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[ Abstract] Objective To observe the correlation between neutrally adjusted ventilatory assist
(NAVA) mode and improvement of inflammation and oxidative stress in patients with acute exacerbation of
chronic ob structive pulmonary disease ( AECOPD) , and as well as to investigate the effects of NAVA mode
versus pressure support ventilation ( PSV) mode on improving the success rate of weaning advantages.
Methods A total of 40 patients with AECOPD-III supported by mechanical ventilation treatment admitted
from November 2012 to January 2014 into intensive care unit (ICU) were enrolled for prospective study. The
patients were randomly divided into PSV mode (n =20) and NAVA mode (n =20) according to “gender,
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age, APACHE [l score, medical history, PaCO,” of five factors and adopting “the principle of minimum
distribution of the imbalance index”. The comparisons of the successful rate of weaning, 48 h re-intubation
rate and length of ICU stay were made between two groups. The level of C-reactive protein (CRP), serum
amyloid A (SAA), human cartilage glycoprotein 39 (YKL-40) in serum were measured by enzyme-linked
immunosorbent assay (ELSIA) on the 1st day, 3rd day, 5th day and 7th day after initiation of mechanical
ventilation, and results of these laboratory tests in patients were compared with those in healthy subjects of
control group. And simultaneously, the broncho-alveolar lavage fluid ( BALF) was collected with Gibot
method by employment of optic fiber bronchoscope on the given days for detection of YKL-40, and levels of
YKL-40 were compared between NAVA mode and PSV mode. Enumeration data were analyzed with x” test,
measurement data were analyzed with ¢ test or repeated measures analysis of variance, and P < 0.05 was
considered to be significant. Results (1) There were no significant differences in leukocyte count and
neutrophils percentage between NAVA mode and PSV mode (P >0.05). The magnitudes of decrease in
concentrations of blood CRP and SAA in NAVA mode were significantly greater than those in PSV mode
(P<0.01), but there was no significant difference in blood YKL-40 between NAVA mode and PSV mode
(P>0.05). The magnitude of reduction in concentration of BALF YKL-40 in NAVA mode was significantly
greater than that in PSV mode (P <0.01). (2) There was on significant difference in rate of final weaning
between NAVA mode and PSV mode, but the rate of direct weaning was higher in NAVA mode than that in
PSV mode (P =0.046), and the 48 h re-intubation rate was lower in NAVA mode than that in PSV mode
(P=0.032). The length of ICU stay was shorter in NAVA mode than that in PSV mode (P =0.031). The
peak of EAdi (electric activated diaphragma trigger) in 8 patients failing in direct weaning before first
attempt was significantly higher than that in other patients with successful weaning patients (P =0.002).
Conclusions NAVA mode can attenuate inflammation and oxidative stress in patients with AECOPD, and
ultimately improve the rate of direct weaning and shorten the length of ICU stay. Further research is
necessary to confirm the capability of NAVA mode for improving the ultimate rate of weaning in AECOPD
patients.

[ Key words] Neurally adjusted ventilatory assist; Acute exacerbation of chronic obstructive pulmonary

disease; Pressure support ventilation; Biomarker
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Table 1 Comparison of demographics of patients (x +s)

HiH PSV 21 NAVAZL  P{H

ik 20 20

B4 11/9 18/2 0.435

EWRE (%) 70.20 £10.38  68.30 £9.41  0.548

APACHE II 17.93 £9.22 19.06 £8.26  0.487

PaCO, (mmHg) 37.80£3.35  38.50 £2.67  0.469

Pa0,/Fi0, (mmHg) 168.7 £31.3 165.8 £32.3  0.514
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BRI ELAEE  PSV 411 NAVA 21 16+ i B 11 40 i 4%
LR PER AN L Bl 22 5 R Geit 22T E L (P >0.05) .
MER S KL, NAVA ZH 240 8508 Hh Mok 200 i L 11

B PSV A BERML, EREAGITFEEXL (P <
0.05), %/ 7 K, NAVA 4 140 5 % B4 22
TG E L (P>0.05), W32,

Fz 2 OR[EIETTA] A A rh R A M L L (K s)
Table 2 Comparison of leukocyte count and neutrophils percentage at different intervals (x +s)
- il ) ) .
s PSV 4] NAVA 41 fik xR i A RO P
WBC ( x10° L")
EAISS 11.23 £0.22 11.40 £0. 17 7.10 £0.53 298.23 0.40 <0.01 <0.01
3K 10. 78 £0. 35 10. 30 £0. 36° 136. 14 0.07 <0.01 <0.01
H5K 9.34 +0.32% 8.34 +0.27% 49.26 <0.01 <0.01 <0.01
1K 8.79 £0. 09 7.18 £0. 44 33.77 <0.01 <0.01 0.75
N (%)
EAISS 77.80 £1.17 76.00 £2.28 54. 67 £3.56 155.23 0.23 <0.01 <0.01
3K 75.17 £1.94* 72.38 £0.79° 130. 47 0.61 <0.01 <0.01
SR 72.28 £0.87% 68.23 £0. 70® 110. 16 <0.01 <0.01 <0.01
ENIPN 69. 67 £2. 16" 58.67 +2. 94 41.77 <0.01 <0.01 0.03

i: WBC E40M0 5 N Aok 4 i Lo ;
5551 KIE, P <0.01;

O

5553 RH#E, P <0.01;

P, Jy PSV 415 NAVA 4 H#5; P,y PSV A SR LA, Ps o NAVA A 5f 4 i AN
5555 R, P <0.01

2.2.2 i PSV 4 M NAVA 20 & 4510 ) i &

P2 CRP, SAA i 2e s ogeit+ 3 (P>

BEM A5k PSV 5 NAVA 411 CRP. SAA #I
YKL-40 1 o 5 i B P A (e e 0 FRAL B B T (P <

0.05), fE553., 5 K, NAVA Z4 CRP, SAA Jiiiuk
JEW AR T PSV 2, PHALIM T YKL-40 B 5 ok

0.01), HMWARKEHTEIFHERE, CRP, SAA il YKL- FEFE A W) 22 RSt L (P >0.05), UL
40 (Lo vk B B WAL (P <0.01), 755 1 KR *3,
F3 ARBESFRCYIKERIE (*£s)
Table 3 Comparison of biomarkers between groups at different intervals (x +s)
R Yl F i Pl P Py E
T PSV 41 NAVA 4 el e X B4 ‘ ’ ’
CRP (mg/L)
E RIS 29.37 +1.01 29.62 0. 98 0.73 £0.33 2373.85 0. 61 <0.01 <0.01
3R 18.48 +1.02° 16.41 £ 1. 05" 754. 47 0.01 <0.01 <0.01
5 R 12.99 +1. 08 10.79 +0. 93 359.33 <0.01 <0.01 <0.01
E NN 9.14 +0. 57 8. 88 +0. 55%° 562.91 0.39 <0.01 <0.01
SAA (ng/L)
E RIS 584.55 +5.26 578.00 +7.29 107. 83 7. 60 9 703. 21 0.12 <0.01 <0.01
$3 K 491.33 +5.89° 412. 00 +3. 89* 6 853.36 <0.01 <0.01 <0.01
ESDN 409. 00 4. 29% 353.17 +5.19% 4 479. 85 <0.01 <0.01 <0.01
NN 360. 50 +6. 02> 260. 83 +4. 71 2 508. 31 <0.01 <0.01 <0.01
YKL40 (ng/L)
E RIS 847.17 +2.32 848.17 +2.32 33.33 +1.97 349 020. 80 0.39 <0.01 <0.01
3R 628.00 +3.35° 625. 67 +3. 56" 76 207. 14 0.21 <0.01 <0.01
$5K 534,50 +2. 88 534.17 £2.32% 85 893.91 0.82 <0.01 <0.01
XN 348. 17 £3. 19 345.50 £3.27% 23 843.35 0.13 <0.01 <0.01
[E: P2y PSV 205 NAVA 2 [L#; P, o PSV 4 SRR LLES; Py 9 NAVA SRR LA HNILES, 5551 RILE, P <0.01; 5

3 REE,"P<0.01; 5555 KHE,P<0.01

2.2.3 P4t R YKLA0 f e e B AR
& 51K, PR EEYER h YKL-40 Eﬁﬁ%/&
FEESISITFEE L (P>0.05); 53 X,
NAVA 24 fii 30 3 % W YKL-40 (1) T & ¥ B
[ (668.83 +4.07) ng/L. (445.00 £3.89) ng/L.

(323.17 £4.71) ng/L] BIRAKT PSV 41y E

W YKL-40 by g [ (763.33 +3.98) ng/L.

(656 17 £3.06) ng/L. (539.00 +3.58) ng/L],
HAS 5 (P<0.01), WE1,
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Fig1 The changes of YKL-40 in lavage fluid
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NAVA 241 B 4 B LA M) 2 W] i & T PSV 41
(P<0.05), W35 HLI A % PSV 20 W & 45 %
[ (9.1+5.8) duvs. (14.8+7.5) d, ¢t =2.725,
P=0.068], 48 h N 4% KL T PSV (P <
0.05), {HPAHELMHLNINZ2E 5 TG 75 X
(P>0.05), W34, NAVA 4% ICU {E [z KA
T PSV A [ (10.3+£6.3) duws. (16.5+7.3)
d, t=2.143, P=0.031], PSV 41 1 filf & BipL 5%
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REEBHLR N 8 B85 5 — U B LET EAd
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7.8) wVous. (10.2 24.7) pV, t=3.247, P <
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Table 4 Comparison of success rate of weaning between PSV

group and NAVA group (case,% )
WA FI% EEBHL MEBAL BB 48 h NS

PSV 20 12 (60.0)4 (20.0) 16 (80.0) 3 (15.0)
NAVA 20 19 (95.0) 1 (5.0) 20 (100.0) 0 (0)

X2 s 3.968 0.370 3.333 4.615
P{H 0.046 0.543 0. 068 0.032
3 it
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PR B RO AR BESE R R EE L IE 52 AECOPD
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