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[ Abstract]
with obstructive sleep apnea hypopnea syndrome ( OSAHS)-related hypertension. Methods

Objective To investigate the occurrence and influencing factors of carotid atherosclerosis (CAS) in the elderly patients
A total of 1 290 consecutive elderly
patients ( =60 years old) with polysomnography-diagnosed OSAHS admitted from January 2015 to October 2017 were enrolled in this
multi-center study. After exclusion of secondary hypertension caused by diabetes, other causes and serious cardiovascular and cerebro-
vascular diseases (such as atrial fibrillation, heart failure and stroke) , 755 elderly OSAHS patients were finally included. According to
whether they met the OSAHS related hypertension diagnostic criteria formulated by the Chinese Medical Doctor Association in 2012,
they were divided into hypertension group (n=415) and non-hypertension group (n=340). Based on the occurrence of CAS or not,
those patients were further assigned into CAS subgroup (n=74) and non-CAS subgroup (n=341). The demographic characteristics,
sleep parameters, blood biochemical and blood routine indexes and medical history were compared between the 2 groups. SPSS statistics
20. 0 was used for data analysis. Spearman correlation analysis and logistic regression analysis were employed to explore the influencing
factors for CAS in elderly patients with OSAHS-related hypertension. Results The incidence of CAS was significantly higher in elderly
OSAHS-related hypertension patients than the non-hypertension group [ 17. 8% (74/415) vs 12. 1% (41/340) ; P<0.05], the incidence
was also higher in the female OSAHS-related hypertension patients than the male ones[21.0% (34/162) vs 15.8% (40/253);
P<0.05], and the prevalence was mainly concentrated in the patients aged 70~ 80 years, followed by those of 60~70 and =80 years
old [29.7% (30/101) ws 13.9% (41/296) and 16.7% (3/18); P<0.05]. Age, body mass, body mass index ( BMI), waist
circumference, smoking history, drinking history, systolic blood pressure, total sleep time (TST), mean pulse oxygen saturation
(MSpO, ), triglyceride, creatinine, uric acid, mean corpuscular hemoglobin concentration (MCHC) , platelet count (PLT), white
blood cell count ( WBC) , peptic ulcer and chronic obstructive pulmonary disease ( COPD) differed between the CAS subgroup and
non-CAS subgroup (all P<0.05). Spearman correlation analysis showed that age, smoking history, drinking history, systolic blood
pressure, TST, gastroesophageal reflux disease, peptic ulcer and COPD were positively correlated with CAS in elderly patients with
OSAHS-related hypertension (r=0.158, 0.185, 0.237, 0.108, 0.116, 0.104, 0.147, 0.266; P<0.05), while, body weight,
BMI, waist circumference, MSp0, , triglycerides, creatinine, uric acid, MCHC, PLT and WBC were negatively correlated (r=-0.206,
-0.210, -0. 110, -0.263, -0. 144, -0. 166, -0.175, —0.205, —-0.211, —0.100; P<0.05). Logistic regression analysis indicated
that BMI, smoking history, drinking history, systolic blood pressure, MSpO, and creatinine were independent influencing factors of CAS
in elderly patients with OSAHS related hypertension (OR=0. 811, 3.243, 3.271, 1.020, 0. 810, 0.978; P<0.05). Conclusion The
elderly patients with OSAHS-related hypertension have generally high prevalence of CAS, and it is more common in those aged 70-80
years and in women than men. Smoking history, drinking history and systolic blood pressure are independent risk factors for CAS, while
BMI, MSpO, and creatinine concentration are independent protective factors in the population.
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Table 1 Comparison of baseline data between hypertension group and non-hypertension group
Item Non-hypertension group(n=340) Hypertension group(n=415) P value
Male[ n(%) ] 186(54.7) 253(61.0) 0.083
Age[ years, M(Q;, Q3) ] 64.00(61.00,68.00) 65. 00(62. 00,70. 00) 0.017
Height[ em,M(Q,, Q5) ] 167.00( 160.00,172.00) 165.00( 160. 00,165.00) 0.232
Body mass[ kg, M(Q,, Q;)] 70. 00 62. 00, 78. 00) 74.00(65. 00,82. 00) <0. 001
BMI[ kg/m?, M(Q,, Q)] 25.37(22.82,27.46) 26. 89(24. 60,29. 39) <0. 001
Waist circumference[ ecm,M(Q,, Q5) ] 88.00(78.00,98.00) 93.00(81.00,101.00) <0. 001
Smoking[ n(%) ] 66(19.4) 85(20.5) 0.715
Drinking[ n( %) ] 24(7.1) 36(8.7) 0.414
SBP[ mmHg, M(Q,, Q3)] 125.00( 120. 00,130. 00) 135.00( 128. 00, 145.00) <0. 001
DBP[ mmHg, M(Q,, Q3)] 74..00(70. 00,80. 00) 77.00(70. 00,84. 00) <0.001
Sleep parameters[ M(Q,, Q) ]
AHI( times/h) 24.60(14.15,36.38) 27.90( 14.90,49. 60) 0.014
ODI( times/h) 18.60(10. 10,33.00) 23.50(10.70,43.00) 0.003
MSpO,( %) 93.60(92.00,95.00) 93.00(91.00,95.00) 0.072
RBC(x10"/L) 4.45(4.18,4.81) 4.54(4.27,4.85) 0.044
Medical history[ n( %) ]
Hyperlipidemia 52(15.3) 92(22.2) 0.017
CAS 41(12.1) 74(17.8) 0.028

BMI: body mass index; SBP: systolic blood pressure; DBP . diastolic blood pressure; AHI: apnea-hypopnea index; ODI: oxygen desaturation index;

MSpO, : mean pulse oxygen saturation; RBC: red blood cell; CAS ; carotid atherosclerosis. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of clinical features between CAS group and non-CAS groupin elderly patients with OSAHS related hypertension

Ttem Non-CAS group(n=341) CAS group(n=174) P value

Male[ n(%) ] 213(62.5) 40(54.1) 0. 190
Agel[ years, M(Q,, Q3) ] 65.00(62.00,70.00) 68.00(64.00,73.25) 0. 001
Height[ em ,M(Q,, Q3) ] 166. 00( 160. 00,172. 00) 163.00( 158. 00,170. 00) 0.071
Body mass[ kg, M(Q,, Q3)] 75.00(67.00,82.00) 66.50(55.75,66.50) <0.001
BMI[ kg/m?, M(Q,, Q5] 27.22(25.03,29.71) 24.93(22.49,27.63) <0. 001
Waist circumference[ em,M(Q,, 94.00(81.00,102.00) 88.50(80.00,98.00) 0. 025
Smoking[ n( %) | 58(17.0) 27(36.5) <0.001
Drinking[ n(%) 19(5.6) 17(23.0) <0.001
SBP[mmHg, M(Q;, Q3)] 135.00( 128. 00, 140. 00) 140. 00( 124. 00,156. 00) 0.028
DBP[ mmHg, M(Q,, 0;)] 76.00(70.00,82.00) 80. 00(69. 00,88. 25) 0.452
Sleep parameters[ M(Q,, Q5) ]

AHI(times/h) 28.7(15.4,50. 10) 21.65(10.00,44. 48) 0.052

TST(h) 7.04(6.11,7.74) 7.24(7.13,7.31) 0.018

MSpO,(%) 93.80(92.00,95.00) 91.00(89.00,93.00) <0. 001
Blood index[ M(Q,, Q) ]

1-Bil ( umol /L) 8.40(6.50,10.20) 7.70(5.96,10. 12) 0.052

TG( mmol/L) 1.47(1.05,2.02) 1.24(0.89,1.55) 0.003

Creatinine ( wmol/L) 73.51(63.40,83.21) 64.80(57.27,79.93) 0. 001

Uric acid( pmol/L) 360.00(311.55,399.00) 323.00(259. 38,376. 38) <0.001

MCHC(g/L) 338.00(330. 00,346. 00) 332.75(321.38,340. 00) <0.001

PLT(x10°/L) 215.00( 182.25,245.50) 169.75(146. 25,235.25) <0.001

WBC(x10°/L) 6.27(5.40,7.15) 5.86(4.97,6.93) 0.043
Medical history[ n( %) ]

GERD 5(1.5) 4(5.4) 0.058

Peptic ulcer 1(0.3) 3(4.1) 0.019

COPD 5(1.5) 11(14.9) <0.001
OSAHS[n(%) ] 0.233

Mild(5<AHI<15) 80(23.5) 24(32.4)

Moderate (15 < AHI<30) 93(27.3) 20(27.0)

Severe ( AHI=30) 168(49.3) 30(40.5)

OSAHS; obstructive sleep apnea hypopnea syndrome; CAS . carotid atherosclerosis; BMI; body mass index; SBP: systolic blood pressure; DBP . dias-
tolic blood pressure; AHI: apnea-hypopnea index; TST: total sleep time; MSpO, : mean pulse oxygen saturation; I-Bil: indirect bilirubin; TG triglyceride;
MCHC ; mean corpuscular hemoglobin concentration; PLT; platelet count; WBC; white blood cell; GERD: gastroesophageal reflux disease; COPD; chronic

obstructive pulmonary disease. 1 mmHg=0. 133 kPa.
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£ 3 EHF OSAHS HEXFMEEE CAS 5ZIGIRHIEXME
Table 3  Correlation between CAS and various indicators in

elderly patients with OSAHS related hypertension

Ttem r P value
Age 0. 158 0. 001
Body mass -0.206 0. 000
Height -0.089 0.071
BMI -0.210 0. 000
Waistline -0.110 0.025
Smoking 0. 185 0. 000
Drinking 0.237 0. 000
SBP 0. 108 0.028
AHI -0. 096 0. 051
TST 0.116 0.018
MSpO, -0.263 0. 000
I-Bil -0.096 0.052
TG -0. 144 0. 003
Creatinine -0. 166 0. 001
Uric acid -0.175 0. 000
MCHC -0.205 0. 000
PLT -0.211 0. 000
WBC -0. 100 0. 042
GERD 0. 104 0. 035
Peptic ulcer 0. 147 0. 003
COPD 0. 266 0. 000

OSAHS: obstructive sleep apnea hypopnea syndrome; CAS: carotid
atherosclerosis; BMI: body mass index; SBP: systolic blood pressure;
AHI. apnea-hypopnea index; TST: total sleep time; MSpO, : mean pulse
oxygen saturation; I-Bil: indirect bilirubin; TG: triglyceride; MCHC:
mean corpuscular hemoglobin concentration; PLT: platelet count; WBC:
white blood cell; GERD: gastroesophageal reflux disease; COPD; chronic

obstructive pulmonary disease.

2.4 Z% OSAHS HXSM/EEZE CAS MG
e
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AAEAE I M, Z A EK logistic 813437 (32 2 0]
i) 78 : BMI(OR = 0. 811, 95% CI 0. 740 ~ 0. 889) .
MSpO, (OR = 0. 810, 95% CI 0.740 ~ 0. 888 ) Fl1 JJL fif
(OR=0.978, 95% CI 0.961 ~0.995) & # 4 OSAHS
AHOC T IR B 35 CAS OR3P B 2R W M 52 (OR =
3.243, 95%CI 1.584 ~6.638) K L (OR=3.271,
95%CI 1.330~8. 044) W4 . (OR=1. 020, 95%CI
1.001~1.038) /& &4F OSAHS 56 & IfiL 5 M CAS
SR R, LR 4,

&4 ZF OSAHS HXFMESRE CAS BRRERKN
% [F % logistic [@3 42 #7
Table 4 Multivariate logistic regression analysis of CAS risk

factors in elderly patients with OSAHS related hypertension

Item B SE Wald P value  OR 95%CI

BMI -0.209 0.047 19.903 0.000 0.811 0.740-0.889
Smoking 1.176  0.365 10.361 0.001 3.243 1.584-6.638
Drinking 1.185 0.459 6.667 0.010 3.271 1.330-8.044
SBP 0.019 0.009 4.451 0.035 1.020 1.001-1.038
MSpO, -0.210 0.047 20.417 0.000 0.810 0.740-0.888
Creatinine  -0.022 0.009 6.139 0.013 0.978 0.961-0.995

OSAHS: obstructive sleep apnea hypopnea syndrome; CAS: carotid
atherosclerosis; BMI: body mass index; SBP: systolic blood pressure;

MSpO, : mean pulse oxygen saturation.

3 i
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Wi 5 250 30 JORR 75 R T (B 3G s Tt . B4,
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T ACJERAN 2 L M I S R 1 D e R 3 s 5 g B
IR AN T A B KR R RE AL XU (R
R A 35 D7 2 CUAR IR A /A W T ) T L2 3 o 45 3 ik P
B2 ik R R T il 25w, DT 3037 20 K ok e R Ak
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AW KB, o AR CAS I3 KU R 2
— o Y BEPERITE R 40 o/d I, 2300 AR 5 R A
H A EE AL, IR S Kk R AL ) R e, A,
T BT B A 100 P R A0 e S SN AR I B
WA HEABIN T M8 OSAHS 56 w5 1l M3 i)
ik RERE L % A= R H CIMT i J 57 K5 H5 A
SR IEASE W KT S S B O A i TR
5, 0 L R BB B 4 RS e s 819 1
Yang 55" PAFE Y W4 R BT K R (50 Bk R AR S
PEEEE TN 10 mmHg, 41 X NBEFT (5% ki A< o H 3 20
Bk BE e i XU L 5 2 3G (OR = 1.9, 95% CI
1. 1~3.2) i [l o LA Sk, AT &% BE OSAHS
FILES CAS =#F A BEAEH X RE 2%, Yurhk
5% i AN REAR G 48 75 HARAE AL, KRR AT 2 —

AR AHIFSE 38 & B BMI MSpO, F Il i LT
JE & AFE OSAHS AHOCE I B3 CAS R 3 A
T, MEHFEET WE G R R, 5 B T B AL A L, AR
JE AHE(BMI=28 ke/m?) B sl ok ok L Ak £ 2 0
T (48. 4% M 7. 7% ,P<0. 05 ) , Bk S 5 bk ok RERE 1L
A BB 1 I 2 (OR = 10. 06,95%CI 4.39~23.03;
P<0.01) , —I5 OSAHS 4 J1 = IfiL i £8 35 1) 351 3 Jik
SERE B fb BF 7% 38 Y, BMI 5 CIMT & 1F A 3¢,
S 38020 3 ok ok AR A Ak B4 AR KU X S R ATT Y
SRR IE A B, 437 R W] R 2 AR 4
Y =60 %, CAS 41 54E CAS 411932 X A\ ¥
Y H (24 kg/m® < BMI<28 kg/m?), Lv %" %}
1998 ~ 2018 4FUSLE ) 27026 4 H [ &4 A\ BHE R EL
P14 4 B & B, BMI 7 8 5 21 4% 5 8 R N
(24.0~31.9kg/m?) & N i i, 2 FET- %
S MAE BRI ICT - FE A AR, AT 4RI, 22 4 A HEAR
JT e A S I, AT DR AR R4 P 04 i 2% e e A AR
FrPERR D R W LA B o LR i, A Bh T
AR A — 26 7 BT RE B 1932 8, DT s 20 0o B i A8 5%
IR A BT, Bk ] R PR B4R OSAHS Y%
TRHERRIE, SR T B L R, PR AR
FFEUESE, HE B OSAHS fE 3 St J6 A 1F 3 <R
7, AT I SR AR R (248 MSpO, ) , fifi CIMT
BEZ 98N, Drager 25V BIF5E % PR, 54 B X HE 20
FHEL , OSAHS A5 1= 11 A8 118 S AL ok S 1 i 3 o
I, CIMT FA#5) bk B A2 B & (P<0. 001) , Fe ik A
TOFNBE S CIMT FIssigh ik B AR 2 ARG, il 4 7
J25 5 OSAHS B S0 I B A0 B g 1) 22 [
Kl R OSAHS B SR A, 4 H 4 e A
TER YL, AT B0 OSAHS H & 1Y I B D) i it

P, B CAS W kA= K e . A, I i LI 7K SR
T B /N ER U O fiR Ty, R RN T e R B Y
FHEAER, T WU B2 s LT 3 R 2 AR
AT e I 9 3 A ( B80) DK s e v, K A 0 il
I 5 B R B AR B g, 5 R
CAS 4 AH L, CAS A A9 il 35 WL & w8k, A S
CAS R A, 4307 I K AT BE A AR AF 58 % 42 1l v
JULHF &5 5 14k F 1E 5 BBl (44 ~ 133 pmol/L) |, 1E
"B B P v KT 1 I 3 LI B2 i A R T s 2 2
4 OSAHS MG IR B ¥ CAS Ak, H
H 26 T L35 WLEF K F- 5 CAS 56 R840 5%
B 21 RS0 DA IESE

Zg BRIk, Z4E OSAHS #H 56 & 1ML K H & CAS
BR RS, EEE DT 70~80 %, H &M #kg R
B WA S PR B R R R A OSAHS
FHOC IR AR CAS S fE s I ZE L, Rk TSR
U W F 995 i B 96 OSAHS AH G 5 I TR 58 &
CAS W &R US> 40 B il 145 =
FM R, ARG R T 2 PO ST, B R AT
REZ AHSCIRI RS . A58 b 0 28 4 AR
o33 T E bR, 5 E PR PR E (AR >
65 %) A P ARIR, Hk , AHESE M AE B A 5T, BT
PR R A 25 DR 2 5 2 2 [ B A2 A 1Y, L5 2R AY
BEF] T & PRS2 A 2 4F OSAHS AH G 55 IR AT 1916
B R R NREHEATB R C R FWr, fe)m , AH
FERG BB R AR — AR AR, T hE
CAFAE— L BE BRI A
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