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[Abstract] Objective To investigate the clinical effect of setting proportional pressure support (PPS)
parameters by target tidal volume (VT) method. Methods The study was conducted retrospectively on acute
exacerbation of chronic obstructive pulmonary disease (AECOPD) patients admitted to Tianjin Third Central Hospital
from January 2016 to December 2020. According to the PPS parameter setting method, the patients were divided into
the airway blocking group and target VT group. The baseline characteristics, initial setting values of flow assist (FA) and
volume assist (VA), respiratory system parameters, and clinical outcomes were collected and compared between the two
groups. Results Fifty-nine patients were enrolled, 29 patients in the airway blocking group, and 30 in the target VT
group. There was no statistically significant difference in baseline characteristics, compliance, resistance, and initial
settings of FA and VA between the two groups. Compared with the target VT group, the respiratory rate (RR), mean
arterial pressure (MAP), VT, and arterial partial pressure of oxygen (Pa0,) recorded 1 hour after the initial setting of the
PPS parameters in the airway block method group were significantly reduced [RR (times/minute): 21.0 (18.5, 22.5) vs.
23.0 (21.0, 25.0), MAP (mmHg, 1 mmHg = 0.133 kPa): 84.0 (79.0, 90.5) vs. 90.0 (87.0, 96.2), VT (mL): 305.24 +41.07
vs. 330.87 £46.84, PaO, (mmHg): 68.0 (66.0, 73.5) vs. 74.0 (69.8, 82.5), all P < 0.05], while arterial partial pressure of
carbon dioxide (PaCO,) and oral closure pressure (P0.1) were both increased significantly [PaCO, (mmHg): 41.0 (39.0,
46.0) vs. 37.5 (35.0, 42.2), PO.1 (¢cmH,0, 1 emH,0 = 0.098 kPa): 1.424+0.78 vs. 0.90 +0.67, both P < 0.05]. Compared
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with airway blocking group, the duration of weaning, ICU stay, and hospital stay in the target VT group were significantly
shorter [duration of weaning (hours): 42.0 (24.0, 70.5) vs. 64.0 (30.5, 97.5), ICU stay: 10.00+3.38 to 13.28 £5.41,
hospital stay (days): 12.07 =3.40 vs. 15.41 £5.60, all P < 0.05]. There was no statistically significant difference in
the invasive mechanical ventilation time, weaning failure rate, ICU mortality and in-hospital mortality between the
two groups. Conclusion This study suggested that the target TV method has the advantages of practicality, safety,

convenience, and rapid to set PPS parameters than the airway block method, which shortens the duration of weaning and
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ICU stay, and has a good clinical prospect.
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P BH FEME T 2 N (acute exacerbation
of chronic obstructive pulmonary disease, AECOPD )
ABEAGE R PER ) (resistance, Rrs) Ffi 314 B )
(elastance resistance, Ers) 3380 2 FF =, R AL A7 faf
PR, B8 IR LA RE ¢ 4 v IR I 2R 52 T s A BEL
F3 W U W AR AECOPD 4 SR
Bl T B 22  BEALAC O e e 2 1 91 B3 <
(proportional assist ventilation, PAV ) J&—F 158 Wil £
WP R G S AU R, AT AR 3 22 P
W 5% 3 09 R IN S A9 3 e RV S 20, 5 A
LGSl 5 H PAV L Al {2 g o ix 55 i I AL 22 [1) BE 4f
Ho P g AL

EE It WJ Ej] B'Z T# (pmportional pressure support,
PPS) () TAR B 5 PAV BLUHIRL, {2 PAV KL
WD (flow assist, FA) FIZ &40 (volume assist,
VA) 5 ZBEE AR TR B S5 H i, i PPS A ml AR 4
Rrs. Ers 43515 & FA Fl VA 19 3CRF LU AR
AATIIOT ST A R, S 120l I ol <+ R
H P (continuous positive airway pressure+assisted
spontaneous breath, CPAP+ASB) # =0 [t #%¢, CPAP+
PPS KL AT LAREARIT- W LG 77, (2 HERF IR S REIK AL 5
()i 1) 9 > AHLATHL R & AR A F T AECOPD J 3
LIRS , FLRE B .40 4 LR i), O iE— 20
A5 fAE BRI A ] PPS IR AR 4 T v B
S BEL T 4 L R Sl B A5, el I ML R 6 BT
FRIBEL 3 /21 , Al 28 5 8 R LASOP 7 el T s
NIRRT, TR S Al 0 U - A AHAE S
TEXZR IEBT AR 55

fdi i PPS AU AN TR EEE WU | SCRpdii
FIATE H S5 28, TR AN 200 [ 3R A Ry
PRI A Y 3 BE M DR BERE FA L2 VAR5
H T PPS ZHCRIAR B & A 3 F, 730 <GE R
Wik | IR LG A ST AT I8 B, 48 T E B

T BEAETAS A FISE Ers A Res, Il FHARAH
S (R REL A S URA TR, T ) B LA 700 1) 45 R -5 o
HLIEIRA G s iR VA AF S E e i 2 B R 42
Al R AR s AR s B AR L
SRR, Sy HH BRI B SR, R MLARGE AR ], HL2
FAmB R, Rl PPS T AT IS TG R, S48
— Bl /N AR | 5 RVERY PPS S50k
B REAEF T REBAL AR H bR A ki
B PPS SHURS 5 THAE, ANTGEEXT 5 1T
FUULRA, 7T R B T ol B IR S . AR
1 WA H AR R B PPS SR I R, LA
W12 AECOPD S35 iYL S

1 &Rl5H%

L1 55 1) 1% % % - SR [l M AF 5T O v, U4
2016 4E 1 A % 2020 4F 12 A REHTEH = 0 BE b
FRE A RHIGA T AECOPD B3 MRS A4 .
111 AbRHE: © FR=18%; @ EWifF &
AECOPD fARE" "5 @ 28 1S44I AT WL
AR =36 h; @ FMEBHL(FEED3RAE
I 17 32 56 (spontaneous breathing trial, SBT) 3% ) B
K SBT DL TR 22 3 d LA )5 B SR
PPS G T

1.1.2  HEBRbAE . © EVIHE 5 @ WBIEREASE
B Q) PIRGHRITE

1.1.3 R KRS EF R, T4
P& B e B 25 51 S e (A HIE5 - TRB2018-031-04),
T IR I SR I AR A A R N (50 KR B S

A& o

1.2 WS4 B A EE B b7 (intensive
care unit, ICU) J5 ] 46 ML E <8 LR FHBUK F-
KB 1EJE (bi-level positive airway pressure, BiPAP) +
ASB AR, FEI AL R 75 ] Drager Evita 4 Fl Evita XL,
9] £ A AU A [R] I AR SRR o 25 7 L
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097, HEEIKE A WA A, WA O PPS BCEUHT BIPAP+ASB T YRR RIE
J& (fraction of inspiration oxygen, Fi0,) T J& 2 0.40 FH ) SIS 5 VA BBCE - F FA BCE N 0, VA W)
FUATR, H S FR T I8 2 10 IR /min, SE U & RIE IR E] BIPAP BT I sk BN 1, SR )5 1%
(peak airway pressure, Ppeak ) <25 ecmH,0 (1 emH,0= W L H, R B Ppeak SRR MY AR 4L, EL 2
0.098 kPa) iof , FFIE AL ATRAE y PPS. ARAE PPS L IR E] HAR, Ppeak<25 emH,0, & S UL Y VA
XSO E TR E I TE WA A HARE {58 100% 3CRF 3 FA BEHE . VA BEE Y 0,4 FA 9

SR IR{H B B IR R BiPAP AR I sk i UERL T, 48
1.3 PPS ZHUE T Je 32 T H SR R Ppeak S8 AR K, BT

130 “UHEBHWE e LA G, TARE ZXF HARE R, Ppeak<25 emH,0 & X ILHT )
Tl ST SRR AR B BRI E B FH R FAE XA BT 1Y 100% SCRF 5 SRS 4% IR FA
TE R RGOS PE , F SR [ 45 0 SRIE LAGE R VA 70% ~ 80% S5 J FE#EAT 91 1h 15 B, LA o it
SRR A g MPRE R AT 1 80% 9 VA I FA WA e 2R o HARXS FA R VA EREA T 0 (1] 1),
B, R I AOR B BB NI SORIE PEEPIZE N BiPAP+ASBA N XY PEEP K-
JE (intrinsic positive end-expiratory pressure, PEEPi ), W F 3B Ppeak 0 £k A ORISR KL
HE 4 5 1) PEEPL, K BF K 1E JE (positive end-  SAMHTIE L, 8 IR RE IR AL SR ) B - v LA
expiratory pressure, PEEP) % & N PEEPi HJ 50% ~ M2, W4 2 ~ 3 h F&AIK 1 RS, &8 R FA
80% , HLLIAR B P G A R VA, JS ik b B R S ik o A AR T D) e
132 HARM AR BARm AR E Ohid Bk sl 1 E0E (D 76 Fi0,<0.40 W, 3 ik
SE B A 3 ok PPS A X RIF BIPAP+ASB R R M4 47 1 (arterial partial pressure of oxygen, Pa0,) >
A, B R AR O H AR R, IRPE 60 mmHg (1 mmHg=0.133 kPa), H PEEP<
BiPAP-+ASB #E R R A B A FUBUS PEiR & VA R 7 emHL0; B & 45%1 (Pa0,/Fi0,) >200 mmHg; @ L&
FA,7E Ppeak <25 emH,0 BFAE] DRI CRAIBEE  SUER )7 W% T SBT, #5510
Tk PEIRALZ B ICE : BRI R R (PRI (respiratory rate, RR) >35 {K /min, ik

50 - 50 100
I S AN
= g =
2 0 2 0 3 o N\ N\
: VAV N
B o5t o5t ¥ sk
—50 L L L J —~50 L L L J ~100 L L L J
4 8 12 16 0 4 8 12 16 0 4 8 12 16
i (s) ® IR (s) ® A (s)
50 - 50 - 100
- - f\ /\ /\ = wf
‘NN n
N N ~N
2 0 2 0 = 0
B oo B oo = S0t
750 1 1 1 J 750 1 1 1 J 7100 1 1 1 J
0 4 8 12 16 0 4 8 12 16 0 4 8 12 16
i (s) (1D) I (s) ® I (s) ®

1 HAR SRR (FA) AR (VA) TR EE 8 VA BRE R 0, FA F1IRTEE R ik B ROKF-H 1R (BiPAP) i
TAC SRR P SR T A SR R S W (Ppeak ) MOS0 AE Ak , T 2838 B EE 40 R 1 HG B R 77 54 (PPS) B il 52 14 <
H, Ppeak <25 emH,0 (1 emH,0=0.098 kPa), %€ X I FA R 100% % HF(A). 4 FA & EH N 0, VA WIER T E Nk 5] BiPAP Bzl F
O ST NG A PO R o7 M, SR 3% 0 10 URER U Ppeak M REAYZAR AL, BT AR Sk 81 o PPS AR i 2 AT S 5, Ppeak <
25 emH,0, 58 LI VA {50 100% 3245 (B), $%I8 FA. VA 70% ~ 80% 343 1 BESEATWI MR E B, (v 3 - ] i 248 52 B s B4, 7
BH LR SR B BRI AR (C), AR LRSS T HARE S5 Fed L FA . VA (E, 2K C IR (D), & RE LIRS
KT BFREE, N R FA ;89BN T BRI, R E38 VA (B). #5592 bni <o Kk T BARIE A, NS R VA &8
PR R/ NF B AR R S - FA(F)
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1 %80 4 A1 B (pulse oxygen saturation, Sp0,) <0.90,
iL» & (heart rate, HR) >140 ¥X /min, HR Jii R 55 i
1 20% LA I, it 46 Hs > 160 mmHg 5 < 90 mmHg, 18
By KBS YU I )0 8 SR LU i 20% 5 45
SCRF I E 3k 85% , (B EATHAFAEE WG 30, ) 46
N BiPAP+ASB 3K, L 2 B IR AR E P
TSR I TR S LR IE S FEAT SBT.
B A R HL SR <PPS 19 30%, PEEP<
6 ecmH,0 JF fE it 52 30 min LA |, W] % (& SBT )&
W

14 HdioRAE : O Wb B S BORE, AR M) |
AR AR ARFR A, S0l PPS A UHIT Y St b B
E1g PR PES) 1T (acute physiology and chronic
health evaluation Il , APACHE I ), ¥ 5% #% B &% ity 1F
/1 (sequential organ failure assessment, SOFA), J#f] X,
i 1 8 ik & (mean arterial pressure, MAP), RR .
HR . gh Ik il — %A fbfik 73 J& (arterial partial pressure of
carbon dioxide, PaCO,), Pa0,. pH H, Ppeak . PEEP
1 M 4 FE (oral closure pressure, P0.1), 45 B ML
A A A AR AR @ HOB P AL R FAL VA
10 4 B AE K e 4 PPS JS 1 h I RR MAP,
HR. ¥ /< & . PaCO,. Pa0,. Ppeak . PEEP. P0.1 &
225t @ LR P B E ALRR S I R] | A BIAL K
T ACRFR] JBEBL SR WA B AR BE I ] L ICU A3: B i
] ICU FIBENARAER . Hrp AL LI (] 5E SCH
M5 g PPS JT- i 22 i ) Jli L B3 IR 18] 5 B 2 A AL
E O B E AR, BRSO IS B A R <
IfA] 22 /0 48 h, B Hg 24 h 7 ZICIHLAGE <Y I [E]
ST 12k

L5 GEite#dnr A SPSS 17.0 Ge 3 % 4udis ik

T35 0r. A TR A i e T IE SR, 7
IEASI A H DR + hrifE2E (x+5) Fom R ¢ K6
5 s AEIES oA LA g (Ui B0 TM (Q,, Q) )
27N, oKk H Mann-Whitney U K5 5 TE07E R LA )
CR)FoR, R xR, P<0.05 NESAS ¥
2 # B

2.1 JEZRARAE (R 1) : APiLi A ICU 2016 4 1 H
%2020 4F 12 A 4L A 267 i) AECOPD 3%, HERR
FRR B Z2 A B FR i 33 ) 5 1 R AR B /B 234 ]
KIATREE B F 35 6, E VI EE 34,4
PRIME AL AR 3 67 5], R A PPS A=K 20 1], 43 B
<72 h 11 ], HUAGE SO A] <24 ho6 ], i
FLFFIRIT O B, VOB R 524K 24 . TGN A 59 ]
AECOPD 3%, Hp <A BH Wrik 4 29 6], H Aril <
AL 30 B, AL 2 RS E L E
PERIIG 22 T4tk s AWFTRANA R FAERS 52~ 95 %,
P19 (75.08£9.63) % 5 I BH T L 20 £8 K AR IS B
NF HERE A E Y. Pig APACHE 1T 43 . SOFA
Vot 22 R e G223 L (3 P>0.05), &
WAL R B T R AL H AR < E A
IR ARG B w5 T E B Wk AL, WAL AR ik
fiE (MAP, RR. HR). ¥ W% #1. 2 % (PO.1., PEEP ]
K& Ppeak). MR 53 HT 8 %5 (PaCO, . PaO,. pH {H)
A QLA S ] L 25 S Y RG22 8 X
(¥ P>0.05),

2.2 K[A] PPS B S EI B L 4L AECOPD &
R STE R 7. FA L VA 9106 3% 5 04 /Y LA
(F2) : LR  SGERE S FA VA H2E 5545
Jegiita i (3 P>0.05),

Fx1 7FE PPS EmEXSEHIZE T iERAEA AECOPD £EELISMERIELE:

1) %5 e (fa)) @% ﬁ;ﬁ_ﬁ APACHF: 1l SOFA_i%y\ PaCO, (mmHg, x ) Pa()z_ PO. r
(B) B Lot (%, x+s) 8B (wts) W50 (4r, xts) (Or,x+s)  dmfE P95 PPS §f (mmHg, x+s) (emH,0, x+s)
AUEPBHIIEESH 29 13 16 73.62+922 1.76+0.79 23.07+6.72 4.82+235 76.1+144 397467  73.14+744  3.90+0.85
HFRMAHEH 30 20 10 76.50+9.95 2.03+1.03 21.70+531 4.97+236 75.6+124  40.1+65 74174934 4174094
X/l 2.853 1.152 1.146 0.870 0.227 0.140 0.218 0.467 1.173
P 0.091 0.254 0.256 0.388 0.821 0.889 0.570 0.642 0.246
15 LGilko PEEP TR Ppeak A AILGES MAP RR HR pH {4

() (emH,0,x%s) (mL,x%s) (emH,0,x+s) BfE] (h,x+s) (mmHg,x+s) (¥ /min,x+s) (¥ /min, x+s)

(x+s)

SUEPHMEA 29 5.28+0.45 333.83+50.54 20.62+2.29 180.48+25.55 86.21+10.76 228+34 83.45+9.27 7.39+0.04
Hbs A4l 30 520+0.41 335.97+46.94 2043+254 180.30+25.60 86.33+ 9.25 23.0+3.1 85.47+8.66 7.39+0.04
t1H 0.676 0.169 0.297 0.028 0.048 0.202 0.864 0.157
P1E 0.502 0.867 0.767 0.978 0.962 0.840 0.391 0.876

1 2 PPS SR LU 1528, AECOPD A PERH SEME i 2o INEE , APACHE 1T 24 Sk AR Bilf 5508 PR HRR B PES) T, SOFA SN ¥ BE4
BEWIESY, PaCO, MBI " E AL, PaO, NEHIPKILAE 3R, PO.1 N LA R, PEEP NI SRIETR, Ppeak N/ TiHIEIE, MAP H3F
WEIKE , RR TR, HR 0% 5 1 mmHg=0.133 kPa, 1 emH,0=0.098 kPa
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R2 7FFE PPS H=HXNSEIZE T EWA AECOPD &

Rz . SIEPE AR FA . VA FISERIEEE: (x +5)

15 BiER I A4 SIHBE T
(f5) (mI/emH,0) (emH0 L'+ s™")
IARHBrEA 29 46.68+10.34 20.93 +7.86
Hpr<ikdl 30 43.43+11.85 23.07+2.79
t1E 0.421 0.612
Pl 0.690 0.589
my A S YA
() (emH,0-L"-s™) (emH,0/L)
SIARHWIE 29 16.10+1.26 21.88+1.66
HAr<itdl 30 16.06 +1.25 21.86+1.63
18 0.112 0.029
PA{H 0911 0.977

W PPS K LG 7 3 HE, AECOPD 1 B ZE 1 il s 2.
PEINEE, FA R idibh, VA A mdioh

2.3 K[F] PPS B S EI B T L 4L AECOPD
G T WA OCHE A S ML S U H 35 (36 3) : PPS
SHEWIR R E G 1 h SIEFLWBrL 4L RR, MAP,
WA AR PaO, I R AL T HAs W w4 (¥ P<
0.05),PaCO, . PO.1 ¥ i & F Hbrifl 4l ($ p<
0.05). PiZHH# HR . Ppeak . PEEP [V4% 2% 058
THEE X (H P>0.05),

2.4 K[F] PPS B S E B T L 4L AECOPD
HGIRES R A (R 4) : HbR R 24 B H BALER
SEIHE] | TCU A3 g I ] | B AE B s 1] 247 4 A< oL b
LA B 454 (1) P<0.05), WIZHA BIHLMGE < it
B8] BEHL AR % | TCU i B8R B B P AT %6 EL 5 22
SHTGI2EE X () P>0.05),

3 3
AECOPD & P W 5 by i o 2 Jirt R 22—, T B
e S QIHUAGE S S RRR YT 32 A BN S
WHYT 9 AECOPD H % 1CU R 82 K 6% ~25% ',
H T AECOPD s SErlifiti g s 22 , % L BM 4ER
JBA ML R EEAIL , R A 38 SOt AR
H BRI S AT AR ARSI R B TR ) SRR KO IR I 5
HELAMLBE 38 AR 2 Bl AL B . PPS & —
“PHER” R REE A, TR H R REAR SR R S
5% TR RN T 508 1R 7 R LB TR g S T
SRR B R, JEXT VA 5 FA B A
SCFRFH], PR BT Ers 1 Rrs $E7 708 71 B3 pPS
AW BE PR AEY) | AL E ML SR
Wit o PPS AR ELAG W A IR R SRR RE T
FHR A £ P % 7 B4 RN B L 51 b S R D
W RGN AR HERRLIG 30 5 [T AT AR Bk v A
TR ALOF I B[] () A 75, 98 AHLXHT. PPS 1Y
HF 15 BE AU, H PPS B G BE B A SRR
MERESE AT RS FV AL VA 8UE . i)
i H AR S R PPS S8, (RS2 et T
Al BERY R i
AECOPD 45 T AT & AR5 41
WS LA 22 R e g2 L. AECOPD & —Ff LA
ANGE 4 ] A A2 R R ARRAE A R PR i S o
W, A2 PR S AT R . AT P 4L i
APACHEI | SOFA %5 2 J5 T PF-Ak f 35 9 15 7™ o i

R 3 7AE PPS RS HIEE HEMEA AECOPD £ = MEIRIERR R FER LS H8 L8

1l B%C RR (¥K /min, MAP [ mmHg, HR WS & PaCO, (mmHg, PaO, [ mmHg, Ppeak PEEP (cmH,0, PO.1
171 = = = = -
() MCQp, Q) M(Q, Q)] (K /min,xts) (mL,xts)  M(Q,0Q,)) M(Qy, Q)] (emH,0,x+s) x+s)  (emH,0,x+s)
21.0 84.0 41.0 68.0
SERMEEAL 2 .00£7.60 30524 +41.07 21.14£2.23 28+0.4 1.424+0.7
TUHRERAAL 29 (18.5,22.5)  (79.0,90.5) BO.0027.60 30524410 (39.0,46.0)  (66.0,73.5) - 5281045 078
~ 23.0 90.0 37.5 74.0
VAR 30 86.77+£8.49 330.87+46.84 20.13+2.33  5.20+0.41 0.90+0.67
HmE AL (21.0,25.0) (87.0,96.2) F849 - (35.0,42.2) (69.8,82.5) - - 0%
Z1tfd 3.170 2.800 0.370 2.230 2.740 2.950 1.690 0.680 2.750
PH 0.002 0.005 0.717 0.030 0.006 0.003 0.096 0.502 0.008

74« PPS A LA K ) SRR, AECOPD 48 PE BH SEPE BB 2 E N, RR S PFIIIR,, MAP A-EX 8 ik, HR A0, PaCO, A3l
Pk i — S4B 5 e, PaO, S Bk IfL4R 43 e, Ppeak /il I, PEEP AP IEE, PO.1 A A EH A K 5 1| mmHg=0.133 kPa, 1 cmH,0=

0.098 kPa

x4 AFEPPS EXSHIZTEFiEMA AECOPD EEIGKRLE RAILE

g1l BIEC RPN A A OWIMGES  BHLRNCR  ICU fEBEREE  EMERERIE  ICURIER  BEPRIER

) () Ch,M(Qu, Q)] WHE (d,x+s) (% ()] (d,x*s) (d,x+s) (% () (% (f1)]
SCGHBHWREAL 29 64.0(305,97.5)  9.76+3.96 13.79(4) 13.28+541  1541+5.60 13.79(4) 13.79(4)
FAs a8 30 42.0(24.0,70.5)  9.00+3.38 13.33(4) 10.00+3.38  12.07+3.40 13.33(4) 13.33(4)
Zltlx*fd 2.003 0.819 0.003 2.777 2.762 0.003 0.003
Pt 0.045 0416 0.959 0.008 0.008 0.959 0.959
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