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L, AiE #2020 % 8—10 A%k COPD & H & 8 (AECOPD) & # 28 4 4 AECOPD #41,# % #1 COPD
Bk 15 4 AR T H COPD A A ket & 26 4] A - B4, 5K A 8558 % 0% R WX B #e M GDF-15 K, 5 &F
AECOPD & H#HATAH M 1 F 87, RAZRHF TAEHFEROC) W & 3F4& GDF-15 K -F 25 AECOPD & % #
KNRETWMA, GR bLxmBarks,#4 %4 COPD A4 AECOPD 41 & % GDF-15 K F 7 & (P <
0.05), A AECOPD 41 % % GDF-15 & -F & T4 2 4 COPD 21 (P<0.05), COPD &% GDF-15 &5 COPD
AR KA (CATD #F 4 C-REZRE K45E R ZEA X (P<0.05) ., AECOPD %4 GDF-15 K -F 54E5%
ik 2 EAR % (P<<0.05), ROC W14 4 % %% ,GDF-15 % # AECOPD % % B R A28 %4216 /84 51. 34
pg/mL. W& TFT@MA 0,718, RAE A4 FE 2 A 69.23%.86.67%, BAAREH GDF-15 K-+ R FH T
ABAANREZE(P<0.05), %&it GDF-15kF5 COPD#H = EFREAL G X ERBEA %, LI, GDF-15 3¢
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Analysis of the diagnostic value of GDF-15 in the severity assessment and readmission of COPD patients”
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Abstract: Objective  To investigate the clinical significance of serum growth differentiation factor-15
(GDF-15) levels in patients with chronic obstructive pulmonary disease (COPD). Methods A total of 28 pa-
tients with acute exacerbation of COPD (AECOPD) in this hospital from August to October 2020 were select-
ed as the AECOPD group, 15 patients with stable COPD were selected as the stable COPD group, and 26
healthy subjects were selected as the control group. Enzyme linked immunosorbent assay was used to detect
the level of GDF-15,and AECOPD patients were followed up for 1 year. The receiver operating characteristic
(ROC) curve was used to evaluate the predictive value of GDF-15 level in patients with AECOPD who had a-
cute exacerbation and readmission. Results Compared with the control group,the levels of GDF-15 in the sta-
ble COPD group and AECOPD group were increased (P <C0. 05) ,and the GDF-15 level in the AECOPD group
was higher than that stable COPD group (P <C0. 05). The level of GDF-15 in COPD patients was positively
correlated with COPD assessment test questionnaire (CAT) score,C-reactive protein,and procalcitonin (P <C
0. 05). GDF-15 was positively correlated with the length of hospital stay in AECOPD patients (P<C0. 05). The
ROC curve results showed that the optimal cut-off value of GDF-15 for the diagnosis of AECOPD patients re-
admission was 51. 34 pg/mL, the area under the curve was 0. 718, and the sensitivity and specificity were
69.23% and 86. 67 % ,respectively. The level of GDF-15 in readmission patients was significantly higher than
that in non-rehospitalized patients (P <C0. 05). Conclusion The level of GDF-15 is related to the severity of
COPD and systemic inflammatory response. In addition, GDF-15 has certain diagnostic value for readmission
of AECOPD patients.
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(32 Wi 15
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B 15 0 hFaE W COPD 4, [A] 1 78 A B 17 1R 46
RS fEE B 26 1) ]y XF B2, 9 AR vfE . (1) 52 IR AR
FEAREZ A COPD i %5 (2) AECOPD % K
A B W 5 e o R 2 B B R A B R e
AN A IR RAE AR 5 (3) B2 2 9] COPD H 2 TG K 1] 4 i
W SE RE R . HL 3 AN A DL b S 11 RO Bz T 3 R ek e
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1.2 Jrik

1.2.1 IMEARA R EEFI AL B R & & 4 1R
PLBEE R4 COPD H4 (ABE 24 h ) RIS fd &
ShEFE KN 3~5 mL. P A PR ABLEUSE 6 h WAL
PR IR A TAE R A 5 2 A R O PL (B [ Ep-
pendorf) FLL 4 °C.250 X g B.L» 10 min, 5 3 E &
WG A% B JC R JC I /N BB LA R, T — 80 CiB TR
VKA AR FE

1.2.2 5 A 5 W Bl 56 (ELISA) Il i H GDF-
15 /KRN GDF-15 ELISA i ¥ &K, f 8 J
Fut B A5, ok FH BB B Ff B A M (1. 25, 2. 50, 10. 00,
20.00,40. 00 ng/mL) M BEFRF AL &y . 7EWEE VR .
e KRR S HILEE R K R
450 nm AW RS FLI OB (A . AR R B (B
AR BRI BE CHN AR b ) 225 il B v il £k L 9T 11 5 pR AR

TR, RAEA X A H R RS B GDF-15 1 15K
KA

1.3 BRI ST BE R AR E AR R
TABEYRRE, FLREREAL R TEHE AR 24 h
P TE RS 30 i 4 v AR O i A OC B o - B AS R R
(PCT)<C0. 05 mg/dL,C-JZ I % 1 (CRP) <<5 mg/L
TEAR 92 5 ™ R . S COPD 3 £ M 3K 7] &
(CAD P, FABE 24 h IXF 8 HEAT 0] 4 7 2 L JF
Gy R <220 43 =20 Ay WY 5 i BE B L TR T R 4R
KoK A 445 AR B B 24 h Pl I REAH G 48 bR 4
A e R4S AR A 18 1 BH 2 M il e s 42 BRAB 1L ER
M (GOLDYKH 73 4 5595 1 # I RA R
(FEV,)=80% (GOLD 1 %) .FEV, £ 50% ~<80%
(GOLD 2 %) .FEV, 7£ 30%~<50% (GOLD 3 %),
FEV,<30% (GOLD 4 %) . R HHEIE VIR 7 =X, bl
i AECOPD M3 , B R #% 1 2021 4F 10 A,

1.4 Gif2Ahb# SR A SPSS22. 0 Ml GraphPad
Prism 7. 0 B 0FPEAT B8 Ak BRI A3 M . 52 IE A8 40 A 1Y
TR © £ T, 41 e R FH ¢ K IRl y 22
AT s AN S IE AR 430 B T i B0ORE LA A7 £50RN Y 437 K
[ BE [ M (TQR) 1327~ o 21 8] b %8¢ R Bk FAS: 56 5 11 5K
TR LA RO E 4y R KN AL FR R X R R
F Spearman # ¢ 43 #F GDF-15 5 Iifi JE 48 b5 (9 40 56
P 5 R F 283 TARRRAE (ROC) i 4601 GDF-15 #Y
Wi E; R B R & 8 £ [ % Logistic 1l 13 43 #7
AECOPD &M EmEE, L P<<0.05 H2ZERFHE S
e R

2 % e

2.1 FHARLHRILE S5 EW COPD 4 fixf g
A, AECOPD B H WK K. BHEL LK Z,
EREGIFE L (P<0.05), WE1,

2.2 FHTImERA MR CAT W4 & GOLD
Y AECOPD 40 CRP K81 & T Fa & M
COPD 4}z % B 4H (P <<0. 05) .fH PCT 7k ‘F-7E AECO-
PD A 5% E M COPD A b #, 2R L Gq it ¥ 5 X
(P=0.302), AECOPD 41 i # ifi U) e 5 2 5 br 45 AKX
TRE W COPD 4 K% 4 (P<<0. 05) ., L% 2.

2.3 &4 GDF-15 KF b AECOPD 41 855 Il i
GDF-15 /K 3 & (53. 71 £ 17. 37) pg/mL, & &
COPD 41 1l # GDF-15 7k F Jy (34. 81 & 10. 51)
pg/mL, % B 40 1175 GDF-15 7K F (28, 65 £ 9. 05)
pg/mL.,AECOPD 41 & # L3 GDF-15 /K F 8 &8 & T
g COPD 4 fn X} BE4H (P =0.033), 7 COPD
F, W L GDF-15 K& TIE R M0 % (P =
0.005), ¥ PFAh COPD M & ™ & & B 19 4 48 b5
GOLD.CAT $£4y.CRP.PCT % 4% %%, It % GDF-15
HKOE 45 R & B GOLD 1~2 2% B % i) GDF-15 /K
B HER LG22 E X (P>0.05),CAT ¥4 <<
20 43 CRP<{5 mg/dL.PCT<C0. 05 g/L,FEV, =
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80% . FEV,/FVC=70% iy /i & GDF-15 K VP& MK (P<<0.05). W#% 3,
=1 ZHELZABIEER
pUgE] AECOPD # (n=28) FaEW COPD 4l (n=15) X HRAH (n=26) P
W (T ts. %) 70. 798 08" 57.87+11.72 62.27+7.56 <<0. 001
BEn ()] 27(96.43)™ 11(73.33) 15(57.69) <<0. 001
BMI(z +s.kg/m”) 23.6043.71" 25. 604, 74 25.104.02 0.028
AR L (26D ] 25(89. 29" 9(60.00)" 5(19.23) <20. 001
W A% H M (IQR) . %] 81 000(345 600) 64 800(297 000) — <€0. 001
T BMI 4 5 4 80 5 %3 R4 H 3, * P<<0. 055 588 1 COPD 41 2, " P <<0. 055 — TG EUE
*2 BELWERE MIAE.CATIES R GOLD S &
T H AECOPD 41 (n=28) FaEW COPD H(n=15) Xt B 4L (n=26) P
L A A
CRP[M(IQR) ,mg/dL] 11.9(34.2)™ 2.2(1.5)" 1.2(3.0) <£0. 001
PCT[M(IQR) .g/L] 0.06€0.10) 0.02€0. 06) — 0.302
it 2y A
FEV,(z+s.%) 40.50410. 817 75.5347. 27 108.26+11. 96 <<0. 001
FEV,/FVC(z+5,%) 45.23413. 35 61.56+4.15% 82.71+4.87 0. 004
PEF(z+s.L/s) 3.57+1.20" 5.97+0.72% 8.11+2.16 0. 007
CAT ¥4 (T £5.49) 24.9646. 68 14.60+1. 35 — <€0.001
GOLD 73 [n (%) ]
e IE 11(39. 29 1(6.67) - -
GOLD 1 % 0(0. 00) 8(53.33) — -
GOLD 2 % 6(21.43) 3(20.00) — 0.001
GOLD 3 % 4(14.29) 3(20.00) — 0.053
GOLD 4 % 7(25.00) 0€0.00) — —
N FARF AL 2 (26) ] 6(21.43) 0(0.00) - —

VE 5% R4 AR, P<C0. 05; 58 M COPD 41 4k, " P<<0. 05; — R iZ 3 T 4d .

x®3 &4 GDF-15 K FLb B[ > +s FH M(IQR),pg/ml] HER3 #4H GDF-15 Kk E B[ +s 3 M(IQR),pg/mL]
i H GDF-15 t/Z P mH GDF-15 t/7Z P
GOLD 4% A W
1~2 %% 38.59+18.85 2.654 0.114 L& 49.92415.63 2.929 0. 005
3~4 % 51.59+15.56 AW AR 28.65410. 10
CAT #4 (5D 2 75 GV R L
<20 29.60(10.91) 2.593 0.010 o 75.50+10. 30 1.704 0. 080
=20 47.98(40. 81) i 70.20+9. 40
CRP(mg/dL)
<5 29.75410.68 4.107 <20.001 2.4 GDF-15 7J(E|ZI§%”E %TE‘ 1:/]} E]/(J *H%'@ﬁ?}’*ﬁ
=5 56.43+£20.12 COPD & # I3 GDF-15 /K 5 W % H . CAT ¥
PCT (/1) 4% .CRP #l PCT # 2 1F #15 (P<<0.05), M4k, AE-
<0.05 36.93+14.45 1. 865 0.071 COPD éﬂA%l %‘Iﬂl{% GDF-15 7J(S|Z5’ﬁf[§ﬁﬂd‘ﬁ§é]—£*ﬁa‘é
=>0.05 50.53+19.75 (P<O 05)0 er»%éllo
PV OD _ _ 2.5 GDF-15 %f AECOPD i # i % A B 0 12 i fr
. s TN 28 0 AECOPD M AT L BIEBEM I L 4
FEV, /FVC(%) 5’%:? AL, X 27 ) j 2 g A5 S 100 1 4R A B 1, 25
o T - o oos s 13 9 8 PR I 20bE i 3 RO BE (R IR BE
=70 30, 10+10. 37 4815000, Jer 2 SR A SR T O S8 R Oy

7.41%), W ROC i3 #r GDF-15 2l AECO-
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PD & # IR A B B e A G BH(E R 51. 34 pg/mL, fifi
LT (AUC) N 0.718(95%CI 0.510~0. 930),
RAGEFNEE S B 43 50 69.23%.86.67% .

*x4 GDF-15 kK EE5 &G RIEIRHIHE X

i H r P
COPD %
CAT P43 0.35 0.022
CRP 0.51 0. 001
PCT 0.53 0. 001
W AR A 0.38 0. 001

AECOPD # #

1 B i K 0.38 0.046

2.6 FRIRABEHAFAKHIRABEA SRR L
AECOPD & 4 2 75 IR A BE 70 41 B IR B 41
14 B R PR ABEL 14 6], 4558 & IR A B 41 &
75 GDF-15 /KF-BH & TR IR ABE 4l B & (P=
0.007) . FRIR A B4l & CAT 4> =20 43, GOLD
GG 3~ 4 G S Ad U AL A7 LR T R R OROA B 4
(P<<0.05), W5,
£5 BRNRAMKBAANRASTIERLE

TRARBEE  RIERAREA

mH /X2 P
(=14 (n=14)

SRR (T s, 8 67. 6476. 86 64.5747.39  1.14 0.265

WA (%)) 11(78.57) 12(85. 71) 0.09 0.622

BMI(z %5, kg/m”) 23.5443.33 24.9943.03 121 0.238

HEBERH G L5, d 9.1441.61 9.7143.85  0.51 0.615

CAT 43 [n (%]

<20 4% 2(14. 29) 5(35.71) 8.29 0.040

=20 4% 12(85.71) 9(64. 29)

GOLD 2% n (%) ]

1~2 4 17140 5(35. 71 11.43  0.010

3~4 2 13(92. 86) 9(64. 29)

AR AL (%) ]

o 5(35.71) 17140 11.43  0.010

5 9(64. 29) 13(92. 86)

CRPLM(IQR) ,mg/dl] 14. 45(85.70) 9. 55(85. 60) 1.01  0.312

PCTIMUQR) g/L] 0.097(0. 050) 0. 045¢0. 210) 1.27 0.210

FEV, (x+5.%) 36.66+10.75  43.91410.99  0.84 0.416
FEV,/FVC(x=+s, %) 44,41410.19  45.95410.25  0.24 0.816
GDF-15(x =+ ,pg/mL) 71.91+24.89  35.494+10,08 291 0.007

2.7 W HE RSP R Logistic [l IH 43 #r 2
/8 GDF-15(OR =1. 063,95%CI 1.007~1.123,P=
0.027) /& AECOPD M 3% F- I A B B9 5% ) X 2, 2R 10
¥ GOLD 4% .CAT ¥4 & & fii I AL . GDF-15
HEAZINE Logistic MIH 1. 2 R LG4

X A(P>0.05),
3 i it

AWFIE &I GDF-15 £ COPD 3 h /K F i,
JF5 COPD & ™ B R E WM H .25 RIEX
;7K ST ) BE 48 An A G . 1 L PR 20 i B R R
ABE B I 3E GDF-15 /K - B & % T K B IR A BE
F . #£W GDF-15 % AECOPD B H HRARA — &
Bz W 1A

COPD 2 — F 18 P I W 32 ¢ 58 0 1% %595 » AECO-
PD Jf& COPD & A B AR A BE (1) 2R H 22—,
FERIMN COPD B W R Ge 5 IR 3 30 207k fin &
(I AR PR X Wz W Jal L 0% %8 it 5 H 6 34 22, 80 R TR
AR R T B M AR B ARG . M T
AECOPD 45, R 20 Jin 500 PR Be 120 % UL, 238
60 % A TEMIE S EME S M —F N HRHE S H
WaAMEMET, SUISSA %5 %3 ¥k B COPD 1F Bt
M 73 106 il B2 AT TR WIBE V. & 3 COPD 8 3%
TESS 2 WA I EE 5 8RR IR 100 1R BT B L JOF oA — Ik
T B BE IR T 5 E 2 B R AR R BE T RURS .
B COPD #5350 45 2 20k i = A Be 2 20k
E BRI COPD 2 4t A6 45 23RN [ AR AR G B2 97 2% H
M B AR . I, G4k COPD f 2 FEUOA B 1Y 7
FETIN R 2 L X S R AT R X IR T . A BRI
COPD B BB 1A i i, SEri arss & &
i — 24t S 2 P R R AN IR % J& COPD & 7
YO B Y T E I R & VO R 56 T GDF-15 4
COPD & # H- IR ABE b e il /b

GDF-15 & —FAHXT 43+ it 5 K /N2 ok 25 X 10°
P AT, P EE AR ., FREMEEL
FREH LU T3z Fe 3k 7R 10 5 R AR £ b Rk A
FEC L LB IR R Sk AR BF SR R
GDF-15 & F WEAN A | b iz 40 O 1L 5 40 i 25 7 <2 5]
AN B3 A 7 A A — o A0 R T T A
R T, E R )L I R R B
WU g Z R T I RE R BRI A A T A
WiriE . FEARMRE DA GOLD %% 1~2 % &
#H GDF-15 KFEHM. H2ERF LG IH#E L (P>
0.05), CRP<5 mg/dL A #B & GDF-15 K F 1k
(P<C0.05), 1 FEV,<<80% .FEV,/FVC<{70% &%
1 &8 # GDF15 K-V . If H GDF-15 K *F- 5 CRP,
PCT J CAT ¥ #4 2 1E A & (P <<0. 05), £
GDF-15 5 COPD (Y™ 5 2 & fl 4 5 RIAE KW A K.
M3 GDEF-15 7K V76 W KR 25 v g BE 3R G8 L IF 5 W AR AL
HSLIE A 56, X 5 e i A iF 98 — 5. 78 AECOPD
BFE P GDF-15 K F 543 B if K S IE A G, X g2
R, GDF-15 7K 55 i 10 £ 38 1 R S Dk O A L
15 TE " Il D) R 2%, 4 B RAE N L 7T B
W IR IT

AR K IR A BE B 13 GDF-15 7K B g
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B, H CAT #4220 40 .GOLD 438 3~4 %% M ffi
MR HLIG N B 2 T R R A BE & b H ROC i 28
Sy HF GDF-15 2l AECOPD H 2 1 U A B 1Y 5 A 1l
FAE R 51,34, i R H AL (AUC) 2 0. 718, 2 5 B Al
TSR 69.23%.86.67% , B E Logistic [f]
534 & 3 GDF-15 & COPD H # % A B i 5 i
& BRI GOLD 43 %% . CAT ¥4, 2 75 i i M
HL.GDF-15 440 A £ ] &£ Logistic 81743047, 22 F 4
TG T2 L (P=>>0.05) . A BE 5 AFEAR =55 /0 (B
i (B B 50, 52 BT IR B IR AR R 2 f
X, GDF-15 £ COPD iy HARHLHI i AV, WU
LU g R WYL A A O 25 BT . GDF-15 3 i i
TG Tl 72 UL - 395K Tt 30 o5 2 0 8 2R 1 3R 3k, T S 3
COPD &< h Bt =k, WU &V g — 4
K GDF-15 1 500G KM 21k 1 454, )t
I % Smadl R S RGE B MR, KR
U] AT B T B A F 5% 45 9L, B GDF-15 /K F & 1Y
COPD & # lfi ARAE IR 5 7™ o, fili T RE 48 bn o 22, FL W
A AT HER COPD S = 1 FF Ik A Be. &l COPD
B GDF-15 K4 B T 1RG50 ™ E AR . 38 TR
Jroek . GDF-15 K& & iy AECOPD B4 T
5 220 T ER A B XU 38 i, I KB YT 1
558 B 17 A ARG A g XUEGS

ARG A —E MR R . (1) A B 5T 0 1 W7 16 A
5%, LB IE GDF-15 5 COPD 4 M fin & iy F 2R 56
% (2) B A% GDF-15 78 COPD iy BAK ML K 5
(3) %M 55 AR A e A 5520 o DA TR] — A w0 3 55 L Bl
Vil R, Ft, @ E — A2 o  REEA B K
B 7 T 52 4 3600 24 T A 25 4R

25 LTk . GDF-15 /K7 & 5 COPD ) /™ 5 2
BER 4 B RAE RN A K. AN, GDF-15 KX AE-
COPD #& IR ABEA —EMi2W M.

2% 3k

[1] HALPIN D,CRINER G J,PAPI A.,et al. Global initiative
for the diagnosis, management,and prevention of chronic
obstructive lung disease. The 2020 GOLD science com-
mittee report on COVID-19 and chronic obstructive pul-
monary disease[ ] ]. Am ] Respir Crit Care Med,2021,203
(1) :24-36.

[2] GUDMUNDSSON G,ULRIK C S,GISLASON T,et al.
Long-term survival in patients hospitalized for chronic ob-
structive pulmonary disease: a prospective observational
study in the Nordic countries[J]. Int J] Chron Obstruct
Pulmon Dis,2012,7:571-576.

[3] JANSON C,NWARU B I, WIKLUND F,et al. Manage-
ment and risk of mortality in patients hospitalised due to
a first severe COPD exacerbation[ ]J]. Int J Chron Ob-
struct Pulmon Dis,2020,15:2673-2682.

[4] BOOTCOV M R,BAUSKIN A R,VALENZUELA S M,
et al. MIC-1,a novel macrophage inhibitory cytokine,is a
divergent member of the TGF-beta superfamily[]J]. Proc
Natl Acad Sci U S A,1997,94(21):11514-11519.

[5] WANG X,BAEK S J,ELING T E. The diverse roles of
nonsteroidal anti-inflammatory drug activated gene
(NAG-1/GDF15) in cancer [ ] ]. Biochem Pharmacol,
2013,85(5):597-606.

[6] HAN E S,MULLER F L,PEREZ V I,et al. The in vivo
gene expression signature of oxidative stress[ J]. Physiol
Genomics,2008,34(1) :112-126.

[7] GARCIA-AYMERICH J.BARREIRO E,FARRERO E,
et al. Patients hospitalized for COPD have a high preva-
lence of modifiable risk factors for exacerbation (EFRAM
study)[J]. Eur Respir J,2000,16(6):1037-1042.

[8] SUISSA S.DELL'ANIELLO S,ANIELLO S,et al. Long-
term natural history of chronic obstructive pulmonary
disease: severe exacerbations and mortality[ ] ]. Thorax,
2012,67(11):957-963.

[9] Reducing COPD readmissions-a personal and political pri-
ority[ J]. Lancet Respir Med,2013,1(5) :347.

[10] WONG A W,GAN W Q,BURNS J,et al. Acute exacer-
bation of chronic obstructive pulmonary disease:influence
of social factors in determining length of hospital stay and
readmission rates[ J]. Can Respir J,2008,15(7) :361-364.

[11] DE COS GOMEZ M,BENITO H A.GARCIA U M T,et
al. Growth differentiation factor 15: a biomarker with
high clinical potential in the evaluation of kidney trans-
plant candidates[J]. ] Clin Med,2020,9(12) :4112.

[12] BEREZIN A E. Diabetes mellitus related biomarker: The
predictive role of growth-differentiation factor-15[]]. Dia-
betes Metab Syndr,2016,10(1) :154-157.

[13] VERHAMME F M, FREEMAN C M, BRUSSELLE G
G,et al. GDF-15 in pulmonary and critical care medicine
[J]. Am ] Respir Cell Mol Biol,2019,60(6) :621-628.

[14] ADELA R,BANERJEE S K. GDF-15 as a target and bio-
marker for diabetes and cardiovascular diseases:a transla-
tional prospective [ J ]. J Diabetes Res, 2015, 2015
490842.

[15] HUSEBOG R.GRONSETH R.LERNER L.et al. Growth
differentiation factor-15 is a predictor of important disease
outcomes in patients with COPD[J]. Eur Respir J,2017,
49(3):1601298.

[16] WU Q,JIANG D,CHU H W. Cigarette smoke induces
growth differentiation factor 15 production in human lung
epithelial cells:implication in mucin over-expression[ ] ].
Innate Immun,2012,18(4):617-626.

[17] WU Q,JIANG D,MATSUDA ] L,et al. Cigarette smoke
induces human airway epithelial senescence via growth
differentiation factor 15 production[J]. Am J Respir Cell
Mol Biol,2016,55(3) :429-438.

(s H . 2021-12-11 &[5 H . 2022-05-15)



