,
NREM=non-rapid eye movement sleep

*p<0.05. Results are mean+ SD.

(stage 3 & 4 NREM sleep)e] A FHA)Z oA
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Fig. 1. The comparison of sleep architectures before and after hemodialysis.
Definition of abbreviations : TST=total sleep time, REM=rapid eye movement sleep,

NREM =non-rapid eye movement sleep
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Fig. 2. The comparison of sleep stages before and after hemodialysis.
Definition of abbreviations : TST=total sleep time, REM=rapid eye movement sleep,

NREM=non-rapid eye movement sleep
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Fig. 3. The changes of apnea index (Al) and apnea-hypopnea index (AHI) before and after
hemodialysis.

Table 4. The comparison of laboratory data before and after hemodialysis'

Before hemodialysis After hemodialysis
BUN (mg/dl )* 67.9+21.6 37.9+22.6
Creatinine (mg/d{ )* 83+1.8 5.8+2.6
Na (mEq/!{) 136.3+4.1 137.3+2.5
K (mEq/{ )* 53104 4.5+0.7
P (mg/di )* 4.3x1.6 3.7x15
Cl (mEq/! ) 103.5+5.3 94.7+26.6
pH* 7.37£0.1 7.40+0.0
Pa0, (mmHg) 91.3+28.8 93.4+16.6
PaCO, (mmHg) 37.0+4.4 36.1 4.1
HCO;~ (mmol/{) 21.6+3.9 226+2.8

*

p<0.05

'The laboratory data are not correlated with polysomnographic data.
Results are mean+SD.
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