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(P<<0.05),% 1 HAAFAEREFIAET »W(FEV, %) . % 1 # 8 2 54/ R H & E(FEV,/FVC),
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Clinical significance of serum APC and HO-1 levels in patients with AECOPD with type [l
respiratory failure treated with non-invasive mechanical ventilation"
LYU Lin . SHEN Chunying .LIU Li ,L1U Jianhong \WANG Haizxia”
Department of Respiratory s Panzhihua Second People’s Hospital s
Panzhihua »Sichuan 617000,China
Abstract : Objective To explore the clinical significance of serum activated protein C (APC) and heme ox-
ygenase-1 (HO-1) in patients with acute exacerbation of chronic obstructive pulmonary disease (AECOPD)
with type Il respiratory failure treated with non-invasive mechanical ventilation (NIV). Methods A total of
265 AECOPD patients with type I respiratory failure admitted to the Second People’s Hospital of Panzhihua
City from April 2021 to April 2023 were selected as the study group,and another 200 stable chronic obstruc-
tive pulmonary disease (COPD) patients and 200 healthy individuals were selected as the stable COPD group
and healthy group. The serum APC and HO-1 levels of the three groups were compared. After receiving NIV
treatment, the study group was divided into a poor prognosis group (40 cases) and a good prognosis group
(225 cases) based on their prognosis within 28 days. General information, laboratory indicators, and serum
APC and HO-1 levels were compared between the two groups. Multivariate Logistic regression model was

used to analyze the influencing factors of poor prognosis. Receiver operating characteristic (ROC) curve was

x  E&IE .U BESGFFEED BHF A (Q20050) .
EEB N Bk, L, FIREIT, TEMNEITR BT mEmR. © @BEEE.Email:13932880@qq. com,



. 2962 - Erte i EF ek 2024 4 12 A% 45 %% 24 31 Int ] Lab Med,December 2024, Vol. 45,No. 24

used to analyze the efficacy of serum APC and HO-1 in predicting patient prognosis. Results Compared with
the healthy group,serum APC levels decreased in the stable COPD group,serum HO-1 levels increased (P <C
0. 05). Compared with the stable COPD group,serum APC levels decreased in the study group,serum HO-1
levels increased (P <C0. 05). Compared with the good prognosis group,serum APC,pH,arterial oxygen partial
pressure (PaQ,) before NIV decreased in the poor prognosis group,serum HO-1,arterial partial pressure of
carbon dioxide (PaCQ,) levels,acute physiology and chronic health evaluation(APACHE) Il scores increased
(P<C0.05). The results of the multivariate Logistic regression model showed that PaCO, ,APACHE [l score
and HO-1 elevated were risk factors for poor patient prognosis,while the Forced Expiratory Volume in 1 Sec-
ond/excepted value(FEV1%Pred) ,forced expiratory volume in the first second/forced vital capacity(FEV1/
FVC),Pa0,,APC,pH elevated were protective factors (P<C0. 05). ROC curve results showed that the area
under the curve, sensitivity and specificity of the combined detection of two indicators for predicting poor
prognosis in AECOPD patients with type [l respiratory failure treated with NIV were 0. 914,87. 50% and
94. 22 % respectively, which were significantly better than those of single indicator detection. Conclusion The
decrease of serum APC level and the increase of serum HO-1 level are relate to the poor prognosis of AECO-

PD patients with type Il respiratory failure treated with NIV, detection of serum APC combine with HO-1

has relatively high predictive value for the poor prognosis of the patients.
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I %407 0% 52 35y AECOPD WL & AE Z — , I IR
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1.1 — %R BEHL 2021 48 4 & 2023 4 4 AR
Beliia iy 265 1 AECOPD & Jf [ BY B W % 3 NIV
RIT R E N TR ST 4L, o5 2k BRI BT 200 1 R E
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MR AL, BEE A, B o161 i, & 104 ;4 ik
(69.51+5.271) %, FaE M COPD 4+, % 126 #il, &
74 B RS (70,2545, 19) %, {@EEA P, B 114 ),
2 86 i s AR (69. 3345, 40) %, 3 4L AFE % 11k B 44
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80 2 9 I3 W B 8 2L 5 (5) INHI T RE IE 5 5 (6) JIT & T g
Tk (D B E SRR S E MG E B, HRw
WE - (1) A I il e 5 | 8] 0% M il 4% L il 445 A% | O v e
(2) JETE g5 7 A A 5 (3D 4 4 30 w0l 7L 390 & 1 5 ()
I 99 07 FH G 2 4 1) 590 B4 25 0 5 (5) A T A
SN s () A H B S BE PSR s (DR MR 2E 5 (8)
A OEEM I (OB IF e T Y U . AR5
ZARBEACIEZ: S A AL A

1.2 ik

1.2.1  BERbdcsE g R I R 95 Rk, 4R A-
PACHE Il W43 55 1 #0 H J) 09025 B/ o il 7 4t



E AT E ¥ 2% 2024 5 12 A % 45 %% 24 3 Int ] Lab Med,December 2024, Vol. 45,No. 24 « 2963 -

(FEV,/FVO) & Il JE .COPD %5 #& 4 B i 18] | 4E 1 |
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(PaCO,) \HLAEGE 5 W0 S L ) A4 T 6 45 55 b
PRI R I cpH LB 1 BRI R S B E A
S (FEV, %) %,

1.2.2  IfiiE APC.HO-1 KA R4 R EIRIT
B2 B8 T bk 1. 3 mL,3 000 r/min 5.0 &b B )5 43
I & R FH G IGO0 % W B 3K 36 CELISAD Wl 22 i ¥
APC.HO-1 7K 500 & 43 5 W T b 165 o 0 2E ) B
HAWRAR . LG giEwEHEa R A A,

1.2.3 AT Ak WA B A AT WA A IE R A
PN NIRRT B8 & 5 N D AgE]
S NIV 3697 . NIV B0 2 (b5 ByF R A
RN B AR = it 28 FLEXO ST25 A i 5 JC 41 M 1)
ML 78 < o B, e 4 S/ T AR, I W 01 3% 1 480
I35 10~20 /4340 3~5 L/min, FESJE 4 ~5
emH, O, SR 12~15 cmH, 0,2 ¥K/K,5 /NBT /¥R,
HERYT 14 d. 1 BE 5 38 i 5K E R JC B I I AL 4k 22
BT .

1.2.4 MU KA BEURELIT2HE L
TFEDT, AR BE DT R 3 K 1R, 1T12 B 12 R 4
Ji 1 RGBT 28 dL RIS 28 d TS 1 B4 ok TS R
K2 (40 B 3BT ) MG K 4F 4 (225 6] A 1640 .
1.3 SEif2RAb 3 SR SPSS25. 0 883 i k17 %k
L LNV s o T 4 T oo F N a1 S D
xEs R A B BRI ST REA ¢ KB, 2 41 1A L
BRI 2 7 2001 s THECFEOR DU B sk B R R
NGB ECRH X7 K 5. SRAZ R #E Logistic 1
VAR A 43 B S 19 5 i PR35 ok A A2 0K 8 TR AR AE
(ROC) i £ 43 Fr ifiL i APC HO-1 X 5 3% 5 110 151 I
e A R SR T =8, P<<0. 05 W ZERA S
-9
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2.1 3413 APC.HO-1 K Fb#  HE T filt e
4 A2 e COPD 4l R AfF 75 41 1L 7% APC /K BH i [
R (P<<0. 05) , HO-1 ZKF- B & F 55 (P <<0. 05) ; M
TAEW COPD 4. WF 5T 4 i3 APC 7K B 5 B A%
(P<C0.05), HO-1 K8 & F & (P <<0.05), L
#z1,

2.2 WHFEREFHASHEARHAIME APC.HO-1 K
FHEE 265 ) AECOPD & 3 11 28 o i 3 38 8

2 NIVIBIF E B BlE R R 40 ], il E AN R &4
FoH15.09%(40/265), ST B4 . s A
K41 175 APC /K F&AR (P <<0. 05) . HO-1 KT+
(P<<0.05), W% 2,

2.3 HREMMT B RAS BUE A KA AR R
B AE WY A BE R T] L P B L COPD i B2 L 5 JR W L &
I F VR S i B B GE s e A, 2 R Y
TG L (P>>0.05) ; 55 R4 g, B A
K4 PaCO,, APACHE Il #F 4> 7+ /& (P << 0. 05),
FEV, % .FEV,/FVC.pH.PaO, f&fk(P<C0.05), W

% 3,

*1 3EIMmEFE APC.HO-1 K FE b (£ 5,ng/mL)
205 n APC HO-1
B 21 200  456.77418.70 2.64+0.65
i COPD 41 200 368.46+23. 64" 5.0240.98"
o 265  307.47415.66"F 6.3641.49" 7
F 3 426. 840 609. 780
P <0. 001 <0. 001

TS RA L, P<<0.05; 5FEM COPD A L#K,” P<
0.05,

x2 FERFEHSHMBEARAMRF APC,
HO-1 K F b8 (x +5,ng/mL)

20 51 n APC HO-1
TS R 474 225 318.89+17.74 5.4841.15
TG A K4l 40 243.21413. 60 11.32£2.19
t 25. 685 —25.106
P <0. 001 <0. 001

2.4 ZHZE Logistic MK 387 £ K2 Logis-
tic [a] 9 B AU 2% 5| i K%, PaCO, . APACHE I ¥ 43
HO-1 /KFTHE & AECOPD & Jf 11 %10 0% 253 NIV
BT ERFE TS A KA R 2 (P <<0. 05),FEV, %,
FEV,/FVC.PaO, .APC /K . pH F+i& b H AR R &R
(P<C0.05), W% 4,

2.5 IfiE APC.HO-1 B&4 6 D & 35 35 A R A
WA E L APC,HO-1 B4 4 W #i AECO-
PD 49 11 100 55 358 NTV 3497 03 HiUR A R il
LN AR CAUC) , 2 8 R 5 AR IRl 0. 878,
80.00% . 84. 89%, W] b A T B Wi 48 45 & W (P <<
0.05), W#%ES5,

*®3 BRERERSHIxEs Fn(%)]

I H T A4l (n=225) TG A B4 (n=40) t/X* P

AEIE ) 69.41+5. 66 70. 08+4. 95 —0.702 0.483
COPD J% 2 (4F) 12.3642.15 12.9541. 98 —1.618 0.107
R B 45 B (kg/m®) 22,1942, 74 22.7642. 60 —1.221 0.223
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&3 BRESHzLs Ba(%)]

W H TG R4l (n=225) TG A R4l (n=40) t/X* P
pH 7.2940.13 7.1840.06 5. 247 <0. 001
FEBE ] (D 15.94+2. 39 16.70+2.51 —1.839 0.067
PaCO, (mmHg) 62.73+5. 88 69.16+5. 12 —6.490 <<0. 001
PaO, (mmHg) 54,2044, 90 50,3145, 27 4.574 <0. 001
APACHEIl #£4 (41 26,8044, 13 33.4745.10 —9.066 <0. 001
FEV, % 48,8049, 45 32.2246.27 14,115 <0. 001
FEV,/FVC 53.47410. 46 41.2848.19 6.995 <<0. 001
5] 0. 356 0.551
ks 90(40. 00) 14(35.00)
5 135(60. 00) 26(65.00)
o I 0.732 0. 392
Jc 156(69. 33) 25(62.50)
H 69(30.67) 15(37.50)
Bl R 0.271 0. 603
J 161(71.56) 27(67.50)
H 64(28. 44) 13(32.50)
= 1ML G 2.554 0.110
J 196(87.11) 31(77.50)
H 29(12. 89) 9(22.50)
W% o 0. 443 0.506
J 174(77.33) 29(72.50)
H 51(22.67) 11(27.50)
B E L 0. 306 0. 580
J 60(26.67) 9(22.50)
H 165(73.33) 31(77.50)

x4 % [ % Logistic @31 & 447

12y W A B SE Wald X* P OR 95%CI
PaCo, MM B R A 0.823 0.197 17.408  <<0.001 2.278 1.440~3.121
PaO, SRR L R A —0.728 0.099 53.923  <C0.001 0.483 0.396~0. 524
APACHET #43 MR B R E A 0.617 0.210 8. 621 0. 003 1.854 1.182~2.695
APC LM B R A —0.395 0. 067 34,573 <C0.001 0.674 0.585~0. 701
HO-1 MRS R E A 0.753 0.191 15.533  <C0.001 2.123 1.337~2.827
pH SRR R A —0.700 0.081 72.102  <<0.001 0.492 0.390~0. 550
FEV, % AR RAE A —0.428 0. 044 93.050  <<0.001 0.652 0.590~0. 702
FEV,/FVC SRR JRE A —0.340 0.079 18.418 0.010 0.712 0.602~0. 821
x5 mi# APC.HO-1 Bk & 2EHER RN E

B R PRS0 T AE T B AUC 95%CI EARZE R
APC 65.01 88. 41 279. 29 ng/mL 0.786 0.703~0. 870 0.534
HO-1 70. 02 89. 81 7.89 ng/mL 0.812 0.721~0.903 0.598
P A 80. 00 84. 89 — 0.878 0.811~0. 946 0.817

T — R R T .
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TE YT S AE 20 A K S o e G it RE T R A B 5405 7 A
VEFY . AABESE s . APC A5 & 4F 51458 Bl 8 O &
WP IR 38 oy S5 1LY T AR R R I RIS R R %
Y, nl R WAL B 9 3 % 16 . AR ER. 5
TG R4l g, Wia A R A APC 7K 7 B i j%
%, H. 2 N & 43 1 Won . APC KT+ & S AECOPD
A IF 1 BIRE I g il NIV IR Y7 88 WU A R A4
Z L3R APC 25 AECOPD & 3 1 5 0 0 5 35 1 &
R, #E—2L5Fral A, 2 AECOPD Jf & 11 7
WISy B R P 6 RE 400 952 i O S L R RE R T K
PR 3F — 25 100403 046 PN B 40 L L M 3 - B 40 B, T
YR I ZR G 0 TR R SRV i APC B
P A RE FOPL R 1ML T BE L i APC /KSF ik % 28 d JET=
DR A

HO-1 Rk iy 20 A A 0 B g, 28 RS
T HO-1 % DMK AEFE T AR A 8, 78 S04k R 3%
FIBCT HO-1 w] @& Rk, H HO-1 7K 0] i e L4
AL AL R HO-1 AW 24 3% PR 5 B Ak 3t
SNE SN BN ML PR T A AR AR R A AR S
o AN vl (1= A a1 URA S A Y P T I
HO-1 23k & 8 nT B S 2000 36 2% ik 1 ok et
HO-1 X35 &5 53 Wb Il 4 0 B — s AR 94 L il
2R R T AR P, AT HO-1 16 —F B
FEVAIL T 8 v] ek L E L H HO-1 i B Rk 7Rl g 51
ALV 7E KU, 40 A ) i o ™ A e A T 50 AN i R B

K AT B R N R LR = ECR S
— WAk, £ COPD B HO-1 KSFEM &7 E, H
HO-1 ¥4 By T COPD H & Il PR 2 W #1512 &
IR AT SR R . B A R4
My HO-1 /KB 8 7, X ml g 5 filJ5 A BB & 4t
AL PR BPIALE Z WA L., 2R EK Logistic 114
R BT B, L3 HO-1 KETH R R E HUR AR
BfEk R %, %W HO-1 25 AECOPD & Jf 1T A
W v 1 kAR R T . Ay AT R A B, I vE HO-1 7K
F-aok B TR LB AL 2 5 I A Ak DNA it
5 K 5 E A58 03 ik — A 0 oL R 2L e Ah.
PaCO, . APACHE Il # 4 7+ & & FEV,%.FEV,/
FVC.pH.PaO, L2 B E G AR M faRH &K,
Hil APACHE Il ¥F4) 7 f& 5 8 & B J5 ¥4l v o H 4
NIz, APACHE T ¥F 43 i 135 4 9 16 i 5 ; PaCO,
& FEV, % .FEV, /FVC.,PaO, L& pH A% % , il
B R K MW Ty e 3K ORL RO B B, R B M
el CORBRSEHE— A 2 ROC #h 2k & 3, 7 33
FRPRIE A T AECOPD 4 3 1T B4 WPl 5 4 NIV iR
JPRF WG A R AUC, R 8 52 EIRK R A
0.914.87.50% .94. 22 % » B {5 T B J50 45 Br A 00 358
B APC B-E HO-1 K& I F 105 A KA 38 e rY 1
Wril. 78 AECOPD & Jf 1T B I W %2 38 v, A% ) iy 35
APC.HO-1 /K145 & Al IR 2 A B F 3350 &
fi BB, S A P TR i L 1 T e AR TS .

2 R, I APC.HO-1 K FE 5 AECOPD &
IE 1 B0 g2 5 NIV JR 97 B35 Fils X R % V), MG
APC K- AR L HO-1 7K - 5 2 75 A R RURS %
K. B APC B4 HO-1 &% T AECOPD 4 3
11 #9 0F 0 2 3 NIV 3597 5B & 0 UG A &8 1 751 U
VIRIER

&% ik

[1] RITCHIE A I, WEDZICHA ] A. Definition, causes, path-
ogenesis,and consequences of chronic obstructive pulmo-
nary disease exacerbations[ J]. Clin Chest Med, 2020, 41
(3):421-438.

[2] SCARAMUZZO G,OTTAVIANI I.VOLTA C A.et al.
Mechanical ventilation and COPD: from pathophysiology
to ventilatory management[]]. Minerva Med, 2022, 113
(3):460-470.

[3] X% L0, BEMM . 5. MV 1L-13,10-17,11-37 518
REL 28 1 it 5 2 1 o e 00 O 6 ML A G SRR TS R R
KA1 BUACAE Wy bR 22 3k L 2023, 23 (9) : 1696-
1701.

[4] HATIPOGLU U, ABOUSSOUAN L S. Chronic hyper-
capnic respiratory failure and non-invasive ventilation in

people with chronic obstructive pulmonary disease[ ] ].

BMJ Med,2022,1(1):e000146.



* 2966 - El kg e

2024 4E 12 A % 45 %% 24 #1  Int J Lab Med,December 2024, Vol. 45, No. 24

(5] FERBR MEKE, BRI SESEAR 2 NLR.PLR ZL 4
853 A G JE K 1A 00 %o 1 L 11 i 958 o A 1k n T B 5
I 11 B g o v BB S o SO M L] PR ES S
#.2022,19(17) :155-158.

L6 Bk A xl, Ak 5e. 5. MEHMED C KHNER 1M
1L 7 240 L 280 BT 43 -1 X 2 A T i 48 6 O I W e v SR
T 175 22 8 e FUI A A A (B LD . W R 202 %, 2022, 23
(7):494-497.

[7] GOOPTU B. Surfactant protein C mutations and familial
pulmonary fibrosis: stuck in a loop on the scenic route
[T]. Eur Respir J,2022,59(1) :2102147.

[8] YACHIE A. Heme oxygenase-1 deficiency and oxidative
stress:a review of 9 independent human cases and animal
models[ J]. Int J Mol Sci,2021,22(4) :1514.

(9] 23528, RRH AT 45 15 1 PHL 26 14 il B 28 2 SR
BB Kb A s HO-1 1 INOS 3Rk [J ], B 4%
Z47,2011,31(14) :2616-2618.

(107 rfrAe s 2 o W 0 g 27 1 2 1 1 L 2 M I 5 o 2 4 v [
2 DT P 2% I WA 0 2 4 4 BEL 2 4 i 958 9 T4 2% B 2%,
6 1 BHLZE M I B 0T 1210 16 B (2021 BT O [T ], e g
AR 247, 2021,44(3) : 170-205.

(110 BB, ok fd, Ehe. ARFEIMD. 9 . db st AR TBAE
AR AL 2018 :135-141.

[12] sefd, XM L0, PR A, 5. 2010 — 2019 4F [ 40 & K L)
b RN e BELZE M M 5 5 AR P Y meta 2 M T, BLAR
B B2 2% ,2020,47(13) :2305-2309.

[13] COTTON S.DEVEREUX G.ABBAS H.et al. Use of the
oral beta blocker bisoprolol to reduce the rate of exacer-
bation in people with chronic obstructive pulmonary dis-
ease (COPD) :a randomised controlled trial (BICS)[J].
Trials,2022,23(1) :307.

[14] BEMAND T J,CHATOOR R, NATALE P, et al. Ac-
etazolamide for metabolic alkalosis complicating respira-
tory failure with chronic obstructive pulmonary disease
or obesity hypoventilation syndrome:a systematic review
[J]. Thorax,2023,78(10) :1004-1010.

[15] LIU B,CHENG Y.WU Y,et al. Emodin improves alveo-
lar hypercoagulation and inhibits pulmonary inflammation
in LPS-provoked ARDS in mice via NF-«kB inactivation
[J]. Int Immunopharmacol,2020,88(11):107020.

[16] ZHANG Y.TAN X, HU S, et al. Relationship between

systemic immune-inflammation index and risk of respira-
tory failure and death in COPD: a retrospective cohort
study based on the MIMIC-I\ database[ J]. Int J Chron
Obstruct Pulmon Dis,2024,19(2) :459-473.

ZEENE L EALL BN, My C B AR D-ZRIEAKT S
e P REL ZE 1 it 5 i 2 A o 0 11 B I G e vy A K TE )
PUBEE SR 97 BUR B9 A SR 5 [T . e IR N B 22 35,
2023,40(5) :326-329.

CHIANG S K,CHEN S E, CHANG L C. The role of
HO-1 and its crosstalk with oxidative stress in cancer cell
survival[J]. Cells,2021,10(9) : 2401.

XU H,WEN Q,XU X,et al. Induction of heme oxygen-
ase-1 antagonizes PM2. 5-induced pulmonary VEGFA ex-
pression through regulating HIF-1a[J]. J Biochem Mol
Toxicol,2023,37(12) :e23494.

RYTER S W. Heme oxygenase-1: an anti-inflammatory
effector in cardiovascular,lung,and related metabolic dis-
orders[ ] ]. Antioxidants (Basel),2022,11(3):555.

DU Y,ZHANG H,XU Y,et al. Association among ge-
netic polymorphisms of GSTP1, HO-1, and SOD-3 and
chronic obstructive pulmonary disease susceptibility[]J].
Int J Chron Obstruct Pulmon Dis, 2019, 14 (9) . 2081-
2088.

JO H G,PARK C,LEE H, et al. Inhibition of oxidative
stress induced-cytotoxicity by coptisine in V79-4 Chinese
hamster lung fibroblasts through the induction of Nrf-2
mediated HO-1 expression[ ] ]. Genes Genomics,2021,43
(1):17-31.

WANG ]J,SHANG H, YANG X, et al. Procalcitonin, C-
reactive protein,PaCQ, ,and noninvasive mechanical ven-
tilation failure in chronic obstructive pulmonary disease
exacerbation[ J |]. Medicine (Baltimore), 2019, 98 (17).
el5171.

LEE H W,LEE ] K,LEE M G,et al. Risk factors of rap-
id FEV, decline in a real-world chronic obstructive pul-
monary disease cohort[]]. Respiration, 2022, 101 (12):
1078-1087.

(Wi Fs B #1:2024-02-02 &1 B #1:2024-07-20)

(3% 2960 T

[14] LIANG Z W,YU J,GU D M, et al. M2-phenotype tumour-
associated macrophages upregulate the expression of prog-
nostic predictors MMP14 and INHBA in pancreatic cancer
[J1. T Cell Mol Med,2022,26(5) :1540-1555.

[15] XIONG Y,ZHANG J,SHI L,et al. NOGO-B promotes
EMT in lung fibrosis via MMP14 mediates {ree TGF-be-
tal formation[J]. Oncotarget,2017,8(41):71024-71037.

[16] LIANG B,XIAO T,LONG J,et al. Hydrogen sulfide al-
leviates myocardial fibrosis in mice with alcoholic cardio-

myopathy by downregulating autophagy[J]. Int ] Mol

Med,2017,40(6) :1781-1791.

LIU Y,.FAN Y. LI J,et al. Combination of LCZ696 and
ACEI further improves heart failure and myocardial fi-
brosis after acute myocardial infarction in mice[ ] ]. Bi-
omed Pharmacother,2021,133:110824.
ALONSO-HERRANZ L, SAHUN-ESPANOL A, PARE-
DES A, et al. Macrophages promote endothelial-to-mesen-
chymal transition via MT1-MMP/TGFB1 after myocardial
infarction[ ] |. Elife,2020,9:e57920.

(Wi fs B #1.2024-02-02 &1 H 11 :2024-08-05)



