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(AASD), FA&HRRAHARETR L, REMNIBW BHEATRAS L, B EH AT SHAL H AL A I
HELL, 4R A 266 114455 ARG EALA & BT F A A B BRELAL 5 BF R4 (AAST > 0.55) Fett L (AASI <
0.55), ERER E oA % BH LR T Logistic B 12 5 A7 i i K A& Sh ARG 1R v B &, AR 5] &
B, @l dRF TS E (ROC) WA T @AR(AUC) A E W4 . Hosmer—Lemeshow #4238 i 5 w1 & 4
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(UA) .2 45 (FBG) H it =88 (TG) . &2 B B2 (TC) . & % B M5 & A 128 8 (HDL-C) K% B &K G e E
B3 (LDL-C) R AR B A58 (AST) . R A BR B HAS8 (ALT) (A3 bk A B P LR (IMT) .24 h-F 3k
45 /£ (SBP) .24 h-F ¥ 477K E(DBP) . & X -F 3 SBP. & X -F 3 DBP /& 9] -F 34 SBP /& 9] -F 34 DBP ., -F ¥ s B4
Fo B (MSa0,) \ s Mk fn FAe Fo B (LSaO,) ("F R H 42 1K:8 A 45 2 (AHD) (AASI ILEL, 2 F ¥ R4t 5 & L (P>
0.05), B4 5 2t B0 & 0 5 MR B ARE £ L R 4k £ . BMI.BUN, Cr.eGFR \UA . TG.TC.HDL-C,
LDL-C.AST.ALT.24 h-F34 DBP.dSBP.dDBP .nSBP MSaO, 3%, £ F ¥ L4t F Z L (P >0.05), HLAEH
FBG.24 h-F3%) SBP.nDBP.LSaO, . AHI.IMT . & s JE 5% £ 13k, 2 F A4 FENL(P<0.05), $BHERY
Logistic & )2 4~ #7 2 7 : FBG [6R=1.375(95% CI:1.058,1.786) ] .24 h-F-3) SBP[dR=1.019(95% CI:1.001,
1.038) ] . & fa 72 OR=2.721(95% CI:1.302,5.687) | .IMT[ OR=2.197(95% CI:1.104,4.372) ] AHI [ OR=
2.657(95% CI:1.441,4.899) | # & fn & & F OSAHS £ & 3h kA AL &G G B % (P <0.05), ROCHMEZ 5 H#H %R
R, AL AUC # 0.741(95% CI:0.675,0.807) , AL 68.1%(95% CI:0.573,0.788) , 45 51 71.6%(95% CI:
0.653,0.780) ; B 3E 40 AUC # 0.771(95% CI:0.681,0.861) , #L Bt 78.1% (95% CI:0.638,0.924) , 4F 511 63.4%
(95% CI:0.530,0.738) . # & ¥y £ 2 Hosmer—Lemeshow # 35 B R iZ AL A T 45 R 5 5 FR 4 R 69 — SO 80F
(P>0.05); 5K W & RN R %o th R IIEF KA LA W RE R, 4518 &0 /ES5F OSAHS &4 £ A 3k
AR W B & 46 FBG. 24 h-F ¥ SBP. & w42, IMT. AHI, vAuth s 56 Re T A, 3]
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obstructive sleep apnea-hypopnea syndrome*

Aliya Abulizi, Zubaidan Abuhan, Chen Yu-lan, Qiu Xuan, Wang Xing-chen, Yao Yan-li, Gulimire Aimaiti
(Department of Hypertension, Heart Center of The First Affiliated Hospital of Xinjiang
Medical University, Urumgqi, Xinjiang 830011, China)

Abstract: Objective To investigate the risk factors for atherosclerosis in patients with hypertension
complicated with obstructive sleep apnea-hypopnea syndrome (OSAHS), and to construct a risk prediction model
and to verify its effectiveness. Methods The clinical data of 1014 patients with hypertension complicated with
OSAHS admitted to the Department of Hypertension of the First Affiliated Hospital of Xinjiang Medical University
from December 2019 to December 2021 were selected. The ambulatory arterial stiffness index (AASI) was
calculated by ambulatory blood pressure monitoring. In strict accordance with the inclusion and exclusion criteria,
380 patients were finally included. The patients were randomly divided into the modeling group (n = 266) and the
validation group (n = 114), and those in the modeling group were further divided into the study group (AASI > 0.55)
and the control group (AASI < 0.55) according to whether the patients had atherosclerosis. The independent factors
affecting the occurrence of arteriosclerosis were screened by univariable analysis and multivariable Logistic
regression analysis, based on which the nomogram was constructed. The predictive performance, calibration, and
clinical applicability of the model were evaluated using the area under the receiver operating characteristic (ROC)
curve (AUC), calibration curve, Hosmer-Lemeshow test, decision curve analysis and clinical impact curve,
respectively. Results There was no difference in gender composition, age, history of hypertension, history of
alcohol consumption, family history, body mass index (BMI), levels of blood urea nitrogen (BUN) and creatinine
(Cr), estimated glomerular filtration rate (¢GFR), levels of uric acid (UA), fasting blood glucose (FBG), triglycerides
(TG), total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol
(LDL-C), aspartate aminotransferase (AST) and alanine aminotransferase (ALT), carotid intima-media thickness
(IMT), 24-hour average systolic blood pressure (SBP), 24-hour average diastolic blood pressure (DBP), daytime
average systolic blood pressure, daytime average diastolic blood pressure, nighttime average systolic blood pressure,
nighttime average diastolic blood pressure, mean blood oxygen saturation (MSa0O,), lowest blood oxygen saturation
(LSa0,), apnea-hypopnea index (AHI), and AASI between the modeling group and the validation group (P > 0.05).
The gender composition, age, history of alcohol consumption, family history, BMI, levels of BUN and Cr, eGFR,
levels of UA, TG, TC, HDL-C, LDL-C, AST and ALT, 24-hour average DBP, dSBP, dDBP, nSBP and MSaO, were
not different between the study group and the control group (P > 0.05). There were differences in the level of FBG,
24-hour average SBP, nDBP, LSaO,, AHI, IMT, and duration of hypertension between the two groups of patients
(P <0.05). The multivariable Logistic regression analysis denoted that the level of FBG [OAR =1.375 (95% CI: 1.058,
1.786) ], 24-hour average SBP [OAR =1.019 (95% CI: 1.001, 1.038)], duration of hypertension [OAR =2.721 (95% CI:
1.302, 5.687) ], IMT [OAR =2.197 (95% CI: 1.104, 4.372) ] and AHI [OAR =2.657 (95% CI: 1.441, 4.899) ] were
independent factors affecting atherosclerosis in patients with hypertension complicated with OSAHS (P < 0.05). The
ROC curve analysis indicated that the AUC of the modeling group was 0.741 (95% CI: 0.675, 0.807), with a
sensitivity of 68.1% (95% CI: 0.573, 0.788) and a specificity of 71.6% (95% CI: 0.653, 0.780), and that the AUC of
the validation group was 0.771 (95% CI: 0.681, 0.861), with a sensitivity of 78.1% (95% CI: 0.638, 0.924) and a
specificity of 63.4% (95% CI: 0.530, 0.738). The calibration curve and the Hosmer-Lemeshow test demonstrated that
the predicted results of the model were in good agreement with the actual results. Decision curve analysis and
clinical impact curve verified the clinical applicability of the nomogram. Conclusions The factors affecting
atherosclerosis in patients with hypertension complicated with OSAHS include the level of FBG, 24-hour average
SBP, duration of hypertension, IMT and AHI. The risk prediction model based on these factors could identify high-
risk groups for developing atherosclerosis in patients with hypertension complicated with OSAHS, and provide
clinical guidance for early prevention and treatment.

Keywords: obstructive sleep apnea-hypopnea syndrome; hypertension; ambulatory arterial stiffness index;

nomogram; risk prediction model
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55— BiH i = e v afi R AR IGA B9 1 014 1) 8 1l R 5 5
OSAHS F8 & I I R 52 RE . ™ A% e JE 20 HE A o T 1t
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©@Z ARG T TIRE R 4, 18 R T AR O
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B B ARG | I

AT N ST SN = I NS 7 N N
% (body mass index, BMI) o R4 [ 25 I I WEAEAS
e FH i = 2 G2\ 1) A C8000 1 A= 4k 43 BT S I 357 F
P2, £ 45 JR 2 & (blood urea nitrogen, BUN) | fJL I
(Creatinine, Cr) . ffi & & /N Bk U€ i & (estimated
glomerular filtration rate, eGFR) DR R (urie acid, UA) |
25 JiE Ifi B¥ (fasting blood glucose, FBG) | H il = Mg
(Triglyceride, TG) . & IR [E B (total cholesterol, TC) | 5
% B BR H 1 H [E EE (high—density lipoprotein
cholesterol, HDL-C) . fit % & 5 & A 0 [& B (low-
density lipoprotein cholesterol, LDL-C ) , K4 & R %% &
fi# (aspartate aminotransferase, AST) | A 4 iR 22 3L 55 7%
fiti (alanine aminotransferase, ALT) o
122 #HAmEEMN G AAST 8:00 ~22:00
R IMLUE 30 min/iK ,22:00 ~ 8:00, 60 min/{X , 3K
AN R B B 1 M8 4 & (systolic blood pressure, SBP) 5
&7 7K & (diastolic blood pressure, DBP) , {f0F i 45 £ (8
AR 80% . AASTIFH Tk« L SBP B AL AR
DBP g A b, B B LR 3 H HRER (),
FH 125 Pt 58 B R RIS AAST(AAST =1 - ).
123 ZFaEmRerm Bal XA RE S —
[Fi) 28 22 5 i S P 2 s I AR AT A1) 8 M il , £ 93
S H il & 4R A B (average blood oxygen saturation,
MSa0,) . fix fX il % L F1 & (lowest blood oxygen
saturation, LSa0,) N I 0 27 45 IL i < 45 %X (apnea-—
hypopnea index, AHI) .
124 #HHrb ARG BEEALS . H
21 58 ST I 4 R A AT, [ — H R R
28 i P A (Vidid-7 2, FK AR 5 ~ 10 MHz) 58
i, a2 sk S sk Bk A R R B R B (intima—media
thickness, IMT) .
1.3 SHItEHE

B 43 M1 K H SPSS 25.0 (R 4.3.1 G it it
BOGOR LU BE HEECR (%) 2w, B K g 5 31
ORI £ R iEZE (x 2 s) SO CR U 4307
B, FDUSRREEO [M (P, P13, OB 46 3
TR ARG 45 5 52 el [R 2R 19 53 B 1) 22 1] R 08 20 Logistic [1]
P A 5 i F Hosmer—Lemeshow £6; 56 45 8 L& 415 B
gx il Z i & 1 AE $F AE (receiver operating
characteristic, ROC ) {1 €& ; 3 3 “rms” 4 44 £ 31 £k 5] 5
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L. P<0.05 M2 54 G208 3. 22 BREZESH
W ST 45 0F B2 R0 3 P 0 A AT G ol
2 #HR .
Z % 92 .BMI,BUN. Cr.eGFR,UA TG, TC ,HDL-C .
21 BEBHEASIIFAEEIRKEEILE LDL-C ., AST,ALT .24 h “F#] DBP ., 4 X F#J SBP .,
HR 2 T LR A JF OSAHS & A4 # ki fh 2 72 RFXIDBP R [HF-2) SBP \MSa0, HL 4K, 25 53 ) 048
5(27.1%) , BoUF L BG LR 45 9 OSAHS &R hfkigiqp  TH#E X (P>0.05). PILLEA FBG .24 h -2y SBP,
B3 (28.19%) . FALEEPEI W AR i s BEPP I DBP L LSa0, AHLLIMT . #51f Ff i 2 LE e
Wi AR S %% BMILBUN. Cr.eGFR,UA, 220 AT (P<0.05). W2,
FBG TG .TC .HDL—C .LDL—C .AST . ALT .IMT .24 h 37 2.3 B®IMESF OSAHS & A Zh kL # M E =
¥ SBP .24 h 73 DBP. 4 K FH SBP (4 K F ¥ pep,  HIZEZEZE S Logistic BV 5347
I8 F- 1 SBP A [1] °F- 4 DBP, MSa0,, LSa0, . AHI, L2 15 5l kA Ak S [ 728 6, FBG . 24 h Y- 14 SBP
AASI LA, 22 R BTG TTHE L(P>0.05) . W& 1, (SEIAE ) (7 8] 745 DBP (SEE ) \LSa0, (SEM{E ) |

F1 BRASKIFABFIRKFTRILE

jei o edil 266 217/49 48.00(41.00,55.00) 2.00(0.25,7.00) 141(53.0) 109(41.0)
Lisandcl 114 98/16 48.50(38.00,56.00) 3.00(0.15,8.00) 69(60.5) 51(44.7)
X Z 1l 1.083 -0.363 -0.805 1.825 0.463
P{H 0.298 0.717 0.421 0.177 0.496

ALY 28.12+3.74 5.10(4.40,6.30) 72.00(63.08,82.22) 103.60(93.92,110.65) 385.82 + 96.50
Eisandcl 28.87 = 4.41 4.90(4.23,5.80) 72.65(61.00,81.80) 104.30(95.16,112.75) 398.56 + 84.80
X Z1HE 1.528 -1.099 -0.693 -0.815 -0.018
P{H 0.127 0.272 0.488 0.415 0.985

jeizoeiil 4.81(4.35,5.33) 1.84(1.31,2.61) 4.29(3.59,4.80) 0.99(0.87,1.14) 2.87(2.33,3.35)
Uiralsed | 4.77(4.41,5.15) 1.82(1.28,2.37) 4.19(3.48,4.80) 0.97(0.85,1.11) 2.77(2.28,3.35)
X! Z 1l -0.660 -0.465 -1.333 -1.243 —0.695
PH 0.509 0.642 0.182 0.214 0.487

jecg il 24.75(17.93,36.87) 19.90(16.70,24.78) 52(19.5) 135.74 + 16.32
Ca e 24.91(17.20,38.18) 19.35(16.90,25.63) 17(14.9) 134.70 = 15.21
X Z1 il -0.153 -0.021 1.154 -0.582
P{H 0.878 0.983 0.283 0.561

Al 90.31 = 12.10 140.00(127.00, 154.00) 92.00(82.50,100.00) 125.00(116.00, 140.00)
Uisatlsed: | 90.24 + 8.93 138.00(127.00,149.00) 90.00(86.00,97.00) 129.00(116.00, 139.00)
X/ Z1 i -0.367 -0.722 -0.256 -0.781
P{H 0.714 0.470 0.798 0.435
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A 83.00(74.00,92.75) 92.30(91.50,93.00) 81.00(76.75,85.00) 21.45(13.45,35.10) 0.47 £0.15
Uirased | 84.00(77.00,92.00) 92.10(91.10,93.30) 82.00(74.00,84.50) 22.09(12.78,39.45) 0.46+0.16
X Z1 il -0.926 -0.738 -0.386 -1.085 -0.587
P{H 0.354 0.461 0.699 0.278 0.558

®2 MIRASWMRAGKILILE

ojEaedl 72 63/9 49.00(43.25,55.00) 38(52.8) 25(34.7) 27.82 +4.12
R ZH 194 154/40 47.00(40.75,54.25) 103(53.1) 84(43.3) 28.12+3.84
X ZIHE 2203 -0.516 0.002 1.597 0.565
P{H 0.129 0.606 0.964 0.206 0.573

ojneik 4.90(4.12,6.27) 71.48(62.23,82.59) 103.34(95.34,112.52) 449.30 £ 528.18
X R ZH 5.30(4.50,6.30) 71.60(62.30,81.00) 103.38(92.41,110.40) 382.75 £94.38
X1 Z1 A -1.233 -0.056 -0.541 -1.033
P{A 0.218 0.955 0.588 0.305

g 4.97(4.47,5.55) 1.86(1.27,2.63) 4.37(3.44,4.96) 0.97(0.82,1.14) 2.88(2.32,3.41)
R HEZH 4.73(4.26,5.25) 1.84(1.34,2.69) 4.29(3.68,4.90) 0.98(0.86,1.13) 2.81(2.34,3.34)
X} Z1 il -2.223 -0.326 -0.319 -0.659 -0.370
P{H 0.026 0.745 0.750 0.510 0.711

el 24.07(18.75,34.00) 20.00(16.90,26.3) 139.08 + 18.07 88.87 + 11.36
X R ZH 25.2(18.07,37.20) 20.9(17.30,27.81) 134.51 + 15.49 80.88 + 12.23
X1 ZIHE -0.876 -1.027 -2.045 -0.627
P{H 0.381 0.304 0.042 0.531

T 138.00(127.00, 152.00) 89.00(80.00,100.00) 126.00(116.00, 140.00) 83.00(76.00,93.00)
papiE) 136.00(125.00,145.50) 90.00(82.50,97.00) 122.00(113.50,134.50) 82.00(73.00,90.00)
X Z1 il -1.580 -0.057 -1.943 -2.136
P1E 0.114 0.955 0.052 0.033

AHI(< 30 R/ A E=0,>30 /M HEE=1) 1.786)].24 h - SBPIOR=1.019(95% CI:1.001,1.038)].
IMT(< 1 mm =0,> 1 mm= 1) & fiLERHRFE (< 104E=0, 5 IR 9 B[O R=2.721 (95% CI: 1.302, 5.687)]. IMT
>104F=1) W AR, FAFIEAMZEEZEL  [0R=2.197 (95% CI: 1.104, 4.372)]. AHI[ O R=2.657
Logistic [ 5 23 87 (51 A 45 #E R 0.05, HEBR AR (95% CI:1.441,4.899) J& @ il A I OSAHS & 4= 5))

0.10) , 45 H 5 7% : FBG[ O R=1.375 (95% CI. 1.058,  JkE{LEIfEl B Z (P <0.05). W3,
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*3 HIMEAFH OSAHS & 4 shEKFEW 400 E = i 2 F £ & Logistic B3 5 #7548

- 95% CI

AR b S, P OR

TR R
FBG 0.318 0.134 0.017 1.375 1.058 1.786
24 h V-2 SBP 0.019 0.009 0.039 1.019 1.001 1.038
1 LR 1.001 0.376 0.008 2.721 1.302 5.687
IMT 0.787 0.351 0.025 2.197 1.104 4372
AHI 0.977 0.312 0.002 2.657 1.441 4.889

23 ®MMEAFH OSAHS R AEFNBKFEXFILER AR I H N 1, & &1 ik 5 9 OSAHS ¥

=k 1| R BN KA AR5 2 P A A L LR 1
F e £ ] B A Logistic [F1IH 43 M5 5, DL %k

Vix ) 10 20 30 40 50 60 70 80 90 100

FBG ¢ o 3 4 5 6 7 8 9 10 11 12 13 14 15

120 140 160

24hFHISBP 100 180 200

TR LTS 5

0 1
mr

0 1

'—l
AHL

MY ) ) ¥ ) y y i ' y ) ' y )
w 0 10 20 30 40 50 60 70 8 90 100 110 120 130

T A ¥ 011 0.'2 0.|3 6.4 6.5 0..6 oi7 ol.s
e K B A U R TR R A 15 B ST, 444 AT NS R4, 5 i ok R S5 % 91 2 R B T
E1 SMESFH OSAHS % £ FRKTE 52 B R4 514
2.4 3Z&ERIIEFTEM 71.6% (95% CI:0.653,0.780) ; 4 IIF 40 AUC 2 0.771
ROC M £E 40 B4t SR o, Bl il 28 Fim Al (95% CI: 0.681, 0.861) , 5§ J& 4 78.1% (95% CI:
(area under curve, AUC) A 0.741 (95% CI: 0.675, 0.638,0.924) , ¢ T 63.4% (95% C1:0.530,0.738) ,
0.807) , B 68.1% (95% C1:0.573,0.788) , F¢ St UEWIRIAS I A8 ) R A7 (DL 2) o RS, 43 5l ) 4

1.0 ] 1.0

0.8 [ 4 0.8
S

= 06 [ / - 0.6
*ﬁ] // ﬁj
=X =
& &
04 0.4
///
0.2 ‘,/ 0.2
00 1 1 1 1 1 0()
0.0 02 04 06 08 1.0 00 02 04 06 08 10
1 5AE 1R
AL IEAL

2 MAEREROCHZ

« 53 .



EBREAE

i34 %

T ZH AR 565 T1E 2H 22 i) A o il 28, £ 47 HosmerLemeshow
K56, PR B RS HEBE Ty (UL 3) o 255 o, Tl
B AR A4 (P =0.192) MK IE 2 (P =0.639) ¥ A
BRRAF IR E R . PR il Ze 4 R WoR 24 0
BE R A4 7E 0.10 ~ 0.70, 56 31F 20 7 0.10 ~ 0.85 i,
B 2 TS TP Al 1 i R ¥ AL 4 R 38 K TR T 3007 i 4

TH O S WSS 2k T 2 A B B e R T
(ULIE 4) o Wil REZ I 2, 20 (S 2k o, T A
TITEAAS BRBER T, BB 8 R 730 FH P i XU ) B9
NB AL SO A& R T B A S, &
WR 5 52 s o A1 -5 TI0I S R 0 4 7 A 2Z T8 B AT R
R —E (L S) .

100 4 " 1.0 T
4§r 80 1 0.8
£ ¢ | #H 06
g 404 & 044 R
B a0 | 02 | — ZIEMhZk
Lo A2
0 L7 00 4.7 . ; ; :
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
T % M T 2 A M
kgl Hoiif2
B3 MWMAHEBERAEMZE
0.3 0.3 ]
@ 0.2 i 0.2 7
= =
p 0.1 pi 0.1 1
0.0 0.0 -
0'.0 012 0.‘4 016 O.‘8 (;.0 04I2 O‘.4 04I6 O.é
IR B XU B
dhigl WiiEs
B4 FABEIGRRR ML
—~ 1000 7 —~ 10007 N )
Il} 200 - PR RS AL {l} 200 1 —— B U A
& N TN & N HHEEAS
600 {6007
& 400 £ 4007
}2 2004 % 200
:HE 0 N T T T T — T 1 4[[@ 0 B r T r T ' !
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
5 IR I 5 X B i
1:100 1:5 2:5 3:4 4:3 5:2 5:1 100:1 1100 155 2:5 3:4 4:3 5:2 5:1 100:1
A g L A R o
il WiiEs
B 5 ThLEEE kPRS00 2k
3 itig I e 0 O g o0 sy 20 ) Jok A Ak 2 0 i A

OSAHS A Jii 57 5] 2 Foes 18 5% , A 46 &

PR Y FEBEILIAL o SV A O 5 A R 1] D e S e
Ml B 457 3 e S A IO i, 8 2 S R 8 3 R 4



8] BT - BRI

o LR T BELZE P B R I I 4 51 <2 1

IE A0 P Bl KB P RS TRUIAS B 7 5 30

VR RAE RNL, 4 B /Nl BRI | it T,
g Al AL, 5 I A BE KO UL 4R AL, e 51 Kk
3l ik ok A RE Ak PR O I 48 %6 95 (atherosclerotic
cardiovascular disease, ASCVD) AN K ZH44, [Hit, H4
WU I A R4 i e 1L 45 JF OSAHS B84 % /1 3l ik
B AL B FE I DA 3R, ATk — 2P RR AR ASCVD 1Y & AR 3%

AASI i B e 5l kA AL R B2 (45 45 , AT s T 1%
Gefe R R ER TN 0 10078 XU AAST Hi 31 25 I
T W 00 8 4 2 BB, T AT a4 S e R O 2
S5 W AR 2y Jok TR P 1 TG B A A o AN 2 X
B E LA B A i R A A 2 S W R A 5
ok B S L Xk Bl JkRE Ak | S Y HE A% L DR
ASCVD 1 % A A 85 e W TR0 A o Tkl gl 4% 2
i3 (pulse wave velocity, PWV )& H PR Bl kA AL
JE R bR, 5 ERAETE KL, PR &2 2 XA
N BLE AR IR ZER & o A 1 By 5T AR B I L I IR
NHZRR . 52 AR, AAST A TG Hr B ER e
R 5 TREVI MR SEIL A, B PWV AT W35 A5G
P, B8 0 T Sl bk £k i B DT O AT

AWFFEAER WK, FBG, 24 h P SBP. il
FEfG A2 L IMT AHIJE /& 1l & ) OSAHS f84 & 4 8
i B Ak 1 e By PRI 2R, Ot A2 500 AR Y I X 1
RYHEAT N 50 UE , AR AT R 56 UE 20 19 AUC {E 2>
0.70 , 7 21 (A v il 2k — Btk R 4F , e SR ith e 4 7n fig
Akt , UE AR B B R4 R Do) B T AR E
s tllip7 SIVARE R

OSAHS 3 1o JB & Z AR , fli A1 Jol 4L B0 R i 3R
TR T I, A e W I AT A 1S, 5 RS I B T
T LB g AT 5] R A AR AE S I, 5 K SR AR
W, 50 MRS PN B I Sl Dk B AL AR B R S
OSAHS i AU 2t 37 AH ST, 7 25 A7 A8 BRI RN, 38 m
Ao Fily T A8 5 & AE A I T >4 = I 9 OSAHS &
4 I A I W T R 2 20 g A 46
MR Sl PR AE AR B, B RS R R
RS R ot XUR: | 4 R OGS A 22 g bk A Al K
ASCVD HA B 3

OSAHS 7 | 3 14 o 399 A B S IALAE L 451 25 1) 1o T
FECC AN WO AL TR B R S E
W EBE . AFRLGR LR, 24 h P SBP 2
I A FF OSAHS 83 & A 3 ok B 4k 1) 2 57 78 I8 A

F . OSAHS /B3 Wi It sy, 20 ik BE & 77 35 K, 1l
B RS AZ A0, 8 T Sl kR Ak & R i A5 NG R 4 3 —
AR R T P EAEIE ER, 5) JE e
P v i L Bl kR A ™ EE L PR RO A i
Ik B P AR KO 2 BE AR I G JF OSAHS &
ASCVD MY HE 2R 2 —

TEARWFFT & MR AR > 10 45 OSAHS %
5 B R AL B KU e < 10 4F 52 09 2.721 4% , Ui
OSAHS F 2 1= 195 R B K, 2l ok b A6 A% B vl g
FEE o AR R T R I R B ki A R
IR i (RN ey e S s A R
R4, 51 & A2 I8 28 R0 B 2R — I8 8 7K 3 - T 1 ) 3R
SRS | GAAR N ORI A SRNE DT i 3 Bl Jhk A Ak
() & A R M R, X OSAHS A K 10 & 1 &
() FEE T 0 AR O A I s A R R L AR
148 PN H, T By 3 Ik A Ak 51 kS o B Il 45 9 & E 7Y
B

OSAHS 7] 5| i 551 20 ik A 461, IMT Sz 46 ) 251 5
iR 0 I I AR 3l Bk o A e A 2 O BURR L EE M
P I HE bR o RIS 2 K B A Logistic 1114 434
ZER RN AR IR A IF OSAHS i  IMT 34 )5 %
9 B KR AR KU S IMT 1E % & 19 2.197 4%, 48R
OSAHS fE 3 7% (] H 28 14 TR] BCPE AR 42, i A2 Jo 28 4k
TUOE RS, IR A A8 P R 450, BE 0 B K
4> B Sl KA Ak 0 XU o IMIT 484 J5E J2 R O L i 2
A JRURS: f 2k 7 T PR 0 DR, R I A O
OSAHS & 3 B AT 38l bk i A, B T F96 97 -

[ N AMIF 5T & B, 76 3 IR A5 FF OSAHS 19 AT
v, OSAHS 1™ 5 2 BE 5 i 1 F A 328 Jie R 30 2 1y 40
P B A ST AR WEGE BRI R A A 45 R s B
FEYL S X IEL] AHT 180, i 2 5, it — £ Z N E B
H Logistic 15 43 Hr 45 B 4 7% | il & & O & B
OSAHS 35 & A 5l Ik 5 Ak 1) KU 2 52 B OSAHS
HH Y 2.657 1%, 17 LSa0, K Bk A )7 12 . UL BE %5
OSAHS J™ 5 2 B (19 35 00, 2 iR Ak i IXURS: 7 s, 3
Al 85 OSAHS T 30 18 M R] 8t Bl 4 L s ik 2 I
JiE S IR O A B R RE SR A5 IR 2 Bl ik
A e A B VS N | AR O = (NG i VALES i Ky
HEE G P A 00, R B LR YT

A58 A7 AE 1 Ry BR M - OASHIFF S B v 11 1]
JIE 44 SR S AF 5, AT R A7 7 358 15 M AT 5 9 191 F T

- 55 -



FpIE AR ek

i34 %

A BEAT TR IRAIE , (H B R 2ok 1 TR — R R B

TP REEAHAL I 22 a0 F — 25 PF A 450 R 1) Iif TR
T AR

25 b FriR , FBG .24 h V-4 SBP . & IfiL & %% 2 .

IMT | AHI J& = Il 55 JF OSAHS B35 % A= 3l [Tk i 1k
DR R ER T b AR DR R S 0 21 2k T T A
AUC fE> 0.70, 15 WA R 551 GE ) 24y, vl T i
PREE 27 0

5

4

(1]

[2]

[3]

(4]

[5]

[6]

[7]

[8]

[9]

[10]

% X B

HOSHIDE S, KARIO K, CHIA Y C, et al. Characteristics of
hypertension in obstructive sleep apnea: an Asian experience[J]. J
Clin Hypertens (Greenwich), 2021, 23(3): 489-495.
RAINA R, POLACONDA S, NAIR N, et al. Association of pulse
pressure, pulse pressure index, and ambulatory arterial stiffness
index with kidney function in a cross-sectional pediatric chronic
kidney disease cohort from the CKiD study[J]. J Clin Hypertens
(Greenwich), 2020, 22(6): 1059-1069.
SR XK, S, A OO T S S A B S K
A B 1AL S B0 AR DGR [T]. P B 55 O i 1L A A
7, 2021, 19(20): 3546-3548.
Xk, RPN, X0V . 22520 kb Ak R S5O0 o i s 28 2 I PRI
PRSI D). T E Sk EE AL 24, 2017, 25(12): 1291-1296.
ZHANG H W, HU W W, WANG Y, et al. The relationship
between ambulatory arterial stiffness index and left ventricular
diastolic dysfunction in HFpEF: a prospective observational
study[J]. BMC Cardiovasc Disord, 2022, 22(1): 246.
«E LRI TE R 1T ZE s v B 5 U B A 4 e 2018
SEEITIRD]. BN ITLE BTG, 2019, 19(1): 1-44.
o ] B T s RO 1 2 2 A 2 I N BH 8 M e R P 452
22 RHSITHE R[], TRk, 2018, 98(24): 1902-1914.
Ay, B A, BT | [ I 2 o L R A AR S R[],
TR B 2R 2R (PR, 2015, 12(8): 599-610.
FUEAE, BRI, BXBE . BEAE MR I T I 5 R B A 5
U2 AT 1 I R 200 T RE RIS 8 k P R v )22 JEL B2 1 5[],
LG MR IIFSE, 2017, 15(4): 324-328.

PR, Xt . JOEL 2 20 O M P B 4R R A AR5 T Y

56

AHIEHEREFE HERE[T]. Hh B2 AT 2 AR (R T RR), 2020, 12(10):
42-46.

M, W77, AT3HE, S . AT i I R ShAS S AL FE 45 ik
AL R | KRR B AR DG E ], B BB R 2440,
2016, 37(2): 93-95.

SR, TR, MIE AR, 55 2 BB R R M O R
A 1) B HE A I P 28 A AH T 06 R [T]. B R R 42 4,
2017, 52(3): 426-430.

HUANG T Y, LIN B M, STAMPFER M J, et al. A population-

[11]

[12]

[13]
based study of the bidirectional association between obstructive
sleep apnea and type 2 diabetes in three prospective U. S.
cohorts[J]. Diabetes Care, 2018, 41(10): 2111-2119.

XN, VRO, WS, 45 . BHZEVEREIRIE R 5 5 2 MRk
B IREE G AL G FR A TERE R (0], vhAe 2 47 0 il LA 24
2022, 24(11): 1224-1226.

HAO Z L, QIN L, TONG ] Y, et al. The differences of carotid
atherosclerosis among non-OSAHS and OSAHS patients of

[14]

[15]

different severities: a cross-sectional study[J]. Sleep Breath,
2021, 25(2): 639-648.

W, BRI, A2, 55 . PHLZEE R VI I LR B AR
T y-4+ BT 5% B il 55 20020 Ik ol e R AL R AH DG P 0], 52 T)
BE2f 2k, 2021, 37(20): 2651-2655.

GAMI A S, OLSON E J, SHEN W K, et al. Obstructive sleep

[16]

[17]
apnea and the risk of sudden cardiac death: a longitudinal study
of 10,701 adults[J]. J Am Coll Cardiol, 2013, 62(7): 610-616.
PN, RN, R, 25 . TR g I e B B AR D 4 457
R R R 70 B LR R LT RE BSOS A G B PR 3R (7],
TR TS R AR, 2015, 23(3): 280-284.

(18]

(8 gwi)

A5 AEX: BIE - BUA T8, tHATE - BT, BRE R,
5 8 ML 5 L P e R P MR 2 IR R 2 AR AR R AR )
JIK BEE e DRS00 455 2 F) 37 5 I []. B RER 2R, 2024,
34(18): 48-56.

Cite this article as: ALIYA ABULIZI, ZUBAIDAN ABUHAN,
CHEN Y L, et al. Establishment and validation of risk prediction
model for atherosclerosis in patients with hypertension complicated
with obstructive sleep apnea-hypopnea syndrome[J]. China Journal
of Modern Medicine, 2024, 34(18): 48-56.



