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6. 12, 24 h ki <A (pH 1 . ZhIk L4 5 1% (Pa0,)., Bk il — 5 ALB% 23 JE (PaCO,)., B2 ER (HCO, ) ),
K& PB4 (GCS). 03 - R 8 - B - EA - PFI 3R (HACOR) $F43, 2l < it (VT), B &
FFAE & 7 d NIPPV RWCR 225, &R JRITHT, 4 pH {E. PaO,, PaCO,, HCO, , VT MI&EA{H . GCS #F-43
HHACOR P43 Fe i 22 S ¥ G257 X (¥ P>0.05), NIPPV G975, il pH { . Pa0,. GCS PF43 ¥ 5 T}
FHEH, PaCO, K& HCO;™, HACOR P43 ¥ R REAGE SR, S5XT R4 i, 1875 6 h g, WF5E 4l PaCO, & HCO;
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It 33.85+2.77, 12 h HCO; (mmol/L) : 29.46 £2.45 [t 31.07£2.53, 24 h HCO; (mmol/L) : 28.18 £2.24 [t
30.77+2.75, ¥ P<0.05). VEBITIG 6 h F24 h, F98 40 VT & % BE 41 80 W 7+ 75 (6 h(mL) : 594.3+89.7 [t
552.8+148.3,24 h(mL) : 581.2+97.5 [t 541.7+194.2, 3 P<0.05 ), 52 & WIS . AHLRHL & AR Zeisnt 1l
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[Abstract] Objective To compare the efficacy differences between average volume assured pressure
support (AVAPS) and spontaneous/time (S/T) modes in non-invasive positive pressure ventilation (NIPPV) for chronic
obstructive pulmonary disease (COPD) patients with pulmonary encephalopathy. Methods A total of 67 patients
diagnosed with COPD complicated by pulmonary encephalopathy, admitted to the department of respiratory and
critical care medicine, Henan Provincial People's Hospital between February 2025 and February 2026, was selected
for this study. After excluding 15 patients who received less than 6 hours of daily NIPPV therapy, 52 patients remained
for ultimately enrolled. The patients were divided into a control group (27 cases) and a study group (25 cases) using
a random number table. Both groups received identical baseline treatment; the control group was assigned the S/T
mode, while the study group was assigned the AVAPS mode. Comparative analyses were conducted on parameters
including arterial blood gas measurements [pH value, arterial oxygen partial pressure (Pa0,), arterial carbon dioxide
partial pressure (PaCQ,), bicarbonate (HCO;")], Glasgow coma scale (GCS) scores, heart rate, acidosis, consciousness,
oxygenation and respiratory rate (HACOR) scores, measured tidal volume (VT), patient comfort levels, and the 7-day

NIPPV failure rate. These assessments were performed before treatment and at intervals of 2, 6, 12, and 24 hours
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post-treatment. Results Before treatment, no statistically significant differences were observed between the two
groups in terms of pH value, Pa0O,, PaCO,, HCO;", VT measurements, GCS score, or HACOR score (all P > 0.05).
Following the treatment of NIPPV, both groups exhibited an upward trend in pH value, Pa0O,, and GCS score, whereas
PaCO,, HCO;", and HACOR scores demonstrated a downward trend. Compare with the control group, the study
group showed significantly reduced levels of PaCO, and HCO; starting at 6 hours posi-treatment [6-hour PaCO,
(mmHg, 1 mmHg=0.133 kPa): 63.18 =8.15 vs. 66.42+8.72; 12-hour PaCO, (mmHg): 56.89 +7.52 vs. 62.52+8.21;
24-hour PaCO, (mmHg): 53.23+6.94 vs. 60.51 £7.43; 6-hour HCO;  (mmol/L): 32.27+2.65 vs. 33.85+2.77;
12-hour HCO5™ (mmol/L): 29.46 +2.45 vs. 31.07 +2.53; 24-hour HCO;™ (mmol/L): 28.18 £2.24 vs. 30.77 +2.75; all P <
0.05]. At both 6 hours and 24 hours post-treatment, the study group exhibited significant increases in VT values [6 hours
(mL): 594.3 £89.7 vs. 552.8 148.3, 24 hours (mL): 581.24+97.5 vs. 541.7 £ 194.2; both P < 0.05]. The study group
exhibited a significant reduction in the incidence of gastrointestinal distension and patient-machine conflict (incidence of
gastrointestinal distension: 20.00% vs. 37.04%, incidence of patient-ventilator dyssynchrony: 20.00% vs. 40.74%; both
P < 0.05). No statistically significant differences were observed between the two groups regarding treatment failure rate,
Conclusions For patients with COPD complicated by
pulmonary encephalopathy, the AVAPS mode demonstrates superior advantages over the S/T mode in NIPPV therapy.

increased airway secretions, or overall intubation failure rate.

It effectively improves ventilation efficiency, significantly reduces CO, retention and the incidence of adverse events,

without increasing short-term treatment failure risk. Therefore, the AVAPS mode holds significant clinical value and
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warrants widespread adoption.
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partial pressure of oxygen, PaO,). ik g = H2 (HCO; )

I I BMI IRV 5 ] IS 1] R 24 BRI PR 55 58 B GCS B3

T W) B Al (B xks) (ke xEs) D - R - BN - AL - IR 2 (heart rate,
papilskail 27 15 12 56.2+13.8 22.6+3.1 dosi . i d et
ET%‘{ZE 25 13 12 5474145 231429 aclaosis, COI’ISC‘IOUSI’IGSS N Oxygena 1m0on ar} I'eSI?lI'a ,OI'y
et X =0.010 1=0.520 1=0.580 rate, HACOR) PF-70 f B 330 S 6716 5 PEAL |, 18 Z E
aln 0.895 Dy 00 WEHLSEIN VT 5 SESERES 7 d, 10 NIPPV SRl

LIk APACHE TI $F43 MV NN

é = M

SR Gh.7ts) (#1(%)) LS w0
X R 27 153438 12(44.44) 1.5.1 & ObbpiE . © OHERE ; @ M sh AR
s S R " -2 11 400) 5 @ LAY s @ BH R ARLT
VI EL 1=0.3 x =0 . s -
PL{EE 0.715 0.875 & FEH A

PLBC & F BT 8, SR IR M AL BIFFY 2 IR
W Z %0 H bR A (tidal volume, VT) 2 8 ~
10 mIL/kg (FRIUAA ST &), WeSAHGE R J7 (inspiratory
positive airway pressure, IPAP) % 7£ 12 ~ 25 ¢cmH,0
(1 emH,0=0.098 kPa), 'S A1 38 JE /7 (expiratory
positive airway pressure, EPAP) % 7E 4 ~ 8 emH,0,
I W 451 5 45 S 12 K /min, WY B T] 5 R 0.8 ~
1.2 s, W ARV B AR BT i 48R A (pulse oxygen
saturation, Sp0,)0.88 ~0.92, XJ MR ZH % & N F %
B WA TPAP %8 12 emH,0, J5 4245 2 min 8 i1
2 emH,0 % B3 VT 8 ~ 10 mL/kg (T 4 i ),
AR Al 2 25 emH,0, EPAP i%° 4 ~ 8 emH,0, FEI
AR N 12 WK /min, WS 3R 0.8 ~ 1.2, T
AU DL 4EFR Sp0, 0.88 ~0.92 Jy H bR, W4
FRPEIER | I HE bR B B PUIRSBGE TS O, 7] 3h 25
PAEEFIR 2 BREEEFIZGIRSh , S LA T
NIPPV Jf¥7

1.4 WEEBR KTTHE « 23 FIRIT T BT S 2 by
6 h. 12 h, 24 h RAEE B K AT Sk L <o
0 3 ik 1fi. pH {E . PaCO, . 20 Bk IfiL %8 53 & (arterial

1.5.2  NIPPV 2K A5 i : D PaCO, #5 JE 26 Tt 15 >
20% 8%, 10 mmHg ; @ GCS ¥4 <8 43 ; @ il /il
Yyt 2 HMELATE %

1.6  Goit=4J k. ffi H SPSS 13.0 4t i 4k 4 4 #r
i FAAIERAR TR PR + pRifi
(R+s) FR, R ¢ K50 5 THECTORIME] CE 43 H) %
LR v IR, P<0.05 HERAS T E X
2 &% R

2.1 PR NIPPV J5 A ] &5 pH {E . PaO, .
PaCO, M HCO; /K- L# (3£ 2) « iRYT AT, P4 pH
{f . Pa0,. PaCO, & HCO, /K He 4 22 ¥ L4 it
7 X (¥ P>0.05), NIPPV AT e, i6Ir 2h M
4 pH AE K PaO, ¥R AR A i T, H2E 5
TG 2#E L (P>0.05) ; 177 6 h JE W4 pH i &
Pa0, B A LG HT R 2+ (3 P<0.05), (B4
(] 22 5 ¥ g it22 5 X (3 P>0.05) ; 4 PaCO,
J HCO, ¥IBOGI T2 T a3 (HIGYT 2 h H5iR
JPRT e 2 R g i 2= L (P>0.05), HIGYTF 6 h
4] PaCO, K HCO,” BIEEA 697 1T W e R R&
(¥ P<0.05), HBFFE4H PaCO, K HCO,™ 7K BAK
TR (¥ P<0.05),

% 2 ®%H COPD & FHAfilEfN% £E NIPPV Bif5 A E R E & pH {&. Pa0,. PaCO,. HCO; Lb#: (x =)

i 33 pH fi Pa0), (mmHg)
(f)  iR¥TEn H72h  JRJF6h  IRYF 12h IRYT 24h IRYTH 1R¥7 2h Y7 6h RIT12h AT 24N

X REL 27 7254031 7324018 736+024% 739+026% 747+034" 55724856 60.94+8.11 6543+9.28" 69.56+10.08" 66.82+9.57°
sed 25 7254029 735+033 7.37+037% 7404019 7.45+£027" 5537+824 62.63+7.82 66.12+£8.97" 68.82+ 9.74% 65.13+9.56"
tfE 0.850 0.880 0.920 1.050 1.180 0.290 0.310 0.270 0.220 0.250
P 0.398 0.375 0.361 0.298 0.242 0.772 0.756 0.789 0.827 0.803

a1 5%k PaCO, (mmHg) HCO; (mmol/L.)

) G rid ) 1AY7 2h HIT6h AT 12h JAYT 24h IRYTH iA¥7 2h HIT6h AT 120 IRJT 24h
X AR 27 79.87+£10.81 71.83+9.94 66.42+872% 6252+821" 60.51+£7.43" 37354328 36.84+291 3385+2.77% 31.07+2.53" 30.77+£2.75"
Whoe4l 25 78.54+1026 7126+9.41 63.18+8.15% 56.89+7.52% 5323+6.94" 36.92+324 36.25+328 3227+2.65" 29.46+245% 28.18+2.24%
tE 0.620 0.650 -2.130 -2.090 -2.060 0.550 0.580 -2.080 -2.240 -2.110
PH 0.539 0.518 0.038 0.041 0.044 0.584 0.563 0.042 0.037 0.040

1 SARLNAITRTLES, *P<0.05 5 1 mmHg~0.133 kPa
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22 MABERITHTEASER RS VT (5 3):
PILHIGIT AT IAIT A 2 h AT 12 h A9 VT I e s
R TG T L () P>0.05), JAJT)E 6 h #l
24 h, WF5E4 VT (5B & X IR (¥ P<0.05),

%3 W42 COPD &3 iftEfwi% &EE NIPPV RifG

AEEE A VT EbE (x £ 5)
sk VT (mL)

#H
)i R 2h TR Gh TR b R 2

YR 27 528.0+125.5531.44132.1 552.8+148.3 568.5+173.6 541.7+1942
W4l 25 522041053 519.6+ 982 5943+ 89.7%595.8+ 96.4 5812+ 97.5%
Ll 0.190 0360 -2.120 -1.300 -2.040
Pl 0.851 0.724 0.038 0.202 0.046

- 5ARGIRITHTHAL, *P<0.05

23 PIRBFEIRITIR R LR (R 4) « HXTIRA
HeB, BIFIT A B W Bk AL B & AR SR B
ik (3% P<0.05). WAL o) <M e A R Lt B 22 53
GiitE X (P>0.05),

* 4 T4 COPD &3tk EE

NIPPV iBfrfafFEE L%

) Bi%k E171 S NGRS i e < i

B (f5) (% (1)) (% (f)) (% (f))
XHHR4L 27 37.04(10) 40.74(11) 37.04(10)
W 25 20.00( 5) 20.00( 5) 56.00(14)
x i 4.430 4.380 1.190
PAE 0.035 0.043 0.274

24 Wi4l A NIPPV B J5 A R B [E] 85 GCS,
HACOR P17 FU#E (36 5) - i i P4 i GCS 3F
411 HACOR V43 tb i 22 R e gi it L (¥ P>
0.05). NIPPV J&¥7 ), PRZH R GCS P-4 it [ 4E
Kz Wi T+, HACOR PP B ik Ik, FIRYT 6 hile,
GCS VA HIATT R WI B 7H 5, HACOR PP 3%
BT T B R AR (24 P<<0.05), {FL 5 20 7] 4% 1 7] 5,
Heig 2z F TG L (3 P>0.05),

2.5 WZHLEREAITIE 7 d RWCR L (R 6) : MiZH
TRIT IR S5 WG 225 K B R (i) %
e R G773 (3 P>0.05).

R 6 MABE NIPPV &G 7d KMELLR

g5 B TR RIESWY AR () 3
() (%)) WMEHE(%(HF)) (% (f51))
X 27 33.3(9) 25.9(7) 59.3(16)
5 25 28.0(7) 24.0(6) 52.0(13)
Y 1H 0.020 0.001 0.280
P1H 0.885 0.976 0.596
3 3 i

COPD B3 NI NIPPV /97 1l RACR 6 D)
{H AECOPD #% & HBLIE WP 2 | CO, i
FEEL A ] A AR R, I R e . BETE
Il RAET X COPD & I Il 14 i s 114 562, 22447 R HL
WGE SAE B EIETT TB (Bl Tior O RAE
AR AR R ELI I A AE i AN B, B R
WARYE IR, e e B SR T 3. BEE
HOE TG B PF IR AL A I PR B, EiRi2 )7 Rk 21 2
Fuf . RS PHETE S, NIPPV Al /2 e &
FEEH BRI R, NIPPV Al 4Rt
BRI SRS /IVUE S, SR L% 55 , 41%0H
N U5 I 432K 1E E (intrinsic positive end-expiratory
pressure, PEEPi ), 235 CO, W& B , [RIBTALEE A B AE
AR B A A 0 ST AL Ay I PR P i U
A HRBEBOK A [ 72 s 77 324, (0 SR B E
B2, by % B F B VPSS 7 | U | GERE T
A I S RN T . AVAPS BEAT
BB AAR VT KR SR, 0PIl AR 4l 2 i
WA SERR VT, 75 77 335 B N 3 850 s U
TR ALSEPRE I VT Hr H AR, DT P i <
IR0 R T P IR S AR | Sl B R A AR
H B, HET AVAPS 7018 P00 550 | p
LA AL RERE R S P E R TiRZ
I PG R FHAIE B -, T AE COPD 5 I Hifi i . e
AR FHAFSEATIRE O 88 =, AR5 AT SR iz 400l PR T
RIS H K

A5 R, PRALEHE 2 NIPPV JRY7)5 , pH (H
1 PaO, YR Y7 i ] 28 KM T, 2 AVAPS 1l

R 5 W COPD &3t mE £E NIPPV Bifl5 A E a5 GCS. HACOR 4 EEE (x +5)

ke GCS 143 (43)

HACOR 43 (%)

41
M) el BrE2h MR 6h R 12h

WITE 240 IR

WTE2h TR 6h BITE 12h AYTE 24h

XTRZ4L 27 8324149 896+1.33 1047+2.15% 11.87+1.14% 1226+1.34" 7.83+1.85 7.05+1.78 6.64+1.26" 5.15+1.68" 4.68+2.04°
PR 25 8514235 924+192 10.65+£2.24" 12.14£1.96" 12.87+0.92" 7.86+1.76 6.96+2.02 6.72+1.38" 496+1.79" 423+187°

tH 0.610 0.560 0.690 0.740
PAH 0.543 0.516 0.491 0.460

0.780 0.430 0.470 0.520 0.560 0.600
0.437 0.667 0.640 0.604 0.575 0.550

s HARMIRITRTLE, *P<0.05
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SEAISEORIE R T AR, BRI R T A gy, S
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