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(FE] B& WL B RS HEDO SE W4 B (ICU) 2uikC 1 5238 [ 3 O T RE 45 K7
RS2, sk HEFE 2020 4F 9 H & 2023 4F 3 H AW A IR AR EE BE ICU #5236 97 19 120 4] 2 k0 )1 220k
BRI G, B B TRREN LR -1k 20 R IR RIS 2, A2 60 9], PR 45 T8 HUE IR YT
FNTCAN W W ML Bad A, 6 R 257 5 AP 8T 1, U8 21 45 T O BT I AT B AR Sl HES T T, e PRl AR
FH 2 JA G Sk i A 53 e (Pa0,)., Sk i — S Ak 73 R (PaCO, ), Bk ifn S04 A EE (SpO,). PFIARR (RR).
oA O ORI TR T O DI RERE bR MU TE L, R PRIl T HUS Pa0,. Sp0,. ZEE ST 1l
S (LVER) ¥R T WG 8 TH &, 1 PaCO,. RR ORI FPUOF KR . N A S84 IKET 48 (NT-proBNP),
D WUILES 3 T (). 22 %5 W40 W1 2K 42 (LVESD). 72 %5 &7 3K 301 2K 9 42 (LVEDD ) 24 %% -+ 13 5 1 8 B A%
(¥ P<0.05). SXFIRA L, IRELH TS PaO,. Sp0,. ME . Hr.C @Ik E . LVEF 28 5 7+ [ PaO, (mmHg,
1 mmHg=~0.133 kPa):68.24 +5.81 [t 59.63 +6.86, Sp0,: 0.95+0.03 Lt 0.87 +0.04, 45/ (mmHg) : 116.05+4.11
Lt 104.13+3.95, &F 5K /K (mmHg) : 68.19 +4.13 Lt 62.85+4.12, .0 # ik T (mmHg) : 9.42 +1.29 [t 8.14+1.42,
LVEF : 0.49+0.05 £ 0.43 +0.04,) P<0.05 ), PaCO, . RR . .[>% . NT-proBNP, ¢TnT, LVESD . LVEDD I i A%
( PaCO, (mmHg) : 42.12+4.08 [t 52.13+4.61, RR (JX /min) : 18.85+1.75 It 21.54 £2.51,.00% (¥ /min ) : 89.53 +
8.14 £ 101.11 £ 10.26, NT-proBNP(ng/L ): 1 687.25+ 589.67 I, 2 14536 +751.03, ¢TnT(ng/L): 70.58 + 5.15 1, 81.45 +
6.89, LVESD (mm) : 34.51 +3.11 [, 38.89 +3.55, LVEDD (mm) : 46.11 +3.22 |, 49.74 +3.75, %] P<0.05 ), {4
LA SR B] L TCU A BE s TR] | s Jek e % i st [Fa] X At B 20 P S8 4 4 C AL <Ot fe) (h) < 72.14+£10.06 L
78.96 +12.97, ICU AR H] (d) : 10.74 215 [t 12.88 +3.26, il UL M mf 1] (d) : 3.58 £0.79 [t 5.14 +1.12,
1 P<0.05 ), Bl A SR B REAIT (1.67% (1/60) H 11.67% (7/60), P<<0.05 ), {HIREG2H FOx} B 2H 28 d 5t
IR T IG5 L (10.00% (6/60) 1Y 21.67% (13/60), P>0.05 ). £5i&  JTCAINFRALHE Bk ShHER 7T ik
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[Abstract] Objective To observe the effect of non-invasive ventilator assisted vibration sputum evacuation on the
level of cardiac function indicators in patients with acute heart failure in the intensive care unit (ICU). Methods A total
of 120 patients with acute heart failure who received treatment in the ICU of Tongde Hospital of Zhejiang Province
from September 2020 to March 2023 were selected as the study subjects. The patients were randomly divided into a
control group and an experimental group using a random number table method, with 60 patients in each group. A total of
120 patients were treated with conventional symptom therapy and non-invasive ventilation. The control group received
routine nursing intervention, while the experimental group received non-invasive ventilator assisted vibration sputum
evacuation. Arterial partial pressure of oxygen (Pa0,), arterial partial pressure of carbon dioxide (PaCO,), pulse oxygen
saturation (Sp0,), respiratory rate (RR), heart rate, blood pressure, central venous pressure, serum and ultrasound cardiac
function indicators, and prognosis of two groups of patients were recorded after 2 weeks of intervention. Results ~ After
the intervention, Pa0,, SpO,, and left ventricular ejection fraction (LVEF) were significantly increased in both groups,
while PaCO,, RR, heart rate, blood pressure, central venous pressure, N-terminal pro-brain natriuretic peptide
(NT-proBNP), cardiac troponin T (cTnT), left ventricular end-systolic diameter (LVESD), and left ventricular end-
diastolic diameter (LVEDD) were significantly decreased compared to before the intervention (all P < 0.05). Compared

with the control group, the experimental group showed significant increases in PaO,, Sp0,, blood pressure, central
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venous pressure, and LVEF after intervention [PaO, (mmHg, 1 mmHg=0.133 kPa): 68.24 £5.81 vs. 59.63 & 6.86, SpO,:
0.95£0.03 vs. 0.87 £0.04, systolic blood pressure (mmHg): 116.05+4.11 vs. 104.13 £3.95, diastolic blood pressure
(mmHg): 68.19 £4.13 vs. 62.85+4.12, central venous pressure (mmHg): 9.42 4+ 1.29 vs. 8.12 +£4.12, LVEF: 0.49 +0.05
vs. 0.43£0.04, all P < 0.05], while PaCO,, RR, heart rate, NT-proBNP, ¢TnT, LVESD, and LVEDD were significantly
reduced [PaCO, (mmHg): 42.12+4.08 vs. 52.13£4.61, RR (beats/min): 18.85 % 1.75 vs. 21.54 £2.51, heart rate (bpm):
89.53 +8.14 vs. 101.11 = 10.26, NT-proBNP (ng/L): 1 687.25 +589.67 vs. 2 145.36 +751.03, c¢TnT (ng/L): 70.58 +=5.15
vs. 81.45+6.89, LVESD (mm): 34.51 £3.11 vs. 38.89 +3.55, LVEDD (mm) 46.11 +3.22 vs. 49.74 +3.75, all P < 0.05].
The mechanical ventilation time, ICU hospitalization time, and pulmonary infection relief time of the experimental
group were significantly shortened compared to the control group [mechanical ventilation time (hours): 72.14 +10.06
vs. 78.96 +12.97, ICU hospitalization time (days): 10.74 £2.15 vs. 12.88 +3.26, pulmonary infection relief time (days):
3.58+0.79 vs. 5.14 £ 1.12, all P < 0.05], and the incidence of pulmonary infection was significantly reduced [1.67%
(1/60) vs. 11.67% (7/60), P < 0.05], However, there was no statistically significant difference in the mortality rate
between the experimental group and the control group [10.00% (6/60) vs. 21.67% (13/60), P > 0.05].

non-invasive ventilator assisted vibration sputum evacuation can improve symptoms of hypoxemia and cardiac function,

Conclusion The

stabilize hemodynamics, shorten the course of acute heart failure in ICU patients, and reduce the incidence of pulmonary

. 443 -

infections.
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AR BE ICU $E32 3697 1 120 19 20 ) 5838 F g AR
HBFTERT A
L1 ZARRHE : O R ChESE LR 212
I RSZBRAE E (2017))1°) 2k ) 2838 Bis ik

O LR RS X R A RO B A T2
@ 41t 60 ~ 80 % 5 B FATEAR A MAE [ Jikas i 41
F1 FE (pulse oxygen saturation, Sp0,) <0.90 1Y & fiik
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F1 ARFRAXAEET EIFERALHEB RN HEE

ICU RO ARIBEE —RARB LR
FH (i (%))

T8 PR (4]) IE LVEF — -
(fl) B bk (4F,x+s) (xts) G mh RER
= X LI Pk
MR 60 33 27 70.14+4.520.35+0.04 14(23.3) 25(41.7) 21(35.0)
WA 60 35 25 69.89+5.01035+0.04 18(30.0) 22(36.7) 20(33.3)
% BMI (£ (%)) LY (%))

() <185kg/m> 185~249kg/m* >250kg/m” M N4

5

XA 60 12(20.0) 31(51.7) 17(28.3)  37(61.7) 23(38.3)
B4 60 10(16.7) 29(48.3) 21(350)  35(58.3) 25(41.7)
e HRbgess (6 (%))
A5 () A B e LR ok
LR LBER DR IWYIK
XHIRAL 60 24(40.0) 17(28.3) 10(16.7) 9(15.0)
WAl 60 21(35.0) 18(30.0) 11(18.3) 10(16.7)

NIV ERE, BRI A . I Ah, A 52 W IR
SR R PRGR) | AE T SR A A 25 iRy . R
T BRI O AR BE IR T IHAE | A S
HE RE DAL AT | KR RO 21 S0 ) e T
K ZR . WEIRAILA A 2 A AR 7= /9 V60 BUK-F-
BTN AL, 38 B P /i 4 i)
(spontaneous/timed, S/T ), WK H1 255 Ry W ASA <A
1F & (inspiratory positive airway pressure, IPAP) 12 ~
16 emH,0 (1 emH,0~0.098 kPa ), I 4H 4 34 1IF &
(expiratory positive airway pressure, EPAP)4 ~ 8 cmH,0),
WAL 40 ~ 80 L/min, P 351 % (respiratory rate,
RR) 12 ~ 20 X /min,

131 XFHRE . 45 TR AP B2 . iR i
L RN T 1| DA ST I SN R SN TR VI 7S
JREHPRTHRES . JCBIRPIR AL A% Fi HR BV AL
i, AR B8 1o BT Fa AR I 45 A B it 9
REWF AL SR HE ST F Dk [ AR B B AR L 2R 24
WERT IR BOBsL & N 25 W), s I B s 3 B By L 22
IRy BRI T8 73 M5

1.3.2 IR - 45 T IR AL IR S HER 17
2 Jlo TS R BRARAE LR T JC BRI AIL, AR B
ST ML AR AR FIRE I AR PR R AR RF IR HL S H 1
EUE R E B s B E Rt &
RE o T8 5 B IR R AL, S E i S PR
G W VP, JEE PO PR AL, R I AG A S B
R AT , i A DR T T 5 | B 45 8 AP P A AL 3
i FEAMEE . ARl ISR I WAL A X A Rk AT
Waro IO IR AR P G RA T S L
SRR BT, b LI P VR TR S P4 B K, O 5 4
R PEWORIA B, B 1k S R A o kSRR S

S RVHEAT IR IRY Y, AR S 20 1 h 34T
BN, 15 Bh B 5 R 30° ~ 40° 2 BM7 , B 11
ThiEsn RO AR & W 2R sh R Lk
FIOUBAR S HEIR « L TAL, WA 15 ~

30 r/min, 10 ~ 20 min, 7E—5¢ 85 PR £ B O
Fely 5 — M, B H 3K, TUERHT 1 ~ 2 h B R)5 2 h
AT

1.4 Wb M k. © T W75 R H P2
ABL 800 IfiL T 7 A A 3 47 B 30 ik 1t <0 B, A
Pa0,. SpO, 130 Jjk il — 4 4.1 53 [ (arterial partial
pressure of carbon dioxide, PaCO,) f7K ; @ XH®
A MX500 0B UEFXIE 5 RR D L g
KT AS 5 ) PR s I KL 2 mLL, & T4
T VU ZFR (ethylene diamine tetraacetic acid, EDTA )
PUBER , RAML 1 h J5 280 10 min BUALTE , SR B
422 W B 56 (enzyme-linked immunosorbent assay,
ELISA) 1L Ak 2 K 0636 I E N A S ik 4 JOk iy 4%
(N-terminal pro-brain natriuretic peptide, NT-proBNP ).,
WUESEEH T (cardiac troponin T, ¢TnT) 7K, 157 &
Hi IR AE MR BR A W A @ iR a2
R AW (BRI 3.5 ~ 7.5 MHz) Kl 20
TG D HfER AR LVEF | 28 Y4 R 12 (left
ventricular end-systolic diameter, LVESD) il & & &F
K HARK AN 42 (left ventricular end-diastolic diameter,
LVEDD),

L5 SEitEJr ik ] SPSS 19.0 Ze it ik Ak H
Blli. FFE RS AR TR POR DI + bR
(x+s) FoR, R ¢ K 5 THEGORIAGE] (H 43 1) 36
LR xR, P<0.05 HERAGITEE .

2 & R

2.1 P41 Pa0,. PaCO,.Sp0, . RRAKTF- LA (2 2):
P 2 BURT PaO,, PaCO,. Sp0,. RR L #5225+ 1
TG E X (¥ P>0.05), TG Fi4l Pao, Fil
SpO, PR TUHT W T i5, T PaCO, Al RR #7451
FIHT AR (38 P<0.05), 5%F BRA L8, T B 3
520 Pa0, 1 SpO, X8 5 F+ 5, i PaCO, Fl RR 2
WY A BEA (1 P<<0.05).

2.2 PR IR A O RO B EE B (3R 3)
PIEH T BT L3 LS | oG Dk S H 85 22 S 44 T
Geit2 3 L (H P>0.05). T HU 0% 1A
O DK 34351 T i W B A1 (38 P<0.05) 5 5%
WEZH P A, 90U 200 20 i R0 v i ok He 47 B I
This, ML BRI (3 P<0.05),
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x2 ARTFRAXEAET CIWERAFHE BRI HEEL

ICU &0 hRigEE Pa0,. PaCO,. SpO,.

RR 7K FEHIEEE: (x +5)

o Tk Pa0, (mmHg) PaCO, (mmHg)

- () AT TG T B THiE
IR4] 60  48.58+8.12 59.63+6.86  72.02+5.88 52.13+4.61°
KP4 60 19.03+7.53 6824+581% 70.99+6.04 42.12+4.08%

ik Sp0, RR (3K /min)

4151

(ff)  TTm; THE Rl THifE
YHRZH 60 0.76+£0.05 0.87£0.05" 30.11+3.05 21.54+251*"
R4l 60 0.75+0.05 095+0.03°" 29.89+325 18.85+1.75%

T 5T BURT H R, *P<0.05; 5 % IR 41 H B, PP<0.05;
1 mmHg=0.133 kPa

2.3 WAL IIRESE bR Y LA (3 4) - W4T T AT
NT-proBNP. ¢TnT, LVEF, LVESD , LVEDD 4525 5%
BIG i 2F 5 X () P>0.05), 15 M4 LVEF
0 5% T F AT, NT-proBNP., ¢TnT, LVESD #il
LVEDD ¥ 8] @A T+ BT (34 P<0.05). THi/E
4 LVEF B & 5 X B84, NT-proBNP, ¢TnT.,
LVESD . LVEDD Y] @ AIC T-%F BA4H , 22 = 3G Se it
2EE () P<0.05),

24 A TS R bR 09 L3R (3R 5) ¢ 3 56 21 P A
I SRR TCU A3 B B Ta] il 3508 Je% % 28 i 1t [1] 3
AN BB WY S A, i R e e A SR A R
W RIS, 22 SR et 2E i L (3 P<0.05), ik
Y520 28 d JRIER G X R L 22 S G245 L
(P>0.05),

x5 AETFRAXBATL IR IRNHER

ICU R0 TR B E TSR L
LRSS
RIER G
(%)) (d,x%s)

28 d AL
(% (f))

B HUBGES  1CU fEREE

4
L] (f8]) W] (h,x+s)  (d,xts)

MHHRAL 60 78.96+12.97 12.88+326 7(11.67) S5.14+1.12 21.67(13)
R 60 72.14+10.06% 10.74+2.15* 1( 1.67)* 3.58+0.79% 10.00( 6)

o EXF IR A, P<0.05

3 3 i

U0 7 5 B I DR 2% 30 R W R R e 2 I
W, BAT RIRIEIR RERE SRR AL R ICU B
FET-R T BRI 2 — 0 B s R R | A
PakIngTFAh  HUOE BB B E PRI RE )
BT 2k O B iiayT SR, HLBGE AT
AEFBOTFIALAH G 48 , J-2E— 20 5 e < fe
PRI, I g B A TCU 2kt ) 3l fR TR Y7 R Y
P TAE , B BB AR Y7 A8 AL GE A DT &
iE AN B UG L MU ShHER 0 R 4%
PR H AR TT Ok, n] s AU e R A
WA Bt VAL, IR AT B R, oo i S o A B
PG 7 MR R HERE , -2 vz N H TR 7 J 5 Al
R EAFRYESCRE R 18 PEBH ZE R W S5 G
TTAEF‘(NO

Jo AP U AL A Bl S R v Y 4 38T Tk £
PR AR I RE I R AE A R L AR
FEEER R, TCRINT WAL Bid <4 G AU R 2 HE
P LA TCU PR O g 2 v B8 A5 1) I A I A
AR CPFIR DI EE L 0% i AT RO PR e A
WP AL B il <t R b 4P B P ] s a5 | S AR
IE A BE Al W AL | 222 ok 5 PP B
T IEIRAIL | AR A e B A MR TR . AEfE
FHICRIWE AL AR AR IR T 35 Y A3 B
TR IR IG | 2 W42 JEE 52 e Rz Ok A6 15 it > L 97 o 1T
BRI 5 5 Bh B SR 300 ~ 40° 2K M, b S IS
7 BPH#EAT IO SR B 1k SO0 L R 5 AL
SIHEPR ) i AV FH BE N TRy 35 bk B D3, ik 2 fili K
i AR AV At 30 A B T o i3 <0 ) R ) e T A
SRR, PR A Y, T 2 i Ao A
23%(1071110

LVEF., LVESD H1 LVEDD J& Jiz it 0> JJiE 22 1fi. 3

x3 AETFRAXFALFFRIEEBIRIHE ICU QO NRIBREOE . MEFFOEFRBKEKFRLLE (x +5)

5] % OF (K /min) Wik (mmHg) #F5KHE (mmHg) L EIKE (mmHg)
(i) TR TG TTimT T TR T SR A
R4l 60 119.85+1242 10L11+10.26%  125.02+345 10413+395%  78.69+5.12  62.85+4.12°  1545+253  8.14+142°
R4l 60 1211541152 89.53+ 8.14°" 124944384  11605+4.11% 78424495  68.19+4.13°" 15494249  9.42+129%
T 5T HIRTEE, *P<0.05 ; SXHRLL S, PP<0.05 ; 1 mmHg~0.133 kPa

x4 AEFRAXFALFFRVEEBIRIHE ICU 20N RIBBE OIIREEIRMLLE (x +5)

a3 % NT-proBNP (ng/L) TnT (ng/L) LVEF LVESD (mm) LVEDD (mm )
) T TR g TR adil] THUR Al TR A THUR

XTHRAL 60 4597.25+1024.33 214536£751.03%  102.254£8.05 81.45£6.89"  0.35£0.04 0.43+£0.04" 42.36+4.18 38.89+3.55" 52.36+£5.99 49.74+3.75°
R 60 461401+ 98753 1687.25+589.67%" 101.89+6.75 70.58+5.15™ 035004 049+0.05% 4243+394 34.51+3.11™ 5224+6.09 46.11+322%

VE TR, "P<0.05 5 SXIRALELE:, PP<0.05
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