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[ Abstract] Objective To investigate the effect of high triglyceride (TG) and/or high waist circumference phenotypes on the risk of
major adverse cardiovascular events ( MACE) in elderly males with obstructive sleep apnea ( OSA). Methods A total of 704
consecutive elderly male OSA patients were enrolled from multiple centers including the Chinses PLA General Hospital and Peking
University International Hospital, etc, from January 2015 to October 2017. The patients were categorized into four groups according to
triglyceride-waist-circumference phenotype, normal TG with normal WC (NTNW) group (n=173), high TG with normal WC (HTNW)
group (n=95), normal TG with enlarged WC (NTGW) group (n=299), and high triglyceride-waist-circumference ( HTGW ) group

(n=137) . SPSS 26. 0 was used for data analysis. According to the data type, Kruskal-Wallis test or X* test was used to compare the
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differences in demographic characteristics, clinical pathological characteristics, comorbidities, sleep parameters, and laboratory findings
among the four groups. Kaplan-Miere survival analysis was used to test the cumulative survival rate among the four groups of elderly male
OSA patients, and Cox regression analysis was used to analyze the occurrence of MACE of elderly male OSA patients with HTGW
phenotype. Results The differences were all statistically significant among the four groups in age, body mass index ( BMI) , waist
circumference (WC) , systolic blood pressure (SBP), diastolic blood pressure (DBP), TG, low-density lipoprotein cholesterol ( LDL-C) ,
apnea hypopnea index (AHI) , oxygen desaturation index (ODI) , history of hyperlipidemia, and history of hypertension ( P<0.05).
Of the 704 patients, MACE occurred in 68 (9.7%) , with the highest incidence of MACE in the HTGW group (16.1%). The cumulative
survival rate was lower in the HTGW group than those in the other three groups (P, =0.007). COX regression analysis showed
that HTGW was associated with the occurrence of MACE in elderly male OSA patients, with a hazard ratio (HR) of 2.290 (95%CI
1.153-4.548; P=0.018). After adjusting for confounders, the findings were consistent, with an adjusted hazard ratio (aHR) of
4.433 (95%CI 1.496-13.132; P=0.007). In addition, age (HR=1.051, 95%CI 1.017-1.086; P<0.01), and high systolic
blood pressure level (HR=1.025, 95%CI 1.012-1.038; P<0.001) were risk factors of MACE in elderly OSA patients. Conclusion Elderly
male OSA patients with HTGW phenotype have a relatively higher risk of MACE.
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Table 1  Comparison of baseline data of OSA patients between groups
ltem NTNW group(n=173)  HTNW group(n=95) NTGW group(n=299) HTGW group(n=137)  H/X*> P value
Demographics
Agel years, M(Q,, 05)] 66.5(62.3,72.8) 67. 0(63.3,73.5) 65.0(62.0,70.0) 65.0(62.0,69.0) 12.806  0.005
BMI[ ke/m?, M(Q,, Q3)] 24.7(22.7,27.2) 25.8(22.7,27.7) 27.6(25.6,30.1) 27.7(25.6,31.1)  119.379  <0.001
WC[em, M(Q,, Q5)] 80.0(74.0,87.0) 81.0(77.3,88.0) 100.0(96.0,118.0) 100.0(95.0,110.0) 498.505 <0.001
SBP[mmHg, M(Q,, Q;)] 128.0(120.0,138.0)  133.50(124.0,143.8) 128.0(115.0,140.0) 139.0(128.0,150.0)  42.918 <0.001
DBP[ mmHg, M(Q,, Q3)] 75.0(70.0,81.0) 76.0(71.0,80.8) 71.0(60.0,80.0) 76.0(70.0,82.0)  26.788  <0.001
FBG[ mmol/L, M(Qy, Q)] 5.7(5.0,6.4) 5.5(4.9,6.3) 5.5(4.4,6.5) 5.4(4.9,6.5) 6.779  0.079
TG mmol/L, M(Q,, 03)] 1.1(0.9,1.4) 2.1(1.9,2.5) 1.1(0.9,1.5) 2.1(1.9,2.8) 467.430  <0.001
HDL-C[ mmol/L, M(Q,, Q5)] 1.1(0.9,1.4) 1.2(0.9,1.5) 1.2(0.9,1.7) 1.3(1.0,1.6) 7.624  0.054
LDL-C[ mmol/L, M(Q,, Q3)] 2.5(1.9,3.1) 2.5(1.9,2.9) 2.7(2.1,3.9) 2.5(1.8,3.0) 14.407  0.002
Sleep parameters
AHI[ times/h, M(Q,, Q5) ] 26.6(13.4,42.8) 32.1(18.2,45.4) 32.9(21.1,52.8) 32.8(20.7,49.6) 16.627  0.001
ODI[ times/h, M(Q,, Q3)] 19.2(10.0,36.8) 21.4(12.2,37.7) 28.6(13.9,44.7) 26.0(13.1,45.6) 13.445  0.004
TSTLh, M(Q,, Q3)] 7.1(6.2,7.6) 7.0(6.2,7.4) 7.0(6.1,7.5) 7.0(6.0,7.8) 1216 0.749
TSA9O[ min, M(Q,, 03)] 7.9(1.6,45.5) 11.4(3.3,50.8) 16.5(4.3,60.3) 20.0(3.5,74.4) 7.334  0.062
MSpO,[ %, M(Qy, Q3)] 93.0(91.0,95.0) 93.6(92.0,95.0) 93.0(91.0,95.0) 93.0(91.0,95.0) 3.004  0.377
LSp0,[ %, M(Q,, Q5)] 80.0(73.0,86.0) 80.5(75.0,85.0) 79.0(70.0,84.0) 78.0(70.0,83.0) 6.760  0.080
MAT[ %, M(Q,, ;)] 2.6(18.6,25.7) 22.1(18.7,25.6) 22.6(20.0,26.0) 2.1(19.5,25.2) 3180 0.365
Medical history[ n(%) ]
Hyperlipidemia 33(19.1) 33(34.7) 75(25.1) 50(36.5) 15.171 0.002
Hypertension 86(49.7) 62(65.3) 151(50.5) 100(73.0) 25.768  <0.001
Diabetes mellitus 30(17.3) 22(23.2) 76(25.4) 25(18.2) 5.440  0.142

OSA; obstructive sleep apnea; NTNW ; normal TG with normal WC; HTNW . high TG with normal WC; NTGW ; normal TG with enlarged WC; HTGW .
high TG with enlarged WC; BMI: body mass index; WC; waist circumference; SBP; systolic blood pressure; DBP; diastolic blood pressure; FBG: fasting blood
glucose; TG triglyceride; HDL-C: high-density lipoprotein cholesterol; LDL-C low-density lipoprotein cholesterol ; AHI; apnea hypopnea index; ODI: oxygen

desaturation index; TST'; total sleep time; TSA90: duration of time with SpO,< 90% ; MSpO, : mean pulse oxygen saturation ; L.SpO, ; lowest pulse oxygen satura-

tion; MAT; mean apnea time. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of occurrence of MACE between groups during follow-up period

[n(%) ]

Hospitalization for Hospitalization for

Group n MACE Cardiovascular death Myocardial infarction
unstable angina heart failure

NTNW 173 13(7.5) 2(1.2) 0(0.0) 10(5.8) 2(1.2)
HTNW 95 5(5.3) 1(1.1) 3(3.2) 0(0.0) 1(1.1)
NTGW 299 28(9.4) 5(1.7) 7(2.3) 16(5.4) 4(1.3)
HTGW 137 22(16.1) 4(2.9) 7(5.1) 12(8.8) 3(2.2)
X2 9.475 1.582 9.682 8.503 0.897
P value 0.024 0.712 0.012 0.037 0.882

MACE : major adverse cardiovascular event; NTNW: normal TG with normal WC; HTNW ; high TG with normal WC; NTGW :normal TG with enlarged
WC; HTGW : high TG with enlarged WC group; TG : triglyceride; WC; waist circumference.
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Figure 1 Kaplan-Meier survival curves during follow-up

in each group
MACE: major adverse cardiovascular event; NTNW: normal TG with
normal WC; HTNW : high TG with normal WC; NTGW ; normal TG
with enlarged WC; HTGW ; high TG with enlarged WCj

TG triglyceride; WC: waist circumference.
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Table 3  One-way Cox regression analysis of risk of

MACE in each group

Group B SE Wald X? HR 95%CI P value
NTNW 9.442 1

HTNW  -0.418 0.527 0.284  0.658 0.235-1.848  0.427
NTGW 0.382  0.336 2.739 1.466  0.759-2.831 0.255
HTGW  0.828 0.350  7.222  2.290 1.153-4.548 0.018
MACE: major adverse cardiovascular event; NTNW: normal TG with

normal WC; HTNW . high TG with normal WC; NTGW ; normal TG with
enlarged WC; HTGW: high TG with enlarged WC; TG triglyceride;
WC waist circumference.

®4 HHEE MACE KERKHZEZE Cox EIF5H
Table 4 Multivariate Cox regression analysis of risk of

MACE in each group

Factor B SE Wald X? HR 95%CI P value
NTNW 11.995 1

HTNW  -0.314 0.589 0.284 0.731 0.230-2.319 0.5%4
NTGW 0.761  0.460 2.739  2.141  0.869-5.277  0.098
HTGW 1.489 0.554 7.222  4.433  1.496-13.132  0.007
Age 0.050 0.017 8.792 1.051 1.017-1.086  0.003
BMI -0.014 0.038 0.127  0.987 0.916-1.063 0.722
TG -0.203 0.218 0.867 0.817 0.533-1.251 0.352
WwC -0.018 0.013 1.945 0.983 0.959-1.007 0.163
AHI -0.007 0.007 0.99  0.993 0.980-1.007 0.318
SBP 0.024 0.007 13.602 1.025 1.012-1.038 <0.001

MACE: major adverse cardiovascular event; NTNW: normal TG with
normal WC; HTNW . high TG with normal WC; NTGW : normal TG with
enlarged WC; HTGW: high TG with enlarged WC; BMI: body mass
index; TG triglyceride; WC: waist circumference; AHI: apnea hypopnea

index; SBP: systolic blood pressure.
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