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Effect of NPPV on brain natriuretic peptide level and left
ventricular function in patients with diastolic cardiac insufficiency
complicated with obstructive sleep apnea hypopnea syndrome*

Wei Zhang', Yuan Chang®, Jun-jun Feng', Meng-jie Li', Yong-bo Yu', Hui Yang', Guan-er Wang'
(1. Sleep Center, 2. Department of Respiratory and Critical Care Medicine, Peking University
international Hospital, Beijing 102206, China)

Abstract: Objective To analyze the effects of non-invasive positive pressure ventilation (NPPV) on brain
natriuretic peptide (BNP) and left ventricular function in patients with diastolic cardiac insufficiency (DHF)
complicated with obstructive sleep apnea hypoventilation syndrome (OSAHS). Methods From May 2018 to May
2020, 148 patients with DHF complicated with OSAHS treated in Peking University International Hospital were
selected as the research object. They were randomly divided into routine group and NPPV group, with 74 cases in
each group. The routine group was treated with routine drugs, and the NPPV group was treated with NPPV. The

clinical efficacy, left ventricular function, sleep index, blood gas index, and serum factors were compared between
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the two groups. Results There was no significant difference in the total effective rate between NPPV group
(97.30%) and routine group (93.24%) (P > 0.05). After treatment, LVEF in NPPV group was higher than that in
routine group, and the scores of LVESD, LVEDd, AHI, Mai, and ESS in NPPV group were lower than those in
routine group (P < 0.05); PaO, in NPPV group was higher than that in routine group, while PaCO,, ODI, BNP, CRP
and cTnl were lower than those in routine group (P < 0.05). Conclusions DHF with OSAHS is effectively treated

with NPPV, which can improve hypoxia and left ventricular function, improve night sleep quality, reduce BNP level,

and inhibit inflammatory response.

Keywords: obstructive sleep apnea hypoventilation syndrome; diastolic cardiac insufficiency; non-invasive

positive pressure ventilation; brain natriuretic peptide; ventricular function, left
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sleep apnea hypoventilation syndrome, OSAHS ) J& 14 il
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M B B 1 — ERVA T 7 58, B R UL R R R IR
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K IE JE i@ S (bi-level positive airway pressure,
BiPAP) . NPPV Jiif oy A T, lid 45 8 &
PG SRR RE, PRI AL R IR R 5L
Fr, B EEEm AR, HimK EXT
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1.1

G (P EG =R IZ KRG TT R R 2018) M2 iR
i, OSAHS £F& CHC A BH 2 Ve ik HIE 0 W 87 457 35 122
BIre ) "N Wibr i, NPPV 54 (LA IE R
G IR A1) hRifE; &Pk DI REA 4
JE 95 SR e IO PR O W L e L AR JEE AR L
Wi BE B PUEEE, ARSI B MK
JEAEIFC A& B R AE R E . HEBRbRE: Sk
KM O MENE . O NEARR 5 O er ., s %L &
(SR N - R T = BTN € R AP = X TN
WUREBE 5 7 o fili 4 5 | 12 ok B JEPE Bl s B
Yo W5k 43 1, Lo Pk 31 ) AR 48 ~ 82 %,
-1 (65.39 +8.50) % 5 I AR IR 1 T 45+ {1 3 /< 48 4L
(AHI) 31 ~39 K/h, FH(35.12+3.79) W/h; L
T 45 50 (MAL) 18 ~ 56 Y /h, V-3 (37.06 +3.87) K /h.
NPPV 4 3 1% 44 1], £t 32 4] ; 4F#4 47 ~81 %,
F 1) (64.08+8.18) % 5 AHI 32~38 {/h, ¥ 3
(35.06 +3.66) ¥ /h; MAI 17 ~ 56 ¥ /h, 3F 1 (36.69 +
37D WM. WA — M RLE, ZRERIT%E
X (P>0.05), HA .
1.2 FHik

WAL T HMGYIRIT . AT R (i
AstraZeneca AB /], [E 25 #E 5% J20100098 , #i 4% -
4.75 ¢)2.375 g, LR/ RAEEF R (i 4R Hr 4
il 25 I A0 A PR 2> |, B 25 1 5% H37020331, A% -
25 mg) 12.5 mg/UR, 2 ¥k/d; LR F ( FI(5 I 2y
JTABRA A E 25 UET H31021144, FLAS: 025 g)
0.25 g/, 2K /d; HiikAEJE i (35 E Lafon il 2523 &
[ 24 #fE 5 H2001244567 , FLA% : 100 mg) 100 mg/IX ,
LR/ [RIEE 25 T oK B A 0T . PR BT 1 4 E . 457
B A BE IR B G T A L B R T -
NPPV 2 76 iR 5 HIG 7 5L hl L 25 7 NPPV IR YT,
i AR CPAP, I 36 [ i S8 38 2 /Y S8
AutoSet Spirit CPAP R AL, PRI ATR 12 ~ 16 K /min,
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WS 11 0.67 ~ 1.76 kPa, R J1THETE 2 ~ 6 emH,0,
L 95% ) B B Bof [ o om] DA BRI A2 BR M AR . 4t
Fo5 B S P I 420 A (Sa0,) > 90% o ARIE IR T Bt [7] >
4 h/d, BITEIM R T d.
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A R AL O DI RE AR AR IEE I R R A T ek
A 1] B B R T 0 50 % B P 0 /b AR B AT R 32 >
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JCH 08 , AHT AR < 50% , A el SR &=
B+ R

132 AsEFHik N GE Vivid E9 £ 38 i) i 75
B B 3 B FIRITHT . 09T 7 d 5 A S 4 AL
(LVEF) | A & W4 R N AR (LVESD) J ¢ % &7 5K
AKHIN# (LVEDD),

133 BEEIRIEAR  CSREBEIRITHI. WRIT T d)E
AHI, MAI. Epworth ¥ i £ 3% (ESS £ 43 ) o ESS i

S E S FPIE L. AL E TN . BHE . FEAIL
YR it . ESER 1 h A RE . WA A
VR IR B . A 5 ASCIRES . PR OR
TR ) Jo A i 3fe Ak s FH 47 it ) 5 3 BH 28 45 42
JUAr s, AR HRAE 7E L A% B0 = A5 A I B 1)
ATRETE s R0~ 39IT5r 1 (0 = AT I B , 1 =42
O B , 2 =" B I I, 3 =R RS IR ), 4% 24 4%,
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134 wAFEAR W HISEE DL 5E & GEM3000 IS
SATAL (G b 1 B T A AR B A ) A YA
JTHI . Y897 7 dJ5 shlkii % 70 1% (Pa0, ) B ik i — 48
Bk o3 Fi (PaCO,) , I3 53 S 1 A EE 8 0 (0D1) .

ODI 2} Sa0, NP> 4% MR .
135  dF AT MBUREIRITHT JARYT 7 dJE S
JE# KL 3 ~ 4 mL, 2 500 ~ 3 000 r/min #5.L> 5 min, H
W, I OTA-400 4= [ 3h A Ak 43 B (g A I
PHOT 28 B 7 25 A FR ST AR A A1), R FH G 8 B L
MR E C RN 4R 1 (CRP) \BNP K-, 3% FH i Ak 2%
A8 S A I LA 2 P T CeTnl) ZKF
1.4 Sir=EFHE

O 23 A1 R 1 SPSS 23.0 G op ik . TR
BEABIEC + bRifE 22 (v + s) FoR, WIALIE] He 55 % FH
SEFEAR R THECRERHT R (%) T, Rk
8. P<0.05HEFALEITFE L.

2 HR

ARG R 73 L B

NPPV 41 {6 97 B A 2L % (97.30%) 5 & M 41
(93.24%) b, Z7 Lg% 8 X (x’=1.350, P =
0.245). W1,

2.1

F1 MARBREFRKTHLE [n=74, §1(%)]

2H 51
g3k |
NPPV £H

WAk
57(77.03)
66(89.19)

HRL
12(16.22)
6(8.11)

To
5(6.76)

BAER
69(93.24)

2(2.70)  72(97.30)

2.2 WM LVEF.LVESD.LVEDD Lt#
RITHT, W4l F A LVEF, LVESD, LVEDD
i, ZREHEITFEX(P>0.05); HIF7d)5E,
WiZH B & LVEF . LVESD. LVEDD 4, %R%4A
Giit 7% X (P <0.05), NPPV 4 LVEF & T % M4,
LVESD. LVEDD /N F# # 41, MAARIT 7d)5
LVEF 8697 BT ¥ FF 5, LVESD . LVEDD #5347 i
BrwsN, W32,

%2 WHLVEF.LVESD.LVEDDEE®: (n=74, x+s)
- LVEF/% LVESD/mm LVEDD/mm
WICH  WIFTdE o P WRITET WRIY7dE of PME WRYTET RYY7dE ifi PME
WHIAL  41.07+562 51.83+689 1041 0000 48.68+6.06 44.60+5.67 4229 0.000 61.28+7.83 46.70+556 13.060 0.000
NPPV4l 4043+538 5585+827 13445 0.000 49.11+6.02 4037+5.18 9.467 0.000 60.57+7.55 4246+494 17.267 0.000
i 0.708 3.213 1.057 4.738 0.799 4.904
P{H 0.480 0.002 0.292 0.000 0.426 0.000
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2.3 AR AHI.MAI.ESS 4y L5 2.4 WK Pa0,.PaCO,.ODI Ltk
TRYTHT, W4 AHL . MAL L ESS $E43 8% GIT T, P20 B 3 i PaO, . PaCO, , ODI [L#5 , 2

ZFXGIFEL(P>0.05) 3697 7T dJa , WA EE  FEGEIFE X (P>0.05) 3097 7 d 5, B E D
f) AHT, MAT,ESS W43 lL 88, Z R A G i1 2% B X Pa0,.PaCO,.0DI lLE, 2R A 4124 5E L (P<0.05),
(P <0.05),NPPV 21 AHI MAL/D> FH WA, ESSTEr  NPPV 2H PaO, 5 1% M4, PaCO, fIR T A4, ODI />
T WA, WAIRYT 7 dJ5 AHL. MAL BRI RII TR A4, AR YT 7 d J5 PaO, BUAR YT A It &
b ESS BRI HIREAR. W33, PaCO, B4 Y7 BT KRR . ODIBOEI PRI . 4.

*®3 FHAHI.MAI.ESSIESLEE (n=74, x+s)

AHI/(U/h) MAI/(ZK/h) ESS P43
JRIT A Wir7djs o PiE WRITHT  WRIYTdE o PE WRITET RIF7dE o PE
W 35.12+3.79 5.16+157 62.824 0.000 37.06+3.87 6.40+1.77 61.977 0.000 1529+2.66 8.83+1.86 17.121 0.000

2051

NPPVA  35.06+3.66 4.05+1.13 69.641 0.000 36.69+3.71 4.37+1.28 70.842 0.000 15.65+2.73 6.30+1.25 26.788 0.000
t{E 0.098 4.936 0.594 7.995 0.812 9.712
PAE 0.922 0.000 0.553 0.000 0.418 0.000

%4 WHPaO,.PaCO,.ODILLE (n=74, x+s)

Pa0,/ (mmHg) PaCO,/ (mmHg) ODI/(¥%/h)
W TTAR o P i WYTdR i P T WrTdR o PHE
HHA 5326+7.49 8251+9.64 20611 0.000 54.84+7.67 4539+5.88 8411 0.000 1823 +3.31 4.20+0.53 36.004 0.000

il

NPPV 41 52.54+7.54 9429+10.33 28.082 0.000 55.03+8.15 40.42+4.50 13.500 0.000 18.09+3.27 3.18+0.36 38.988 0.000

1H 0.583 7.172 0.146 5.774 0.259 13.695
P& 0.561 0.000 0.884 0.000 0.796 0.000
2.5 WZHRIBNP.CRP.cTnlEbE H I BNP CRP . cTnl lLE, ZRAZRITFEEX(P<

VBITRT, W4 HEFE MY BNP, CRP. cTnl L2, 0.05) ,NPPV 41 BNP .CRP . c¢Tnl Il T M 41, WG
LRG3 L (P>0.05) ;387 7d)5, Widlh ¥7 7 dJ5 BNP .CRP . Tnl 816 T W AR . W5,

*®5 FHABNP.CRP.cTnltbk® (n=74,x+s)

BNP/(mg/L) CRP/(ng/mL) ¢Tnl/(ng/mL)
IRYTHY WITTdJE i PMH WITET WITTdiE of PMH RTET WYY 7dE ofd PE
FWHE 5153.67+£670.39 263.47+56.61 62.528 0.000 47.17 +6.04 10.54+2.64 47.803 0.000 0.30+0.13 0.06+0.03 15.475 0.000

iVl

NPPVZH  5190.88 £ 684.50 183.30+37.24 62.839 0.000 48.21+6.26 6.61+1.71 55.145 0.000 0.29+0.11 0.04 £0.02 19.235 0.000

i 0.334 10.178 1.028 10.748 0.505 4772
PAE 0.739 0.000 0.306 0.000 0.614 0.000
3 i — o A ET A = BERR AR T (ATP) & A E,

R IR R A T . o PRI T G AR A ST AT
OSBRI . T EIE I % sy e PV PRRIAN R SR I R B R ML AL BE G AT IR Ca™ B
WRIEIR — O A T AR . L sk aen L. JFRMALSE R SIERERSSIERNE &
8] B 7, OSAHS 51 A1 o 1) B AR i e RS, BRI 3 7 5K 34 B S0 3 DR R it
K e W R I AE R S BRF IKR N REA R R B RN Ah, BREEJR O LA 2, AU R AR AN T AT K
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Difg, &3O & ", BOCQUILLON 46!
WEFEAE L HIR O W 7 452 2 5 iE 2 O UL ) i e At
() FE R PR ZE MU E B R . 2000 % B far 38 B, BNP
A 23 76 1 09 4 FH T 24 6% 1 BNP I B A Il , 1
AL 1 BNP Kz HAth i 58 0% 300G CRP . H 48 B A
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B R 5 DA JLAS A 56 . (ONPPV A i $2 5 Sa0,,
[ R R R I N Al - ST 1 [ o E N
/N2 O % Ja T, BB AT kI RE" . QN i 1T
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W 24 AR 0L N K T RE, FEARITE I &R 4e
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FEE I P O 7 45 0 0 AR B O R R R . R,

il 9 E S5z g A 2 el A0 LB A . R R R T RE Y
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cTnl fI& T FRAL, SiF 52 NPPV A] fE 417 1 48 5E J 1
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Zi LTIk, NPPVIRYT&F ik L T REAS & GO
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