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 E: B RKAEFRECHRE (CHF) FACHERFBH hFnEERE2 (Ang2) | BITE C (CysC) Fo
B C R %G /W # %G (hs-CRP/PAB) AL & F TG a3 E M8, Ak LI 2017F 1 A~ 2020 F 1 AEX
TARERBE 117 445 CHF A 0025w B4, BB NYHA 9 %45 % NYHA 41 (n=34) , NYHA I8 (n=52)
o NYHA V4L (n=31), 3 it Bl Aokt A T 37 B4 4 48 Best BE 40, KA BLISA 3 dn i Ang-2 K-F, KA
F R AT o JE kAN BNP, KB 2 ik k4 m] Cys C, hs-CRP A= PAB K-F . MEBH G AETAH, LR HREE6
MAREEECEIR IS RERT (SCD) . RALREFX T £ 5 R F NYHA 4% %% f i Ang-2, CysC #» hs-
CRP/PAB £+, 5 JA Pearson % Spearman # 35 #7 f2 7% Ang-2, Cys C, hs-CRP/PAB 5 BNP, LVEF, NYHA %484 1%,
3 35 ROC ¥ &4 #7 f2 i Ang-2, Cys C #» hs-CRP/PAB xFil CHF iU #9 6 R, £ &Rl 4L d % Ang-2, Cys C,
hs-CRP/PAB, BNP % T %820, LVEF /& TxF B4, EA L35A47AE R F NYHA 5 R & 7 £ 739 A 4t 5 & 5L (F=7.98,
8.27, 8.36, 8.55, 9.74, ¥ P<0.05 ); Pearson 48 % P> %77, 27 Ang-2, Cys C, hs-CRP/PAB 5 BNP £ E 48 % (7=0.635,
0.448, 0.649, ¥ P<0.05), 5 LVEF £ fi#8% (r=-0.571, -0.645, —-0.627, 3 P<0.05), Spearman #8 % £ » ¥ 2.7,
7% Ang-2, Cys C #= hs-CRP/PAB 5 NYHA » % 2 E48% (1=0.713, 0.633, 0.584, 3} P<0.05) ; T/ R R B& hiF
Ang-2, hs-CRP/PAB, Cys C & TS RI4F &%, ZFH AL FEL (122953, 3.738, 9.768, 3 P<0.05) ; 4 H) fik
Ang-2, Cys C #» hs-CRP/PAB M| #J5 #9 ROC w4, X AUC %314 0.713, 0.737 #= 0.670, Bca-#m 49 AUC # 0.860.
it ZHEOHEEFAC R EL 0F Ang-2, CysC #= hs-CRP/PAB & ik 5 Lmth = EA2 A %, Bstle AFUs L H— %
a9 TR HAE
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Value of Serum Ang-2, Cys C and Hs-CRP/PAB Ratio in the
Evaluation of Clinical Prognosis in Elderly Patients with
Heart Failure Complicated by Arrhythmia
ZHANG Wei-dong, QIAO Ming-gang

( Department of Clinical Laboratory, Penglai People’s Hospital, Shandong Penglai 265600, China )

Abstract: Objective To investigate the value of angiopoietin 2 (Ang-2), cystatin C (Cys C), hypersensitive C-reactive protein/
prealbumin (hs-CRP/PAB) ratio in the evaluation of elderly patients with chronic heart failure (CHF) combined with arrhythmia.
Methods A total of 117 elderly CHF patients with arrhythmia admitted to Penglai People’s Hospital from January 2017 to
January 2020 were selected and divided into NYHA 1 group (n=34), NYHA Il group (n=52) and NYHA IV group (n=31)
according to NYHA classification, and 37 healthy people during the same period were selected as healthy controls. Serum Ang-2
levels were determined by ELISA, BNP was detected by chemiluminescence microparticle immunoassay, and Cys C, hs-CRP and
PAB levels were detected by immunoturbidimetric method. The clinical data of patients were collected, to recorded whether heart
failure recurrence or cardiac death (SCD) occurred 6 months after discharge. The differences of serum Ang-2, Cys C and hs-CRP/
PAB in patients with different NYHA grades were compared by one-way ANOVA Pearson and Spearman tests were used to
analyze the correlation between serum Ang-2, Cys C, hs-CRP/PAB and BNP, LVEF, NYHA grades. ROC curve was established to
analyze the clinical value of serum Ang-2, Cys C and hs-CRP/PAB in predicting the prognosis of CHE. Results Serum Ang-2, Cys C,
hs-CRP/PAB and BNP in each case group were higher than those in the control group, and LVEF was lower than the control group.
Those values were significantly different in patients with various NYHA grade (F=7.98, 8.27, 8.36, 8.55, 9.74, all P<0.05).
Pearson correlation analysis showed that serum Ang-2, Cys C, hs-CRP/PAB and BNP were positively correlated
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(r=0.635, 0.448, 0.649, all P<0.05), and negatively correlated with LVEF (r=-0.571, —0.645, -0.627, P<0.05). Spearman correlation
analysis showed that serum Ang-2, Cys C and hs-CRP/PAB were positively correlated with NYHA grade (r=0.713, 0.633, 0.584,
all P<0.05), and serum Ang-2, CysC and hs-CRP/PAB in patients with poor prognosis were higher than those with good prognosis
(£=2.953, 9.768, 3.738, all P<0.05).The ROC curves of serum Ang-2, Cys C and hs-CRP/PAB to predict prognosis were plotted.
The AUCs were 0.713, 0.737 and 0.670, respectively, and the combined AUC was 0.860. Conclusion Expressions of serum Ang-

2, Cys C and hs-CRP/PAB in elderly patients with chronic heart failure are related to its diease conditions, and have a certain

predictive value for their clinical prognosis.
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18 M0 1 %53 ( chronic heart failure, CHF ) ,

fATFRC s, 2 RO R B S 5 & o A A s 1
() —JREMERRE, R A A0 B & i B 2 A 1)
FEEHY, A CHRE, CHF 2% T &4 AHE,
H AT T E CHF 3 $icht DLAEAE 50 J5 i B i 4 &
U, CHF B#E A S MBI F O AR I, LA
R AT | AN R AR BE A S K gt s 920, AT
CHF Ji ik J& . CHF I &R B 2R 322,
FHA RO I S 7 2O S T IO s
e HAT B . HATE 28 BN 145 AR K 2
( Angiopoietin 2, Ang-2) ™, BEHIE C ( Cystatin C,
Cys C)P Hifg C i M / Hifis & 1 ( hypersensitive
C-reactive protein / prealbumin, hs-CRP/PAB) [{f
AT 530 S WRBILAAR IS PN K DI RE . JE Sy Rl FdR
B, BEI A CHF BB TG AR 2 . AR
FELAFR BT B 117 B A 4, RIE T
Ang-2, Cys C Fl hs-CRP/ PAB F {8 X 5 % T F 3T
i E, DI RIG IR ST T Pt —E S5 K35

1 MR5HE

1.1 APt wE2017 41 A ~ 202041 A
W BEMIA Y 117 9] 2 4F CHF I & O AR B,
gy A AniE: D2 N CHF, JEEEREOE g,
PR, AT A SR LG B / 35 O IR o 2

( American College of Cardiology / American College
of Cardiology, ACC/AHA) il B2 WrknifE 7 @
Y= 65 % QBEFMEIEZEMERE . H
Frpni: Ok %51 & 00T, QMEIEEAE
FAR IR . IR A s FF AOBE s . 5™
IR | P IIRERDS; @IRIRERIA A, ATER
FAE B9 (NYHA ) ™ 20 NYHA 114
(n=34), NYHA M4 (n=52), NYHA V41 (n=31),
HH NYHA T4, B0 6], &ik14 4], 4
72.36 + 6.82 %, BMI 23.56 + 2.14kg/m’ NYHA 41,
BYE33 4, P19 i, 4FEEE 72.45+£7.06 %, BMI
2322 +221kg/m’; NYHA V4, Bk 18 4, &k
13 47, 4F % 73.19+7.24 ¥, BMI 23.47 +2.08kg/
m’; DV R ARG R 51 37 BME A fd et BB 4
Hor, Bk 22 ], 2otk 15 ), AEHR 72.08 £ 7.82 %,
BMI 23.15 + 2.38kg/m’, 4L EPER] . il . BMI

R L 22 R G F B L (P>0.05) o AR
IR AT B AR PR Dl S il

1.2 RELRXA U AR (D2
IR AUS800 74 ) o i ]: Ang-2 1Y ELISA £ ] i
Mg (Bl TSl ARAR ), BNP fhae Atk
M & (r o B AR AR AF] ), CysC,
hs-CRP, PAB i itk & (7 I € B A Rk
A BRAT ) o

1.3 Zak WEZRE —BIGIRGERE, ksl
WY L IR RAESE, ABERTHhICER F A I KO, SR
4 A sh A (AU5800 2 ) 46 IfiL 3 Ang-2,
CysC, hs-CRP, PAB #ll fixi 4% BK ( brain natriuretic
peptide, BNP) 7K°F-, Frr Ang-2 /KF->k H] ELISA
0, BNP SR FH AR 2% R GOk G2 Ao I il
Cys C, hs-CRP Fl PAB SR FH i Lk Al , Jfit
5 In(hs-CRP/PAB) fH . B MBE/ERVI 6 T~H, LA
BB WIS 3= WIN X e Y T (B BT = 0 N = = Vi
& TAERZE (receiver operating curve, ROC ) 43
Mr Ang-2, Cys C, hs-CRP/PAB X & % i ¥l 1l )5 A
R A2 .

1.4 %itE 454 KFH SPSS 22.0 A4 i,
FFEIER A TR TR AISEL £ i (X xs)
For, ZHN BRI R T 225001, WALRE L
BRI FEAS ¢ K550 TR R LIE R (%)
TR, AliE HECR T 7 K% SR ] Spearman 5§
Pearson £ 46 43 #r 1L 75 Ang-2, Cys C, hs-CRP/PAB
5 BNP, 2.0 GF 104340 (lefe ventricular ejection
fraction, LVEF ) | NYHA 7 g Ml 5, 24l ROC
{2853 BT 45 ML 3 A5 A5 6 TS i TR . P < 0.05
RERATIFE L.

2 #R

2.1 A#fiFigARA LVEF b4 3K 1. CHF &
H 1ML Ang-2, CysC,hs-CRP/PAB, BNP i X} HR 4,
LVEF it T X B 4], DL EH8Fr7E AR NYHA 439%
BEZHZERYA ST E X (¥ P<0.001)
S fd XS I b, NYHA 1141, NYHA I 44 F1
NYHA IV 21 Ang-2, Cys C, BNP, In(hs-CRP/PAB),
LVEF% 2 S ¥ A it %2 L (¥ P<005) . 5
NYHA IV 41 Fb %, NYHA 11 4H. NYHA 1T 4 Ang-
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2,Cys C, BNP, In(hs-CRP/PAB),LVEF% 2% 5 ¥ 4 4

TR (¥ P<0.05) .

2.2 i 7% Ang-2, Cys C, hs-CRP/PAB 5 BNP,

LVEF, NYHA %4248 ¥  Pearson A J&1E 20T i

75, Il %% Ang-2, Cys C, hs-CRP/PAB 5 BNP %
%1

1E AH % (7=0.635, 0.448, 0.649, ¥ P<0.001) ,
5 LVEF £tH% (=-0.571, -0.645, -0.627, ¥
P<0.001) , Spearman ASCHESMHT R, I Ang-
2, Cys C, hs-CRP/PAB 5 NYHA 4} 4 & iF #H %
(r=0.713, 0.633, 0.584, ¥ P<0.001) .

& MmEFESFR K LVEF tb&

NYHA N4 NYHA M4 NYHA V4 fi BT R 2
oH F P
(n=34) (n=52) (n=31) (n=37)
Ang-2(pg/ml) 174.26 +20.36 240.39 + 30.56 282.14 +37.84 125.37 £ 16.05 7.98 <0.001
CysC(mg/L) 117032 1.84+0.36 259 +0.43 0.79+0.21 8.27 <0.001
In (hs-CRP/PAB) -352+0.62 -3.14£0.72 262024 -3.76+0.82 8.36 <0.001
BNP(pg/ml) 397.24 + 60.4 630.84 £ 73.15 1120.87 + 142.61 63.12 £ 8.24 8.55 <0.001
LVEF(%) 51.20+2.14 4753£9.16 38.12+10.36 61.52+7.81 8.74 <0.001
23 TR R RE & & & iF Ang-2, CysC, hs-CRP/ %2 AEWEEZEME Ang2, CysC, hs-CRP/PAB tL#
PAB tb#x WK 2. HEAREFIIE Ang-2, Cys
. o . - BEAR HE RAF
C 1 hs-CRP/PAB 5 T Hilj7 R 4F %, 225 BAL A (n=38) (n=79) P
HEE L (¥ P<0.05) .
24 a7k Ang2, Cys C, hs-CRP/PAB #t & %75 Ang2(pg/ml)  27036£29.34 252.15£32.15 2953 0.004
a3, Y Ang-2, Cys C Fll CysC(mg/L) 251047 187024 9768  0.000
hs-CRP/PAB il #ii J5 19 ROC ik, H AUC 4331 hs-CRPIPAB  —272+033  -3.15+067 3738  0.000

S 0.713, 0.737 #10.670, BeA 4 A AUC 24 0.860,
x3

1% Ang-2, CysC, hs-CRP/PAB Xf &&EFEHIIS T MHE

o e AUC P RYE (%) Rl (%) HEE (%)
Ang-2 24758 0713 0.000 86.8 43 65.55
CysC 2.05 0.737 0.00 737 772 7545
hs-CRP/PAB -3.07 0.670 0.003 68.4 59.5 63.95
AR / 0.860 0.000 711 873 79.20
10 — - ﬂéﬁfi@%ﬂ%ﬁ%ﬁ%?ﬁ%ﬁd%,u{Eﬁfﬁfﬂﬁ%%&ﬂfJ
@ %éngaz WML IR A 8 AT iE A 1L BRI R b=
osf ® %hZECRE/PAI REA LR A P IS R I A g b 1), RS-
B b B AT RO o 17 B T 71 5 i %t Byl R
%I °er w,’@;’ BIT HA —E B L SR BILLINTE Ang-2, Cys C,
| o hs-CRP/PAB il BNP & X1 B 41, LVEF I T-XF HR 4,
. ILAE PN Bz e g s vl 2 0o IS R 40 ) A FRACEERE
02 TIFBOHEE RE I TR, 20 AP0 &
Hh ) B S AR AL U AR BIFSE A I, Ang-2, Cys C,
o'oo.a’ ojz o.l4 ois ojs 10 hs-CRP/PAB Fl BNP Y7t CHF Jf & .0 2k J 4
1 - wRE o s Rk, H 5EE M EHAR A G, Ang-2 & —F
R AN I A R T R P A 5 WA T
3 i o ) LI M T L. EATBRSCR I CHF %

CHF J&—Fp A TP As, 7EBam & it g v n]
IR OERE, W, SR, =i
OBl A, AT OEMEAE R E A 40%~50%"",
CHF 7£9 1 28 fad f v b I 4 5 Z 4~ Ik 2 A 4
ARG KR A BAR A R, A Lot B A

MLE Ang-2 KRR &, {HAE CHF I & DR
W ERF AR P Cys C JR—Fh i /N ek g
I IRERH AR bR, W REE A  RAE R . 51405
I N R AN RE )32 2 50 i A e 1) & 1

ULAh, B IIRER R 2 A B S Bk E
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eI, ATt — e SR O IR I, SRR

Pl a2l A RE R AR BAE fE ", hs-CRP

SEALA S UL S SR SNV AR bR, RISt TR

TN =35 I 11 T AN 1 2 2 R o o/ DT T

P T Y 224505 PAB B MG, o]

S WRHLAR S K F FE FRARAS, 10 hs-CRP/PAB [t

{H 50 ) 508 R B DIAR G 2% CHRISTIE 4 Y

W5 &3, hs-CRP/PAB XHi2IKi CHF 1Y & A s

PG BA B B RS AME, 58 s W

WO WA GibR Y (cTnT, BNP) SRR IEASE, A

UATFE R CHF JF AL W UK LT hs-CRP/PAB

JKPHEE, H hs-CRP/PAB 5 (93 15 /™ P £ AH

K, BRI ATRE Dy CHF g tE 22tk #2 v, SF i 2hae

B AR A 1S S AT 1S 5 | R R R g AR

BRAAL, BNP YRR L2 LA - TG P2 K,

REAS IR T K B EE S, MR ER I AL, MATIXS CHF

R A SRR AN, HKF

Ang-2, Cys C Al hs-CRP/PAB 1] HE iffi i 5 i) BNP

ISP I E AR 2 AR ZE LR, 3 O ULTR] 5T v i J

DURBVFIRE S S, M k. Co LA AL R E.0 D g

AL P A, WA KA L Ang-2, Cys C

1 hs-CRP/PAB W] 1 ff i, HLJHC B0 1 )= 9 AUC

SR04 0.713, 0.737 F10.670, 35 HA — 5 I R 1

FIMHE, WA AUC 2 0.860, X4 CHF

IR DR B KA O R B IR AL B A

BLF I RIS AN EL, mIX G RS 7 31— g Rl B

2.

28 T, I3 Ang-2, Cys C Fil hs-CRP/PAB

A S B AR DA AL B S AR R, H

Xof S TS BAT — 2 RO T (L
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