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[ Abstract ] Objective; To investigate the related factors of renal functions in
hypertensive patients with obstructive sleep apnea-hypopnea syndrome ( OSAHS).
Methods: A total of 438 hypertensive patients with complain of snoring at night were
enrolled in the study from the First teaching Hospital of Xinjiang Medical University
during March 2011 and March 2014. The diagnosis of OSAHS was confirmed with
polysomnography examination, and the patients were divided into 4 groups according to
the apnea hypoventilation index ( AHI) : hypertensive group (AHI <10/h, n =102),
mild OSAHS group ( AHI 10-<15/h, n =97), moderate OSAHS group ( AHI 15-<
30/h, n=149), and severe OSAHS group ( AHI=30/h, n =90). The blood urea,
creatinine, eGFR, 24h-urinary total protein (24h UTP), 24h-urinary microalbumin,
cystatin C (Cyst C) were measured and compared among groups, and the influencing
factors of renal function were analyzed. Results: There were no significant differences
in age, gender, body mass index( BMI) , 24-hour systolic blood pressure (24hSBP) ,
fasting blood-glucose, high-density lipoprotein cholesterol ( HDL-C) among the groups
(P<0.05). 24h-UTP and 24h-urinary microalbumin in the severe OSAHS group were
higher than those in other groups (P <0.05) ; and all patients with OSAHS had higher
Cyst C levels than those without OSAHS (all P <0.05). Logistic regression analysis
showed that BMI (OR =1.486, 95% CI 1.022-2.160) and severe OSAHS ( OR =
7.138, 95% CI 1.835-27.769) were influencing factors of 24h-UTP; blood pressure
(OR =2.368, 95% CI 1.324-4.234) and BMI (OR =1.678, 95% CI 1.263-2.230)
were influencing factors of 24h-urinary microalbumin; age ( OR = 1.998, 95% CI
1.325-3.013), blood pressure ( OR = 3.202, 95% CI 1.319-7.773 ) and severe
OSAHS (OR =5.462, 95% CI 1.103-27.041) were influencing factors of Cyst C.
Conclusion; OSAHS is a risk factor for early renal damage in patients with
hypertension. Age, BMI, blood pressure and severe OSAHS may be influencing factors
for renal function in hypertensive patients with OSAHS.

[ Keyword ] Sleep apnea, obstructive/diagnosis; Sleep apnea, obstructive/
complications ; Hypertension/etiology; Proteinuria/urine; Albuminuria/urine; Kidney/

physiopathology ; Retrospective studies
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Table 1 Baseline information and polysomnography results

[n(%)s(x+s)8k M(Q)]
2R B4 AR (%) TREFSH (kg/m?) FIEWRR () PEUEEE(mm Hg) P& 7K (mm Hg)
PPUEEIEAL 5349 43.78 +9.79 26.32 £3. 15 36.00(60. 00) 128.82 = 14. 08 81.63+12.22
70 OSAHS 41 63/34* 44.53£9.37 27.62£3.60" 36.00(62. 00) 129.99 +14. 30 8114 £11.22
U OSAHS 41 96/53° 48.48 £9.39" ** 2761 +3.25" 60.00(108.00) 13008 +14.35 80. 84 +10.32
FEOSAHS 4L~ Lo 46.27 +9.96 2084 +3.57* *#& 36.00(84.00)  135.73+16.93* *R& 84,00 10. 24
P <0. 001 0. 001 <0.001 0.190 0. 007 0.165
205 AHI(#%/h) 23 15 B (mmol /1) =R (mmol /L) AIHEEEL( mmol/L)  HDL-C(mmol/L) LDL-C(mmol/L)
A ILEL  7.95(2.78) 4.54(0.63) 1.73(1.23) 4.36 0. 89 1.03(0.30)  2.66+0.67
%1 OSAHS 41 13.00(2.30) * * 4.43(0.63) 1.84(1.08) 4.44 £0.91 0.95(0.31)*  2.74+0.76
HiEE OSAHS 41 22.00(7.80) * *** 4.57(0.70) 1.74(1.16) 4.54 £0.91 0.99(0.30)  2.80=0.85
TR OSAHS 241 42.95(18.63) * “™&&  4.77(0.84) **™  1.93(1.85) 4.63+0.93  0.94(0.32)** 2.80=0.85
P <0.001 0.010 0.210 0.189 0.036 0. 466
g5 R R 25 g KR 25 R
KRS —FiREEZy —MREZ —F DL EREEZS BEHIR ACEL o ARB B SZRBHUER AR5
PPUEEMEAL  27(26.47)  62(60.78)  11(10.78) 2(1.9) 68(66.67)  14(13.73) 8(7.84) 1(0.98)
R OSAHS 4] 25(25.77)  48(49.48)  18(18.55) 6(6.19) 64(65.97)  22(22.68)  15(15.46) 2(2.06)
i OSAHS 21 28(18.79)  90(60.40)  22(14.77) 9(6.04) 99(66.44)  37(24.83)  19(12.75) 6(4.03)
R OSAHS 4] 16(17.78)  48(53.33)  22(24.44) 4(4.44) 68(75.56)  18(20.00)  15(16.67) 3(3.33)
Py 0.280 0.262 0.069 0.410 0.425 0.186 0.262 0.509

OSAHS ; [§H S5 1 il IR 70 B 45 (1 2 B AT 5 AHLL: I W B 452 {1 3 A< 48 40 HDL-C 155 % 5 g 28 11 /IR [ 7 ; LDL-C. .« 1% 132 i 2 1 I i st
ACEL: [l #5 S5k Z AL BRI 25 s ARB - I 3 SR RS2 KRR 20, S5 8 alims i R 41 HL e, * P <0.05, * * P <0.01; 5428 OSAHS 44, *P <
0.05,"P <0.01; 51 OSAHS 4 L4, 4P <0.05,%¢P <0.01.
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Table 2 Resulis of renal function examinations for hypertension patients with and without OSAHS

[(x£s)BM(Q)]
) n RE /L) U Gunl/L) 24 IREFICGE) 24 hRHGRERA () ARG e
NAEMEL 102 5.26+1.53 64.01 £13.94 0.06(0.06) 5.00(12.45) 0.74(0.17) 113.82 +13.15
B OSAHS 4 97 4.97+1.30  66.64+15.74 0.07(0.06) 4.50(16.12) 0.80(0.20) * 112. 56 +14.56
tiEF OSAHS 2 149 5.24+1.35  66.96 +14.37 0.07(0.06) 7.99(19.80) 0.83(0.19) * * 109. 13 +14. 89
FHRFOSAHS 41 90 5.16+1.36 69.10 £15. 18 0.09(0.08) * *#&& 14 39(38.62) * **&  (.83(0.16) * * 111.13 £14.98
P 0.393 0.123 0. 001 <0. 001 0. 001 0. 068

eGFR AT /MR k% s OSAHS : BHL J 14 B B P Mg 7 45 (1K 2% A . 55 i v i e 4 Le %8, © P < 0.05, " P <0.01; 555
OSAHS ZH H#%,#P <0.05,% P <0.0; 51 BF OSAHS 4 %, ¥P <0.05,%P <0.01.

R3 RO

Table 3 Variables and assignments

EES A T fE

el =05 =1

AR () <20=0,20 ~ <30 =1,30 ~ <40 =2,40 ~
<50=3,50 ~ <60 =4,60 ~ <70 =5,=70 =6
<120=0,120 ~ <240 =1,240 ~ <360 =2,
360 ~ <480 =3, =480 =4

il =0, Al =1

PR IR (A )

MR O

&4 IiEAIF OSAHS [ D RERZ R [N 3R (Y logistic
[ Y3738 (n =438)

Table 4 Logistic regression analysis of influencing factors

for renal function in hypertension patients

complicated with OSAHS (n =438)

BfH P  OR{H 95% CI

24 h JREH
ENGE e 0.396 0.038 1.486 1.022~2.160
1% OSAHS 1.078  0.131  2.939 0.726 ~11.892
T OSAHS 1.231  0.073  3.424 0.892 ~13. 144
T OSAHS 1.965 0.005 7.138 1.835~27.769
24 h JRIE A
MEFHIEA  0.862  0.004  2.368 1.324 ~4.234
NpiEice 0.517 <0.001 1.678 1.263 ~2.230
MIEHEm =R C
A 0.692 0.001 1.998 1.325~3.013
MEZHIEN 1164 0.010  3.202 1.319 ~7.773
12 OSAHS 1.613  0.050 5.019 1.004 ~25.091
HHEE OSAHS 1.103  0.167 3.015 0.629 ~14.44
i OSAHS 1.698  0.038 5.462 1.103 ~27.041

WSS (ke/m?) <20=0,20 ~ <24 =1,24 ~ <28 =2,28 ~
<32=332~ <36 =436~ <40 =5, =40 =6
AHI(k/h) <10=0, 10~ <15=1,15~30=2, >30 =3
ZE M (mmol/L)  <6.1=0,26.1=1
= HH (mmol /L) <1.7=0,=1.7=1
SEEE(mmol/L)  <5.72=0,=5.72=1
HDL-C(mmol/L) <1.16=1,=1.16 =0
LDL-C(mmol/L) <3.1=0,=3.1=1
JRZ (mmol/L) <82=0, =82=1
WUET( pmol /L) <115=0,=115=1
24 h JREA(g) <0.15=0,=0.15=1
24 h PR AR <30=0,=30=1
H(mg)
Mgz C <1.03=0,=1.03 =1
(mg/L)

AHI ;91 97 422 06 30 4536 %0 HDL-C.« 5 45 B NS 35 14 B 6 1
LDL-C A% %5 B A 2 11 IF i e

A} OSAHS HE e ABERE 2, ZAF (e £ 4%
P MR FA SRS, M54, OSAHS J& 754 57
T U A 25 2 A | A ) e PR
ZEH M TCE I, ABESE S ML R R 2
OSAHS %of £ % 15 T e S0 AR 56 Rl ZAEHR T
JRZ JILBF eGFR .24 h JREE .24 h R
FIEE LTS DE 2 C R0 B TRk ro % 98
bro Hor 24 h JREEF 24 h JREGCE AE 0TS
P EE CH R R A R4 G AR A
1 10 AR 2 WU AT 76 B /INBR 6 1 2543 31
FIEH AN 12 /3 AT T R T

OSAHS : JH ZE /1 B AR 147 7 5P S A i

B T e 0 B S AR . 2012 KDIGO 45 g #fE
TR DA B4 3 0k JHULISF 58 eGFRYY (R itk
AR R LEF . eGFR 24 h JREE .24 h
PRI R LS BE &R C 1 PR B 2k
HR A5 A B
AWFFEERHE R, PU2H 53 R R ILET  eGFR
LR TG 2EE X, 24 h FREEAF 24 h JRIGE A
HAMEESE OSAHS 3w T HAL K 418, ik
A C 7 OSAHS £ 2413 15 T 5 4li & i i A&
# o PLRBER OSAHS FLEE RN, PULH AT B I
SRS R 1 1T D RE 25 R C G 2R
SRTITI A% L — PR FL 4t R /R « il 25 B M IO 1 27
SRR AN B, FE AR PRSI R B G A R B
Jin,24 b SF U4 kL 23 B RS T 5, i HDL-C
FEAR, R TRk % 22 55 5 CBH 2 4 I IR I°F: 2 8 45
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R LR A RSB T8 R (2011 ARIBITRR) )™ i
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h JREE .24 h JRGUE L& AL B &R C 17
logistic [AIJA43HT i 7 « I 2 45 1l A B B R
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GRS RS TN E i N DA S
AL B /N ERUE 3 RS, A i 38
53/ 1E Hfar 9 8 1 5 A /NBRGE T, R B
JE PR v g a8 B P 46 R A A T i /N B R
W, PR AR, PRI, PRAR 3G 22 3R R
R ISR C B—M o TR E
R VHEIE Ffar AR B, AR LT 45D
AT R, H AR H i e e , 58 A i
B /NER Y A, PR TP Y I T R C 7R
i/ NE WP 4B L R A0 AR I A, N2 3l
W, PR A A HE R, e vE B & C A
WY I B LB A — A R B R R AR
ARG R B, B OSAHS JZ 24 h JREEH (i
HEMEINE C A9 Ak Sz /G R R 2K, DLtk 4 K7, OSAHS
SR =i /IRR B O VA (e 5 = X 7 NS L
HUIN A 56 QOSAHS S 3 [a] #ict: AI% 4, )
TR ST S 2 LA M 3 v, T — 5 O
S e A et N U E | K= VAN
Wi B RN Bl K A KT AR/ IN B K, B
FETE, BN g, SRS ThRe i E IR E
F s 3800 ; @OSAHS 835 [ 52 I 45 AU
SE I O EZ ZE L, U s R
BRPRRIE I, &7 5k ABR/ANBI K, i thBR/NSl ik
SECE/NERAE T RS BUE R T EAE
BT B B S — A X Bl AR AR SRR G I AR
OSAHS 5 15 [ [] B P A1 48, 2A AL O afe . 734
T B ARl A AR AR e, B R
20 RS A 200 e 2R SR A A R T, 5 A A
Sk K IRe i, S 80E H A T I TR R
FEAHR!; @OSAHS B /NERAL T 5 98 11k
A, B URERUE IR T B /NEREL AR Y 43 1 ot
T A e i o B, DT S5 B0 T eI & C g i ok

A E R E C FHE . T OSAHS %
B FFEIERE i B AR | i E A AR 2R
HAEFEL, 0] 5 R SO B AR T
OSAHS [ #13 . OSAHS A B fit 3 i HL A4 45
TR BALEN A Rt — 205, BIRE A 5 BE A
Z R AT IR AR o

g5 L RTIR i Rt OSAHS SB35 B Al i
e A T A, L AR e A R
FE OSAHS 2y 24 h JRE H AYFEE P E 5 1 AR 5T
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