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[ Abstract] Objective To investigate the impact of uric acid (UA) and waist circumference ( WC) on the risk of major adverse
cardiovascular events (MACE) in elderly male patients with obstructive sleep apnea (OSA). Methods From January 2015 to October 2017,
a total of 671 male patients were enrolled, who were diagnosed with OSA for first time at outpatient clinics or sleep centers of six tertiary
hospitals, including the Chinese PLLA General Hospital and Peking University International Hospital. Demographic data, sleep respira-
tion parameters, biochemical indicators, and clinical histories were collected. Patients were divided into four groups based on UA and
WC levels: control group (n=290), hyperuricemia group (n=54), abdominal obesity group (n=276), and hyperuricemia-waist
(HUAW) group (n=51). Follow-ups were conducted every three months, with MACE as the primary endpoint. Data analysis was
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performed using SPSS 26. 0. Intergroup comparisons were conducted using ANOVA | nonparametric tests, or the Chi-square test based on
data types. Kaplan-Meier curves were used to analyze the cumulative MACE incidence in the four groups. The Cox proportional hazards
regression model was used to assess the impact of UA and WC on the risk of MACE in elderly male OSA patients. Results Statistically
significant differences were observed among the four groups of patients in age, smoking, body mass index, WC, high-density lipoprotein
cholesterol, UA, apnea-hypopnea index, oxygen desaturation index, average blood oxygen saturation, minimum blood oxygen saturation,

and hypertension (P<0. 05 for all). Kaplan-Meier survival analysis indicated that the cumulative survival rate for MACE in the HUAW
group was lower than that in the other three groups (P, =0.001). Univariate Cox regression analysis revealed that, compared to the
control group, the risk of MACE was significantly higher in the abdominal obesity group (HR=1.968, 95%CI 1. 106-3. 503; P=0.021)

and HUAW group (HR=3.811, 95%CI 1.811-8.019; P<0.001). After adjusting for confounders, the conclusion remained consistent.

The hazard ratio for the abdominal obesity group was 2. 737 (95%CI 1.343-5.581; P=0.006) and 4. 228 (95%CI 1.783-10. 026;

P=0.001) for the HUAW group after adjustment. Additionally, age (HR=1.048, 95%CI 1.013-1.084; P=0.006) and hypertension
(HR=2.547, 95%CI 1.312-4.945; P=0.006) were identified as risk factors for MACE in elderly male OSA patients. Subgroup
analysis showed significantly increased risk of MACE in patients aged =70 years [ (HR=3.039, 95%CI 1.008-9.165) and ( HR=4.703,
95%CI 1.158—-19.090) ] as well as in those with comorbid hypertension [ (HR=2.606, 95%CI 1.183-5.740) and (HR=4.747, 95% CI
1.898-11.870) ] in the abdominal obesity and HUAW groups ( P<0.05 for all). Moreover, the risk of MACE also increased in
patients under 70 years of age in the HUAW group ( HR=4.530, 95%CI 1. 379-14. 878 ; P<0.05). Conclusion Elderly male OSA
patients with HUAW and abdominal obesity have higher risk for MACE. OSA patients should focus on body mass index control, overall
body fat distribution, and early UA screening.
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Table 1  Comparison of clinical data among four groups

Control group Hyperuricemia group ~ Abdominal obesity group HUAW group
Item P value
(n=290) (n=54) (n=276) (n=51)

Age[ years, M(Q,, Q3) ] 66.0(63.0,73.0) 67.0(62.0,73.0) 65.0(62.0,69.0) 65.0(60.0,72.0) 0.014
Smoking[ n( %) | 97(33.4) 7(13.0) 96(34.8) 14(27.5) 0.013
Drinking[ n(%) ] 49(16.9) 5(9.3) 35(12.7) 10(19.6) 0.235
BMI[ keg/m?, M(Q,, Q3)] 24.2(22.2,26.1) 25.5(24.0,26.8) 28.3(26.4,30.4) 30.1(28.5,31.3) <0.001
WC[em, M(Q,, Q3)] 80.0(76.0,86.0) 88.0(80.0,89.0) 99.0(93.0,108.0) 100.0(95.0,110.0) <0.001
TG[ mmol/L, M(Q,, Q3) ] 1.3(1.0,1.9) 1.8(1.0,2.7) 1.3(1.0,1.8) 1.4(1.0,1.7) 0. 062
HDL-C[ mmol/L, M(Q,, Q5)] 1.1(0.9,1.4) 1.1(0.9,1.4) 1.0(0.9,1.3) 1.0(0.8,1.2) 0. 005
LDL-C[ mmol/L, M(Q,, Q5) ] 2.4(1.9,3.0) 2.4(1.8,2.8) 2.4(1.9,2.9) 2.4(2.0,3.0) 0.713
UA( pmol/L, x+s) 329.9+57.6 469.3+43.2 355.4+53.4 478.6+49.3 <0. 001
AHI[ times/h, M(Q,, Q3) ] 22.6(12.3,37.9) 26.4(12.5,39.6) 35.8(21.0,52.2) 40.5(22.3,61.6) <0.001
TST[h, M(Q,, Q)] 7.1(6.2,7.5) 6.9(5.8,7.3) 7.0(5.9,7.5) 6.9(6.3,7.7) 0.304
ODI[ times/h, M(Q,, Q)] 18.0(9.0,30.7) 16.8(8.7,33.8) 28.7(13.3,45.3) 32.3(16.0,53.5) <0.001
MSpO,[ %, M(Q,, Q3) ] 94.0(92.0,95.0) 95.0(92.3,96.0) 93.0(91.2,95.0) 93.0(91.0,95.0) 0. 004
LSp0,[ %, M(Q,, Q;)] 81.5(75.0,86.0) 82.0(74.0,86.0) 79.0(71.0,84.0) 77.0(69.0,83.0) <0.001
Hypertension[ n( %) ] 170(58.6) 36(66.7) 194(70.3) 41(80.4) 0.003
Hyperlipidemia[ n( %) | 70(24.1) 20(37.0) 63(24.6) 17(33.3) 0.132
Carotid atherosclerosis[ n(%) ] 80(27.6) 10(18.5) 60(21.7) 11(21.6) 0.275
Diabetes mellitus[ n( %) ] 63(21.7) 18(33.3) 76(27.5) 9(17.6) 0.107
COPD[n(%) ] 28(9.7) 3(5.6) 19(6.9) 6(11.8) 0.432

HUAW . hyperuricemia-waist; BMI: body mass index; WC: waist circumference; TG triglyceride; HDL-C: high-density lipoprotein cholesterol;

LDL-C: low-density lipoprotein cholesterol; UA; uric acid; AHI; apnea hypoventilation index; TST: total sleep time; ODI: oxygen desaturation index;

MSpO, : mean pulse oxygen saturation; LSpO, : lowest pulse oxygen saturation; COPD: chronic obstructive pulmonary disease.
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Figure 1 Kaplan-Meier survival curves for incidence of

MACE in four groups
MACE : major adverse cardiovascular events;

HUAW : hyperuricemia-waist.
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Table 2 Univariate Cox regression analysis of risk of MACE in four groups

Factor B SE Wald HR(95%CI) P value
Control group 1.000( ref. )
Hyperuricemia group -0.463 0.748 0.384 0.629(0. 145-2.725) 0.535
Abdominal obesity group 0.677 0.294 5.297 1.968(1.106-3.503) 0.021
HUAW group 1.338 0.380 12.426 3.811(1.811-8.019) <0.001
MACE: major adverse cardiovascular events; HUAW ; hyperuricemia-waist.

®3 BEARE MACE RERBMEER Cox EEASH
Table 3 Multivariate Cox regression analysis of risk of MACE in four groups

Factor B SE Wald HR(95%CI) P value
Control group 1.000( ref. )
Hyperuricemia group -0.640 0.757 0.714 0.528(0.120-2.327) 0.398
Abdominal obesity group 1.007 0.363 7.676 2.737(1.343-5.581) 0. 006
HUAW group 1.442 0.441 10.713 4.228(1.783-10.026) 0.001
Age 0.047 0.017 7.469 1.048(1.013-1.084) 0. 006
Smoking 0. 096 0. 266 0.130 1.100(0. 654-1.852) 0.719
BMI -0.059 0. 046 1. 650 0.943(0.862-1.031) 0.199
HDL-C -0.035 0.339 0.011 0.966(0.497-1.876) 0.918
AHI 0.001 0.007 0.017 1.001(0.987-1.015) 0. 895
MSpO, 0.043 0. 047 0. 870 1.044(0.953-1. 144) 0.351
Hypertension 0.935 0.338 7.630 2.547(1.312-4.945) 0. 006

MACE : major adverse cardiovascular events; HUAW ; hyperuricemia-waist; BMI; body mass index; HDL-C: high-density lipoprotein cholesterol; AHI;

apnea hypoventilation index; MSpO,: mean pulse oxygen saturation.
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Table 4 Subgroup analysis of the risk of MACE in four groups

[HR (95%CI) ]

Factor Control group Hyperuricemia group Abdominal obesity group HUAW group
Age
<70 years 1. 000( ref. ) o 2.381(0.901-6.292) 4.530(1.379-14.878) *
=70 years 1. 000( ref. ) 1.357(0.290-6. 347) 3.039(1.008-9.165) 4.703(1.158-19.090) *
Hypertension
Yes 1. 000( ref. ) 0.620(0.137-2.811) 2.606(1.183-5.740) 4.747(1.898-11.870) *
No 1. 000(ref. ) B 2.907(0.515-16.399) 1.205(0.262-5.629)

MACE: major adverse cardiovascular events; HUAW ; hyperuricemia-waist. “The model failed because of the small sample size. Compared with control

group, * P<0. 05. Adjusted for age, body mass index, smoking, high-density lipoprotein cholesterol, apnea-hypopnea index, mean pulse oxygen saturation,

hypertension. In each case, the model is not adjusted for the stratification variable.
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