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[MZE] B® BWiTiiEgIE9 HE H 2Gron-regulated protein 2,IRP2) (B H Z & 3(decoy receptor 3,DcR3) 7K
S5 2 AR P B ZE M i 0 2 i M Cacute exacerbation of chronic obstructive pulmonary disease, AECOPD)
FHERBEIIMRR, Fk %% AECOPD #3# (AECOPD 41)88 fil A& I I 7 IRP2.DcR3 /K F .8 & AECOPD
I PR e 0 AR R e PR R e I L4 ol A AL (22 ) RN B % 4 (66 B . £ I E Logistic [ I 4 #r
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Relationship of serum iron-regulated protein 2 and decoy receptor 3 levels with disease outcome
in elderly patients with acute exacerbation of chronic obstructive pulmonary disease
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(Department of Respiratory and Critical Care Medicine s China Resources Wugang General Hospital ,
Hubei Province, Wuhan 430080, China)

[Abstract] Objective To investigate the relationship of serum iron-regulated protein 2
(IRP2) and decoy receptor 3 (DcR3) levels with disease outcome in elderly patients with acute
exacerbation of chronic obstructive pulmonary disease ( AECOPD). Methods In total, 88
patients with AECOPD (AECOPD group) were selected, and serum IRP2 and DcR3 levels of
subjects were detected. Clinical disease outcomes of AECOPD patients were tracked and they
were divided into aggravation group (n = 22) and improvement group (7 = 66) according to
clinical disease outcomes. Multivariate Logistic regression analysis was used to analyze the factors

influencing disease outcome of AECOPD patients. The value of IRP2 and DcR3 in predicting the
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outcome of AECOPD patients was analyzed by receiver operating characteristic curve (ROC).
Results The number of AECOPD attacks, acute physiological and chronic health status scores,
combined shock and dyspnea scores, and modified medical research council (mMRC) grades 3—4
in the aggravation group were better than those in the improvement group (P <C0. 05). The serum
IRP2 and DcR3 levels in the aggravation group were higher than those in the improvement group
before and at 2 weeks after treatment, and the serum IRP2 and DcR3 levels in the improvement
group at 2 weeks after treatment were lower than those before treatment (P<C0. 05). There was
no significant difference in serum IRP2 and DcR3 levels in the aggravation group compared with
those before treatment (P>>0.05). Multivariate Logistic regression analysis showed that the
number of AECOPD attacks within 1 year, mMRC grade, IRP2 before treatment, DcR3 before
treatment were risk factors for disease deterioration in patients with AECOPD (P <C0. 05). The
area under the ROC curve (AUC) of IRP2 and DcR3 before treatment in predicting disease
outcome of AECOPD patients was 0.781 and 0.795 respectively, and the AUC of IRP2 and DcR3
in combination was 0.918, which was greater than that predicted by IRP2 and DcR3 alone (P <C
Serum levels of IRP2 and DcR3 are significantly increased in AECOPD

patients, and are associated with decreased lung function and disease deterioration. Detection of

0. 05). Conclusion

serum levels of IRP2 and DcR3 is helpful to predict the disease outcome in AECOPD patients.
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1 P BH ZE % il %2 9§ (chronic obstructive
pulmonary disease, COPD) & 5 i i 4F AU H 2 %
AENMERE R T B 2 — RSt P ERAA 1142
COPD ## , A A H X COPD f#4%5 F M 1.20% ~
8.87 VAN AE A% P B 2 M i 2k n R
chronic  obstructive

( acute exacerbation of

pulmonary disease, AECOPD) 1] 5 5 & & it T fig
W E TR, 2 COPD BF B fALT: i E 2,
BEFEWORVIEEYT ™ . 75 8K, AECOPD
fh JL DR = Sk A A T L T R g | R R R
7 Fir 25 () B 5 7 =8 G0 8 5 0 i o A 0%, R AH AR
H'$ % AECOPD i & 45, #8372 (iron-
regulated protein 2, IRP2) & — Fp 40 Jifg PN gk fa 25
WA AR SR N R B L B & COPD &
95 1) f 1 I R i A2 4R 3 (decoy receptor 3,
DeR3) J& — B A] i 1 75 1 A2 4 R 98 1 B 5 48 i A
I 40 63 % RN Ak L FE RRE L 20 3k 1L g
HRERIEEE R HERGEY SR EDS . £ T
IRP2.DcR3 7E COPD F1 4 4 )2 I H 4 7E T, 4 )
AlRE 5 AECOPD A X%, B2 H FifiiE 402 WL, H
e PR A R S ASTE 28 AR BIE S8 UG I AECOPD
BHEIMAE IRP2,DcR3 K, 43 7 H 5 AECPD &
Az T RE RV B U YOG R L B AR A M AR S R
BT R TS .

1 ®#BMEF &

1.1 — BBk RIREMERESE 2019 4F 5 H—2022 4F
5 A & BEWiA i AECOPD % (AECOPD 4) 88
B, 55 ¥ 53 I, &k 35 Bl Al 61~79 %, F
(68.08+6.85) % s W M 5 62 4l ; COPD i 2 3~11
AECFH6.74E 2. 1D 4, AFRHE : OIFIR R 54
R I 2 R ¥ | 1z i 8 8 e ) ik Ak L 7% A BE iR T
A5G 18 BH ZE M i 5 9 2 M i 8 (AECOPD) 1234
e AR (2017 AR T RO ) a2 Wi bR i ©
IR =60 % 5 O B I 58 8 ¥ AN W) 25012858 g
[ 45, HEERbRE . A IF HA 2t F 1 Carko il
FEAE il #: 2E L 2 PRI 2R AR s O I &R Ge g
Wi @ A B e M | A T AL ™ R @
B IR .
A 5T 20 5 e A B 2 A st el o

1.2 IRP2.DcR3 #&ill AECOPD H#&H A4 HIA
I7HTRIIRYT 2 J8 5 SR 4 bk o e A T A, B
FEWE O (4 °CL2 000 r/min, B0 2FE4A 10 cm)
5 minJ5 BUME — 80 “CAAAARERE . i IX G 53 W BT 3
Yo K I 1ML 7 IRP2., DeR3 7K S, B 35 A &, BURE
50 pL, A 96 L I 4 g5 W BEE I 0 Al AL o, & IR
TWFE 2.5 ho PR 4 WL MA 100 pL KBTI, =
WEWEE 1 h, BE¥ 4 K. A 100 pL 858 R IR
WL R TR 45 min, PE¥ 4 WL TA 100 pL



e 402 WL E R K%M s Al
TMB One-Step Substrate Reagent, & it B LIF T protein, TP ). W & M ¥ 4 B ( alanine

30 min, #Ja . MIA 50 pL 5 1E %, 32 B 450 nm
bW ' BE BIRE S T I H AR K -, X &% Varioskan
LUX Z Y i B pn A (¢ [ 28 8L 7)) L IRP2 3
&M A EE RED AH . DeR3 K5 &4 H 758 M B4
EYHEARAIRA A,

1.3 PAREIH G IR RS AECOPD &% it
Y 1k WAL R A R T Wil A XRE SCREIR T . 00 BEA
A BIALGE <07 2 J8 5 38 5 A I R 0 i e
VA 73 A 55 s % figk R 17 S AL B 2 i 02 SLORIRYT
Jo W g WM OME P 4 ( modified medical research
council, mMRC) . Ifil K 43 B 45 2R ¥ &2 3] AECOPD
RAETT A 95 18 WAL 2 X RIRYT IS mMRC, LS
I HT S BRI AR 2 TR AECOPD % A
AN MRS e 0 AECOPD 4 43 48
fedi 22 ) Fhf 55 41 (66 B, W% AECOPD #
BB AW R R AR S G 1 4F AECOPD &
VEUR AL G I i 3 2% g IR 5D | M A= RN 2 7
fi# B IR % Cacute physiology and chronic health
evaluation I, APACHE 1) ¥F 43" . mMRC 43
& A HUMIGE LA KI5 % 48 AR [ IRP2, DeR3,
R Z & (blood urea nitrogen, BUN) | J % [ (total

aminotransferase, ALT) , H 4l iff (white blood cell,
WBO) . ifiL /M 1 £k (platelet count, PLT) ],

1.4 SeibaEdrik R SPSS 25.00 Ge i # 4F43 #r
s, THE TR ABCR I SI AR ¢ K50 RIS XS ¢
R, THECTER L BCR X K58 . Pearson 43 AT
IRP2, DcR3 5 fii T B8 Z 6] 09 AH XM, 2 R
Logistic [8] 443 #7521 AECOPD £ 3 % 055 #% 19 (1)
#., 2 E T EFRAE M 48 (receiver operating
characteristic curve, ROC) 43 #1 IRP2, DcR3 Fiit jill
AECOPD & B e I M 6. P<<0.05 25 5%
A Gt E L

2 % ES

2.1 SHAL R Gy A 21 R 2 B R R S B0 5 48 AR EL AR
A 1 4E AECPD &K ER % . APACHE 1 ¥
g3 A IR B . mMRC 43 9% 3 ~4 9 T AL A,
FEV1.FEV1/FVC.FEV1 %pred ik T U5 4, 2%
BT F R (P <C0.05) 52 2411 ) AR W s
T s FERIEE R . COPD i B2 L& I Bl 5 B e  HLAK
< .WBC.PLT.ALT.BUN,TP #2545t
HEX(P>0.05), L% 1,

F1 BUATMFEARLZABILER

Table 1 Comparison of baseline data between the aggravation group and the improvement group
a0 % P AR TGRS eiLd JERl P CBIEL Y0
BI%, Y (z+5,%) B Y% (BTG %O Wl PR 1= 1l 5 00 125 R 1L 5
Tk 22 13(59.09) 69.1246.13 18(81.82) 9(40.91)  13(59.09)  15(68.18)  12(54.55) 9(40.91)
Rl 66 40(60.61) 67.7346.52 44(66.67)  26(39.39)  38(57.58)  43(65.15)  33(50.00)  30(45.45)
X2/t 1§ 0.016 0.879 1.820 0.077 0.016 0.067 1.771 0.138
P {H 0.900 0.382 0.177 0.782 0.901 0.795 0.183 0.710
a5 .- COPD i iE 1 4F 2t &Mk AIFMERS APACHE T &IFK3E  HLBLES mMRC 44 (BB, %)
(xds, 5 FEBRREWBIEL Y (B %) TP (e s, 40 (BIEG %) (BILEG %) 2% 3~4 9
R i) 22 7.01+1.51 3.42+0.69 10(45.45)  24.95+7.16  8(36.36) 10(45.45) 6(27.27)  16(72.73)
el 66 6.65+1.69 2.1140.45 39(59.09)  15.10£3.22  7(10.61) 28(42.42)  40€60.61)  26(39.39)
X2/t {8 0.887 10.254 1.243 8.868 7.742 0.062 7.349
P4 0.377 <0.001 0.265 <0.001 0.005 0.804 0.007
. - WBC(r+s5. PLT(xf+s, ALT(r=+s., BUN(z=ks, TP FEV, FEV,/FVC FEV, %pred
X 109/1) X 10°/L) u/L) mmol/L) (x £s5,g/L)  (x+s,L) (x+5,%) (x+s5.%)
R etk 22 13.053.26 226.35+21.15 31.23+3.56  8.0842.16  35.8145.61  4.2940.65  55.4247.19  56.24+6.35
I 20 66 12.062.85 228.24+22.81 30.15+2.46  7.7543.05  35.1245.40  5.0240.54  64.534+8.59  67.15+8.72
X2/ {8 1.361 0.342 1.584 0.401 0.514 5.213 4.475 5.401
P {H 0.177 0.733 0.117 0.690 0.609 <<0.001 <0.001 <<0.001

2.2 SEACAIAGFFEALIM T IRP2 . DeR3 K Ho 42
AV SHVE T BT FIIATE 2 JE S I vE IRP2. DeR3 7k F
B FAF AL IR YT 2 RS I A T TRP2 . DeR3 7K
AR TR 22 5 A G (P <20, 05) ,
Mg IRP2.DeR3 /K- 5107 i L 4% 2 = L 4t it
SR (P>0.05), L% 2,

2.3 AECOPD BHLEWHRFH IR EAER o L

AECOPD (#5515 (i =0, WAk = 1) Jy 4%
L. LI 1 4 AECOPD & 1E W B GE 22748 7)) |
APACHE Il W43 (& 28 5 . A IR R % (4 =0,
=1 . mMRC 734 (2 % =1,3~4 % =1) .FEVI

(E2:2 ) . FEV1/FVC(#E 425 &) .FEV1 % pred
GESEAZ 8 IRIT AU AIIRIT 2 A/ IRP2 (3% 48 7%

) . DcR3GEL: A ) N H A &, 17T Logistic 14
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GIAT s R B AL B HERR OGBS R R L IR 1 AR
AECOPD & AE R % . mMRC 4 %% G J7 R IRP2 .34
ST DeR3 f& AECOPD M # % G Ak () fa b R R
(P<<0.05), L% 3,

2.4 BITETIMIE IRP2.DcR3 7K #iill AECOPD
BEBIR MM AT AT IRP2,DeR3 7K
SR AECOPD f 35 %56 s 56 )3 1 ith 261 1a AR
0.781.0.795, Bk &G Y7 HI ML IRP2, DcR3 7K - fiil
M AECOPD 3 %9 % 19 iy i 4 F 10 ALk 0,918,
KF Al IRP2,DeR3 Kl (Z=2.617,2.909, P<<

0.05), W3k 4 Fl&l 1,
®2 BUAFMFEAME IRP2.DcR3 7k F
Table 2 Serum IRP2 and DcR3 levels in aggravation

and improvement groups

(r*s)

IRP2(ng/L) DcR3(pg/L)

an s e e
J W W2 AR WIRE AT 2 AR

Tl 22 4.212£0.36  4.1940.32*  7.19%0.98 7.1540.87
Ikl 66 3.16£0.30 2.53+0.21"  6.22%£0.85 4.16+0.41"

t 13.510 27.918 4.460 14.206
P <20.001 <<0.001 <0.001 <<0.001

* P {H<C0.05 5 IR Y7 AT LA (Fe Xt « %)

% 3 & Im AECOPD & EmEAM Logistic B35 #7

Table 3 Logistic regression analysis of factors affecting the disease outcome of AECOPD patients

A it EEEES P o 1R Wald %2 f§ P i OR i 95%CI

fig 8l 6.021 1.956 9.475 0.002 - —

i 14 AECOPD & /BB 1.037 0.251 17.069 <<0.001 2.821 1.725~4.613
mMRC 432 0.705 0.167 17.822 <<0.001 2.024 1.459~2.808
FEV, 0.206 0.187 1.214 0.739 1.229 0.852~1.773
FEV,/FVC 0.169 0.153 1.220 0.705 1.184 0.877~1.598
FEV, % pred 0.236 0.205 1.325 0.653 1.266 0.847~1.892
APACHE I ¥4y 0.302 0.297 1.034 0.854 1.353 0.756~2.421
A IR 0.253 0.238 1.130 0.803 1.288 0.808~2.053
JRIT T IRP2 0.426 0.130 10.738 <<0.001 1.531 1.187~1.975
YAITHT DeR3 0.503 0.142 12.548 <<0.001 1.654 1.252~2.184

% 4 SBFFETME IRP2.DcR3 7k FEHill AECOPD B &k # A M ROC &S
Table 4 ROC curve parameters of serum IRP2 and DcR3 before treatment

in predicting the disease outcome of AECOPD patients

5 A 95%CI [ e TR (%) FEREE (YD) HBIRH
IRP2 0.781 0.680~0.862 3.52 ng/L 77.27 78.79 0.566
DcR3 0.795 0.695~0.873 6.50 IAg/L 81.82 80.30 0.621
Ty 0.918 0.840~0.966 — 90.91 92.42 0.833
R — 3 AL R 5 52 5 T 0 20 P 2R AL 2%
. ‘ ‘ ,ég il 25 £ 8 DRI 2% L COPD 87 191 850 R0 5 0 0 FEDH 55 2 494
S DI A0SR SR i 2 0 O S R L AR B RO K IR
205 B0, AECOPD & COPD i 2 ) 230 11 8¢
g, A 5 IS B I R 2 T R TR 2 45 R BE S
f ﬁ ik B COPD % 5 93 il AECOPD i 155 fin
o2 0 P ST M 2R 5 s A T SR AT 4 L e D 4 —
( f) AECOPD BREEIRIT G 8 AN E & .22% & HE

0.0 0.2 0.4 0.6 0.8 1.0
1R

1 IRP2.DcR3 Hiill AECOPD % & £ # V3 # ROC &
Figure 1 ROC curve of IRP2 and DcR3 in predicting disease
outcome of AECOPD patients
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FRAF L HEHE 2017 4F COPD B HI%CH 312 F

81 ONE JE 50 d WA &, Bl N E B 1S
AECOPD ¥ € % K i B im0, 53 o o 17 46
AECOPD U A7 Bl T4 4k e & A FR 9 B2 97 % 5, 2
EWF,

BRSNS COPD % Wk F1 ik J& % 4] 41 5,
COPD 12 Pk Jry &5 F1 4 5 R A5E )T 42 & 20 J A 5
A 5] R R 2R 2R 15 o I G, 51 R Ak R A R A
BT 32 15 A (Terroportin, FPN) [ fif . 4H i Bk
i+ 30 009 U D L 51 4 B M Dl A RN Bt [) S
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T AN M b R B AR R R LR ™ R R
T, B R I N A0 T 43 Bl S, i 28 il 41 41
B TRP2 S I 7 8k 45 B A A A7 R 3% 1
E AT Yk 15925, i i 5 B Ra 2 40 o6 3 N
mRNA 19 5" 5% 3" 4§ 12¢ X 8k I W JC 4 (Ginternal
ribosomal entry sites, IREs) 4% & 140 B 1E F , 7 40
Ji kAR A rh R HE OGS4 T L 7E B 4 L P IRP2 5 8k
T 4E B R FPN RIS S I TR A S I
T 2a mRNA {9 5" 9E B X IRE 25 & 90 i H 50 3%
IR A o B 02k 1) £ o /0 R 1 4 v 400 B P Ak T
FIFHR, 2 fE 4 b, IRP2 A5 IREs 4%
A AR . AR S R BOR, ME IRP2 K
MR 2 AECOPD BB W B AL fE e [ &, & W
IRP2 EVH A AES AECOPD I KB4 A %, shi s
A 5T 2% B IRP2 7E 2 8 T & M0 55 2 | W
COPD /5 BRUiti 1= Bz 41 B L £F 6 LA B 15 s 41 B 32 i 1 il
WP s 1AL IRP2 0] RE 8 i 3 i i 41 2340 g e %
SEUAb T R O A 2K £ At R /N SE RO
S il A0S K 6 Wk B L BRI 4 2 5
PO, AT UL IRP2 AT BE AR (0 Ak R A O A, % S
20 0 5 B IR L S SORD i = Al S 4% . 0 T AR T
AECOPD i,

DcR3 & —Fi B G e 8 1 VE F Y 2 8501 o] %
MR T WFR A iR SR B8 IR F- 32 00 B8 S 0% L 5L 6b, i
T Yk 20q13.3. /1 271 A~ FE B A A . 7T 38 3
TNFSF [[ #15 EE 1 Fas BeAAR ik B 7 R I8 21
Yy R IRIE I TRE S T LALJE A i B O &
FE G RE VR AT VE T L 3 T 3 g < A I VR AR f v 4
RS e e W o ) o R e R R i )
] M2 3R 4 U 4% AR E S 07 » (2 A 4l 4L i 1B
DcR3 WA i 5 (U4 A 2 8 4 LB B 70 1 1 3k,
Z 518 PERAE R K& B RN IR iR R,
DcR3 5 2 Fi 5 5iE 529 A7 76 B V) 06 &R, KB PE G TT &
SB T R R DeR3 K-8 5 HL 5 5909 1 sh 3
AT R R M I s LR I 3E DeR3 K P B A
7 W 42 1 4 2%, IV DeR3 K F . AW 9 45
B IR . E DeR3 J& AECOPD H % BAL i fE 16 H &%,
$E7% DeR3 /K F 14 = 7l fE i & AECOPD g 1 F &
H5WEANRA S, DcR3 £ AECOPD B4 FHHLH i
R A B 5T @R DeR3 & — il 22 16] 1 40 05 8 4
PR~ 3 3 R W 0 A L S R A R PR T Rk
FIEAL . S 5P /MR R T (995 15, DeR3 W] fig
L PO T 20 8 Ak ] e 8 T RE L AR HE 5% E
HERE . AT L DeR3 25 1 i AT BE 8 1 10 ] e
FE NP R DI RE AL 18 £2 5 P 41t B 7 28 ke o 20 i o Jl

Jiti &8 & iE . 380 AECOPD %A1k,

ROC 23 Hr &5 5 7R . IRP2 . DeR3 il AECOPD
FB T VE1  ELA v M TR T T A S T
RRE I & R L R WS I I 7 IRP2.DeR3 /KF-A Bl
TIFRAE AECOPD 8 2 52 05 8 Ak KU, % il PRIG IT 3R
W EAIR S E X, I 14 AECOPD & AE R %K.
mMRC 7% J& AECOPD 5 # 5  EAk 1Y 5 i R 2%
PR KA AECOPD LA K W 10 PR i e R o & nf
SEP AL 2 AECOPD %2 95 3% Ak 1y XU 7~

Zi B ik, AECOPD #3377 /i I ¥ IRP2,
DcR3 /K F ¥ B 3% 1 &, & K P IRP2, DeR3 5
AECOPD f# 3 %5 95 3% ft. H %, IRP2, DcR3 #] E Hy
AECOPD &35 15 FUil A5 4 . AW 5 B A 451
B A RE BT A R R 0 R — 2 T R AR ]
BOIE S
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