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Sleep apnea syndrome and restless legs syndrome in kidney
transplant recipients
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Abstract

Background: This study was aimed to evaluate the prevalence of obstructive sleep apnea (OSA) and restless
legs syndrome (RLS) in patients with end-stage renal disease (ESRD) after kidney transplantation.
Materials and Methods: Two hundred kidney transplant recipients were enrolled in this cross-sectional
study. Data on age, gender, etiology of ESRD, history of previous kidney transplantation, serum creatinine,
and the presence or absence of OSA and RLS were collected. Symptoms of RLS were identified using the
RLS questionnaire which was completed by the patients. The Berlin questionnaire and polysomnography
were used for diagnosing OSA.

Results: The mean age of the studied patients was 45.86 + 10.24 years. The prevalence of OSA was 26%
(52 of 200 studied patients) and of RLS was 51.5% (103 of 200 studied patients). Majority of the patients
with high-risk OSA were male and significantly older than the patients with low-risk OSA (P < 0.05). The
prevalence of RLS was higher in patients with high-risk OSA and a higher level of creatinine compared to
that in those with a low risk of OSA (P < 0.0001). Level of creatinine in patients with positive RLS was
significantly higher than in those with negative RLS (P < 0.0001). OSA was observed in almost 42% of
patients with positive RLS, compared to 9% of patients with negative RLS (P < 0.0001).

Conclusion: In summary, our results indicate that the prevalence of OSA and RLS in kidney transplant
recipients was higher than in the general population. Also, there was a significant association between
OSA and RLS in these patients.
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INTRODUCTION

Chronic kidney disease (CKD) and end-stage
renal disease (ESRD) are highly prevalent in
both industrialized and developing countries of
the world and have become a major public health

problem.31 CKD is associated with substantial
morbidity, including poor health outcome due to
cardiovascular diseases and end-stage kidney disease
which affect 10-13% of the general population.™?
The epidemiology of CKD and ESRD has changed
remarkably in the last decade, particularly in the
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developed countries, with diabetic nephropathy
now assuming epidemic proportions.'®” Over the
past 10 years, the prevalence of CKD has noticeably
increased and this alarming trend is likely to
continue.? Around the world, the incidence of ESRD
that is treated by kidney transplantation varies.
In 2010, globally, there were approximately 75,000
kidney transplants; but today, this level would rise
to 350,000 or four to five times.!5”

Breathing abnormalities induced by sleep-disordered
breathing are now recognized as a prevalent
condition with serious adverse consequences.™® The
most common form of sleep-disordered breathing
is obstructive sleep apnea (OSA). It is a highly
prevalent disease affecting 2—-4% of the general
population (found in 4% of men and 2% of women),
and is strongly linked to impaired quality of life and
the current obesity epidemic.'"*31 Previous studies
showed a high prevalence of OSA (27-54%) in patients
with CKD.!'*1% The prevalence of the disorder in CKD
patients not requiring kidney replacement was 54%
and the apnea—hypopnea index was correlated with
the renal function.!”

Although dialysis does not reduce the prevalence
of sleep disorders in ESRD patients,"® instances of
reversal of sleep-disordered breathing after kidney
transplantation have been described in previous
case reports.['>2 The prevalence of sleep-disordered
breathing in transplant patients shows that it does
not differ from that of the general population;?V also,
discrepant results have been reported in some case
series studies.???3! A few case reports have reported
that following successful kidney transplantation, OSA
is corrected.9-2%

Restless legs syndrome (RLS) is characterized by
distressing deep sensations in the limbs, particularly
legs; it is a sensorimotor disturbance that is associated
with an urge to move often at bedtime and may
cause profound sleep disorders.?*! Prevalence of
RLS shows variation from country to country and
has been described to affect between 5 and 10%
of the population.”?' RLS has been reported to be
particularly frequent in association with some
clinical conditions such as peripheral neuropathy,
type 2 diabetes, uremia, multiple sclerosis, iron
deficiency, hypothyroidism or hyperthyroidism,
acute intermittent porphyria, and pregnancy.'?¢2%
A common cause of sleep disturbance is RLS, which
is frequently experienced by hemodialysis patients
compared with the normal population (6.6-21.5% vs
1-15%, respectively).*¥ Also, in hemodialysis patients,
RLS has been reported in association with insomnia,
poor quality of sleep, and poor quality of life.23%

Among uremic patients under hemodialysis therapy,
hyperphosphatemia, anxiety, and stress have been
found to be independently related to the presence of
RLS; therefore, improvement in renal function after
kidney transplantation improves the symptoms and
reduces the occurrence of RLS.BY

Studies that have systematically evaluated the changes
in OSA and RLS following kidney transplantation are
limited. The present study tested the prevalence of
OSA and RLS in patients with ESRD after kidney
transplantation.

MATERIALS AND METHODS

This cross-sectional study was investigated and
approved by the ethics committee of Isfahan University
of Medical Sciences. Two hundred kidney transplant
recipients who were regularly followed at Transplant
Clinic of the Department of Transplantation and
Surgery at Isfahan, Iran were enrolled in this study.
Patients of both sexes, age older than 18 years, and
who had received their kidney transplant between
2007 and 2013 were eligible, if they had no clinical
evidence of pulmonary disease, radiological and
functional alterations, symptomatic heart failure,
autoimmune disease, or cancer. Also, supplemental
oxygen use, asthma and unwillingness to participate
in the study were the study exclusion criteria. Written
informed consent was obtained from the patients,
after which they were explained and informed of the
purpose of the study.

Demographic data and details of medical history
including age, gender, etiology of ESRD, history of
previous kidney transplantation, serum creatinine,
and the presence or absence of OSA and RLS were
collected. A morning urine sample was analyzed for
clear creatinine concentrations at a single laboratory.
Symptoms of RLS were identified by using the RLS
questionnaire that was completed by the patients.
The questionnaire had been validated as a screening
instrument for RLS in the sleep disorders clinic; it has
been shown to be a reliable screening instrument for
RLS and was used in a recent epidemiologic survey.
The patients were asked to complete the first part
of the questionnaire that included eight diagnostic
questions and RLS was identified only if the patient
met all the diagnostic criteria.®2%¥ OSA was assessed
in patients using the Berlin questionnaire. The Berlin
questionnaire includes information about age, gender,
height, weight, and neck size, and has five items on
snoring (items 1-5, category 1), three items on daytime
somnolence (items 6-8, category 2), and one item on
the history of hypertension (item 9, category 3). If
the scores were positive in two or more of the three
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categories, patients were classified as being at high
risk of having OSA and if they were positive in less
than two categories, patients were identified as being
at a low risk of having OSA.*4

Polysomnography is a precise method for diagnosing
OSA, but this method has its disadvantages such
as expensiveness, inaccessibility, and difficulty to
perform. Thus, to better ensure the diagnostic validity
of apnea—hypopnea index, some cases (22 patients who
were willing) defined as OSA patients were examined
with polysomnography and the polysomnography
results of all 22 cases were found to be positive. The
polysomnography was done in the sleep lab using the
Somnoscreen system (SSC; Somnomedics, Germany).
The polysomnography consisted of 14-channel,
continuous polygraphic recording from surface leads
for electroencephalography, electrooculography,
chin electromyography, electrocardiography, sensors
for nasal airflow, tracheal sounds, thoracic and
abdominal respiratory effort, finger pulse oximeter,
leg movements, body position, and light sleep. An
apnea—hypopnea index of >5 was considered for the
diagnosis of OSA.[1Y

The present survey was carried out in a sample of
233 patients, during 6 years (2007-2013). SPSS
software for Windows, version 20 (SPSS Inc.;
Chicago, IL, USA), was used for statistical analyses,
and descriptive data are presented as mean = SD,
median [IQR], and number (percent). Significant
differences between the study subgroups were
determined by using independent samples ¢-test for
continuous variables and Chi-square test for categorical
variables. Correlation analysis was performed using
Spearman correlation analysis and Cramer’s V test.
The level of significance is considered to be P < 0.05.

RESULTS

The study period was between March and September
2013. Among the 233 kidney transplant recipients
screened for potential participation, 33 patients
were excluded (14 patients did not meet the
inclusion criteria and 19 patients refused to
participate).

Characteristics and clinical parameters of the studied
patients are shown in Table 1. The mean age of
the studied patients was 45.86 + 10.24 years. One
hundred patients (50%) were male and the remaining
100 patients (50%) were female. The prevalence of
high-risk OSA was 26% (52 of 200 studied patients)
and the prevalence of RLS was 51.5% (103 of 200
studied patients). Etiology of ESRD in most the
studied patients was unknown (48%), and diabetic

Advanced Biomedical Research | 2015

kidney disease was found to be another main cause
of ESRD (19%).

Results obtained on comparing age, sex, duration
of transplant, etiology of ESRD, history of previous
kidney transplantation, serum creatinine, and RLS
in the studied patients with regard to the presence
or absence of OSA are presented in Table 2. It was
observed that patients with high-risk OSA were
significantly older than the patients with low-risk
OSA (P = 0.029). A higher percentage of patients
with high-risk OSA were male, as compared to those
with low-risk OSA (P = 0.004). The prevalence of
RLS was higher (82%) in patients with high-risk
OSA, as compared to 40% in patients with low-risk
OSA (P < 0.0001). Also, patients with high-risk OSA
had significantly higher level of creatinine than
those with low-risk OSA (P < 0.0001). Etiology of
ESRD and history of previous kidney transplantation
were similar in patients with high-risk or low-risk
OSA (P > 0.05).

Table 3 shows the results obtained on comparing age,
sex, duration of transplant, etiology of ESRD, history
of previous kidney transplantation, serum creatinine,
and OSA in the studied patients with regard to
the presence or absence of RLS. Age, duration of
transplant, history of previous kidney transplantation,
and etiology of ESRD were similar in patients with
positive RLS, as compared to those with negative
RLS (P > 0.05). Sex distribution, the prevalence of
OSA, and the level of creatinine were significantly
different between patients with positive and negative
RLS. Level of creatinine in patients with positive RLS
was significantly higher than in patients with negative
RLS (P < 0.0001). OSA was observed in 42% of patients

Table 1: Characteristics of the study patients

Age (years) 45.86+10.24
Male/female n (%) 50 (50)/50 (50)
Duration of transplant (months) 42.6+18.4
Median (IQR) 42 (18-57)
High-risk obstructive sleep apnea 52 (26)
Restless legs syndrome 103 (51.5)
Previous transplant 31(15.5)
Creatinine (mg/dl) 1.32+0.51
Etiology of end-stage renal disease
Diabetic kidney disease 38 (19)
Hypertensive nephropathy 17 (8.5)
Glomerulonephritis 10 (5)
Lupus nephritis 10 (5)
Polycystic kidney disease 11 (5.5)
Reflux nephropathy 9 (4.5)
Other 9 (4.5)
Unknown 96 (48)

Data are presented as mean+SD and number (%)
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Table 2: Clinical and demographic characteristics of OSA patients and those without OSA

High-risk OSA (n=52) Low-risk OSA (n=148) P value

Age (years) 45.52+7.59 44.93+10.89 0.029*
Male /female n (%) 35(67)/17 (33) 65 (44)/83 (66) 0.004%
Duration of transplant (months) 46.8+17.6 41.1%20.2 0.014*
Median (IQR) 44 (25-59) 40 (19-53)
RLS 43 (82.3) 60 (40.5) <0.0001
Previous transplant 15 (14.6) 19 (16.5) 0.71%
Creatinine (mg/dl) 1.70+0.57 1.19+0.41 <0.0001*
Etiology of end-stage renal disease

Diabetic kidney disease 13 (25) 25 (16.9) 0.237

Hypertensive nephropathy 8 (15.4) 9(6.1)

Glomerulonephritis 0 10 (6.8)

Lupus nephritis 1(1.9) 9(6.1)

Polycystic kidney disease 2 (3.8) 9 (6.1)

Reflux nephropathy 1(1.9) 8 (5.4)

Other 3(5.8) 6 (4.1)

Unknown 24 (46.2) 72 (48.6)

Data are presented as mean+SD and number (%). P values calculated by *independent samples t-test and fChi-square test. OSA: Obstructive sleep apnea; RLS: Restless

legs syndrome

Table 3: Clinical and demographic characteristics of RLS patients and those without RLS

Positive RLS (n=103) Negative RLS (n=97) P value

Age (years) 46.26+9.07 45.43+£11.39 0.57*
Male/female n (%) 59 (57)/44 (43) 41 (42)/56 (58) 0.034%
Duration of transplant (months) 43.3+18.3 41.7+19.6 0.19*
Median (IQR) 42 (23-56) 41 (20-57)
OSA 43 (41.7) 9(9.3) <0.0001%
Previous transplant 12 (23.1) 19 (12.8) 0.0791
Creatinine (mg/dl) 1.45+0.53 1.20+0.45 <0.0001*
Etiology of end-stage renal disease

Diabetic kidney disease 21(20.4) 17 (17.5) 0.741

Hypertensive nephropathy 9(8.7) 8(8.2)

Glomerulonephritis 2 (1.9) 8(8.2)

Lupus nephritis 7 (6.8) 3(3.9)

Polycystic kidney disease 6(5.8) 5(5.2)

Reflux nephropathy 4(3.9) 5(5.2)

Other 5 (4.9) 4 (4.1)

Unknown 49 (47.6) 47 (48.5)

Data are presented as mean+SD and number (%). P values calculated by *independent samples t-test and fChi-square test. OSA: Obstructive sleep apnea; RLS: Restless

legs syndrome

with positive RLS, as compared to 9% in patients with
negative RLS (P < 0.0001).

DISCUSSION

In the present study, the association between kidney
transplantation with OSA and RLS in patients with
ESRD was assessed and the results showed that a
higher percentage of patients with high-risk OSA were
male and were older than the patients with negative
OSA. The prevalence of RLS was higher (82%) in
patients with OSA, as compared to 40% in patients
without OSA. Also, patients with high-risk OSA had
significantly higher level of creatinine than those with
low-risk OSA. Etiology of ESRD and history of previous

kidney transplantation were similar in patients with
positive or low-risk OSA. Level of creatinine in
patients with positive RLS was significantly higher
than in those with negative RLS. High-risk OSA was
observed in 42% of patients with positive RLS, as
compared to 9% in patients with negative RLS.

Disorders of sleep and wakefulness are widely
prevalent nowadays and have a significant impact
on different aspects of health in patients receiving
maintenance dialysis and also in CKD patients in the
predialysis stage.'*>38 There is only very limited data
available regarding the prevalence of sleep disorders in
the kidney-transplanted population, although several
studies describe the high prevalence of sleep disorders
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in patients on maintenance dialysis®®-4" and OSA is
reported to be remarkably common among individuals
with ESRD (an estimated 50% of patients).*” In 1993,
the first case study was reported presenting two
patients with sleep apnea (one patient with obstructive
apnea and the other one with central apnea) in
whom the syndrome disappeared after kidney
transplantation.' A similar study reported a case in
1999.20 In another study, the prevalence of high-risk
OSA was reported as 27% in the transplanted group;“?
in this study, patients were asked to complete the
Berlin Sleep Apnea Questionnaire and the Epworth
Sleepiness Scale to assess their risk status for OSA
and daytime sleepiness, respectively. The authors
reported worse renal function, male gender, and older
age as independent predictors for high risk of OSA.“%
In the present study, we found a similar prevalence
of OSA (26%) in kidney transplant recipients,
male gender and older age with OSA as compared
to those without OSA. Our findings were similar to
those of others, but these studies were limited by small
size, lack of controls and adjustment for potential
confounders, and use of a selected population with
poor generalizability. These results may create the
impression that kidney transplantation corrects OSA
in all patients with ESRD.

The prevalence of RLS has been found to be between
5 and 15% in the general population.'? The prevalence
of RLS in dialysis patients was reported to be
6.6-21.5% in recent studies.®* Data on RLS in
kidney-transplanted patients are limited and
only two studies have been published on RLS in
kidney-transplanted patients. In one study by Molnar
and colleagues published in 2007,“? the presence of
RLS in kidney-transplanted patients was assessed
using the Restless Legs Syndrome Questionnaire and
the prevalence of RLS was found to be 4.8%. In another
study by Winkelmann and colleagues,“* 11 patients
with uremic RLS who had undergone successful
kidney transplantation were followed, and within
a month, the symptoms of RLS disappeared after
transplantation in all patients; but they reappeared
after several years in some of them and in most of
the patients in whom the transplanted kidney was
failing. Molnar and colleagues*®’ showed that the
presence of RLS was associated with mortality in
kidney transplant recipients and concluded that at
the time of the initial assessment, patients with RLS
had twice as high a chance to die within 4 years than
the patients without RLS. The prevalence of RLS in
kidney transplantation patients was found to be 51%
of the studied patients in the present study, which
was higher than that in the general population and
Molnar et al.’s™! findings but similar to Winkelmann
et al.’s™ findings. The small sample size and the
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studied population could be the reasons for the
differences observed.

The study also has some limitations. First, we
cannot comment on causality because of the
cross-sectional nature of the study. In addition, while
the measurements preceded the sleep measurements
by 7 years, we have no information regarding the
presence or absence of RLS and OSA at baseline;
therefore, our study cannot address causality.

In summary, our results indicate that the prevalence
of high-risk OSA and RLS in kidney transplant
recipients was 26% and 51%, respectively, which was
higher than that in the general population. Also, there
was a significant association between OSA and RLS in
these patients; however, we cannot address causality
due to the cross-sectional design of the study.
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