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(FE] BM:REMWTENHEEAE IE S (CPAP) X BH 2€ 1 I 0% 0P 0% 27 424K S 25 4 fiF COSA) 4 3
VEPEE MR B E MR, % 3B MK R Cochrane Library, PubMed ., ScienceDirect, Web of Science %541z
FEITF TR RM I T, A 4% CPAP IRIF X OSA A I M 36ME i i F 28 34 1 FR 52 i B4 11 R BE ML X BRI 58 (RCT)
SR 4 E ) RCT 3% — M T & S BUSERE, SR ] RevMan5. 3 F1 R 3. 2. 2 #{4F 4T Meta 2307, @R I A 7
s RCT WF5T . Meta 0HT &5 R B 7R : CPAP JRY7 5, BB#H 24 h Y00 1 /87 ik e 3o I A B3 o (P<
0.05), 24 h FIUss /&7 7k A F BN G 45 5k : [(WMD= —5. 36,95% CI: (—8. 60, —2.11), P=0.001;
F=70%7]/[WMD=—4.21,95% CI.(—6.39,—2.04), P=0.000 01; ?=79% ], #5it:CPAP J&J7 7] A5 & Hu [
ik OSA A I MEAPE = 1 3 09 1% .

[R8BiIA]  FREEAGE IE K S 5 BH 28 M I AR T W8T 457 5 15 I s Meta 44T

doi:10. 13201/j. issn. 1001-1439. 2016. 12. 012

[hEH%ES] R544.1 [x#izEHID] A

Effects of continuous positive airway pressure on blood pressure in patients

with resistant hypertension and obstructive sleep apnea: A meta-analysis
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Abstract

blood pressure in patients with resistant hypertension and obstructive sleep apnea (OSA). Method: The related

Objective: To systematically evaluate the impact of continuous positive airway pressure (CPAP) on

RCT literature of CPAP on blood pressure in patients with resistant hypertension and OSA had been searched from
Cochrane Library, PubMed, ScienceDirect, Web of Science, and the relevant journals had been retrieved manual-
ly. The clinic randomized controlled trials (RCT) of the treatment effect to resistant hypertension and OSA by
CPAP were scanned. RCTs conformed to the condition were extracted to the quality of research and to be extrac-
ted in literature. The RevMan5. 3 and R3. 2. 2 software was applied to carry out Meta-analysis. Result: Seven
studies of RCTs are included. Meta-analysis showed that CPAP treatment significantly improved the 24-hour aver-
age systolic / diastolic blood pressure compared with the control group ( P<<0. 05), the pooled estimates of mean
change for 24-hour ambulatory mean systolic blood pressure and mean diastolic blood pressure were[ WMD =
—5.36, 95%CI: (—8.60,—2.11), P=0.001;"=70%] and [WMD=—4.21, 95%CI: (—6.39,—2.04), P
=0.000 013 I"=79%] respectively. Conclusion; CPAP therapy can significantly reduce blood pressure in patients
with resistant hypertension and OSA.

Key words continuous positive airway pressure;obstructive sleep apnea;hypertension; Meta-analysis
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mmHg(1 mmHg=0. 133 kPa) , 5t 7] DA i Z B&AG & 4
IR F R fE B . 5 8203 1E R 38 R (continu-
ous positive airway pressure, CPAP) & H Hj I8 J7
OSA AT k. AR CPAP 7 AMUA] LIE
il OSA FB & W WF 0 8T 5=, 17 EL AT AREAIR A 51 = i
SRR AR AR RS AR 7R A Meta 43
My k%t CPAP B OSA £ I M i M & 1 FE 8
I BT 7FRGHEAT VA
1 #EREHE
L1 SCHERAN A B HEBR A 1

AR UE: CPAP IR J7 X OSA & I MR 1 &
I R85 1 s 5 Wl §14 I DA Bt ATL RS 3 6 5 AT 50 % 42
2 7S MLE W M Cambulatory blood pressure moni-
toring, ABPMD 1 X 36 1 55 1ML & 12 W 4 o 12 87
OSA & I i P AN R AR I8 47 18 % UL I
T PR it . ok R R TR R R 24 Wi o B2 T )
X IRV AL 2 CPAP IRY7 I i 4 58 U AN IR T
i B LGSR AR S 24 h BhAS R WA R R
(] 14 5K 8 - S W 4 s BT 38 &F sk o HE B A A
FEA K T 10 ) AEBEHLXT BB 5T 5 R R B H 5K
A MU Y SCRHK A T B Bl DL B B X R Y S
Fik 5 2010 4F ZHij & 2 14 SCHK 5 B2 A7 $2 43t 78 70 )L 4 4
P, TCEHA 2 A B 5EHK R ARRW
SCHR
1.2 CHER R

55 HL K & Cochrane Library, PubMed. Sci-
enceDirect, Web of Science $UHE /% (2010 4EFE 4,
= A0 {R) A & B8 4R : continuous positive airway pres-
sure or (CPAP) and (obstructive sleep apnea ) or
(OSA) or (obstructive sleep apnea)and (resistant
high blood pressure) or (resistanthypertension)
and RCT. 5| TR 0025 A 1 #4230 A 5& SCHR
N 22 SCHER . SCER TR - i PR A B 5% 3 3 (] o) S
R 0 K b U i BRI 3R g A B HE R A o O 3 S
AR R O 22 AT, G A e O #E AT 8 B
ZHE =TI W, BT A A SCHER R R 1Y SR
I8 0GRk I Ao e B T SRR AR

1.3 Ji&EiFh

K Jadad #2205 & VE A bR E G SCHER B
HEAT T 20 5 4, B2y >3 3 SCEk v A
Meta 5381, H1 2 2 WF5% & AR 48 D 0 b o 2l 57 9F
A SESCHR BB L &k AR U AT e B B A =
B, d5e S D SCHR B OB L S Sk L AR
B T R B B S R A
1.4 Siil2fubs

K RevMan5. 3 B AF#1T Meta 2387, B %%
X 9 A ST FE AT S R Qi PR 53 B 0 48 1 27 53
PO BT, LA P<<0. 1 WKZSS AR, A AVR B
I PR R P H P=>0. 1, P<<50 % B}, 5% F [ 5 25000
BALG I b A B A IR FE Bt B P<<
0.1, F=>50% B, G it 2% 5 Bk 5 K, nl 2% R Bl AL
SN B AL IF e M. an S 9 A A B I R S R
PR AR R PERF ST . X i 2 kA8 R T A 2
$ 22 (WMD) 85 br e fb 34 %8 22 (SMD) , 8500 = 34 LA
95 % AfF XA (CDFER, PL P<0.05 WZERHEL
T X, SR AU 1 UL 9 A STk 2 5 A7 7E
1 K R AR
1.5 5 Ae 56 K SO o By

XFFAEAE S OPE G e B 45 3 L SE 56 iR
2 43 T 07 26 T A B A3 LR /N B T, HE T AR A
DN Bl = 2 NI ] N 5 O R NI G = 1+
(BMD W 48 & M &F 5K & 3l . CPAP R 97 97 2.
CPAP K V334 57 B[] g BE PF- 73 (ESS) ] 58
TE MR B OB IS RE A A R 8 AN AL DL A T F B
SERMER R,  HERR NI RE 5 w4 AT Y T 2 B
7% LA S AT S [R) AH 5% 22 B0 UL E 235 S 1 e 1 L i
BB A3 #T
2 H#R
2.1 KRR

R A 2R TR W ) A5 K R B SCRik 423 B L HEBR &
S2SCHR R A5 B 308 R L RPN AR IE A A T
TR 5E 2 S o BE AL X B AR 5, 33t 523 I,
Ho XTI 267 ) JRIT 40 256 1], 40 A SCHk Y 3
AFRIEN K 1.2,

R WANERE B RN

Table 1 The basic characteristics of included literatures xts

o CPAP 4 : b 0 P LFAP %f’a% o JIHEYE{J % J‘adad

Xif B2/ f51) KiGIritiEl/h 7 Az
Muxfeldt(2015) 46 : 60 37.9 60.848.0 4.8 6 H ABPM i} 3
Oliveira(2014) 24 1 23 58 59.5+7.3 >4 8 JH ABPM i} 4
Lloberes(2014) 27 29 72. 4 58.749.5 5.7+1.5 3MH ABPM (LRI R 3
Pedrosa(2013) 19 : 16 74 57+2 6.0140. 20 6 H ABPM [ 3
Garcia(2013) 98 : 96 72. 4 56.049.5 5+1.9 3MH ABPM (LRI R 3
Litvin(2013) 22 1 22 77.27 55.549.6 5.141.6 3 ) Office e Z 3
Lozano(2010) 20 : 21 75. 9 59.248.7 5.64+1.5 3 H ABPM PEBE A 3




O S S T 30 SO0 B A A M IV R 5 e Y 2 5 o T AR L 2 IR ) Meta 23 A

« 1220 - LEI Qiang, et al. Effects of continuous positive airway pressure on blood pressure
F2 MAEH AHIESS.BMI X 24 h I 45 /E /47 ik EE &
Table 2 AHI, ESS, BMI and 24 h systolic/diastolic blood pressure of included literatures ats

=4 AHI ESS BMI 24h SBP 24h DBP
Muxfeldt 412D 11(6) 33.4(5.3) 129(16) 75(12)
Oliveira 20(18,31)¢ 10(6,15)° 29.8+4.4 148+17 88413
Lloberes 50.14£20.6 6.76+£3.7 31.4(4.9) 139.2411.5 80. 8+10. 8
Pedrosa 29(24,48)" 10+£1 32(28,39)° 162+4 9742
Garcia 40. 4(18.9) 9.1(3.7) 34.1(5.4) 144. 2(12.5) 83.0(10.5)
Litvin 63.4+26.3 — 37.7(7.8) — —
Lozano 52.67+21.5 6.14+3.30 30.8%+5 129(16) 75(12)

* 3 E AR RO DA A3 BRI g ]

2.2 CPAPJIRYFXT 24h S50 H /7 5K K B 52 0
7T ISP I T CPAP R I7 X OSA 4 I HEIG
PRI AR 24 h S B0 4 e B 52 e, 5 I &40
X 8 i [WMD = — 5.36, 95% CI: ( — 8.60,
—2.11).P=0.001; P =70%1:6 W W55 M T
CPAP IRYT X 24 h V- %F 5K e 0 52 ) , & IF 200 X
[ A [WMD= —4.21,95% CI: (—6.39, —2.04),
P=0.000 01; *=79% ], #&/ 4 b 5 0] FF 7F Wb 3%
S T PE S >R FH B AL 800 B B E A 40 AT (B 1.2)
2.3 CPAP {87 XV 4 He / &F 5K & 09 5% )
5IHF I I T CPAP 3R I7 X OSA & I HEIG
=N INE S PN Gh g A ) A A [T ]
Weds F/&F 5k e /52 ma, & JF RN X (] 4y g
[WMD=—4.11,95%CI.(—9.06,—0.84), P=
0.10; * = 85% ]/l WMD = — 3.17, 95% CI.
(—6.25,—0.09),P=0.04; *=90% ], WMD =
—2.11,95% CI: (—4.16,—0.05), P=0.04; I* =

CPAP Treatmuent
kiLife] [] {

-7 1082 ]

-

Garcia 20 3

L Er

Libvin 2013 -6 913 ] -1 83 I O1A%
Liaberes 2014 <13 108 ar 135 1.9 m128%
Lazang 2010 =76 108 20 06 13.7 N o102%
Mhucdfieldt 2015 0.8 1413 46 04 1345 B0 141%
Qiegira 2014 10 1468 4 07 1388 3 83%
Pedrosa 2013 65 33 19 kf | 13 16 20.7%
Toital (95% Ch 256 267 100.0%

Heterogeneity Tau®= 12.02; Chi*= 19,95 df=6 (P = 0.003); "= 70%
Texzt for overall effect £= 324 (F=0,001)

0%]/[WMD=—1.55,95%CI:(—2.81,—0.29,
P=0.02); F=0% ], $#ER&VF0E A KT B0k 46
JE /&7 5k A7 0 35 55 I 1 >R FH B BIL 2850 o A 7R 3
P57 Hr . BCIR]F 34 0 46 R/ &F 5K e AN A7 7 5 Tk
K FH [ 5 RO S R A7 43 AT
2.4 REMHEHER

Fit— SRR RS ER R R
WA Mk AT S R R . X4 CPAP 1 HilHil
J& 24 h VU AE R T 3 AR Ak E AT A A T
7E AHIZ=30 5 AHI<<30, %4k SBP/DBP>145/85
mmHg 5 %4k SBP/DBP<C145/85 mmHg. BMI<C
32,CPAP JRYTIFA] <3 A~ H , BCYH Hb X, B A i =
25 X 8 MW AL A KB TMEGE 3) . 4 CPAP
THHTfE 24 h P EF 5K e 1Y 1 3 28 40 20 43 B Sk
7~ : AHIZ=30,BMI<{32,CPAP & Y7 I Al <<3 I~ H ,
ESS<C10, BRUH ML X, FEAS 7 <725 Al e 2 T B 7
FiPER IR R (R D,

Moan Difference

Mean Difference
if 3 V. Random, 95% CI

I, Rawbom, 95% Cl
-3.50 [-6 85, -015]
=500 1018, 014)
«4 B5 10060, 1.30)
-T.00 |14 58, 0.58)

1.2014.12, B.52]

AIDEITAT,-113)

60 [11.78,-7.41)

o &5 4

-5.36 [-8.60, -2.11]

I i
-100 -50 0 &0
Favours [sxperimental] Favours joontrol]

100

B 1 24 h FHKHEREHRHE
Figure 1 The forest map of 24-hour mean systolic blood pressure
CPAP Treatment Commniional Tresimant Mean Difference
101 i aka-fib] 1 Q1 sasll S Jafil & d Hann d
Gearcia 2013 -39 T38 a8 05 58 6 19.3% -340[-5.2T,-1.53 2
Libwin 2013 -5 &N 22 1 344 12 165% -6.00[-B.T4,-3.36)
Linberes 2014 -4.4 L o 0.25 6.7 8 14.7% -465[7.08,-1.31
Lozana 2010 49 64 20 R T3 HO113%  -5.00[8.20,-0.80
Mudeldt 2015 -0 1Al 46 05 545 B0 17.2% 0.30 123, 283
Pedrosa 2013 45 19 149 21 7 16 204% -GGO[B1T,-5.03
Total (95% CI) 232 244 100.0% 421639, .2.04]

Heteroganaity: Tau®= 5.51, Chi"= 73.26, df= § (P= 0.0003); F= 7% I !
Testfor overall effect: 2= 378 (P = 0.0001)

i i

=100

B2 24 h FHEFKELEHRKE

Figure 2 The forest map of 24-hour mean diastolic pressure
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Table 3 Subgroup analysis of 24-hour mean systolic blood pressure
205 kg FRAEE 95%CI P{E, I
AHI =30 5 —3.42 (—5.61,—1.22) =0.002,7%
<30 2 —9.58 (—11.70,—7.46) <20. 000 01,0%
%4 SBP/DBP/mmHg >145/85 2 —9.58 (—11.70,—7.46) <<0. 000 01,0%
<145/85 4 —3.07 (—5.50,—0.65) =0.01, 22%
BMI =32 4 —6.63 (—8.27,—4.98) <20.000 01,84%
<32 3 —6.47 (—10.53,—2.42) =0.002,0%
CPAP JEJ7 I ] /h >5 5 —7.23 (—8.85,—5.61) <20.000 01,63%
<5 1 1. 20 (—4.12,6.52) =0.66,0%
CPAP jR¥7RfEl/ H >3 2 —8.03 (—10.06,—6.00) <0. 000 01,93%
<3 5 —4.76 (—7.08,—2.45) <20. 000 1,0%
ESS =10 3 —5.89 (—13.33,—1.55) =0.12,85%
<10 4 —4.19 (—6.92,—1.47) =0.003,0%
X el 4 —4.37 (—6.78,—1.96) =0.0004,0%
ES 3 —8.10 (—10.07,—6.13) <20.000 01,85%
FEAR 3t/ 451) =25 3 —0. 20 (—0.41,—0.01) =0.06,36%
<25 4 —0. 84 (—1.17,—0.52) <20.000 01,84%
SRR 38 X 1 —5.00 (—10.19,0.19) =0.06,0%
[ 6 —6.76 (—8.35,—5.16) <20.000 01,74%
R4 24h EHFRKETHSFTER
Table 4 Subgroup analysis of 24-hour mean diastolic blood pressure
205 Mok FEAEE 95% CI PfE. I
AHI =30 5 —3.36 (—4.53,—2.18) <<0.00001,69%
<30 1 —6.60 (—8.17,—5.03) <20.00001,0%
328 SBP/DBP/mmHg >145/85 1 —6.60 (—8.17,—5.03) <20.00001,0%
<145/85 4 —2.76 (—4.06,—1.46) <20.0001,64 %
BMI =32 4 —4.48 (—5.49,—3.47) <<0.00001,87%
<32 2 —4.79 (—7.39,—2.18) P=0.0003,0%
CPAP 33 ¥7 i) /h =>5 5 —5.30 (—6.31,—4.28) <20. 00001,43%
<5 1 0. 30 (—2.23,2.83) 0.82,0%
CPAP J&y7 I/ H >3 2 —4.67 (—6.00,—3.33) <<0.00001,95 %
<3 4 —4.37 (—5.70,—3.04) <20. 00001,0%
ESS =10 2 —4.67 (—6.00,—3.33) <20. 00001,95 %
<10 3 —3.87 (—5.39,—2.35) <20. 00001,0%
X el 4 —4. 37 (—5.70,—3.04) <20.00001,0%
EQ] 2 —4.67 (—6.00,—3.33) <20. 00001,95 %
FEZAR 3t/ 151) =25 3 —2.53 (—3.89,—1.16) 0.0003,72%
<25 3 —6.31 (—7.61,—5.01) <20.00001,0%
SRR 58X 1 —6.00 (—8.74,—3.26) <<0.0001,0%
[ 5 —4.32 (—5.32,—3.32) <20. 00001,82%

2.5 Meta [BIIH 5 H7

Meta [8]15 43 #F 25 I 8 78 , ESS, BMI, AHI, 4F
W BIRIE R 24 h P S0 45 R SRR B9 R i
RS 24 hOFHET oK R S MR R R BT B
AEPE (K 5,
2.6 BT

TE OB Sy B v NG T 200 AR Y g IR
HE B — 008 5% . UL 58 R0 R 8 AR 0 3 A8 Ak L SR

HREFEXEKEHEMEREEZS, LR HEP
— IR BT R A . R AR R
PRUE 22 R BRI AT L, L 45 W
xR,
2.7 KkRFEMmMM

T 2F B8R AR WF R AE A6 B 819 & 3 A (&
3,
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RS 24 hBHEENMELIEN Meta HIFDHTER
Table 5 Results of Meta regression analysis of 24 h AMBP

data
Wi 46 & Fag gin
i B A b — ey
W 5% i P& W 5% % i P&
ESS 6 0.74 5 0. 44
BMI 7 0.38 6 0.96
AHI 7 0.35 6 0. 82
AR 7 0.11 6 0.000 2
a i
b
5’
- T H
i i
A id
H ':
5 t i E |; .ru
100 - o 4] 1L
D

B3 ZREFENFESE

Figure 3 Funnel plots of publication bias

3 itig

OSA B 49N J2& & Il e Y — 300 2k 57 68 B B
F SR I AN RRAR 45 2 45 i 09 I TR A R 4% 1
Z— [) B A 2 T BOME VA R R Y A
g2 T CPAP 7R R )40 ) L R I GE 7
T LB Y 2R B, HORE A SRR AR AHT 1.0 1 48 &
R IR R WA R HEIRIT RLh L E
OSA RUR el 1 7 Xz —120 ) H X TF CPAP
ST REAA AR ) i B RTS8 A A L

A Meta 43 #7485 3 R . CPAP T UG J7 4l
OSA & IfMEJA M = I R B 24 h 3004 % L &
R Er M T T 5.36 mmHg.4. 21 mmHg, % [6]
U 46 s L6 9 E TR 2. 11 mmHg.,1. 55 mmHg,
H R 0 46 Fe L &F 9k R 400 R B 4. 11 mmHg.,
3.17 mmHg, Dernaika %5 iy #F 57 45 B W /R,
CPAP THUVRIT AT 5 P4 s Ik FFE T 5.6 mm-
Hg[95% CI:(2.0,8.7),P=0.03], Frent &5
SR, KW CPAP R YT E 06 I 2 2 46 OSA & JF
ME VA P I E AY I K K F . Cantolla M7 56 F
CPAP /Y7 OSA & Jf & I J& A 58 b &8 7R , CPAP
BITIE 24 h P S0 4s e FEF sk R 3 0 R R T
2.1 mmHg[95% CI.(0.4,3.7),P=0.01]#1 1. 3
mmHg[95% CI. (0.2,2.3), P=0.02], Barbe
SR SE L CPAP 67 5 30 4e RN T 5k
S FET 1.89 mmHg[95% CI: (—0.11,3.9),
P=0.065 4] HF 2.19 mmHg[95% CI. (0.93,

3.46),P=0.000 81, iyt Hfithr . A & T AR X6 4
1M i CPAP 6 97 Xt & Jf e 6 P & 1K ) OSA
B IR B2 R B . Iftikhar 2P 1 Meta
3 A 8 b VA M i I B AR L S e il T R
0 0 2 B 400 L0 L A8 I R KU 84 s AT B 2
oy i 1L I

A FER B RV S U 46 T/ T o 4T 6 91 2
JOL 3BT o S JBT P G 0 45 2R 7R A A R e B
FEAURNE 53 BT Th & B M 32 R Pedrosa
B 5T RS 1 L T B 5 B 4518 WA CPAP IR YT
Xof A 18] - 25 WA 45 T/ 4 5 TR AT S 3 B L X R
W i I/ &7 ok s B A W] B B3, X SARBESE Y Meta
O3 W G SR LA AR

ARUFFEN AP IEFE h . & 52 T CPAP
BT VE LR 25 Y007 5% CPAP IRIT 456 % ML
FE 25 9)3R 97 . Lozano S M WF 58 vh & B, B 3
TEHES2 T CPAP 4543 W M IR 25 W3R T 2 )5 .24 h
- 34 T 5 TR 5 B iR P O R 2 A R D
Litvin %7 28 X RO 5 45 R 5 Lozano 4F
M EEAR—BL KM T CPAP 45 &% ML R 25936
I7 I B IR T B S L TR O SR T M VA
e I AT DL 7R Al YRR R T 25 W 1 [ il
CPAP IR 47 A5CR Lo 5l IR 1T B 25 ) 3 3%

TEXS 24 h - 25 W 45 T/ &F 5K 5 E AT I 40 93 B
if . AHT.BMI K& ESS 2 7E fii 1] T OSA % J& i
20 B R AT R A S M 0 BB, T RE Y R I
OSA B 7% 2 A J3E X R VA 1 o 1M T w8 7 A — 5
M)

SR P I Meta 43 A% M L, A BF 58 B
AVLTILME R B S AR 7 5% SCERER 2 RCT
S XA TORFE A R S B s Hok L, g
TS A T TR S 56 4 2R B HA UIR O 5 B
KT Z B S VAR 4 7 1 LU AT RE 2 AR R T
TE 5200 PR 22, DA 00 0 b i e S 45 2R . AR BF SR
FEAE Y Jy BRAE < Hy T4 &R 45 10 19 BR AL 7T BE - BOH
O3 AH G SCHER A A s I A JLAS RCT BF 58 R
O3 FEASKC R I /) 5 5200 1 A TR 2% TR 3R 1 15 3
AR b 4% 11, Q01 X A 0 L B T 2 W AR 2 L IE R AR
JE GEAE R R A O SCER I X BRI AR 4 e —
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Abstract Objective: To explore the ultrasonic diagnostic boundary value which can evaluate the elasticity de-

crease of peripheral arteries in patients with hypertension. Method: A total of 201 cases with initial diagnosis of hy-
pertension was divided into three groups (group Il , [ll , IV) according to the blood pressure level. Seventy-five con-
trols with normal blood pressure were assigned to group | . Two-dimensional ultrasound and technology of ET
were used to measure the intima-media thickness (IMT) and elastic functional parameters (8, Ep, AC, PWVR) of
carotid and femoral artery. ROC was used to find the critical value of elastic function on arteries. Result: The pa-
rameters of IMT in hypertension groups were greater than those in group | , and group [V was greater than group
Il and groupIl (all P<<0.05). Parameters of B, Ep, PWVR were increased while AC was decreased gradually in
group | , group Il , group lll and group IV Call P<C0. 05) . Theareaof B, Ep , AC , PWVR under the ROC
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