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Pk g 808 B LS PR PE Apela, NT-proBNP K
Cys C K>F-5 31 & B Dh e A~ 4 b AH &P 23 B

FRE, FAL, 2 B
(FIARTITEE B 202 RE, Bepitiik 719000 )

# E: BW #KTmiF AR Apela, RJIEAHEAAAT A& ( N-terminal pro-B type natriuretic peptide, NT-proBNP ) &
a7 % C (cystatin C, Cys C ) fE1% s 77 %358 ( chronic heart failure, CHF ) " 44 & A & 5 5+ & B 2h AL 7R 469 48 K 547
Tk ®AF2017F 1 A~ 2019 5F 12 A THART % = ERKS OIS ) %38 84 200 BI4E AR %, JFAREEE
B-hae o A B ae B ma (n=92) Fe'Fhae RA (n=108) , KA 4 83 AL B % o iF WLEF ( creatinine,
Cr) #= k% % (blood urea nitrogen, BUN ) 4%, KA BEIK 9% B W 3K 0 &40 ) % % = 7F F NT-proBNP,Apela % Cys
CAh%, R CrRTFH AT RiET R (eGFR) , WERFmLAR £ 5+, FK A Logistic ©1)2 547 i £ 1% M /) %38 5
BRI AH AR A, 4 ROC i £53) b NT-proBNP,Apela #= Cys C 5% 71 %38 F K B2 48 R 409 Fml 12,
R B EFH LS T A3 (left ventricular ejection fraction, LVEF ) AR & T Bt R 440 (48.95% £ 5.56
% vs 44.16% £ 7.18% ) , SHHESBARARBR TR FHRARELE, ZFHA %+ FE L (7360, P < 0.001; »'=9.067,
P=0.026) ., M EFER . Fib, AR BMI AR CIEREILEFHAATFEL (B P>005) . BIhertu
BUN (823 +2.78mmol/L ) , Cr (269.78 +21.90 pmol/L ) , NT-proBNP ( 6 064.12 +163.81pg/ml ) , Cys C ( 1.68 +0.03mg/
L)%= Apela( 1.29 +0.42 ng/L ) X F K24 8 £ 28 (3.16 = 1.29 mmol/L, 73.90 + 13.46 w mol/L, 3 157.21 + 180.38pg/ml, 0.74
0.05 mg/L, 0.76 + 0.47ng/L), eGFR (42.38+9.31 ml/min/1.73m") > F '§2h 4 £ 28 (110.92 + 16.68ml/min/1.73m" ) , £
F¥ A it 3 E 5L (1=23.948, 109.414, 168.840, 223.092, 11.908, 49.550, 33 P < 0.001 ) . Logistic =) 5 A7 25 R & 7
LVEF, 27444 . BUN, Cr, NT-proBNP, eGFR, Cys C ¥A & Apela 3 Z1% M 5 Z3BH B B Hib ReM AR R £ (3
OR > 1, P < 0.05) . NT-proBNP,Apela #= Cys C # B 1% 0 7y 5238 - 4 B 5 & R 4 AUC 4% #4 0.605, 0.708, 0.626,
BF 5 A A 0.642, 0.658, 0.694, HEE 5 A 0.618, 0.731, 0.714; = F AL EFIZ S A %ﬁ%a"’ri”ﬁ%#]“m/\%
AUC # 0.747, 4557 BAHRIE A 2 0762, 0.737, Z5i8 NT-proBNP, Cys C #= Apela 1% M & /) B H LK
A AR FE, BEFRESWMMLKSE, s TIe RS 57 A— R AF ML,
KEEIA : BMETE BIIREA A AR Im N IRETIAR; BEIIER C; PR Apela
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Correlation Analysis of Serum Endogenous Apela, NT-proBNP, Cys C Levels
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Abstract: Objective To investigate the expression of serum endogenous Apela, N-terminal pro-B type natriuretic peptide
( NT-proBNP ) and cystatin C ( Cys C) in chronic heart failure ( CHF ) and the correlation between them and renal
insufficiency. Methods Two hundred patients with CHF who were treated at the Second Hospital of Yulin City from January
2017 to December 2019 were selected as the research objects.They were divided into normal renal function group (n=92) and
incomplete renal function group (=108 ). Automatic biochemical analyzer was used to detect the content of creatinine (Cr) and
urea nitrogen (BUN) in patients, and the enzyme-linked immunosorbent assay kit was used to detect the levels of NT-proBNP,
Apela and Cys C in the patient’s serum. Glomerular filtration rate (¢eGFR) was calculated based on Cr level, and the differences
between the two groups were compared. Logistic regression analysis was used to screen the risk factors of CHF with renal
insufficiency, and ROC curve was drawn to judge the predictive value of NT-proBNP, Apela and Cys C in CHF with renal

insufficiency. Results Left ventricular ejection fraction ( LVEF ) of normal renal function group was significantly higher
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than that of renal insufficiency group (48.95% + 5.56 % vs 44.16% + 7.18% ) , and heart function grade was significantly better
than that of renal insufficiency group, the difference was statistically significant (=7.360, P < 0.001; x*=9.067, P=0.026) .
There was no significant difference in gender, age, course of disease, BMI and basic heart disease between the two groups (all P
> 0.05). BUN (8.23 +2.78mmol/L ) , Cr (269.78 £21.90 pmol/L) , NT-proBNP (6 064.12 + 163.81pg/ml) , Cys C

(1.68 +0.03mg/L ) and Apela ( 1.29 + 0.42 ng/L ) in renal insufficiency group were higher than those in normal renal function
group(3.16 = 1.29 mmol/L,73.90 + 13.46 p. mol/L, 3 157.21 + 180.38pg/ml,0.74 + 0.05 mg/L,0.76 + 0.47ng/L), and eGFR

(4238 +9.31 ml/min/1.73m”) was lower than those in normal renal function group ( 110.92 + 16.68ml/min/1.73m”) , the
differences were statistically significant ( /=23.948, 109.414, 168.840, 223.092, 11.908, 49.550, all P < 0.001 ) . Logistic
regression analysis showed that LVEF, heart function grade, BUN, Cr, NT-proBNP, eGFR, Cys C and Apela were the risk factors
of CHF with renal insufficiency(all OR >1, P < 0.05). The AUC of NT-proBNP,Apela and Cys C in the diagnosis of CHF with
renal insufficiency were 0.605, 0.708 and 0.626, respectively. The specificity was 0.642, 0.658 and 0.694, respectively. The
sensitivity was 0.618, 0.731 and 0.714, respectively. The AUC of the combined diagnosis of CHF with renal insufficiency was
0.747, and the specificity and sensitivity were 0.762 and 0.737, respectively. Conclusion NT-proBNP, Cys C and Apela are the

risk factors of CHF with renal insufficiency, and the combined diagnosis of the three factors is of high value, which has a certain

reference value for clinical diagnosis and treatment.
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peptide, NT-proBNP ) & Cys C /K- 51810 1 5608
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i, Blish ik 2855 . ABFo8 23R e HZe i1 2ttt
BH B E MR A

12 BELRA  HL 7170 814 A shA b
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FHIRAHE, #8%5: JL30089, JL47756, JL25938 ) ,
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NI
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O, WA, TABSKHMEUE E S 1E AN
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K4 B B AR A AT ORI A8 LT Cr AR 2R A
('blood urea nitrogen, BUN ) 54t (2% FHHX f e
W7 B2 4G £ 24 11137 - NT-proBNP, Apela, Cys C,
Y7 7 g BRGNS B B AT HRAE . ORYE Cr K
A NERE R (eGFR ) ¢ #R 4 i fL A MDRD
( Modification of Diet in Renal Disease ) A2 47T
., eGFR=186 x ( Cr )-1.154 x (4F4#% )-0.203 x 0.742
(k) M,
1.4 %it o4 DI SPSS22.0 il it 74K
Pt , THETORILIEL = frifE2E (X xs) R,
FEECR ) ¢ Ko db AT e it ot TSR L E 404K
Fon, WECRHR AR E TG b Bk HER
3 MR H Logistic 17100 43 #r. Z: il ROC £k b4
e R, P < 0.05 WERAGFITFE X,
2 H#R
2.1 WARF AL, BE R B
DIREIEH A A2 0 ZE BI04 (left ventricular ejection
*2

fraction, LVEF ) 7K 5 T B IhREAR 4, 03h
R B EL T B H, HEX 2L RIA
GiitEE X ($4 P<0.05)

x1 FWAHABEOLIEEERESRLER
(ERIe o N S 0 AT R
T
aH (n=108) (p) AT
LVEF (%) 44.16+718  4895+556  7.360 < 0.001
14 14 18
I ) 36
LI 9.067  0.026
1123 40 30
I 3 8
22 MmUEBEGRE SRR LR 2, HIGE

A 4= 41 BUN, Cr, NT-proBNP, Cys C F1 Apela 7K F
VIS T E IR IEH 4L, eGFR /K- LT
Uifig IE# 41, dmxf 25 W a5 E X (1
P<0.05) .

FABEIRKREIRIRILR (x25)

A B A 24l (n=108) FIREEH 4L (n=92) t P
BUN ( mmol/L ) 823+2.78 3.16+1.29 23.948 < 0.001
Cr (pmol/L,) 269.78 +21.90 73.90 + 13.46 109.414 < 0.001
NT-proBNP ( pg/ml ) 6064.12 + 163.81 3157.21+180.38 168.840 < 0.001
eGFR ( ml/min/1.73m" ) 42384931 110.92 + 16,68 49550 < 0.001
Cys C (mglL.) 1.68+0.03 0.74+0.05 223.092 < 0.001
Apela (ng/L) 1.29£0.42 0.76 £ 0.47 11.908 < 0.001

23 RS ) 3R A R T AR R 48 Logistic =2
oA WK 3. UL IR 22 RA G
Bhroh AR, DMgYEC g It K T igens 2k

SCHL,
PRI ARtk 4 37 BRI HEA T Logistic M08, Z5 4 R

LVEF, >IJfE4r 9% . BUN, Cr, NT-proBNP, eGFR,
Cys C 1 Apela 218 0> 71 2200 31 & B DI EA 21
RS

*3 B O NFBHEZ BEWEERER Logistic BIYAHHT

A3 B SE. Waldy’ P{H OR {H 95%CI
LVEF 0.116 0.241 0.232 0.003 1.895 1182 ~ 3.039
DIRE R 0215 0.157 1.875 0.001 1.498 1101 ~ 2.038
BUN 0.159 0.163 0.952 0.011 1.970 1431 ~ 2712
Cr 0.184 0.152 1.465 0.003 1739 1.291 ~ 2.343
NT-proBNP 0.167 0217 0.592 0.000 1.694 1107 ~ 2.592
eGFR 0.129 0.162 0.634 0.000 1.594 1160 ~ 2.190
CysC 0.891 0.362 6.058 0.000 2.141 1053 ~ 4.353
Apela 0.284 0417 0.464 0.000 1.785 0.788 ~ 4.042

2.4 NT-proBNP,Apela, Cys C 5% 1S 7 5238 5 &
B i R TR MAL  ULIE 1. NT-proBNP i2Hi&
PR S35 % B DIREAS S AT AN 5 318.78 pg/
ml, AUC 4 0.605, 550 0.642, HUREH 0.618;

Apela IZWE PO )1 208 9 & B DIRe A 2 1 i E
M 1.15ng/L, AUC N 0.708, #5350 0.658, U
JE4 0.731; Cys CiZ2Wrig .0 1 It & B DIREA
SRR 1.47mg/L, AUC K 0.626, FE5tJE K
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0.694, UK N 0.714; =FBGLZWEMED 1=
UK B INHEN 41 AUC 1 0.747 , 554 0.762,
HURE N 0737,

ROC ih#k
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S BE RN ARk R o v . i — 2P 4T Logistic [ 43

Br, 453 W8 LVEF, 0UI6ESr%%. BUN, Cr, NT-

proBNP, eGFR, Cys C,Apela /&80 it k'S

DIREAR R 2, B4 1A X 155 98

B D REA 2 B E WS K Cys C X4 0 1

LW EECR, IS B RE A IR . B

% U AW KB Cys C, Apela fEM&VEC 13208

IR B REA B h KRB, H'5 eGFR 1 —

ERIAH M, IR Cys C, Apela B /E A8 M0 H

Windt kB REA R EAIREY), (BEXT T Cys

C, Apela XM Tk B TIREAS 2 0 A

(EAAME— L5 . 7341, ROC st KR

NT-proBNP, Cys C i2Wiig 1.0 J1 iy 31 5 DA

G (I BURE R S LUK, 2 )N, Apela

W MO i I R B I REAS R e AR,

o FHURIKIREZ, T =F KRG 2BrE .0 )i I
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