Ml XZZHR (EFMH ) 2023, 54 (2) :304-309
J Sichuan Univ ( Med Sci) doi: 10.12182/20230360213

PEEMERERRIF IR E S 5 R % 4 B2 ElAR1E & fE
AR I RAFAE S 4T
KRR, & & % R OE B BME B U ERE

DU RAEAR PG BE e BRI 22 o0 (iR 610041)

[HEY BH 55T PH 28 1 IR 1 8 15 (obstructive sleep apnea, OSA) 5 5 & 1 [ [l 1 £ fE (primary
aldosteronism, PA) M5 B REAE, F3E— 25 R 250 M 105 T [ RV FE O AHOG IR R . ik IR 43 #7201 64F 1 H —
20214FE12 H F UK 244676 R BE i PARY B 35 1056, R ¥E £ 5 MEAR IE] (polysomnography, PSG) 45543 A PAFLS i
LiMEFTHFAL (2049]) . PAILIROSALL(8561)), 5 & AN W By {518 < #5 £k (apnea-hypopnea index, AHI) 7342 (314]) .
(24f1) ., EROFD WA, FHIANZWRLIOSAR) 12 BB SHIVE XTI . 435 LB I AN 1 2 | IR IRAFAE | 2B fkTs
PRHIPSGSEAE YR, SR HHLiOSABE M Lh: OSAILIRPA B 1y i MU 7 LI i, JOMC e . &F K KPR B vy
(P<0.05); OSAILIGPA K (1 AHINE i, 347 ifi 000 A0 2 FIEHR BORFEAR (P<0.05) o BEOSA™ EFLEL (N T, PASR A (14
et . MR, R AR . MRFR AT & o et a0 B Bt , e (IR i S0 TR 55 24 e (] e 2 22 £ A O
(f=—0.222, P=0.045), Zit SPAMEMIMEOSAEI ., OSASINEPALE FIISICH BRIRIRICIH AR T . SmmE
V149 . 4 T [ R 52 e VR A 42 L AR BE AP ) B2 )

[C88iA)  BHEEMEMEARITIRETFE  FURMEREREIS 20 AR

Clinical Characteristics of Obstructive Sleep Apnea and Comorbid Primary Aldosteronism SHEN Yang-yang, ZHU
Jie, SHI Yuan, TAN Lu, LI Tao-mei, LEI Fei, TANG Xiang-dongA. Sleep Medicine Center, West China Hospital, Sichuan
University, Chengdu 610041, China
A Corresponding author, E-mail: 2372564613@qq.com

[ Abstract] Objective To explore the characteristics of patients with obstructive sleep apnea (OSA) and
comorbid primary aldosteronism (PA) and to explore the relevant factors affecting plasma aldosterone concentration.
Methods A total of 105 patients diagnosed with PA and admitted at West China Hospital, Sichuan University between
January 2016 and December 2021 were retrospectively analyzed. The subjects were divided into a PA with comorbid
snoring group (n=20) and a PA with comorbid OSA group (n=85) based on the results of polysomnography (PSG). The
PA with comorbid OSA group was further divided into mild, moderate, and severe subgroups according to the apnea-
hypopnea index (AHI). A total of 85 outpatients diagnosed with OSA were included as the control group. Demographic,
clinical, biochemical, and PSG data were compared between the groups. Results Compared with patients with only
OSA, a significantly higher proportion of patients with OSA and comorbid PA had hypertension and elevated levels of
systolic and diastolic blood pressure (P<0.05). In addition, patients with OSA and comorbid PA had significantly
increased AHI and significantly decreased mean oxygen saturation and sleep efficiency (P<0.05). The more severe the
OSA was, the higher levels of BMI, cholesterol, low-density lipoprotein, and uric acid the PA patients had. Linear
regression analysis showed that the lowest oxygen saturation (f=-0.222, P=0.045) was negatively correlated with plasma
aldosterone concentration. Conclusion Comorbidity with PA can aggravate the clinical manifestations of OSA, while
OSA further disrupted the metabolism of lipids and uric acid in PA patients. Plasma aldosterone concentrations in

patients with comorbid OSA and PA were affected by the lowest oxygen saturation level.

[ Key words] Obstructive sleep apnea Primary aldosteronism Aaldosterone

RH ZE 4 B IR -1 7 45° (obstructive sleep apnea, OSA) OSAH | 1 ] P A OSSR 28 2y P 28 o
STl UL BRI A o0, DA BRI b S A kA ) X flifs 'l%%-[ﬂl%%%%%-%E@ﬁ%%(renin—angiotensin—
TEHR A3 B A T B A T B P T A5 L TR e A I aldosterone system, RAAS) B S , 184 0 =5 i He 114 & A= AL
FBACHRHE . OSARY AR BRI 9% ~ 38%", Hoizlhr K™, JFUA PERE B 22 4F (primary aldosteronism, PA)
F UK EE L T HEAR 5] (polysomnography, PSG) o B R BT BRI S S A I [ R R, 3

;/{ E:ﬂ.f;r )/ll/\»“ ’»E,— ‘ |

* BHCRAHATET2030- M2 S RN 5 R H (No. 2021ZD ﬁ%!@giiﬁ%ﬂm$ﬂﬁﬂ ﬁ/%$f3 fi_FF%‘: UmJI[LE?F?jEE
0201900) A E % H A4%}2# 34 (No. 82120108002, No.U21A20335) % ML BFARPAE RPN o PARYATE LI N 3% ~ 13%7
A H{FVEF, E-mail: 2372564613@qq.com BE AR 5T #2715, OSAFIP A FLNE 7] 4H B 54 F o g5 151,




EEl

DL P T4 B 8 P e MR e WS 5 52 55 Do A P ]I 48 280 00 B i R RFALE 20 M7 305

OSANHEHPARY G 515 34%"7, PA AT OSARY Es
R F1K78.1% M, — 7 T, PAFRE /> Wbt £ i 15 [l 2
SEUKHE R, 3R K N B OSARY T E AR, 5
— 71T, OSA M 1 [ ] BJc P i S Pl RESS IR A AS 17
P, NI FEPAR KA LS, AT RIEARIA, PA
KB I T T Ve 5 B 45 I A< 4 4L (apnea-
hypopnea index, AHI) 5 IEAR G, (EIE P AREBF I R 4
R R . HETEPIXFOSAEPAMHR KB
/D, ELI A S B 0 [l e A DG PR R

AR T L OSAHIR B AR TN PA B 7EA T
S I ARERAE | EARTEHR LA R PSGBEIEAR 0 22 57, 535t
OSA S5 PAMHGREAE, J3F— 254 22 5 M) 1 5 1 [ i vik
ARG 2

1 MR5F*

L1 FARMK

[ JEE LN A 201645 1 H 202147 12 3 7EDU 1| 24467
B2 BEifii2 PARYAE BE A, HIRGIEFT B WEIE . BEAR
KSR S IR BE 12 OSASE I B R AR P MR . JFaM ATE
VU1 DR 25 A B g R S 5 2 v 8 48 R R P At 0 fy
LHRLIOSAMI TS
LL1 #AAARE  AEBEEE: OFRFG 20164 56 [ A 7Hie
23 I A PR T [P ) 1 22 0 )2 W, L L 4% T[] Vi 5
Z 5% He{H (aldosterone-renin ratio, ARR)> 30 (ng/dL)/
(ng/(mL-h) JAHIGE B, ARG A0 105 7 5 R
% (plasma aldosterone concentration, PAC) T [ 7
30% LAY, B4 FRER K IR IRJF PACS 10 ng/dL W #2156
FFIPEN!, it A2 A0 7 3 A R — I8 12 X B 2 R AT
BPA; QF DU I 24 7Y B e AT 5 A5 I HI I 152 4300
OAFIR R T18%

T2 H: O5PALIHOSAR T IR 4F
(£1%) | fR BT EFE % (body mass index, BMI) (3 kg/m’)
X, 421 ¢ 1R QT PR ARV BE e f TR
BENR I W, AHI=5 h's GUEIRY KT 18% .

L1.2 HeAngE  OHEBRS ISP AR, ¥ sk,

G SO T g, JHFRE A, 7 B S, 12 B S i 9
LR U 1 FR AT 5 (2R 1A e A P R W30 oy 54 P e RS ) 1] <
4hiyEH .

VUK 2 A VG BE BE AR 3 22 B 45 O A AL A I 5
=, S 20224E #1255,
1.2 MRFE

P A FB A R 4l 13 B PR W T+ Y PS Gt SR (AL
1.2.3), 53 HPAR IFIRALPEST . PAG IFOSALL, I LA

AHIMR b VA SO BRAOSARYT 12 AN
Xf BREH o XA G AWFIE I 83 58 A B RHICEE, 4
FEAEW . B m . KB . Epworth P i 5 & (Epworth
Sleepiness Scale, ESS) 43, Wtk . &7 5K He . WARIEE | 2k
T 50 R S, s L, PR A5
1.2.1 AAdgirale MEEBEPASE =Mt H il AHLE
B AU BN A MARAR . SR SFLE AR, iRAdEfk
FEPR IR TR G S 2 24 H Bl AR A A SN E
1.2.2 BENZ A EE DR IR R AR B
JE A5 B 52 W ARRIG 254 R LA b o S ) 0t A 0 2
2 il i %) BB 3 1 ARRSEZ V5 /INI 250, AR
Ko MK 'E 2 M (plasma renin activity, PRA) 5 PACH)
U SR TR S e v 5 (A T 2R B AR B i AR i
S BRI, HCH o0 SR T I 2R T T ) 1% 0 >R
FHLiaison4 H 3l 4k 5% & O f 8 o3 Fr ik 7 (R
DiasorinZAF] ) o
1.2.3 HRBERAFAL N A BTN R 5E R
T R R PP VA U300, 6 HH PSG, BRI IP I AH 5C S 8011 E S
ARFVTA, 5 VARG 5 I 2= 2 23 OB (2.3R5AR )™
3 o IR I A somte (KA I Compumedics/y 7] ) 1§,
grael (KA. CompumedicsZ2y 7l ) Yo 4 B dh, £
ProFusionPSG4 3 T APEM At . W I S50 445 fii i 141
(F3-M2, F4-M1, C3-M2, C4-M1, O1-M2, 02-M1). A»
LI LR T 30 S AR BT IL) « RUMIHR F 18 G bAudig
50 AN Sk A A s g ARE A E
SR FE30%E L I, F72 2010 s, TR 20 3%00 AU
FIEERRARELE R . WP BT 155 02 SR S0 T Bl it 90 %,
Free /010 s, AR SO SR 20 T 3%,
A A5 %L (oxygen desaturation index, ODI) % A H/ N
SR . AHIE S Ak /NS 0 BT 452 TR <
AIUCERL . Tl R ROE SO Bk NI (ot B P KK

AHI=5h A IFRIOCHEAR (RERE | I 55 | TR, PRI
BHESE )L OSA, AHI< 5 h™' I 114 BRAE 19 f & 2 W
LT . ARIEAHIIX /- OSAS EAR B, 7 i
(AHI: 5~14.9 h'), P EE(AHIL: 15~29.9 h'') K F i
(AHI=30h")™,
13 FirFEFRE

TEPEGORH BBORT 3 38557, AL IA] He A A6
5o €W PORP AT GRS X £ s ROR, S RS
AT EL (Pys, Pos) 3R, AR U FH ek 35, Z24010] L
BLAd T 7 2250 W, Al 28500 A BOR T8 3 75 22 SR MR 56 1 21
8] b4 {# FIMann-Whitney UK:H . fiff 2% 0115 4387
HEIMPACHNER . P<0.05 M EFA G £ L.



306 PUNT S22 (B2 ) 8 5445

2 #R

2.1 OSAHHPAS B AOSARILLER

I I A OSASLIRPAE E 8501, BA4OSARE
85f . WNFIFT/R, FEN H A FIE R BT8R 7 1, OSATL
PABH MIAAEOSA LA TEAEW . PE5]. BMI, ESSPEST .
W IR A 5 T 22 57 TS T E Lo OSASRPARE Y&
I o P, WSO T L 75K A5 (P< 0.05) o AE
PSGZ AUy I, Wi 41 76 MR AR A ] | 25 5%, (B )2
OSAILJHPA M 1Y BEAR AR 5 2 R IR 43 LU RRAR . 7E
OSAJ"™H i J7 11, OSAILI TP A 8 35 V- 3547 it S0 1 B
ik, AHI. ODI. Ifil 4048 A1 < 90% I B 8] 1 4 L T 5
(P<0.05). PIdLIALLFERBA G 2EE L, HP il

ZFEIN,
2.2 PARFARTEREOSARENLLE

e A PASY A T BF 200, Hepgsz . b &
OSA%-311, 246, 3045 . AWFIEIAMIMEBEPARE 1,
OSA T HN81.0%, HrPHEE29.5% ., H1EE22.9%, HIE
28.6%.

W2 PR, AN DA RGO T T, 441470 22
TGt . fEh, EEOSAH, B LI H E . BMI
Wi TELEALTRAR T, 4417EPRA . PAC, ARRJSTHI 25 5
TGt 38 S, (HFf 5 OS AN =, JH [ i | K2 5 5 &K
M IMRERVE S E T EH . TEPSGSHEU T, 44184
FEREIRACR 2R TG24 L. PAR I, EEOSA
F14) £ B AR R [ 8, JHL v LI B AR 7 L3860, 2400 e

F 1 OSAHIFPALSERLAOSAM A OEHHE . G FRFNPSGHHE Lb 4%

Table 1 Demographic, clinical, and polysomnography characteristics of study sample

Characteristic OSA with comorbid PA (n=85) OSA (n=85) P

Demographic and clinical characteristics

Agelyr. 48.5+9.7 48.5+9.9 0.963
Male/case (%) 57 (67.1) 57 (67.1) 1.000
BMI/(kg/m”) 26.7+3.9 27.4+3.0 0.231
ESS 5(3,8) 6 (3,10) 0.095
Smoking/case (%) 39 (45.9) 31 (36.5) 0.429
Alcohol drinking/case (%) 26 (30.6) 38 (44.7) 0.018
SBP/mmHg 149+20 130+14 <0.001
DBP’/mmHg 95 (87, 104) 84 (78,91) <0.001
Hypertension/case (%) 82 (96.5) 24 (28.2) <0.001
Diabetes/case (%) 17 (20.0) 10 (11.8) 0.161
Polysomnography parameters
TST /min 443.5 (398.3, 484.0) 436.0 (393.0, 474.0) 0.508
SE'/% 80.7 (74.6, 86.8) 87.3(81.1,93.1) <0.001
N17/% 19.4 (14.9, 29.7) 18.6 (13.3,23.9) 0.198
N2/% 49.7+11.9 55.2+10.3 0.002
N3'/% 6.2 (0.9, 14.5) 3.9 (0.0, 10.6) 0.109
REM/% 18.5+5.8 17.7+5.5 0.372
Arousal index /h™" 12.2 (8.0,18.1) 14.5 (10.0, 19.3) 0.084
AHI /h™ 23.4(10.5, 37.6) 15.1 (8.0, 23.6) 0.002
T90 /% 4.0 (0.6,9.9) 1.0 (0.1, 4.0) <0.001
Mean SpO, /% 95 (93, 96) 95 (95, 96) <0.001
Lowest SpO, /% 80 (73, 85) 84 (74, 88) 0.064
oDI'/h™ 20.4 (12.0, 36.3) 11.8 (7.1, 18.6) <0.001
HR/min”' 64 (57, 68) 67 (61,75) 0.001

" median (P,;, P,,). PA: primary aldosteronism; OSA: obstructive sleep apnea; BMI: body mass index; ESS: Epworth Sleepiness Scale; SBP: systolic blood
pressure; DBP: diastolic blood pressure; TST: total sleep time; SE: sleep efficiency; N1-3: non-rapid eye movement sleep 1-3; REM: rapid eye movement sleep;
AHI: apnea-hypopnea index; T90: percentage of time spent in sleep below 90% oxygen saturation; SpO,: peripheral capillary oxygen saturation; ODI: oxygen
desaturation index; HR: heart rate. 1 mmHg=0.133 kPa.
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Table2 Comparison of the demographic, clinical, and polysomnography characteristics of patients with PA and comorbid OSA of different levels of

severity

Obstructive sleep apnea
PS (n=20) P
Mild OSA (n=31) Moderate OSA (n=24) Severe OSA (n=30)

Characteristic

General demographic and clinical characteristics

Agelyr. 48.2+7.7 48.1+9.8 45.8+7.7 51.1+10.6 0.215
Male/case (%) 6 (30.0) 21(67.7) 13 (54.2) 23 (76.7) 0.007
BMI/(kg/m?) 23.9+3.6 25.6+3.8 26.5+3.4 28.1+4.2 0.002
ESS’ 6(2,9) 6 (4, 8) 4.5(1,6) 4(3,8) 0.527
Smoking/case (%) 5(20.0) 15 (48.9) 12 (50.0) 12 (40) 0.16

Alcohol drinking/case (%) 6 (30.0) 8(25.8) 5(20.1) 13 (43.3) 0.294
SBP"/mmHg 145 (135, 166) 142 (132, 163) 153 (143, 161) 146 (133, 162) 0.313
DBP’/mmHg 92 (82, 103) 94 (83, 104) 97 (91, 107) 96 (85, 103) 0.553
Hypertension/case (%) 19 (95.0) 29 (93.5) 24 (100.0) 29 (96.7) 0.485
Diabetes/case (%) 2(10.0) 5(16.1) 4(16.7) 8(26.7) 0.479

Biochemical parameters
Total cholesterol/(mmol/L) 4.1+0.8 4.2+1.0 4.610.7 4.7+0.9 0.041
LDL cholesterol/(mmol/L) 2.4+0.8 2.4+0.8 2.9+0.6 2.9+0.8 0.032
Uric acid/(mmol/L) 308.2+79.8 360.8+85.7 346.7+71.5 382.9+99.8 0.029
Serum patassium*/(mmol/L) 3.6 (3.3,4.1) 3.6 (3.1, 3.9) 3.8(3.2,4.1) 3.6(34,3.7) 0.775
PRA’/(ng/[mL-h]) 0.3(0.1,0.5) 0.3(0.2,0.8) 0.3 (0.1, 0.7) 0.3(0.2,0.7) 0.775
PAC'/(ng/L) 30.0 (22.7, 40.9) 26.1(21.5, 33.6) 27.0 (21.0, 37.0) 27.0 (217, 39.2) 0.331
ARR'/([ng/L]/[ng/{mL-h}]) 84.3(51.3,250.5)  60.5 (37.1,118.0) 106.3 (55.3,274.2) 84.7 (40.4, 172.9) 0.26
Polysomnography parameters

TST/min 424.8+58.3 415.7461.6 439.2+50.0 460.7+62.0 0.02

SE/% 79.349.3 77.6+10.1 81.9+6.9 81.6+10.0 0.259
N1'/% 11.5 (9.6, 16.0) 16.3 (12.5, 21.0) 19.6 (14.7,24.7) 29.6 (18.6, 44.0) <0.001
N2/% 57.449.6 53.7+8.8 52.349.8 43.4+13.6 <0.001
N3/% 9.547.7 9.849.0 9.147.7 6.6+6.9 0.408
REM/% 20.5+6.3 19.145.7 19.046.6 17.445.3 0.341
Arousal index'/h™" 8.1(6.7,10.5) 8.8 (5.9, 12.6) 11.0 (8.1, 18.4) 17.2 (12.2,36.8) <0.001
AHI/h™ 3.0+1.4 9.5+2.5 22.743.8 53.5+22.4 <0.001
T90'/% 0.0 (0.0,0.1) 0.6 (0.1, 1.2) 3.4(1.3,67) 9.9 (6.9,17.7) <0.001
Mean SpO, /% 96 (96, 97) 95 (94, 96) 95 (94, 96) 94 (92, 94) <0.001
Lowest SpO, /% 91 (87,93) 85 (80, 89) 80 (74, 82) 73 (63,79) <0.001
OoDI/h™ 2.5+1.8 9.8+4.1 20.8+5.6 50.7+22.0 <0.001
HR/min "' 62+6 63+11 6149 65+7 0.365

" median (P,s, P-;). PS: primary snoring; LDL: low-density lipoprotein; PRA: plasma renin activity; PAC: plasma aldosterone concentration; ARR: aldosterone

to renin activity ratio. The other abbreviations are explained in the note to Table 1. 1 mmHg=0.133 kPa.
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Table 3 Linear regression of the effect of polysomnography parameters

on PAC

Plasma aldosterone concentration

Characteristic Model 1 Model 2
B P B P

Lowest SpO, —-0.222 0.045 —-0.222 0.046
SE 0.019 0.865 0.018 0.873
Arousal index -0.050 0.724 -0.066 0.647
AHI -0.125 0.390 -0.145 0.323
Mean SpO, 0.066 0.652 0.071 0.626
HR -0.022 0.850 -0.036 0.775
T90 -0.203 0.183 -0.209 0.173
ODI -0.146 0.294 —-0.168 0.234

The abbreviations are explained in the note to Table 1. Model 1 includes
lowest SpO,, SE, arousal index, AHI, mean SpO,, HR, T90, and ODI. Model
2 corrects for gender, age, BMI, total cholesterol, LDL cholesterol, uric acid,

random blood sugar, hypertension, smoking, and alcohol drinking.

SRIFTE
3 i+tig

AHEFE & IAEBEPA SR TP OSA MG 1511481.0%,
LA I SCRRHRAE 1) — B ATF9% ~ 38% 1 g R, b2
FIRTFAE I T BE ABER I A0 A 75, AR AT AT LA
WP AN P X OSATLR Y T fiE

AT K ILOSAIIFPA B T PAC Fefik M LR A
J 5 UM DG, FEAR IE W] BB AR 2% R R S5 X P G RAKSRAE
e MREAEAFFE P48 I PACH AHIE IEAROC,
FIRARISE TR Y TR AT RE S O A 50 9 22 53 i i
B, AHTE A0 A OSAILIHPARY AHE, BUFFOLOSE 44
APAANHE, OSAIIHPALF P PAC Fe il AU 1R HE
S ARG AT BE 5 ) BCME B4R S BURM RA AS TG A 6
FES IR 1 ASE R B B0 TR B il
PRAFIPACT =", I #F R FR A0 8 kA 1 45 S5 5k 2% 178
ZARAYFIRMNMAT S5k 1T A ZARA R, MR, 5
£ 3A I 3B A3RYT (continuous positive airway pressure
therapy, CPAP)AJTOSAH] LI FJHRAASHFETIMLIE",

KBS R RS PASLE AT M B OSAK L, HAHI,
ODI, VK-, BRI [R5 25 Tk, AT RERYHIL I
JEP AR B 7K AN B8 AR T A 75 A S R 2H 2K
Jif, o 2 T I P UAS JTLRRE £ o R D R, AR OS AL
JRPAE Y L AGE A S P 2E, INERRTE" . OSATLY
P AR £ 3 L e 10 SR 7T 18 S s i /KPR PR Al OS A

ETHE . XM TPAREMEOSARI, HEVARE.
R AAU N E) 2 S . TTOSA B 2 B4R 1 in 8 ] 23k
S AR 19 T g 0 0 A A S A DR F 3 it
R OS ALY P A AT 3 30 I i — 2084k

AW FE IR K IBE R OSAT™ H AL I3 =7, Ho R
FIBMI B, EEEFOSARPARY#, HBMIHE L 28 kg/m?’,
IRE P E AR IE AR AE . XA IR R 2 — 2
JEOSATH UL TNEFEARES, HIR, RAASFR GE Al Bl 117
240 i B LA OG PR IR, e 25 R SRS IR 46 R G
PEFFET . RAASTEPETR & . R D BERREDS . A AE ARk
JAL BPAB S A AR & A . TEGIERE |, AR
WFFE 25 B R b & OSA MY JINEE, PARE Mg 8T S R iR
IR R B 58 . 1% 5 R FROSA ARERYBMI | Tt
[) A7

ATFFE M IAAE T BT BB T % G40 1t A7 A 1 kAR
W W, B T T PALLIAI A R, I E T Al
OSABFNENXT IR AR ZAHE T 55—, H T B i
) [ T R 9, KA e X LA 3l 47 s 56—, PASER TR RS [
P95 5 e R P T [ 344 220 AR AR B A/, O AR i
AP 24T, S AT i — 259 RO AR AT A 58
=L ARBRSE R ELE N T HETOSA S PAZ IR A BRI,
WM A AR ST — 2L B R e L SR AR R X R, WA
AR — 25838

Zi L ik, OSASPAZZ [E] ] LIAH B0 . Jin =4
18 o OSASIPA R I AR i AU PR AT 15 1 4 s T T e
B S BUROC, PR I R I AR B 3 R I & A,
I AT PA SR T OSAM AT ], JUIZACHE | 1fiL e 478 il s
LEHEBAE

* * *
FIZEMTE  FTA VP A AR 25 o ge
& £ X #

[1] SENARATNA CV, PERRET J L, LODGE CJ, et al. Prevalence of
obstructive sleep apnea in the general population: a systematic review.
Sleep Med Rev, 2017, 34: 70-81. doi: 10.1016/j.smrv.2016.07.002.

[2] LOHHH, SUKOR N. Associations between primary aldosteronism and
diabetes, poor bone health, and sleep apnea-what do we know so far? J
Hum Hypertens, 2020, 34(1): 5-15. doi: 10.1038/s41371-019-0294-8.

[3] MONTICONE S, BURRELLO J, TIZZANI D, et al. Prevalence and
clinical manifestations of primary aldosteronism encountered in primary
care practice. ] Am College Cardiol, 2017, 69(14): 1811-1820. doi: 10.
1016/j.jacc.2017.01.052.

[4] KAYSER S C, DEKKERS T, GROENEWOUD H J, et al. Study

heterogeneity and estimation of prevalence of primary aldosteronism: a


http://dx.doi.org/10.1016/j.smrv.2016.07.002
https://doi.org/10.1016/j.smrv.2016.07.002
http://dx.doi.org/10.1038/s41371-019-0294-8
http://dx.doi.org/10.1038/s41371-019-0294-8
https://doi.org/10.1038/s41371-019-0294-8
http://dx.doi.org/10.1016/j.jacc.2017.01.052
https://doi.org/10.1016/j.jacc.2017.01.052
https://doi.org/10.1016/j.jacc.2017.01.052

EEl

DLPHBH A% BH ZE 1 AR R 2 15 5 SRR A

M [ 484 220 398 (14 i PR AR I 20 M

309

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

systematic review and meta-regression analysis. ] Clin Endocrinol
Metabol, 2016, 101(7): 2826-2835. doi: 10.1210/jc.2016-1472.

PECORI A, BUFFOLO F, PIERONI]J, et al. Primary aldosteronism and
obstructive sleep apnea: casual association or pathophysiological link?
Hormone Metabol Res, 2020, 52(6): 366-372. doi: 10.1055/a-1133-7255.
PREJBISZ A, KOLODZIEJCZYK-KRUK S, LENDERS J W M, et al.
Primary aldosteronism and obstructive sleep apnea: is this a bidirectional
relationship? Hormone Metabol Res, 2017, 49(12): 969-976. doi: 10.1055/
5-0043-122887.

Di MURRO A, PETRAMALA L, COTESTA D, et al. Renin-
angiotensin-aldosterone system in patients with sleep apnoea: prevalence
of primary aldosteronism. ] Renin Angiotensin Aldosterone Syst, 2010,
11(3): 165-172. doi: 10.1177/1470320310366581.

FLORCZAKE, PREJBISZ A, SZWENCH-PIETRASZE, et al. Clinical
characteristics of patients with resistant hypertension: the RESIST-POL
study. ] Hum Hypertens, 2013, 27(11): 678-685. doi: 10.1038/jhh.2013.32.
WOLF J, NARKIEWICZ K. Primary aldosteronism and obstructive sleep
apnea: a cross-sectional multi-ethnic study. Hypertension, 2019, 74(6):
1305-1306. doi: 10.1161/HYPERTENSIONAHA.119.13935.
NAKAMURA Y, KOBAYASHI H, TANAKA S, et al. Primary
aldosteronism and obstructive sleep apnea: a single-center cross-sectional
study of the Japanese population. Medicine (Baltimore), 2021, 100(11):
€25049. doi: 10.1097/MD.0000000000025049.

BUFFOLO F, LI Q, MONTICONE S, et al. Primary aldosteronism and
obstructive sleep apnea: a cross-sectional multi-ethnic study.
Hypertension, 2019, 74(6): 1532-1540. doi: 10.1161/HYPERTENSIONAHA.
119.13833.

FUNDER ] W, CAREY RM, MANTERO F, et al. The management of
primary aldosteronism: case detection, diagnosis, and treatment: an
endocrine society clinical practice guideline. ] Clin Endocrinol Metabol,
2016, 101(5): 1889-1916. doi: 10.1210/jc.2015-4061.

e [N 2 Se . 96 1 MR 1 2 23 I IR B AT DG A e T #
I ARTE RN 2.30. Jeat: AR TR AL, 2017.

GOTTLIEB D J, PUNJABI N M. Diagnosis and management of
obstructive sleep apnea: a review. JAMA, 2020, 323(14): 1389-1400. doi:
10.1001/jama.2020.3514.

JIN ZN, WEI'Y X. Meta-analysis of effects of obstructive sleep apnea on
the renin-angiotensin-aldosterone system. J Geriatr Cardiol, 2016, 13(4):
333-343. doi: 10.11909/j.issn.1671-5411.2016.03.020.

MAY A M, MEHRA R. Obstructive sleep apnea: role of intermittent
hypoxia and inflammation. Semin Respir Crit Care Med, 2014, 35(5):
531-544. doi: 10.1055/s-0034-1390023.

LAMSY, LIUY, NG KM, et al. Upregulation of a local renin-

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

angiotensin system in the rat carotid body during chronic intermittent
hypoxia. Exp Physiol, 2014, 99(1): 220-231. doi: 10.1113/expphysiol.2013.
074591.
NICHOLL D D M, HANLY P J, POULIN M J, et al. Evaluation of
continuous positive airway pressure therapy on renin-angiotensin system
activity in obstructive sleep apnea. Am J Respir Crit Care Med, 2014,
190(5): 572-580. doi: 10.1164/rccm.201403-05260C.
WANGY, LICX, LINY N, et al. The role of aldosterone in osa and
osa-related hypertension. Front Endocrinol (Lausanne), 2021, 12: 801689.
doi: 10.3389/fend0.2021.801689.
PELED N, GREENBERG A, PILLAR G, et al. Contributions of hypoxia
and respiratory disturbance index to sympathetic activation and blood
pressure in obstructive sleep apnea syndrome. Am J Hypertens, 1998,
11(11 Pt 1): 1284-1289. doi: 10.1016/50895-7061(98)00159-9.
TRZEPIZUR W, BLANCHARD M, GANEM T, et al. Sleep apnea-
specific hypoxic burden, symptom subtypes, and risk of cardiovascular
events and all-cause mortality. Am J Respir Crit Care Med, 2022, 205(1):
108-117. doi: 10.1164/rccm.202105-12740C.
WA . v A R AL B T P il v b AR AR e,
2006.
YOUNG T, SKATRUD J, PEPPARD P E. Risk factors for obstructive
sleep apnea in adults. JAMA, 2004, 291(16): 2013-2016. doi: 10.1001/
jama.291.16.2013.
DINH CAT A N, FRIEDERICH-PERSSON M, WHITE A, et al.
Adipocytes, aldosterone and obesity-related hypertension. ] Mol
Endocrinol, 2016, 57(1): F7-F21. doi: 10.1530/JME-16-0025.
SALMAN L A, SHULMAN R, COHEN J B. Obstructive sleep apnea,
hypertension, and cardiovascular risk: epidemiology, pathophysiology,
and management. Curr Cardiol Rep, 2020, 22(2): 6. doi: 10.1007/s11886-
020-1257-y.
ZENG ], LAWRENCE W R, YANG], et al. Association between serum
uric acid and obesity in Chinese adults: a 9-year longitudinal data
analysis. BMJ Open, 2021, 11(2): €041919. doi: 10.1136/bmjopen-2020-
041919.
GAINES J, VGONTZAS A N, FERNANDEZ-MENDOZA J, et al.
Obstructive sleep apnea and the metabolic syndrome: the road to
clinically-meaningful phenotyping, improved prognosis, and personalized
treatment. Sleep Med Review, 2018, 42: 211-219. doi: 10.1016/j.smrv.
2018.08.009.

(2022 - 12 - 08Yi(h, 2023 - 02 - 182 1))

G B M


http://dx.doi.org/10.1210/jc.2016-1472
http://dx.doi.org/10.1210/jc.2016-1472
https://doi.org/10.1210/jc.2016-1472
http://dx.doi.org/10.1055/a-1133-7255
https://doi.org/10.1055/a-1133-7255
http://dx.doi.org/10.1055/s-0043-122887
https://doi.org/10.1055/s-0043-122887
https://doi.org/10.1055/s-0043-122887
http://dx.doi.org/10.1177/1470320310366581
https://doi.org/10.1177/1470320310366581
http://dx.doi.org/10.1038/jhh.2013.32
https://doi.org/10.1038/jhh.2013.32
http://dx.doi.org/10.1161/HYPERTENSIONAHA.119.13935
https://doi.org/10.1161/HYPERTENSIONAHA.119.13935
http://dx.doi.org/10.1097/MD.0000000000025049
https://doi.org/10.1097/MD.0000000000025049
http://dx.doi.org/10.1161/HYPERTENSIONAHA.%3Clinebreak/%3E119.13833
https://doi.org/10.1161/HYPERTENSIONAHA.%3Clinebreak/%3E119.13833
https://doi.org/10.1161/HYPERTENSIONAHA.%3Clinebreak/%3E119.13833
http://dx.doi.org/10.1210/jc.2015-4061
https://doi.org/10.1210/jc.2015-4061
http://dx.doi.org/10.1001/jama.2020.3514
https://doi.org/10.1001/jama.2020.3514
http://dx.doi.org/10.11909/j.issn.1671-5411.2016.03.020
https://doi.org/10.11909/j.issn.1671-5411.2016.03.020
http://dx.doi.org/10.1055/s-0034-1390023
https://doi.org/10.1055/s-0034-1390023
http://dx.doi.org/10.1113/expphysiol.2013.074591
https://doi.org/10.1113/expphysiol.2013.074591
https://doi.org/10.1113/expphysiol.2013.074591
http://dx.doi.org/10.1164/rccm.201403-0526OC
https://doi.org/10.1164/rccm.201403-0526OC
http://dx.doi.org/10.3389/fendo.2021.801689
https://doi.org/10.3389/fendo.2021.801689
http://dx.doi.org/10.1016/s0895-7061(98)00159-9
https://doi.org/10.1016/s0895-7061(98)00159-9
http://dx.doi.org/10.1164/rccm.202105-1274OC
https://doi.org/10.1164/rccm.202105-1274OC
http://dx.doi.org/10.1001/jama.291.16.2013
https://doi.org/10.1001/jama.291.16.2013
https://doi.org/10.1001/jama.291.16.2013
http://dx.doi.org/10.1530/JME-16-0025
http://dx.doi.org/10.1530/JME-16-0025
https://doi.org/10.1530/JME-16-0025
http://dx.doi.org/10.1007/s11886-020-1257-y
https://doi.org/10.1007/s11886-020-1257-y
https://doi.org/10.1007/s11886-020-1257-y
http://dx.doi.org/10.1136/bmjopen-2020-041919
https://doi.org/10.1136/bmjopen-2020-041919
https://doi.org/10.1136/bmjopen-2020-041919
http://dx.doi.org/10.1016/j.smrv.2018.08.009
https://doi.org/10.1016/j.smrv.2018.08.009
https://doi.org/10.1016/j.smrv.2018.08.009

	1 对象与方法
	1.1 研究对象
	1.1.1 纳入标准
	1.1.2 排除标准

	1.2 研究方法
	1.2.1 生化指标测定
	1.2.2 激素测定
	1.2.3 整夜睡眠呼吸监测

	1.3 统计学方法

	2 结果
	2.1 OSA共病PA与单纯OSA的比较
	2.2 PA共病不同严重程度OSA患者的比较
	2.3 线性回归分析影响血浆醛固酮浓度的因素

	3 讨论
	参考文献

