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[ ABSTRACT] Aim To investigate the serum plasminogen activator inhibitor-1 (PAI-1) level in patients with ob-
structive sleep apnea hypopnea syndrome (OSAHS) and its correlation with carotid intima-media thickness ( CIMT) and
plaque stability. Methods 167 patients who underwent polysomnography (PSG) in Baoji Municipal Central Hospital
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from July 2019 to January 2021 were enrolled and divided into control group (n=46) , mild OSAHS group (n=15), mod-
Clin-

ical data, PSG-related indexes, blood biochemical indicators, serum PAI-1 level, and CIMT were compared in the three

erate OSAHS group (n=39) , and severe OSAHS group (n=67) according to sleep apnea-hypopnea index ( AHI).

groups.  The relationship between CIMT and serum PAI-1 concentration in OSAHS patients was analyzed.  According to
CIMT, carotid plaque morphology, and ultrasonographic features, OSAHS patients were divided into simple OSAHS group
(n=37), OSAHS stable plaque group (n=46) , and OSAHS unstable plaque group (n=38).

was compared.

OSAHS patients.

PAI-1 level in each group
Multivariate Logistic regression analysis was used to explore the risk factors of carotid plaque stability in

Results There were statistically significant differences between the four groups regarding sex, body
mass index (BMI) , hypertension, smoking history, AHI, oxygen depletion index (ODI) , oxygen saturation less than 90%
of the time in sleeping time (Ts90% ), the lowest nocturnal oxygen saturation (L-Sa0,), CIMT and serum PAI-1 level
(P<0.05). Pearson correlation analysis showed that CIMT was positively correlated with PAI-1 level in OSAHS patients
(r=0.675,P<0.001). The level of PAI-1 in the simple OSAHS group was 1.20 times, in the OSAHS stable plaque
group was 1. 79 times, and in the OSAHS unstable plaque group was 2. 01 times that of the control group, and the differ-
ence had statistical significance (all P<0.05).
ated with AHI (B=0.019, P=0.001), PAI-1 (B=0.012, P<0.001), and low density lipoprotein cholesterol ( LDLC)
(B=0.081, P=0.028) after calibrating confounders. ~ Multivariate Logistic regression analysis showed that after calibra-
ting confounders, hypertension (OR =4. 121, 95%CI. 2.034 ~ 18.117), diabetes (OR =1.570, 95%CI. 1.158 ~
3.645), PAI-1 level (OR=1.091, 95%CI. 1.039 ~ 1. 145), moderate OSAHS ( OR =1.277, 95%CI. 1.162 ~
3.730), severe OSAHS (OR=5.834, 95%CI 1. 085 ~31.370) were independent risk factors for unstable carotid plaque

Multiple linear regression suggested that CIMT was independently associ-

in patients with OSAHS ( P<0.05).

factor for unstable arterial plaque in OSAHS.
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obstructive sleep apnea hypopnea syndrome;

Conclusion The level of PAI-1 might increase gradually accompanied by the se-
verity of OSAHS and the level of PAI-1 might be positively correlated with CIMT.

PAI-1 might be an independent risk
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CIMT ,AHI ,ODI  Ts90% .1-Sa0, H#2% %A 582
B (¥ P<0.05), FEJE OSAHS 41, & OSAHS
YRR OSAHS 4155 M i Ly S X ALY 1. 35
£ 1,27 A5H 1. 23 £ (P {H34<0.05) , BMI 43 il &
XPHRZHL A 1,21 f5 111 £5F0 114 f5 (P HB <
0.05) , W AH =5 LE A7 43 3l 2 X BR 2 /9 2. 06 1% .1. 99
£ 1. 88 % (P 14 <0.05) , PAI-1 7K 43 & %
HRZH 1Y 1. 89 1 1. 46 £ 1. 28 1% (P {H9<0.05) ,

CIMT 4352 % R A Y 1. 84 £ (1. 32 %51 1. 25 1%
(P {<0.05), AHI 43 5l & X B2 19 23.77 £ |
8. 35 {51 4. 84 % (P {H#4<0. 05) , 0DI 43 51| & X 1R
ZHAY 18.30 £i%.7. 02 51 4. 64 £5 (P {H19<0.05),
L-Sa0, 43 52X HRZ 4 0. 91 135 .0. 96 51 0. 96 1%
(P {H¥)<0.05) ,Ts90% 435l 72 XF BRZH 1) 13. 84 % .
3,12 f%5H13.05 5 (P {E#4<0.05;% 1),

® 1. SHEHBE—MRIGKZL PSG EHR . PAI-1 /K FH CIMT LL#
Table 1. Comparison of general clinical data, PSG index, PAI-1 and CIMT of patients in the three groups

5H (Xj,zﬂiiﬁ) %J}z: nO:S?SH)S | EPJ;*: ;):s?gH)s 4 ir&? 52527}1)5 74 P Pt

8. V84 53.91+10.83 57.73+11.33 54.48+10. 88 57.13%10.41 1.06 0.367
B[ (%) ] 25(54.3) 10(66.7)" 27(69.2)" 49(73.1)™ 4.15 0.042
BMI/ (kg/m*) 24.37+2. 88 27.80%2.51° 27.12+3.12° 29.43+2.95" 27.22 <0.001
W AR/ [ (% ) ] 13(28.3) 8(53.3)" 22(56.4)" 39(58.2)" 11.07 0.011

IR/ [ (% ) ] 10(21.7) 6(40.0)" 15(38.5)" 29(43.3)" 4.41 0.036
BRI/ [ (% ) ] 8(17.4) 4(26.7) 11(28.2) 19(28.4) 2.38 0.498
FBG/ (mmol/L) 5.12+0.83 5.22+0.76 5.43+0.89 5.55+1.07 5.15 0.107
TG/ ( mmol/L) 1.7220.62 1.8720.67 2.120.65 2.03+0.89 2.38 0.072
TC/ ( mmol/L) 4.8620.83 5.15+0. 80 5.20+0. 87 5.27+1.01 1.98 0.119
LDLC/ ( mmol/L) 2.8420.82 2.900.90 3.03£0.91 3.1120. 84 0.97 0.410
HDLC/ ( mmol/L) 1.22+0.27 1.1520.34 1.17+0.31 1.1220.24 1.09 0.353
PAI-1/(ug/L) 27.15+8.09 34.80+11.62° 39.62+12.93*  51.43x14.33"  42.07 <0.001
AHL/ (¥K/h) 2.520. 86 12.20£1.26° 21.13£4.10"  59.91+18.57"  236.96 <0.001
ODL/(¥X/h) 3.72+0. 83 17.26+1.20° 26.10£4.10"  68.09+19.71"  260.16 <0.001
1-Sa0,/ % 90.26+1. 84 86.40+1.76" 86.51+3.46" 81.82+3. 68" 70.21 <0.001
Ts90% /% 1.170. 44° 3.57+0.97" 3.65%1. 14" 16.20+2. 90" 78.26 <0.001
CIMT/mm 1.06+0. 16 1.3320.39° 1.40+0. 46" 1.95+0. 34" 116.17 <0.001

H:a N P<0.05, 5XFIEZH % ;b o P<0. 05, 552 OSAHS 4 H 48 ;¢ SN P<0.05, 5 %1% OSAHS 4 H#,

2.2 OSAHS B Mi% PAI-1 kT5 CIMT BBk
FE X

OSAHS & CIMT 5% PAL-1 7K 2 IEAHX
(r=0.675,P<0.001; & 1A), H4li OSAHS 41y
PAIL-1 7K X BRZH Y 1. 20 15, OSAHS & 54 E Pk
BEHZH 1 PAT-1 KSR XF BRZH Y 1. 79 £%, OSAHS
BIFATaEEBEH A 1 PAL-1 7K S % IR 40 1)
2.01 5, 2R A G FE L (3 P<0.05;E 1B)
2.3 $0E OSAHS B#E CIMT (S EL R RH 4

KB4 AL, CIMT h 75/ DL PAI-1,

Ts90% . L-Sa0, . ODI, AHI, HDLC , LDLC, TC, TG .
FBG BMI AR AF N 2 o A 48 i i 41 2 d etk [l 1
0T, MUETR 22 B R % J5, CIMT 5 AHI(B =
0.019, P =0.001) .PAI-1 (B =0.012, P<0.001) .
LDLC(B=0.081,P=0.028) M <7 AH 5, [a] )45 84
.Y =0.733+0. 012 xPAI-1+0. 019 x AHI +0. 081 X
LDLC ; IR SRS G it24 3 L (F =37.977,P<
0.001) , ZAFPEL IS R* 4 0. 747, RIZ [m] 45
AT fERE CIMT B9 74. 7% (2 2)
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B 1. OSAHS £& M PAI-1 K F5 CIMT #X R &A S EMF PAL-1 K FLLE
Figure 1. Correlation between serum PAI-1 levels and CIMT in OSAHS patients and comparison of

serum PAI-1 levels among different groups of patients

& 2. ®0E OSAHS £# CIMT M ELMEE AN
Table 2. Multiple linear regression analysis of CIMT in OSAHS patients

A B FrifiR 95% CI ! P VIF
PAI-1 0.012 0. 002 0.009 ~0.016 7.423 <0.001 1.813
Ts90% 0.004 0.007 -0.009 ~0.017 0.590 0.556 4.408
L-Sa0, -0.004 0.006 -0.016 ~0.008 -0.582 0.561 2.275
oDl 0.002 0.006 -0.012 ~0.010 0.033 0.973 4.509
AHI 0.019 0.006 0.007 ~0.030 3.237 0.001 4.854
HDLC -0. 066 0.034 -0. 134 ~0.002 -1.930 0.055 2.573
LDLC 0.081 0.070 0.057 ~0.219 2.221 0.028 1.055
TC 0.033 0.032 -0.031 ~0.097 1.016 0.311 2.583
TG 0.015 0.025 -0.034 ~0.064 0.599 0.550 1.119
FBG 0.029 0.020 -0.010 ~0. 069 1.464 0.145 1.057
BMI 0.001 0. 006 -0.014 ~0.012 0.149 0.882 1.518
AR 0.001 0.002 -0.002 ~0.005 0.843 0.401 1.070
W 0.733 0.619 -0.491 ~1.957 1.183 0.239 —

TE—" FR TR

2.4 OSAHS ZEBWHBEMMN Z EE Logistic @ WHE 4> B, 25 R 428 7R & i (OR = 4. 121,95%CI:
A4 17 2.034 ~ 18.117) . ¥E JR %% ( OR = 1.570, 95% CI.

Pl OSAHS & #sh PkBE 2 B N AT EMERE 1,158 ~3.645) ,PAI-1 7K3F (OR = 1. 091,95% CI ;
YR RS i (FRE PR =0, A FE B =1) | 1.039 ~ 1. 145) J& OSAHS & Hish kIt AR 2 1k
DIESI (M =1, & th=0) A (W =1, R SZ B N E (P<0.05) . LLRJE OSAHS A
M=0) GBI &EME(GIF=1,783F=0) &It %, OSAHS B #H 5 IF A E Bt 12
PRI (HIE=1,863=0) OSAHS “EHFEE[ F  OSAHS HEM 1.277 f5(OR=1.277,95%CI ;1. 162 ~
(AHI 5 ~15 % /h)=1, T (AHI 16 ~30 )-/h)=2,  3.730),HJ¥ OSAHS H#& &I A ke E R 2R g
HE (AHI>30 X/h)=3] 4 .BMI . FBG . TC TG . OSAHS H#E19 5. 834 £%5(OR=5.834,95% CI ;1. 085 ~
LDLC HDLC  PAI-1 %5 [R %}y H 248 & PEAT Logistic  31.370) (P<0.05;%3),
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% 3. OSAHS EEWHIEEMM & FEE Logistic E)353 47
Table 3. Multivariate Logistic regression analysis of plaque stability in OSAHS patients

Gy B A PrifEiR Wald x* {5 OR 95% CI P
PAI-1 0.087 0.025 12.377 1.091 1.039 ~1.145 <0.001
LEIR 0.050 0.027 3.399 1.051 0.997 ~1.108 0.065
BMI 0.057 0.101 0.320 1.059 0.869 ~1.291 0.572
WA B 0.669 0.795 2.450 2.116 0.468 ~16. 869 0.118
R Il 0.788 0.627 4.222 4.121 2.034 ~18. 117 0. 040
W5 BRI 0.562 0.654 3.961 1.570 1.158 ~3.645 0. 046
FBG 0.476 0.285 2.793 1.610 0.921 ~2.814 0.095
TC 0.654 0.371 3.102 1.923 0.929 ~3.981 0.078
TG 0.246 0.409 0.361 1.279 0.573 ~2.854 0.548
LDLC 0.673 0.343 3.003 1.959 0.930 ~3.839 0.080
HDLC -1.639 1.048 2.445 0.194 0.025 ~1.515 0.118
OSAHS J“ & &

B

HEE 0.253 0.401 4.223 1.277 1.162 ~3.730 0.040

Gil)3 1.764 0.858 9.241 5.834 1.085 ~31.370 0.010

Ha FORURIE OSAHS 5%

Z G R W] OSAHS S N I 48 s 1 22 119 0k 57
R A 2R, 1H HG S 250 16 48 9 1) B AR AL AT A B
B2 SR I A R b R I 1 A (Y o
BETl, CIMIT 1 J5E 2 2y Jiik ot A 0 Ak ) L DI A s )5
(R ST BI) DK A S r 58 ik — 20 JRE S I 2T 4 Bkt e, 2T 4
DS AR AT | it i R A S i A B
PR EHRAEY . 5 Hao %7 BEFEAE R — 3, A&
SCk B OSAHS 4 CIMT Wi & T xF 4, B
CIMT 5 OSAHS "B F2 BEAT ¢, $2 /1 5 2l kot #f: A
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