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Risk factors for obstructive sleep apnea-hypopnea
syndrome with hypertension

DONG Wei, HUANG Donghai, GAO Yan, ZHANG Haoyu, LIU Chao, ZHANG Xin, LIU Yong, QIU Yuanzheng
( Department of Otolaryngology Head and Neck Surgery, Xiangya Hospital, Central South University; Otolaryngology Major
Disease Research Key Laboratory of Hunan Province; Clinical Research Center for Pharyngolaryngeal Diseases and Voice Dis-
orders in Hunan Province; National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Ceniral South Uni-
versity, Changsha 410008 , China)

Abstract: Objective To find out the risk factors of obstructive sleep apnea-hypopnea syndrome ( OSAHS) with
hypertensive and provide guidance for the treatment via retrospective analysis of related clinical indexes. Methods A total
of 324 adult patients with OSAHS who underwent polysomnography ( PSG) from Jan 2017 to Dec 2021 were enrolled,
including 129 patients with concomitant hypertension. Spearman rank correlation coefficient and Logistic model stepwise
regression were used to compare and analyze apnea hypoventilation index ( AHI) , lowest oxygen saturation (1Sa0, ), and
mean oxygen saturation (MSa02 ), oxygen desaturation index, gender, age, disease course, height, weight, body mass
index ( BMI), smoking history, drinking history, diabetes history, neutrophil/lymphocyte ratio, uric acid, fasting blood

glucose, glycated serum protein, low-density lipoprotein, high-density lipoprotein, cholesterol, triglycerides, blood
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routine, and coagulation function. Their differences between the hypertensive group and non-hypertensive group and
correlations with the occurrence of hypertension were compared and analyzed. Results  Correlation analysis showed that
AHI, age, duration, diabetes history, uric acid, blood glucose, glycosylated serum protein, triglycerides, cholesterol,
fibrinogen, body weight, BMI were positively correlated with OSAHS-associated hypertension (P <0.05) , while LSa0, ,
MSa0,, prothrombin time, activated partial thromboplastin time were negatively correlated with OSAHS-associated
hypertension (P <0.05). There was no obvious correlation between oxygen reduction index, red blood cell count, white
blood cell count, and platelet count with OSAHS-associated hypertension (P >0.05). Regression analysis showed that
LSa0,, age, disease course, BMI, glycated serum protein, and prothrombin were risk factors for OSAHS-associated
hypertension. Conclusions The prevalence of OSAHS-associated hypertension in the population of OSAHS increases with
the increase of the course of the disease. The course of the disease, age, BMI and LSa0O, are effective indicators for

predicting OSAHS-related hypertension, and early warning and intervention should be carried out in the clinical diagnosis
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and treatment of OSAHS.
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IOEL S5 1 R, P 2 2 451 “ 255 5 1iE (obstructive
sleep apnea-hypopnea syndrome, OSAHS) f{ 3= IIf;
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M ARSI RE T, P EUE B R ERE 3 RS
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AWFFEEI 2017 4E 1 H—2021 4E 12 A4S
PR A 1 ( polysomnography , PSG) ) 324 {5l i A &
F,Hoh 5301 fl, 4 23 f), B3 AE L (38,8 =
9.7)% . HHE 2011 4 OSAHS 2445 ¥ 943 B 4%
D HrhaR i 25 45, ) 39 fAi], T 260 i, 44
AFRHE A5G 2011 A A P 25 S5 P 27 73 2 B IR
TG i 5 2% 2H 1 5T 19 OSAHS 1234 35 55 1 B A R
F HERR AR - CO BT MR T 00 D b A 25 B3R
TR B AR P 452 Ry 2 11 5 ()RR AT S /0 W M il e
FE NP SEL P i i 5 T AT 4 LA ) A 0 9 9
% QORANREEE DL DU LM A
(.LOIRER 22 10 5 @ A MK M 2 PR
2% JIL PR G P )

L H (12 W 2 2% v I i Hs B A4S
(2010 4F) , BAR 7 A8 HIH0 i 1 K 25 W) AT 52 T
e H 3 Y &, Y46 s =140 mmHg F1/8 & 5K s
=90 mmHg, A2 ¥y i 0 He 5 BEAE A & i R 58, H
i OE 78 e H] 9t i R 25 9, 1 s O T 140/
90 mmHg, L2 WA F IR . OSAHS AH e & i
FERNZ bR : &5 R [R5 97 OSAHS B AT LA
S o AR 75 P o UL FE, 53 Ay B 2L 7
I 20,324 4] OSAHS /&3 v fuzlizh 195 ], 1=
M F2H 129 4], 421 OSAHS [ b 3 4 f i i Hs
HEE OSAHS [ 3 v 13 {3 /8 35 1F /& i e, 52 B2 OS-
AHS B ep 113 ] s ik

e et E IR %N SRR T 37 NS (T
FECITRINC) (B m AR (R Bi4E %L (body mass in-
dex, BMI) WA 50 PR s A R B

[, AR 28 % 425 10 h DL, T R 2SI 1S i
L BUSIE R K AR BEA IR, R 4 A Sl AE AL
SIBTASGHATRE I o ASr I 45 B A4 PR IR | 25 5 I B |
BRI 8 AR AR S = R A L E [
A CHh =R BRI RESE . R4 B Sk F I o
B ASCHE i R A I 1L 35 A 3530 P 4 45
WL 48 M 11 %% ( neutrophil/lymphocyte ratio, NLR ) |
M/ N8/ R 2 8 45 ( platelet/Tymphocyte rati-
o,PLR)

PSG 45 SR e IR W 47 551K 38 <45 4 (apnea hy-
poventilation index, AHI) | I Ml 2 1f F1 & ( lowest
oxygen saturation, 1Sa0,) . [l % 119 F1 & ( mean
oxygen saturation, MSaO, ) IS8 EE M 845 .
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B4l OSAHS 25 11 i e OSAHS 212 [a] il R
HIE , Spearman Bk AH & 2 UM Binary Logistic 145 1]
i LR 5105 3 A A5 B3 A 45 i PR 46 AR 55 OSAHS AH
KA ML Z (B ARG . AR & IR FHx = s34
ANGARIE S AT IR A8 ML Pos, Prs ] 3275, P <
0.05 Ky 225 HAG B X,

2 HR
2.1 BEFANI

LS BA B 7S B2 28 R ey I 4 P 4 (]
PSG 45 45 b5 b AHI, 1820,  MSa0, EL45 & % 1
(Z fl55 3K —2.782, -3.293, —3.076; P ] <
0.05) ; FEA I RTORL AP AR I A2 R BMI HAy
B (Z {5585 - 3. 635, —3.149 - 3.260,
=3.965;P 1 <0.05) s A A48 bR IR IR | B B 1L
ML A RAT B (Z (0500 - 2. 862,
~4.455, -3.674 —2.366;P 1] <0.05) ; i # B K
IS 1M L RE A B I 8 SN A] (2 = 3. 099, P <0.05) %

R 1 OSAHS B h B Al FIHE & IR S 800 b

AR 53-8 I35 PR ) 47 20 2 P4 R NLR 2 8 35 1
(ZABAY5H —2.724 = 1.974;P ¥ <0.05) , ifif Ak
FERC AN TR 2T At I O e 4
ST GFE . BB 1,
2.2 AHSEMESHT

Spearman JE S HUHH S 4 M1 B 7R PSG F8 b5 12
I R B A B2k AHT AR5 i FE (FT PRSI
L BMI B R L 5 OSAHS A e I He 52 TEAH G
AAGHE AR T R ER | B BP9 2 H e = R
i B 55 OSAHS Af: i3 101 5 1 AH 56 5 15 A0 L2358 1 2y
Aerf NLR £F 4525 (1 5 OSAHS £ i i & 5 1EAH
K ;1.8a0, \MSaO, , & it i J52 I 1] | 1 46 78 43 B 1 1
AR ] 5 OSAHS ff: i Il 22 FURH G o TR 4K
STZMAETTE . AR T2 il /AR 5 5E 5 OSAHS
Pl I ¥ T AH G M B 45 SR A R AHI
MSaO, ISR 4L A HE  BMIL SRR | = % E IR B 1
AV 2 IR R 1 R I AR D5 (60 335 A 350 a0 i T
] 5 LSaO, HA MM, HMAEE %2,

(x£5,M[ Py ,Ps])

I RAE b BLig] (n=195) PR LR (n=129) Z(1) P
AHI(%/h) 50.6(30.2,63.5) 56.1(41.7,67.5) -2.782 0. 005
LSa0, (%) 76.0(67.0,82.0) 70.0(64.0,78.0) -3.293 0.001
MSa0, (% ) 93.6(91.8,95.0) 92.6(90.7,94.0) -3.076 0.002
A E(/h) 32.6(16.5,50.7) 37.4(19.0,49.4) —1.453 0. 146
RIS (%) 36.0(30.0,44.0) 50.0(33.5,48.0) -3.635 0. 000
T (4F) 6.0(3,10) 10.0(5,10) -3.149 0.002
5 (cm) 170.0(165,173) 170.0(165,173) -0.136 0.892
1A (kg) 76.0(70.0,85.0) 80.0(74.0,88.5) -3.260 0.001
BMI(kg/m?) 27.0(25.1,28.9) 28.0(26.1,30.1) -3.965 0. 000
E 4040 (10° /1) 6.8(5.6,7.9) 6.9(5.9,8.0) -0.818 0.413
21404 (1012 /1) 4.9(4.6,5.2) 5.0(4.6,5.3) -1.596 0.111
/MR (10° /1) 222.6 +60. 1 220.4 +56.6 (0.322) 0.748
/MR L2 (% ) 0.2(0.17,0.25) 0.2(0.17,0.24) -0.625 0.532
LML LR (% ) 43.9(41.8,46.2) 44.6(42.2,47.2) -1.377 0.169
M 40 A% (10° /1) 3.7(2.9,4.5) 3.8(3.1,4.7) -1.680 0.093
WREL4H %k (10° /1) 2.2(1.8,2.7) 2.1(1.8,2.7) -0.603 0.547
NLR 1.5(1.3,2.0) 1.8(1.4,2.1) -2.306 0.021
PLR 97.5(80.0,121.4) 98.6(85.6,120.7) -0.571 0.568
FRIR (wmol /L) 406.9(365.1,447.2) 432.1(372.6,492.2) -2.862 0.004
14 ( mmol/L) 5.0(4.63,5.33) 5.4(4.90,5.72) —4.455 0. 000
TRk 137 7 11 (mmol/L) 2.1(1.93,2.19) 2.1(2.04,2.31) -3.674 0.000
H 3 = g ( mmol/1.) 2.1(1.46,3.19) 2.4(1.62,3.77) -2.115 0.340
JIF [ 2 ( mmol /L) 4.8(4.23,5.58) 5.1(4.56,5.84) -2.366 0.018
BB S 85 B (mmol/L) 1.0(0.84,1.08) 1.0(0.84,1.10) -0.625 0.532
%25 B S 76 1 (mmol/L) 3.1(2.67,3.72) 3.4(2.94,3.85) -1.768 0.077
L Iff it RS} ] ( mmol /L) 12.0 1.4 11.5+1.2 (3.099) 0.002
T AL B0 436 I3 TS [ () 31.8(27.9,34.6) 30.1(26.9,32.9) -2.724 0. 006
B Il AT (] (s ) 17.0(16.1,17.9) 17.1(16.4,17.6) -0.201 0.841
AR 5 (g/L) 2.7(2.36,3.06) 2.8(2.50,3.17) -1.974 0.048

TE : OSAHS (BHAE M MR AR VP I 4 454 IGO0 <R A il ) 5 AHTCHR IR 55T AR HE) 5 18a0, (A AR A M AN ) 5 MSa0, (SF-34 1l AL A1) 5 BMI
(B0 s NLR PR e i v/ itk 203140 5 PLR (it /M- bk 480 - R R
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K2 324 ] OSAHS [BH Mk AR GTRH A S

£ e L LSa0,
I RAE b AHIE R AHIEREL
P P
(r) (r)

AHI 0.155  0.005 -0.418 0.000
1S40, -0.083  0.001 1

MSa0, -0.171  0.002 0.557  0.000
EENR i 0.081  0.147  -0.399  0.000
AR 0.202  0.000 -0.007 0.895
i 0.175  0.002  -0.013 0.810
B 0.008  0.892 -0.034 0.541
1A 0.181  0.001  -0.230 0.000
BMI 0.221  0.000 -0.254 0.000
P51 0.028  0.610 -0.014 0.796
W A s 0.021  0.703  -0.039 0.484
AR 0.005  0.928 0.021  0.701
WE DRI 5 0.177  0.001 0.037 0.511
SE 83 0.046  0.414 -0.055 0.322
2144 0.089  0.111  -0.051 0.363
IR -0.021 0.702 0.051  0.361
I/ EL -0.035  0.533 0.034  0.543
21401 H AR 0.077 0.169  -0.063 0.255
Ealisaved ) aka 0.093  0.093 -0.042 0.452
Tk EL 4T T4 -0.034  0.547 -0.043 0.442
NLR 0.128  0.021  -0.023  0.685
PLR 0.032  0.569 0.094  0.092
PRI 0.159  0.004 -0.150 0.007
Jiiks 0.248  0.000 0.006 0.912
WAL I & 0.204  0.000 -0.047 0.39%
i =g 0.118  0.034  -0.099 0.075
I ] 0.132  0.018 0.062  0.265
= R R A 0.035  0.533 0.145  0.009
%% BERR R A 0.098  0.077 0.116  0.037
Y AL D5 ) -0.148  0.008 -0.235 0.000
TEALER A TE W] -0.152 0.006  -0.210  0.000
g nzaing o] -0.011 0.841 0.092  0.099
YR R 0.110  0.048 -0.052 0.351

2.3 [BIEPE

Logistic [81 44347 W75 LSaO, AFE I i FE B fk
IMLIE 25 1 BE 0L S5 ) 2 OSAHS AH DG & i Hs 1)
fabrFIE, W3 3. FEE TR IELR , OSAHS 5 1l
FER R I B3, 2 F HA S8 L (Y =
7.5,P=0.024) ,HLE 1,

Rz3 YA Logistic [FIH T REAIFERR

it R A8 b OR 95% CI P
LSa0, 0.969 0.947 ~0.991 0.006
IS 1.034 1.007 ~1.063 0.015
e 1.042 1.005 ~1.080 0.026
BMI 1.083 1.005 ~1.167 0.038
WAL I35 2 3.296 1.178 ~9.220 0.023
T8 I )5 ] 0.730 0.591 ~0.901 0.003

Il OSAHS {5 il &
O &4 OSAHS

34.5%

150

100

50

1~9 % 10~19

RSN
1 OSAHS & ML R AEA ) R 7 A AR o EE A

20 EL E

3 itig

OSAHS & H- S M Rk H W0 , — L BH = I
FEEETE 201 BE Ia , FOE A 1 T R T
OSAHS A58 Z Rl - KA, 540 I 8 9 96 % D) AH
o, B R SCHRUE S OSAHS AJ fig /2 i I e o0
o7 OB L T AN s s R = — 1 P g
MR 6 R Y], B8 JEIE Sl i 167 OSAHS fg
S R AV T 1 o i R 8 3 %) 1S 0, I LD 2>
W25 0 16 . OSAHS S 350X I6 1 w5 1f s Ay D
PRI AR 2 , A48 1 30 198 0K S I 2k TR AL 58 I
W2 R G 3k B 24 R R E S A T
PR ILAE |, 47 501 2 e il = i TR I 1 1 S ML
AT S SR 23X 2 AP R M e i ) 3R
s R RAE RS ILAE 23 38 0 M 4, 25 i o
AP AR S8 N SEAE RN 5 1 F5% 1 Pk
P L T 5 M s T 7 ik s, 488 s U
fugeg FUG T fr, DL S SE IR 280 ol SR AR B L R AE
FVSARSE e 5 1 e [R5 M), ] R 5 35000 g 3 vl
VT O I B F A . OSAHS [
R B I A5 R S, BTN 2 W ™
AT KRR, IR B B2 I 0 OSAHS A
SN Ry I 1 8 A, B T 5 O 1 & A Rk
I,

AR 2R i JO304 3 £30) k HR A) 3, 43 Bl
OSAHS 415 OSAHS ff &I 41, £ PSG i s (1) JL
ANF LG RIS A AR A I PR ARRAE v i e DR R
FHEATM MR FE bR S PUAE FE 55 I 4 A #A 4l
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OSAHS %1 2 |a] AHI,1Sa0, ,MSaO, #8 B4 i % 2%
S UL A 5 I e 9 OSAHS [ 3 PSG (1) 4 b 3t ik
B, Horh MSa0, B 525 50— 45y pt
FOHIFF, AHI [ 1Sa0, HA B E k25 RAE s = 5
AR oE HP A iR EE . LR PSG 5455 OSAHS
P R I A T B — ORI . B A —2E A
KAEGHT, IR ZH R Logistic [MlIHHEFRIEI R
S JE R LSa0, 5 OSAHS £ % & I s (115 00 42
FAASE, T AHI BEARJE 2 K OSAHS [ H B4R IR, 5
OSAHS & 1L HAT — 28 W AH G (HAH DG AR
U LSa0, . ASWFSE 14754 56. 5% T OSAHS %
ANPEA I, AT T AR X A AT, BB AHIT
T VT 175 LA R B B 0 8L A A — o SRR
N —31 2 HUb A R AHL 5 OSAHS A 56 %
e I B ARG  (HIF ARS8 4 B ARG, 76 AHI
k66 ~70 Y-/h i E Y 2 BRE AHL B4, & 1 s Y
ST B A, T LSaO, 55 15 I Hs R R 5t
FEOAXER S i LSa0, A AE e % [l 1%
SRR I 5 AR M I e BAT ARG, B —E
FEEE IR OSAHS M I 1 2, R Ik 78 OS-
AHS 297 5 1 & 5 5 AR I E 19 53 B2, DA
LSa0, fE N FHRlE g S % .

FENG R A58 A IARIS  BMI DL S e
5 OSAHS I & I ELA 1IEAH O, J& OSAHS #f
DRAE e I F &0 R fa B TR 3R . A I8 F BMITJE: = 1L
FEERHIFER R, ARt & OSAHS & i) fa ks A
&G A, I R RS TR R A
OSAHS 27745 8" A B ik B, T i K A 1
FHE G IRFHIE AR DA SCR AR , 38 i e vk
OSAHS BAF Y o, BB M R A LK, S8 3% AHI
FEECE B I B (H AR 22 48 B AL i HOilk
e AEBIBERT ST R, X T R T R R s,
BAAELL 10 N AEEGHA TR , AT 58 th AR
PR DL 10 A AL T 00 9, i B Rt o s A 1) SE
o P A i s ) S 2R T B T ik 5 vk [ A — 0
7 AERET I BT S5 R A . X OSAHS 5
S A RIS A i ) A T RS M BA B A 5T 1HL
T BB BETT , I H EAG BMI DL AR % 55 40 3¢
KR T, 53 OSAHS J AR FE I BFIE I I — &
(IAIXE . OSAHS i 3 i {H R 2 4008 4 Ay df A
TG AT ™ L, R R S SR AR AR K, B
Z LB ™ AR RS FOR RS, X PR B Y
OSAHS FBFEIEIEIRITROR K ME . BF9E OSAHS H A
S, HLA T A PR 5L, BE M) S 78 40 e B 5

B9 B, R I B L K I LIRS T

ARG KB, BN # 1 5 OSASH £ 5 1l
JEZIEAR S (HRAR DA S8 e HAH M. i
375 25 1 B S ARSI AT 2 ~ 3 ] A R A A i
I3 B 0 9 A6 I 46 bR A T ar Y. oS-
AHS f8 35 T w [R] B A 9 PR s 0 s I s T s
LS 3 B o 1 B o B 1 f By PR =
DA E WA I 37 & 1 T 5 AT BB OSAHS £ i I & 1
RHRER E S RN R, A R — 205, BE I
Jif 5 B[] Sz B AP 5 P 5 I ik A%, ZEASBIF 9T, OSAHS
P L 24 Y S I S ) 4 e S BRI OR SR &R
A5 Wb OSAHS ™5 A4 5 B, %56 if it i i
[ BF 38 4 7, U B OSAHS 5350 1908 1 RE S E—
R B OGS I AL (5 0 2 P i BRI A SR B
R TP DT () 4 o O I S SR R O M A U
TG P 28 22— T R I D i) 5 1
MG FR , K 22 B0 32 4 v 8 X6 4 ik 30 &t e ) Bt
G ST OSAHS 4 i 1ML JE 5 6 o, i J5U T ) fif
FHIE o N EE I 6 s [R] T RE AN & OSAHS AH
SR e ML P 8k ST f 5 R 2R TS PR OSAHS A 5%
Pk 7 IR SR LSa0, % 3k I, b 6 1t 1t S5 ]
5 LSa0, RHMAHR, il LSaO, fEHIRZ R , R
OSAHS 4 25 1 4L 14358 1l S e 1) 4 35 47 4

W—Ii Z Hul A 5E h , OSAHS (5 iR A
L1 B B R 0T 3k 47. 4% 1 TIABESE H PE
IR A 8 7 43 OSAHS U H {05 39. 8% ,
T RETBAKE . FIBERARER, AN
AR EBHE FE RS WBE FAREHE, HZ hEE
OSAHS 35 HEBR 1 #8439 1™ 5 L I D REAS 42
S e TFORIGAE Y 8 2, LA B B 22 11 A Sy 11 0 57
T . BRILZAN A D R e bR b
WA FEAETE A JE . OSAHS 5 55 1M & SE 5 %
O TERZIR AN R, A RAUR R 5 OSAHS
FE S 85 LR B AT AR SR 8 4 , B = SR 24 Y
RINHEANRZ W

25 vk , OSAHS 55 il =% VIAH O, i e 4R
I% BMI L J& LSaO, /& OSAHS £ 5 il Fe 11 15 F: ]
R, AL I 8 (A FNSE IR ) B] 5 OSAHS #H2¢
P L 9 06 R A Tk — PR R

S 3k
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TR SR MR A S R [T ] A B A 3k AR RL % 3
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