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[ Abstract] Objective To analyze the risks for major adverse cardiovascular events ( MACE) and stroke in elderly male patients
with obstructive sleep apnea (OSA). Methods A multicenter clinical trail was carried out in several hospitals including Chinese PLA
General Hospital and Peking University International Hospital during January 2015 to October 2017. A total of 675 consecutive elderly
male OSA patients were eligible for inclusion and divided into mild OSA group ( control group), moderate OSA group and severe OSA
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group according to sleep apnea hypopnea index ( AHI). All of them were followed up regularly (every 3 months). The end events of
follow-up were MACE and stroke. SPSS statistics 26. 0 was used for data analysis. Kaplan-Meier survival analysis was employed to
describe the cumulative incidence of terminal events, Log-rank test was adopted to compare the cumulative incidence between groups,
and multivariate Cox regression analysis was performed to analyze the risks of MACE and stroke in the patients. Results There were
statistically significant differences in age, body mass index (BMI), oxygen desaturation index ( ODI), mean oxygen saturation
(MSa0, ), minimum oxygen saturation, percentage of the times for Sa0, <90% in total monitoring time during overnight sleep
(TS90% ) and occurrence of carotid atherosclerosis among three groups ( P<0.05). The cumulative incidence of stroke was the highest
in severe OSA group, and the difference was statistically significant ( P<0.05). There was no significant difference in cumulative inci-
dence of MACE among three groups( P>0.05). Cox proportional hazard regression analysis showed that during the median follow-up
period of 43 (41-55) months, only the patients with severe OSA were associated with an increased risk of stroke when compared with
the control group (HR=5.43, 95%CI 1.56-18.82, P<0.05); age (HR=1.04, 95%CI 1.01-1.08, P<0.05) and history of carotid
atherosclerosis (HR=2.64, 95%CI 1.51-4.63, P<0.05) were independent risk factors for MACE in elderly male patients with OSA,
but the severity of OSA was not related to the increased risk of MACE. Conclusion The elderly male patients with severe OSA are of
high risk for stroke, but the severity is not related to the risk of MACE.
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Table 1  Comparision of clinical characteristics among three groups

Item Control group(n=155) Moderate OSA group(n=197) Severe OSA group(n=323) P value
Age[ years, M(Q,, Q5)] 67.0(64.0, 73.0) 65.5(62.0, 72.0) 65.0(62.0, 69.0) ™ 0. 001
BMI[ kg/m?, M(Q,, Q3)] 25.4(23.2, 27.5) 25.8(23.7, 28.0) 27.7(25.2, 30.0) ™ * 0. 000
SBP[ mmHg, M(Q,, 05)] 130.0(123.0, 145.0) 131.0(124.0, 150.0) 132.0(125.0, 145.0) 0. 503
DBP[ mmHg, M(Q,, Q;) ] 80.0(70.0, 86.0) 76.0(70.0, 85.0) 78.0(70.0, 84.0) 0.870
Smoking[ n(%) ] 29(18.6) 32(16.3) 83(25.7) 0. 062
Alcohol drinking[ n( %) ] 21(13.5) 26(13.3) 42(13.0) 0. 160
FPG[ mmol/L, M(Q;, Q3)] 6.0(5.1,6.3) 6.2(5.4,6.4) 6.2(5.5,6.5) 0.524
TC[ mmol/L, M(Q,, Q3)] 4.2(3.3, 4.8) 3.9(3.4, 4.5) 4.0(3.4, 4.7) 0.321
TG[ mmol/L, M(Q,, Q3) ] 1.3(1.0, 1.8) 1.2(0.8, 1.7) 1.3(1.0, 2.5) 0. 162
TST[h, M(Q,, Q3)] 6.8(6.1,7.4) 7.0(5.9,7.4) 7.0(6.1, 7.5) 0.101
AHI[ times/h, M(Q,, Q3) ] 9.3(6.9, 12.5) 21.6(18.5, 26.5) 48.5(38.3, 58.9) =% 0. 000
ODI[ times/h, M(Q,, Q3)] 8.0(4.4,11.6) 17.0(11.8, 23.6) 40.0(28.1, 53.6) ™* 0. 000
MSa0,[ %, M(Q,, Q3)] 94.0(92.0, 95.0) 94.0(93.0, 95.0) 93.0(91.0, 95.0) 0. 000
LSa0,[ %, M(Q,, 0;)] 85.0(78.0, 88.0) 82.0(77.0, 86.0) 75.0(67.0, 82.0) ™ 0. 000
TS90% [ min, M(Q,, Q;) ] 3.2(0.7, 42.6) 6.9(1.8, 32.6) 32.5(8.8, 90.5) *** 0. 000
Hyperlipidemia[ n( %) ] 44(28.2) 56(28.6) 84(26.1) 0.829
Hypertension[ n( %) ] 108(69.2) 120(61.3) 219(67.8) 0. 147
Carotid atherosclerosis[ n( %) | 52(33.3) 56(28.6) 72(22.3) * 0. 029
COPD[ n(%) ] 17(10.9) 21(10.7) 21(6.5) 0. 142
Diabetes mellitus[ n( %) ] 32(20.5) 51(26.0) 88(27.2) 0.274

OSA; obstructive sleep apnea; BMI: body mass index; SBP :systolic blood pressure; DBP ; diastolic blood pressure; FPG: fasting plasma glucose; TC:
total cholesterol; TG triglyceride; TST: total sleep time; AHI: apnea hypopnea index; ODI: oxygen desaturation index; MSaO,: mean oxygen satura-

tion; LSa0,: lowest oxygen saturation; TS90% : percentage of the times for Sa0,<90% in total monitoring time during overnight sleep; COPD: chronic

obstructive pulmonary disease. Compared with control group, “P<0.05, ** P<0.01; compared with moderate group, *P<0.05, *P<0.01.
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Figure 1 Kaplan-Meier survival curve for MACE

MACE : major adverse cardiovascular events.
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Table 2 Cox regression analysis on incidence of MACE and stroke

Model 1 Model 2 Model 3
Group
HR 95%CI P value  HR 95%CI P value  HR 95%CI P value
Moderate( 15. 0< AHI<30. 0 times/h)
MACE .22 0.61-2.42 0.575 1.27 0.64-2.54 0.491  0.96 0.45-2.02 0.909
Stroke 2.58 0.84-7.83 0.096  2.65 0.87-8.10 0.087  2.70 0.85-8.56 0.092
Severe( AHI=30 times/h)
MACE 0.93 0.49-1.80 0.838  0.98 0.50-1.93 0.954  1.07 0.43-2.65 0.881
Stroke 2.84 0.99-8.16 0.052  3.88 1.34-11.23 0.012  5.43 1.56-18.82 0.008

MACE ; major adverse cardiovascular events; AHI: apnea hypopnea index; OSA; obstructive sleep apnea; BMI;body mass index; ODI: oxygen desatura-
tion index; MSpO,: mean oxygen saturation; LSpO,: lowest oxygen saturation; T90: percentage of the times for Sa0, <90% in total monitoring time
during overnight sleep. Model 1: unadjusted for the OSA group; Model 2; adjusted for the OSA group, age and BMI; Model 3; adjusted for the OSA
group, age, BMI, ODI, MSpO,, LSp0O,, T90, carotid atherosclerosis. 5.0<AHI<15.0 times/h was used as control group.
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