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[ Abstract] Objective: To investigate the effect of early non-invasive positive pressure ventilation
(NPPV) on cardiac output (CO) in patients with acute heart failure. Methods: A total of 35 patients
with acute heart failure were selected. On the basis of anti-heart failure treatment, 18 cases in the con-
trol group were given routine mask oxygen inhalation and 17 cases in the experimental group were given
NPPV. The therapeutic effects of the two groups were compared. The levels of heart rate (HR) , re-
spiratory rate (RR) , systolic blood pressure ( SBP), percutaneous oxygen saturation ( SPO, ), oxy-
genation index (Pa0,/Fi0,), B-type natriuretic peptide ( BNP) , arterial blood lactate and CO were
compared before treatment and 1 hour after treatment. The levels of BNP and lactate in the two groups
were compared before treatment and 24 hours after treatment. Results; There were no significant
differences in gender, age, HR, RR, SBP, SPO,, PaO,/Fi0O,, lactate, CO, BNP between the two
groups before treatment (P >0.05). Compared with the control group, HR, RR, SBP, SPO,, Pa0O,/
FiO,, lactate, CO and BNP were significantly improved after treatment in the experimental group (P <
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0.05). Conclusion: EPPV can effectively improve CO and hemodynamic parameters of patients with

acute heart failure.

[ Key words | acute heart failure; noninvasive positive pressure ventilation; noninvasive cardiac func-

tion monitoring; cardiac output
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Tab.1 Comparison of parameters between experimental group and control group
before treatment and 1 hour after treatment
o R X B2,
eIz L o SRR Lo
bERAgi @I 1 h VETTHI GI7r L h

HR( ¥/ min) 134.76 £7. 42 99.47 £9.92" 132.83 £8. 87 110.94 £12. 61" @
RR(¥X/ min) 35.00 £5. 41 24.48 £2.29V 33.50 £5.04 29.28 +3.29V@
SBP( mmHg) 155.24 +12. 84 138.59 +7.31" 158.17 £12.00 147.78 +8. 64"
SPO, (% ) 88.10 +2.53 96.82 £1.51" 87.52 +2.79 92.39 £1.69"®
PO,/Fi0, 207.76 +17. 14 317.47 £27.26" 203.28 £13. 49 255.78 +20.99"®
CO(L/min) 2.03 +0.18 3.12+0.27" 1.95 +0.21 2.36 £0.28"

O ERGLARYTRTHAE, P <0. 055 HIKE AT 1 h e, P <0.05

%2 WHBTHAIEST 24 h i BNP RILBR L H (x £5)

Tab.2 Comparison of BNP and lactic acid between experimental group and control group

before treatment and 24 hours after treatment

sk ‘ il ‘ X BEZH
YRIT I VA7 24 h TRYTHT VA7 24 h
BNP(ng/mL) 1 966.24 +351.71 793.47 £318. 05" 1 819.50 +337. 88 1 078.06 £437.20"®
ZLIR (mmol/L) 3.85+0.36 1.49 +0.55" 3.931 +0. 34 1.96 +0.73V@

O 5 RAEITRT AL, P <0.05; Y iR 44T 24 h H#g, P <0.05

3 i

AHF J2 Il R UL A4 B 57 B Ak B Y S 2
FE BRI B A (1) Ok
T L 2 X s X T R LA S R A 2R R
TEA L , B ) BE P B AR RS BRFR A5, K A=
O EPEAR T 5 (2) 70 28 & 5K A s M1 i 6 200 1 A7 A%
BTt e, A AR AR AR LAE | A QIR IR P 2 S i K
s (3) 503 R e T e, ARG B i Ik P 7 o A
RPN T 2 R 8 AL 7 B B MR M 45 o IR

BT - A IE PRI 1 T ke 0 8 02 AR
it B A0 L T AR O HE I . R4S AHF (994
I7 RN BRI ZR , ST R S FUR L —
ANERAT AFIR I S 5 SR A H S e P G, T L )
A7 LR KR S8 3, AR AT LR AR R )
JEBE, BEATRAER . AHF B B 4 1A
EEE TR A AT A L, SRS S
ARSI L9 22, 33K Fof I 42 LA P i P 3 L
HIPE T IRE R EITIIRNE R . TR RO,
ke 36 TR A A P e 75 S 3ok S G T R 3 A Ao
@A K, X RERS BT T (SR ) Ry

333



M OBE R OR R

44 3%

1EB R G (WFSRIE K, PEEP) | {8 58 22 (14 il 2
RN R Y TR T R VA e A
ekt , 4 4 A5 2 . A BEgT R W, PEEP
{EAE O ~10 em H,0 Z[a]Xf CO [y520 , 2% 5 To 58
e,

AR LI, 9T JE i B 4L 1 HR (RR
SBP .SPO, ,PO2/Fi02 ,CO %t B4 i3t ., 5d A
NPPV H] L3 AHF B F.OP)fg. NPPV 23 i
HOTIRE VT RE R ML (1) {28 M s N 48
1R, S 0L ot A e, AT K A JUE ) T 7
(2) REAE P02 (1 25 BE G, D80/ A 35 MU I BT 5
ST B N 67 T L R S SR A o S el 224
v AR AP U BELTT , DT REAE D804 U0 I I 71T 5
(3) REAE B LRSI 1 W Sk B8, IG5 4605, 19 0
JULE AL A5 () X6 7 A 0 P M K Jib 1) 2835
NPPV i 47 B T ik e 7

B Ik i FLAR A H AT A AR 2 S RS
FARCEDIRRICY ™ o R B AHF B S0
HEPETA R FLIR A B I, BNP EZAELE
BB G M , 2O T SR 1 A S SRS ) AR 2
AW, HHe 5 A DB AR AR &
B, 2600 24 hiRYT I, AL E ZLIR (BNP SRR,
{H NPPV ZH /% .BNP FEAREE B 2, [RIAF30E] NPPV
AT LLBIGGE AHF B35 (1.0 D)6

25 LR, AHF J835 16 3 FL 25 W0ia o7 10 B il
F, 47 NPPV AT 25 A 5 1Y RR, 208 0 gl i
B3N Pa0,/FiO, , Bt I I 2l ) 24 R 2, 35
CO, E.LINRE D VB 5. A4
1k, & T NPPV BEARAE T3 T e 8 4 IR 3R 1 A
FRGY i B2 1 KIS

4 SEW

(1] spAepE b MAE = or2x. LG S i Gy 7
$51 2014 J]. R IMAERARS, 2014, 42(2) :3 - 10.

(2] WHE, B0, SEO I misyrpt el l]. hER
R EREFESIE, 2017, 12(3) :280 -284.

[3] MOCKEL M, SEARLE J, MAISEL A. The role of procal-
citonin in acute heart failure patients. [ J]. Esc Heart
Failure, 2017, 4(3) :203 -208.

[4] 2/, 20750, BRI EBNZE 56T [I].
E sz N RREE, 2017, 37(4) 277 -281.

(5] Befhfh, mmgae, X004, & b E LG M4 e i &
2016)MEE (], o = JEFF A4 ik, 2017, 32(6):521
-530.

[6] WINCK J C, AZEVEDO L F, COSTA-PEREIRA A, et

334

al. Efficacy and safety of non-invasive ventilation in the
treatment of acute cardiogenic pulmonary edema-a system-
atic review and meta-analysis[ J|. Critical Care, 2006,
10(2) :R69.

[7] VITAL F, SACONATO H. Non-invasive positive pressure
ventilation ( CPAP or bilevel NPPV) for cardiogenic pul-
monary oedema. [ J].
Reviews, 2013, 5(5) :CD005351.

(8] ek, WSS, ORI & WE I [ C 1/ Wi VLA R 27
2FARAFES ) 2006.

[9] CHONG S W, PEYTON P J. A meta-analysis of the accu-
racy and precision of the ultrasonic cardiac output monitor
(USCOM) [ J]. Anaesthesia, 2012, 67 (11): 1266
-1271.

[10]HE S R, SUN X, ZHANG C, et al. Measurement of sys-
temic oxygen delivery and inotropy in healthy term neo-
nates with the Ulirasonic Cardiac Output Monitor ( US-
COM). [J]. Early Human Development, 2013, 89(5) :
289 -294.

[11]SHIRAKABE A, HATA N, YOKOYAMA S, et al. Pre-

dicting the success of noninvasive positive pressure ventila-

Cochrane Database of Systematic

tion in emergency room for patients with acute heart failure
[J]. Journal of Cardiology, 2011, 57(1):107 - 114.

(12 )i, W5 5. Jo 6] Bl < an ey ) AL 22
[J]. whaegbi MmEng ZeqE, 2017, 40(9) 643 —645.

[13] KURMANI S, SQUIRE 1. Acute heart failure; defini-
tion, classification and epidemiology. [ J]. Current Heart
Failure Reports, 2017, 14(27) .1 -8.

[14]GRAY A, GOODACRE S, NEWBY D E, et al. Nonin-
vasive ventilation in acute cardiogenic pulmonary edema
[ M]//Noninvasive Mechanical Ventilation. Springer In-
ternational Publishing, 2016:142 - 151.

[15]VITAL F, SACONATO H. Non-invasive positive pressure
ventilation ( CPAP or bilevel NPPV) for cardiogenic pul-
monary oedema [ J]. Cochrane Database of Systematic
Reviews, 2013, 5(5) :CD005351.

[16 JWIEF. PPCRIE id U 2 PiCCO 5 USCOM il
o X EE T [ C L/ AR AR IR 2 e VU EEAE PR oA 18
3£ 2015 AFWTTA HAE PR op o RAE 22 2015,

[17] AKASHIBA T, ISHIKAWA Y, ISHIHARA H, et al.
The Japanese respiratory society noninvasive positive
pressure ventilation ( NPPV) guidelines ( second revised
edition) [ J]. Respiratory Investigation, 2017, 55(1) .
83 -92.

[18] thieds, £t Bl MRH LIRS o d B 1 A
BEfF[ )], AR IR 2% 35, 2014, 37(11):803
-804.

(198 53le, MRk, skfd, 55 B BIAIHIKAE 2 7003
WAL ] e IRaE, 2006, 86(17) 11165
-1169.

(2018-12-20 W ,2019-03-03 & [A])
OO X CF, WM SEOCHRE: A R



