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%] CPR %% CPR /G B7 %] 12 h.24~48 h 894275 GDF-15 /K-F AR fe i GDF-15 FF & BbiE 5% 3 48, (1) A 48, CPR
J&EBP %] 12 h.24~48 h GDF-15 AK-F— #H /v F 1200 ng/L; (2)B 4L .CPR & 12 h #» 24~48 h GDF-15 K-F3% 75, B
X F 1200 ng/L;(3)C 48.CPR J& B %l #= 12 h GDF-15 K-F 7% ,24~48 h GDF-15 K-F4: 12 h Bf A&, R aF4am 3
20 % K KB 1) 5 i NT-proBNP ¢Tnl KF B =S EAFK RN Z(LVEDD) £ F4 5 (LVEF) , 7 3 41
BECPREGGAAMHRTHNL, Z5R  GDF-15 5 NT-proBNP . ¢Tnl B-A X ZA4E A (P=0.001), LVEDD LVEF [
% GDF-15 NT-proBNP  ¢Tnl 7K -F 8 T At E 4L, GDF-15 NT-proBNP ¢Tnl 3K F 408 # st = £33 T GDF-15,
NT-proBNP . cTnl A&7K-F42(P<0.05) , A AR MERIE T, 6 NALARANLSTB éﬂ(xz— 12.738,P=0.001) ,B
045 C LAAK (X* =7.253,P=0.009) ,A 24 C AR B % 2 F (X*=2.240,P=0.097), &it f i GDF-15 NT-
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[ ABSTRACT | Aim To investigate the clinical significance of serum growth differentiation factor 15 (GDF-15) , N-
terminal pro-B-type natriuretic peptide (NT-proBNP) , cardiac troponin I (¢Tnl) changes at different time and its relation-
ship with short-term prognosis in patients with cardiac arrest cardiopulmonary resuscitation. Methods The serum
levels of GDF-15 were detected in 102 CPR patients at instant time, 12 h, 24-48 h after CPR.  According to the rise time
of serum GDF-15, the patients were divided into 3 groups: (1) A group: at instant time, 12 h, 24-48 h after CPR, GDF-
15 levels had been less than 1200 ng/L; (2)B group: at 12 h and 24-48 h after CPR, GDF-15 levels were increased, and
more than 1200 ng/L; (3)C group: at instant time, 12 h after CPR, GDF-15 levels were increased, but GDF-15 level at
24-48 h was lower than that at 12 h. At each time point, the serum levels of NT-proBNP and ¢Tnl, left ventricular end-
diastolic diameter (LVEDD) and left ventricular ejection fraction (LVEF) were detected at the same time in 3 groups.
The death situation of 3 groups was followed up for 6 months after CPR. Results GDF-15 had an interaction with NT-
proBNP and ¢Tnl (P=0.001). LVEDD and LVEF were changed with the changes of GDF-15, NT-proBNP and c¢Tnl lev-
els. The mortality rates of patients in GDF-15, NT-proBNP and c¢Tnl high level groups were higher than those in GDF-15,
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NT-proBNP and ¢Tnl low level groups (P<0.05).

Survival analysis results showed that the 6 month survival rate of A

group was higher than that of B group (X>=12.738, P=0.001) , the 6 month survival rate of B group was lower than that of

C group (X*=7.253, P=0.009) , and there was no significant difference in 6 month survival rate between A group and C

group (X*=2.240, P=0.097).

Conclusion The serum levels of GDF-15, NT-proBNP and ¢Tnl are good indicators

for predicting the short-term prognosis of CPR patients, and the significance of combined detection is even higher.

Lo ifi & 75 ( cardiopulmonary resuscitation, CPR)
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A ¥ 15 ( growth differentiation factor-15, GDF-15) Hij
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(N-terminal pro-B-type natriuretic peptide , NT-proBNP )
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GDF-15 NT-proBNP 5 ¢Tnl /KF-7EPEAL CPR M4
IS P A RAE
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HERFEADA 2012 4E 1 A F 2015 F4 A0
JEB 4= CPR & 3hth B3 102 f, 4% CPR J& i 7
GDF-15 K- FAELRRE My AZEE >N 3 4.(1)
A #1.CPR 58 %| 12 h 24~48 h GDF-15 X F—H#
/NF 1200 ng/L; (2)B 4 :CPR J& 12 h 71 24~48 h
GDF-15 A-F3 A&, B AT 1200 ng/L; (3)C 4.
CPR J& 8 | #1 12 h GDF-15 KX F # & ,24 ~48 h
GDF-15 K-F#H 12 h Bf Bk, H o A 4131 4], % 16
B, % 15 #1;B 4 34 ¥, & 18 #], F 16 #];C 4 37
B, %18 B, 5 19 ], HFCEREREFH AT
I8 Bl % #4AT CPR WA, HREEH S A FH
B b om AFoh i B 0 A RO IR RF
REAAKRBWEREH, 24— BT L LT
xR AHETHME(KL), FHEHFYHET 6
A MBEREANSAEZE ARG FEZ, &N
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Table 1.

three groups

Comparison of general information in the

A FEH
: /% LIRS

S n (R B I i) V)?Eflﬂ‘llﬂ
(min)

A 31 53.63+6.16 16/15 6.37+1.68 8.73+2.23

B4 34 58.59+7.80 18/16 6.45+1.67 7.67+1.17

C& 37 57.09+7.38 18/19 7.32+1.85 8.36+1.51
F/X? 2.198 1.774 2.399 2.386
P 0.108 0.310 0.082 0.091

1.2 FIETERAEFIE A

KAEC2010 B FFo& i & 7 5 & o B 2 $ 36w )
WSRO BhAR O BT AR 0B L SEE CPR 3 0  B E E 3R
WA ArfE A0k CPR H Wi Ar g, 72 °F R 0 Bk 42 0k 2
W R AL & , SLBFAT CPR 6%k, ] A o B B | 22 % iR
B BTERBNE,
1.3 M& GDF-15 NT-proBNP cTnl 7K F 4

GDF-15 Il 2 . B Fk % 0% % Mt 3% 0 & CPR &
H B Z] 12 h 24~48 h 3% GDF-15 4 & K7 &1
S e < /A= P i oS
7& NT-proBNP , cTnl A F, R 4% & GDF-15 A F
WA HAT 4,
1.4 HiHFEFRE

B SPSS 20.0 4 it 8, it & R Maxs &
T,AEBAE R R E R T ZHATHN,ANEK
AT K A E AN E & 1t J7 # 4 47 ; Kaplan-Meier %
JH T4 %] &£ 77 dh & ; Log-Rank B 5 4 36 F 41 8] £
T 2 57 09 L B 1R Al vE GDF-15 KF X &
R AME . P<0.05 H ZRAHRITFE L,

2 & R

2.1 CPR BINEEPZI 12 h.12~24 h & GDF-15,
NT-proBNP #0 cTnl 7K F bk %

3 HHEH MG GDF-15 NT-proBNP  ¢Tnl 7K - 1
L 2ERAGEE 3 HAE AR B A L7 GDF-
15 NT-proBNP . cTnl /K L5, 2 R WA ST ¥ 5
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3 2. 3 48 CPR BINE AR E)ET B GDF-15 7K F Lb % (v+s ,ng/L)
Table 2. Comparison of GDF-15 level at different time in
the three groups (x+s,ng/L)

S n HpZ) 12 h
A 31 659.00£175.64 667.32+151.88"  677.13+222.98*
B4l 34 475.06+198.76 1808.17+192.13* 3155.71+390.58°
C#l 37 542.03+170.38 1743.44+233.60 938.00+295.18*
F Al Faey =8.515  Fypy=340.968  Fyppy =645.456
P1E P <0.01 Py <0.01 Py <0.01

a A P<0.05, 52 CPR BYIE BIZILLEE b o P<0.05, 5[4 CPR
IIE 12 h e R P<0.05, 5 A HL#;d B P<0.05,5 B 4
[

24~48 h

% 3. 3 3 CPR K Ih /g AR BT 8] NT-proBNP 7K 3 EL &7 (xs,
ng/L)

Table 3. Comparison of NT-proBNP level at different time
in the three groups (x+s,ng/L)

TH n ) 12h 24~48 h
A 31 42.19221.82  122.29+40.08° 78.87+29.40
B4l 34 54.37£24.01  498.20+230.83*  995.89+401.20"
CZl 37 55.25£26.84 544.33x138.40*  250.17+94.60**
F 1 F e =2.891 F s = 68.048 Fgp = 137.430
P14 Py =0.04 Py <0.01 Py <0.01

a k) P<0.05, 5[4 CPR S5 I ZI L4 ;b o P<0.05, 5F 41 CPR
WG 12 h e ¢ i P<0.05,5 A 4% ;d h P<0.05,5 B 4
HE

% 5. 3 42 CPR I /EA Bt iE LVEDD,LVEF Lb%E (w+s)

< 4. 3 42 CPR K IhiE A EIRTE ¢Tnl 7KFEEEEE (x+s, pg/L)
Table 4. Comparison of cTnl level at different time in the

three groups (x+s,pg/L)

U n i) 12h 24~48 h
A4l 31 0.51+0.23 0.58+0.20° 0.54+0.32
B4 34  0.53x0.21 0.81+0.33% 27.52+8.35%°
c#H 37 0.67+0.27 0.72+0.23% 3.55+1.11%
FAE F e =4.900 Fuym =6.313 Figp =306.275
Pl P =0.009 Py =0.003 Py <0.001

a} P<0.05, 5E4 CPR G RIZI b4 ;b iy P<0.05, 5 R4 CPR
WG 12 h i ;e i P<0.05, 5 A 4l 1#;d S P<0.05,5 B4
HAs,

2.2 CPR FINERIZI, 12 h,24 ~48 h LVEDD %1
LVEF Eb%;

3 HAEDE AT IR AR B N4 (left ventricular end-
diastolic diameter, LVEDD ) %5, 5 4t it 2% 2 7
(Fyyy = 97.263, Py, <0.001) ;3 41K [ B 1] 45
LVEDD H#, INA Geit25 25 5 (Fyppy = 54.247 Py <
0.001) , I [1] F1 53 2H A7 7E 5E B AUV (F e = 52.632,
P,;<0.001) , 3 A 7e.0oF ST 170 £L (left ventricular
ejection fraction, LVEF) W #, H G 1124 2 5 ( Foym=
116.672, P,y <0.001) ;3 A4UAR R B E] & LVEF H#%,
DG GE2E 5 5 (F gy = 147.437, Py, <0.001) |, B} ]
M AFAE RS HAUN (F o = 136,685, P,,; <0.001;
%5),

Table 5. Comparisons of LVEDD and LVEF at different time in the three groups(x+s)

Hp 2 12h 24~48 h
B
LVEDD( mm) LVEF(%) LVEDD( mm) LVEF(%) LVEDD( mm) LVEF(%)
A4l 31 47.31£5.91 55.24+4.39 48.24+4.62° 56.63+7.23" 46.68+6.03" 55.53+3.25%
B 34  44.27+6.72 54.87+5.74 58.54+3.71* 36.54+7.31* 61.84+9.08"" 30.57+6.76"
ceH 37 46.31+5.65 53.98+4.76 55.87+3.26" 37.63+7.13" 58.46+6.48" 49.85+4.07"

a N P<0.05, 5[F4 CPR G BN ZI L4 ;b P<0.05, 5[F4 CPR M5 12 h L# ;e A P<0.05,5 A 44 ;d  P<0.05,5 B 4l Lb%:,

2.3 IMF GDF-15 NT-proBNP . cTnl K FE5EER

DL GDF-15 1800 ng/L NT-proBNP 400 ng/L.
¢Tnl 1.5 pe/L R BIE, X153 A 5 KT 4 UK -4,
NT-proBNP c¢Tnl 7KF-Fifi GDF-15 /K22 L i A8 4k, 75
2531 iR GDF-15 5 NT-proBNP B A2 HAEH (F =
12.983,P=0.001) ,GDF-15 il ¢Tnl 7R EAZE HAEH (F
=13.328,P=0.001) , GDF-15 NT-proBNP ¢Tnl 5 /KF

HBHICT R T GDF-15 NT-proBNP ¢ Tnl fii/KF-
2 (P<0.05;%6)
24 FBAEBEETRERIR

AHEBE 6 MHAMAFET B U (X=12.738,
P=0.001) ,A M C 4 6 MAEHFEERILLER (X =
2.240,P=0.097) ,B 4HEAFRE: C HHAAFRIR(X =
7.253,P=0.009) (& 1),
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% 6. Mi%F GDF-15 NT-proBNP . cTnl 7k E£ 5 £ &L T-FH
Table 6. Relationship between serum levels of GDF-15, NT-
proBNP, ¢Tnl and the mortality of patients

FET: TR

I S X2 P
A H " (%)
GDF-15
A4 2 18 42.8
AT 8.795 0.005
K4 60 5 8.3
NT-proBNP
K4 34 11 32.4
ki 8.039 0.006
K4 68 7 10.3
cTnl
K4 70 15 21.4
ki 2.200 0.017
A4 32 3 9.4
GDF-15+NT-proBNP+cTnl
AR 22 11 50.0
FAT 4332 0.037
A4 42 1 3.1
10 F [ +
L A
e
5 0.6 | B
I
H
B i
he 0.4
02 F
0.0 F
0 50 100 150 200
5% B El (R)

B 1.3 HAEENEF/LE

Figure 1. Survival curves of patients in the three groups

GDF-15 J& Bootcov % 55 — R 40 B iR 1, oK
TR N EBER PR AT Y U937¢DNA U, J& T7;
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15 FEFIAAE TSR AR 3, 7E oA 4120, (45
CMEAR A K170 LR dn S B Gl ot - 9 it
730 U IR B A 8 0 o 2 v R B ok ok
AL 2 BRSO, GDF-15 #2370 O LA A s 21
Fik" . Kempf % i3, GDF-15 (1) 1fiL 7 7K - 7] 5

DL A R S0F, BRI T GDF-15 5.0 148
PRI R, WL, GDF-15 A 7E B i 464 477 ()0
WU ZUER 3K & Y 3 B A 2 BH 1k e it P 0
Pl /o UL B 9 T, DT 0 ) T ke i 2 2483 45, %
O IR B IR R, R — 1 1O R 3
FA . GDF-15 58 1O 1 3B A kbR ik W 2
— [0 GDF-15 /K-35 5 LVEDD B3 Al LVEF
Rk /> Y 8 A ST BEAR I B B 0 0 B 1 TR
Jii o NT-proBNP 4l FRIK G B 03 2 — , Jia ok ke 31
HETORFEF LR, KA R, o= Rk
J1FH1E, NT-proBNP HR 53 4 A ML, 1L ¥
NT-proBNP KT E NT-proBNP T8 o 0 1 ) PR
R AT, HE— 2L ] B 20 A5 R T 3R - R R
ge, Hesh A PR, W0 O WE S 7t . BIFST B I T
NT-proBNP 7K *F 5 CPR & H9 3L T2 K A3 # 5%
PEST Tl ZE IR 3~6 h 5 THE , Th s f g
e U LA A0 T AR K T o O JULA0E A P ] ) S
cTnl ZKFEAE11.5~24 h ii(@]ﬂl%{ﬁ“” ;IIEEEJ: c¢Tnl Xf
O WU G 2 2 19 ) A A 3 190 80 R S
XKTF CPR B IMLTH GDF-15 /KFEAE CPR Ji A [a] it
6] B4k, LA S H 5 NT-proBNP ¢ Tnl B4R % 3T
TS BTN A A, H TG IR EBFRAR
ARG CPR J5 ML GDF-15 FEAN [ [H] 25
(AR AL o 20, %t 45 4L I GDF-15  NT-proBNP | ¢Tnl
IKEIEAT oA S5 S 7R, CPR J5 A B.C 3 41/l
i GDF-15 NT-proBNP ¢Tnl 7K -3 L Hi 4H W 28 4k
A ¥ RS ALK, B 4 GDF-15, NT-
proBNP ¢ Tnl /K-VFER JREIN G 12 h K 24~48 h
4 T C 4HAY GDF-15 NT-proBNP ¢ Tnl 7K F- 1 i
ik 7 B 4. Mthsh, Jr 22 5 7 75 GDF-15, NT-
proBNP .cTnl HA L HAEH](P<0 .05) , B} NT-proB-
NP . cTnl /K- Ffi % IfiL 3% GDF-15 /K28 1k i 28 1k
[F]y & B LVEDD | LVEF fi%5 GDF-15 NT-proBNP |
cTnl 7KW AR FRTT AR Ak, 32 BT P 0 Bk 45 1
RFHZ MY CPR G, 23 AR R BE .0 L
HODREAR 4 NI, 7% GDF-15 NT-proBNP  ¢Tnl
IS AH R 1 T, BT O DIREAS 2 0 3, O
FAAEE T F I LVEDD K & LVEF B 1% i AH i
AWFFEXT A BE AT T 6 SHEV, 4557 B
7K GDF-15 NT-proBNP ., ¢Tnl & 7K -2 H % B0 T %
Y% T GDF-15, NT-proBNP | ¢Tnl 7K 2 (P <
0.05) . [FIEMAFAEZRHT R, A 410 C LB H 6 4>
AHEFRET B4 (P<0.05),A 41H1 C 4%, 6
MHEARTR 2225 (P>0.05) , XEKW CPR
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HBE MW GDF-15 , NT-proBNP | ¢Tnl #5742 K /K - 3%
Pl %L, i CPR 5 RIZI (12 h (12~24 h Iil¥E GDF-
15 NT-proBNP | ¢Tnl ¥ % 5 22 Tt = 19 & & W5
I,

ZE LAk, PEC Bk IR CPR BTG, B G A
I 28 2 1175 GDF-15 NT-proBNP ¢ Tnl /K-, BEAL 4
HL I CPR S I IR R B

[ &% 30Hk]

[ 1] Kempf T, Eden M, Strelau J, et al. The transforming growth
factor-beta superfamily member growth defferentiation factor-
15 protecters the heart from ischemia/reperfusion injury[ J].
Cire Res, 2006, 98(3): 351-360.

[2] Friedl W, Mair J, Thomas S, et al. Relatlonship between
natriuretic peptide and hemodynamics in patients heart fail-
ure at rest and after ergometrie exercise[ J ]. Clin Chim Ac-
ta, 2009, 281(12) . 121-126.

[3] Gil M, Zarehiske M, Adamus J, et al. Plasma fibrinogen
and troponin I in acute coronary syndrome and stable
anginal J]. Int J Cardiol, 2007, 83(6) ; 43-46.

[4] Bron DA, Breit SN, Buring J, et al. Concentration in plas-
ma of macrophage inhibitory cytokine-1 and risk of cardio-
vascular events in women; a nested case control study[ J].
Lancet, 2012, 359(9) : 2 159-163.

[5] Xu J, Kimball TR, Lorenz JN, et al. MIC-1 function as a
protective antihypertrophic factor released from the myoca-
dium in association with SMAD protein activation[ J]. Cire
Res, 2006, 98(3) . 342-350.

[6] Bootcov MR, Bauskin AR, Valenzuela SM, et al. MIC-1,
a novel macrophage inhibitory cytokine, is a divergent

member of the TGF-B superfamily[ J]. Proc Natl Acad Sci

USA, 1997, 94(21) . 11 514-519.

[7] Tan M, Wang Y, Guan K, et al. PTGF-beta, a type beta
transforming frowth factor (TGF-beta) superfamily member,
is a p53 target gene that inhibits tumor cell growth via TGF-
beta signaling pathway[ J]. Proc Natl Acad Sci USA, 2009,
97(5) ; 109-114.

[8] Kempf T, Wollert KC. Growth differrentiaton factor-15; a
new biomarkerin cardiovascular disease[ J]. Herz, 2009,
34(6) : 594-599.

[9] Kempf T, Widera C, Bavendiek U. Growth differentiationg
factor-15 promotes anti-inflammatory effects and enhances
survival after experimental myocardial in farcion[ J ]. Circu-
lation, 2007, 116(2) . 160-165.

[10] Maisel A. Biomarkers in heart failure; Does prognostic u-
tility translate to clinical futility? [J]. J Am Coll Cardiol,
2007, 50(11): 1 054-060.

[11] Lind L, Wallentin L, Kempf T, et al. Growth differentiation
factor-15 is an independent marker of cardiovascular function
and disease in the elderly: results from the Prospective In-
vestigation of the Vasculature in Uppsala Seniors ( PIVUS)
Study[ J]. Eur Heart J, 2009, 30(8) ; 2 346-353.

[12] Tsuruda T, Boerrigter G, Huntley BK, et al. Brain natri-
uretic peptide is produced in cardiac fibroblasts and
induces matrix metalloproteinases[ J]. Cir Res, 2012, 91
(11) . 1 127-134.

[13] HER, Tk, Mz, 55 O NERRE B FH DI IR
IG5 BUR KR MATFE (], T E
PEFRA4E, 2015, 30(9) : 859-862.

[14] S =i, F 2446 AMI £ Mb ., ¢Tnl hs-CPR I NT-
proBNP 7K P25 £k, 55 1 PR SCL T, o0 I I 45995 B 3R
2009, 9(1) . 43-45.

(HESCHiAE )



