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Uric acid as a marker of severity of obstructive
sleep apnoea syndrome in older patients

Acido arico como marcador de gravidade da sindrome da apneia obstrutiva do sono em
pacientes idosos

Sinem Nedime SOKUCU', Cengiz OZDEMIR', Senay AYDIN?, Seda Tural ONUR', Ozlem KAHYA'

ABSTRACT

Objective: Uric acid has been shown to be related to the severity of obstructive sleep apnoea syndrome (0SAS) in adults. We assessed the role
of uric acid in OSAS in a cohort of older patients. Methods: A total of 164 patients aged >65 years, admitted to our sleep laboratory between
January 1%, 2016 and July 1%, 2018 with a complaint of snoring, underwent overnight polysomnography and were retrospectively evaluated.
Results: Atotal of 126 patients who fulfilled the inclusion criteria (mean age 69.16+3.68 years, 56% men) were included. The control group was
comprised of 14 patients, while the OSAS group consisted of 112 patients (31 mild, 44 moderate and 37 severe cases). No differences were
observed in age, sex, hip circumference, waist/hip ratio or comorbidities between the groups. The Epworth Sleepiness Scale score, body mass
index (BMI), and waist circumference were significantly higher in OSAS patients than in controls (p=0.001, p=0.02, and p=0.36, respectively).
Uric acid was not correlated with any of the sleep parameters, and no significant differences were detected between the groups. Hyperuricemic
patients were similar in terms of sleep parameters and comorbidities in comparison with the other patients. Conclusions: No relationship was
observed between uric acid level and OSAS severity, as defined by the apnoea-hypopnea index. Further studies are needed to determine the
value of uric acid as a marker of OSAS, after controlling for cardiovascular comorbidities, in older patients with this syndrome.
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RESUMO

Objetivo: 0 4cido Urico mostrou estar relacionado a gravidade da sindrome da apneia obstrutiva do sono (SAOS) em adultos. Avaliamos o papel do
acido Urico na SAOS em uma coorte de pacientes idosos. Métodos: Um total de 164 pacientes com idade >65 anos,admitidos em nosso laboratério
do sono entre 1° de janeiro de 2016 e 1° de julho de 2018 com queixa de ronco, foram submetidos a polissonografia durante a noite e avaliados
retrospectivamente. Resultados: Foram incluidos 126 pacientes que preencheram os critérios de inclusao (média de idade 69,16+3,68 anos, 56%
homens). O grupo controle foi composto por 14 pacientes, enquanto o grupo SAOS foi composto por 112 pacientes (31 leves, 44 moderados e 37
graves). Nao foram observadas diferencas na idade, sexo, circunferéncia do quadril, relacdo cintura/quadril ou comorbidades entre os grupos.
0 escore da Escala de Sonoléncia de Epworth, o indice de massa corporal (IMC) e a circunferéncia da cintura foram significativamente maiores
nos pacientes com SAOS do que nos controles (p=0,001, p=0,02 e p=0,36, respectivamente). O acido Urico nao se correlacionou com nenhum dos
parametros do sono e nao foram detectadas diferencas significativas entre os grupos. Os pacientes hiperuricémicos nao apresentaram diferenca
em termos de parametros de sono ou comorbidades dos demais pacientes. Conclusdes: Nao foi observada relacao entre o nivel de acido Urico
e a gravidade da SAOS, definida pelo indice de apneia-hipopneia. Mais estudos sao necessarios para determinar o valor do acido Grico como
marcador de SAQS, apbs controle de comorbidades cardiovasculares, em pacientes idosos com SAOS.

Palavras-chave: Idoso; Apneia Obstrutiva do Sono; Acido Urico.

INTRODUCTION reoxygenation'. Patients exhibit oxidative stress, endothelial
dysfunction, and inflammation®

Obstructive sleep apnoea syndrome (OSAS) is defined Uric acid is a significant and powerful marker of morbid-

as recurrent partial or complete pharyngeal closure during ity and mortality in cardiovascular disease, chronic renal dis-

sleep resulting in apnoea or hypopnea. These recurrent epi-  ease, and metabolic syndrome. In particular, studies includ-

sodes result in a cycle of intermittent hypoxia and subsequent  ing older populations have shown that high uric acid levels
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are related to mortality’. The recurrent hypoxia observed
in OSAS increases xanthine degradation of adenosine tri-
phosphate, which causes increased serum uric acid levels.
Uric acid is an end-product of purine metabolism, and an
increase in its concentration may reflect heightened activity
of the xanthine oxidase pathway, which is in turn related to
increased free radical and cytokine production, cell apoptosis
and endothelial dysfunction*°. Previous studies in patients
with OSAS have shown that their serum uric acid levels are
elevated compared to controls™.

Although many studies have investigated the association
between uric acid levels and sleep parameters, most included
only middle-aged individuals. Cardiovascular comorbidities
increase with ageing. Some studies have evaluated the asso-
ciation between uric acid levels and cardiovascular mortality
in older subjects®*'°. These studies show that such patients
have a higher prevalence of hyperuricemia and a higher risk
of experiencing cardiovascular events.

OSAS is now considered an independent risk factor for
cardiovascular disease'"'>. The older population is growing
worldwide so a better understanding of this association is
needed. As life span increases, more and more patients of
this age-group are presenting to sleep laboratories. In this
study, we determined the relationship between sleep param-
eters and serum uric acid concentrations in older patients
with OSAS.

METHODS

A total of 164 patients (age>65 years) admitted to our
sleep laboratory with the complaint of snoring, and who
underwent full-night polysomnography between January 1%,
2016 and July 1%, 2018, were evaluated retrospectively.

Patients previously diagnosed with OSAS, renal dysfunc-
tion, liver disease, acute infection, hypoxemia, malignant
neoplasms, or connective tissue diseases were excluded
from the study. Inclusion criteria for patients are being
older than 65 years old and diagnosed with OSAS. A total
of 126 patients who fulfilled the inclusion criteria and
whose uric acid values were available from blood analysis
were included. Their demographic and clinical character-
istics, including age, gender, comorbidity status, drug his-
tory, smoking history and Epworth Sleepiness Scale (ESS)
score were recorded. Waist and hip circumference measure-
ments, as well as weight and height, were obtained from the
patients’ files. Ethical committee approval was obtained
from the Istanbul Research and Training Hospital (protocol
number: 26.04.2019-1809).

Polysomnography

All patients underwent overnight polysomnography
under the supervision of a sleep technician in the sleep labo-
ratory. The standard procedure was performed in all patients
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using an Embla N7000 data acquisition and analysis system
(Medcare Flaga, Reykjavik, Iceland), from 10 p.m. to 6 a.m.
The physiological signals monitored included electroenceph-
alography (EEG) (C4-M1, C3-M2, 02-M1 and 01-M2), elec-
trooculography, and submental electromyography (EMG).
The following were also obtained: ribcage and abdominal
effort, measured by respiratory inductive plethysmography
(RIP) (XactTrace, Medcare Flaga); body position, measured
with a calibrated sensor; snoring, measured with a piezoelec-
tric sensor; and oronasal flow, measured with an SpO, nasal
pressure cannula over an average of 3 s. The ECG (lead II)
was sampled at 512 Hz. Sleep stage and arousal were scored
by two experienced scorers, with 80-95% concordance,
using the Somnologica Studio software package according
to standard criteria. Respiratory events were scored as fol-
lows. Apnoea was defined as a cessation of airflow for 210 s.
Apnoea was classified as obstructive in the presence of con-
tinued movement on RIP, and as central in the absence of
movement on RIP. Hypopnea was defined as a 250% reduc-
tion in oronasal flow amplitude for 210 s, accompanied by
a 23% desaturation or arousal. Hypopnea was classified as
obstructive, central, or mixed by calibrated respiratory induc-
tance plethysmography. Hypopnea was classified as obstruc-
tive in the presence of continued movement on RIP. The oxy-
gen desaturation index (ODI) measured the number of times
that the blood oxygen level dropped by 23% from baseline
per hour of sleep.

Laboratory analyses

The full blood count and biochemical analyses were per-
formed on venous blood samples taken in the morning after
eight hours of fasting and polysomnography evaluation, using
an Olympus AU2700 Plus Analyser (Beckman Coulter, Tokyo,
Japan). The patients were divided into two groups accord-
ing to established uric acid concentration cut-off values for
hyperuricemia (>7 mg/dL in men and >6 mg/dL in women).

Statistical analyses

Statistical Package for the Social Sciences (SPSS) for
Windows software was used for the statistical analyses
(version 16.0; SPSS Inc., Chicago, IL, USA). Categorical
variables are expressed as percentages. All variables were
tested for normality with the Kolmogorov-Smirnov test.
Mean values and standard deviations were calculated for
normally distributed continuous variables, and median
values and interquartile range for non-normally distrib-
uted variables. Spearman and Pearson correlation analyses
were used to evaluate the relationships among variables.
The relationships between categorical variables were eval-
uated with the chi-square test. Comparisons between inde-
pendent groups were performed using the Mann-Whitney
U testand t-tests, or by Kruskal-Wallis one-way analysis of
variance with the Bonferroni correction applied. A p<0.05
was considered significant.



RESULTS

The mean age of the 126 patients was 69.16%3.68 (65-83)
years, and 71 (56%) were men. The control group included
14 patients (50% men), while the OSAS group consisted of 112
patients (57.1% men). No significant difference between total
sleep time and sleep efficiency in patients and controls was
detected (358.65+65.05 and 77.08%13.54 vs. 328.2170.06 and
87.60£13.98; p>0.05), while minimum O, saturation and ODI
were significantly different between groups (80.43+11.15 and
25.374£21.06 vs. 86.6413.3 and 3.712.90; p=0.016 and p=0.001).

The OSAS group included 31 mild, 44 moderate and 37
severe cases of OSAS, grouped according to the apnoea-hypop-
nea index (AHI) value. No differences were observed in age,
sex, hip circumference, waist/hip ratio, comorbidities (diabe-
tes, hypertension, coronary artery disease, congestive heart
failure, hyperlipidaemia and chronic obstructive pulmonary
disease — COPD) between the control and OSAS subgroups.
ESS score (p=0.001), body mass index (BMI) (p=0.02) and waist
circumference (p=0.036) were significantly higher in the OSAS
group than in the controls (Table 1). When the patients with
OSAS were grouped by their AHI value, no significant differ-
ence in uric acid level was detected among groups (Figure 1).

No differences in demographic parameters or comorbidi-
ties were observed when all patients with OSAS were com-
pared to controls, except in AHI value (Table 2).

Uric acid level was not correlated with the AHI value, OD,
mean overnight saturation, minimum saturation, time spent
belowwith SpO,<90%, BMI or waist or hip circumference (Table 3).

When patients were divided into two groups accord-
ing to the established cut-off values for hyperuricemia,

no differences in sleep parameters or comorbidities were
observed between the hyperuricemic and non-hyperuricemic
patients, although there were differences in BMI and waist
circumference (p=0.011 and p=0.014, respectively) (Table 4).

DISCUSSION

We found no relationship between uric acid levels and OSAS
severity, as defined by the AHI, in older patients. Furthermore,
we detected no correlation between uric acid level and polysom-
nography parameters. Hyperuricemia was only correlated with
BMI and waist circumference in our geriatric population.

Previous studies conducted on children and adults with
OSAS have shown that serum uric acid levels are elevated

Figure 1. Box plot graph of uric acid levels of patients grouped
by obstructive sleep apnoea syndrome (OSAS) severity using
the apnoea hypopnea index (AHI)

Table 1. Demographical properties and comorbidities of patients grouped by obstructive sleep apnoea syndrome severity by the

apnoea-hypopnea index.

Control Mild OSAS

Moderate OSAS Severe OSAS

n=14 n=31 n=44 n=37 p-value*
Age 69.14+3.88 69.2943.53 68.97+£3.83 69.16+3.71 0.987
Gender, male 7 (50%) 21 (67.7%) 26 (59.1%) 17 (45.9%) 0.956
Waist circumference 97.76x17.49 100.58%£10.36 104.29£18.35 107.4148.42 0.036
Hip circumference 104.15+£14.99 101.71£9.90 104.95+12.03 109.414£8.26 0.096
Waist/hip ratio 0.9440.09 1.01+0.81 0.98+0.11 0.99+40.07 0142
BMI 29.99+7.68 29.77+ 4.84 32.00+6.86 34.03+4.77 0.020
ESS 7791511 8.9+4.01 8.29+4.09 12.43£5.74 0.001
DM 3(21.4%) 4(12.9%) 17 (38.6%) 1(29.7%) 0.098
HT 7 (50%) 12 (38.7%) 30(68.2%) 22 (59.5%) 0.080
CAD 1(71%) 3(9.7%) 12 (27.3%) 9 (24.3%) 0.146
CHF 1(71%) 1(3.1%) 8(18.2 %) 4(10.8%) 0.224
Hyperlipidemia 2 (14.3%) 0 5(11.4%) 3 (8.1%) 0.249
COPD 2 (14.3%) 3(9.7%) 6(13.6%) 2 (5.4%) 0.631
Uric acid 5.5841.01 5.83+1.50 5.92+1.33 5.724+1.4 0.847

OSAS: obstructive sleep apnoea syndrome; BMI: body mass index; ESS: Epworth sleep scale; DM: diabetes mellitus; HT: hypertension; CAD: coronary artery
disease; CHF: congestive heart failure; COPD: chronic obstructive pulmonary disease. Data are expressed as mean+SD or median (range). * Kruskal-Wallis one-

way analysis of variance with the Bonferroni correction.
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in patients with OSAS compared to controls™. Hira et al.
reported that uric acid level tended to be correlated with the
amount of time spent below 90% Sa0, in 40 adult patients
with OSAS*™. In their study, polysomnography parameters did
not show significant correlations with serum uric acid level
in a regression analysis that included age and BMI. They con-
cluded that an increased uric acid level was correlated with

Table 2. Demographic characteristics and comorbidities of
patients with obstructive sleep apnoea syndrome and the
control group.

Control All OSAS
patients patients p-value*
n=14 n=112

Age 69.14+3.88 69.12+3.68 0.980
Gender, male 7 (60%) 64 (57.1%) 0.615
Waist 97.76£17.49 104.29+13.76 0119
Hip 104.15+14.99  105.53+£10.67 0.676
Waist/hip ratio 0.94+0.09 0.993+0.092 0.044
BMI 29.99+7.68 32.0645.89 0.235
ESS 7794511 9.82+4.99 0.156
AHI 3.05+1.57 27.07£19.11 0.001
DM 3(21.4%) 32 (28.6%) 0.577
HT 7 (60%) 4 (57.1%) 0.615
CAD 1(71%) 4(21.4%) 0.209
CHF 1(71%) 3(11.6%) 0.620
Hyperlipidemia 2(14.3%) 8 (71%) 0.355
COPD 2(14.3%) 11(9.8%) 0.608
Uric acid 5.68+1.01 5.83+1.41 0.704
OSAS: obstructive sleep apnoea syndrome; BMI: body mass index;

ESS: Epworth sleep scale; AHI:apnoea-hypopnea index; DM: diabetes mellitus;
HT: hypertension; CAD: coronary artery disease; CHF: congestive heart failure;
COPD:chronic obstructive pulmonary disease. Data are expressed as mean+SD
or median (range); * Chi-square test, Mann-Whitney U testand t-tests.

Table 3. Correlations among uric acid and the various parameters
of interest.

the degree of hypoxia, although the correlation was influ-
enced by the waist-hip ratio.

Inanother study of 1,135 patients, uric acid levels were cor-
related with sleep parameters, such as the AHL time elapsed
in a state of oxygen desaturation was not correlated when
confounding factors, such as BMI, cholesterol and triglycer-
ide levels, were controlled for. As in the study of Hira et al.,
the conclusion reached was that the correlation between uric
acid levels and sleep parameters was influenced by other fac-
tors, such as obesity". In our older population, no correla-
tion was observed between uric acid levels and the degree
of hypoxia, but the waist-hip ratio was significantly higher in
patients with OSAS than in controls. BMI and waist circum-
ference were also significantly higher in patients with versus
patients without high uric acid levels. Our findings are simi-
lar to those of a study of older Koreans showing that elevated

Table 4. Comparison between patients with high and normal
uric acid values

High uric Normal uric
acid level acid level p-value*
n=33 n=93

Age 69.88+4.21 £68.86£3.47 0.301
Gender, male 16 (48.5%) 55 (59.1%) 0.313
DM 10 (30.3%) 5(26.9%) 0.821
Hypertension 23 (69.7%) 48 (51.6%) 0.102
CAD 10(30.3%) 5(16.1%) 0.125
CHF 7(21.2%) 7 (7.5%) 0.049
Hyperlipidemia 3(9.1%) 7 (7.5%) 0.721
COPD 4(121%) 9(9.7%) 0.742
OSAS 29 (87.9%) 83 (89.2%) 0.759
BMI 33.6745.55 31.1746.20 0.011
Waist 106.85+117  102.45+14.95  0.014
circumference

cHiirF():umference 107.42+£9.98 104.65+11.48 0177
Waist/hip ratio 0.9940.076 0.986%0.099 0.877
ESS 9.88+4.81 9.4845.13 0.560
IR mOen g
o 20(ar 2598 16400012165 047
Minimum SpO, 80.52+11.69 81.34£10.46 0.300
Mean SpO, 91.164£5.32 92.31£2.46 0.885
Time spent 47.82168.86 35.60+£56.08 0.383
Sp0,<90% 15.9 (1gr 81.95)  11.40 (1qr 41.20)

Time % spent 13.47+17.87 9.96+£15.74 0.233

Sp0,<90%

5.23 (igr 22.68)

2.78 (1gr 10.23)

786

Uric acid
r p*
Age 0.144 0.108
BMI 0.08 0.335
Waist circumference 0.097 0.280
Hip circumference -0.045 0.617
Waist/hip ratio 0.028 0.760
ESS -0.008 0.928
AHI 0.016 0.863
ODI 0.001 0.990
Mean SpO, 0.048 0.596
Minimum SpO, 0.143 0111
Time spent Sp0,<90% -0.101 0.262

BMI:body mass index; ESS: Epworth sleep scale; AHI: apnoea-hypopnea index;
ODI: oxygen desaturation index. *Spearman and Pearson correlation analyses.
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BMI: body mass index; ESS: Epworth sleep scale; DM: diabetes mellitus;
CAD: coronary artery disease; CHF: congestive heart failure; COPD: chronic
obstructive pulmonary disease AHI: apnoea-hypopnea index; ODI: oxygen
desaturation index. Data are expressed as meantSD or median (range);
Igr: interquartile range; *Chi-square test, Mann-Whitney U testand t-tests.



uric acid levels are associated with metabolic syndrome, one
of the components of which is a large waist circumference'.

A severe OSAS group had higher uric acid levels com-
pared to controls and other OSAS groups in a study including
436 patients; moreover, hyperuricemia was associated with
cardiovascular disease in the OSAS patients'. In another
study including 449 individuals, uric acid level was signifi-
cantly higher in an OSAS versus a control group. In addition,
the proportion of hypertensive ratios was significantly higher
in the OSAS population'. In our study, no significant differ-
ences in comorbidities, including hypertension and cardio-
vascular diseases, were detected between the OSAS group
and controls. This could be a reason why the increase in uric
acid was found in their studies done by Kanbay et al.'® and
Parmaksiz et al."” but not in ours. The relationship between
increased levels of uric acid and elevated risk of cardiovascu-
lar disease has been demonstrated in many epidemiological
studies®*!°. Hyperuricemic patients with OSAS have a higher
prevalence of coronary artery disease and hypertension,
regardless of sex, than those without OSAS'®*". However, in
our series, comorbidities were not different between patients
with OSAS and controls.

Healthy adult males have higher uric acid levels than
women. This difference is caused by oestrogen, which affects
renal tubular reabsorption of acid during the pre-meno-
pausal period. It is also known that, among patients with
cardiovascular disease, uric acid levels differ by gender®. In
a study including 260 male patients with OSAS, uric acid
level was correlated with obesity and overnight oxygen-
ation, but the only significant correlation in regression analy-
sis was between uric acid and BMI'®. In another study of 105
female patients performed by the same group, women with
a high level of uric acid had a significantly higher BMI and
showed desaturation of less than 90% for longer periods®.
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