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Abstract  Objective: To analyze the diagnostic value of plasma atrial natriuretic peptide intermediate fragment

(MR-proANP) in patients with heart failure(HF) complicated with atrial fibrillation(AF). Methods: A total of
207 patients with chronic HF who were hospitalized in the Department of Cardiology of Hebei Provincial People's
Hospital were selected, and 57 patients without HF and AF diagnosis but suffering from coronary heart disease
and diabetes were included in the control group. HF cases were divided into sinus rhythm HF(HF-SR) group and
HF with AF(HF-AF) group according to the presence or absence of AF before hospital, and the differences in
basic data of the three groups were compared. The diagnostic value of MR-proANP in HF-AF was evaluated by
ROC curve. Results: D The differences of MR-proANP among the three groups were statistically significant(P<C
0.05). @The left atrial diameter(LAD) and MR-proANP were significantly different between the HF-AF group
and the HF-SR group(P<C0.017). @ ROC analysis showed that in HF-AF patients, with the control group as
the control, the area under the curve(AUC) of MR-proANP in the diagnosis of HF-AF was 0. 946(95%CI ; 0. 913
~0.979, P<C0.001), the sensitivity was 86. 8% and the specificity was 96.5%. Taking the HF-SR group as a
control, the AUC of MR-proANP in the diagnosis of HF-AF was 0. 662(95%CI: 0.588—0.736, P<(0.001),
and the sensitivity was 68. 9% , and the specificity of 60.4%. Conclusion: The LAD and MR-proANP concentra-
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tion increased significantly in the HF-AF patients. MR-proANP has diagnostic value in HF-AF patients.
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Table 1 General data BICY%) s M(Pys s Prs)

I H HF-SR £ (101 %) HF-AF 4 (106 ) X R (57 ) P14

L/ % 68.0(56.0,76.0) 75.0(66.0,81.0) 68.0(60.0,74.0) <0. 001
5 65(64. 4) 75(70.8) 32(56.1) 0.171
DB/ (K » min D) 82.0(71.0,95.0) 87.0(73.0,108.0) 75.0(68.0,90.0) 0. 004
BMI/(kg *+ m %) 25.4(22.0,29.4) 24.9(23.3,26.8) 25.0(23.2,26.4) 0.353
SBP/mmHg 133.0(114.0,149.0) 130.0(110.0,146.0) 136.0(126.0,145.0) 0.102
DBP/mmHg 78.0(67.0,88.0) 78.0(68.0,93.0) 78.0(70.0,87.0) 0.773
NYHA LT hg 5K — - — 0.125

II % 13(12.9) 15(14. 2) — —

I %% 52(51.5) 40(37.7) — —
V& 36(35.6) 51(48. 1) — —
W2 4 23(22.8) 29(27.4) 12(21. D 0.608
R 20(19. 8) 25(23.6) 6(10.5) 0.130
i /L 9 BB 52(51.5) 42(39.6) 30(52. 6) 0.145
W R 29(28.7) 50(47.2) 13(22.8) 0.002
1o I 4 2 — - — 0.610
14 3(3.0) 4(3.8) — —

I % 11(10.9) 15(14. 2) 11(19.3) —

I %% 45(44.5) 45(42.5) 27(47. 4 —
¥ TH 28 i 458 5E 27(26.7) 41(38.7) 15(26. 3) 0.116
MaEH/ (g L7H 135.0(119.0,151.0) 130.0(110.0,145.0) 135.0(122.0,144.0) 0.165
ALT/(U-LYH 16.1(12.7,26.4) 19.3(13.1.28.8) 16.0(11.8,21. 1) 0.107
AST/(U L™ 20. 3(16. 6,30.0) 22.7(17.7,34. 1) 19.3(17.4,23.8) 0.024
LDL-C/(mmol « L") 2.4(2.1,3.2) 2.2(1.6,2.8) 2.7(2.3,3.2) <0. 001
TC/(mmol « L™1) 4.0(3.1,4.6) 3.2(2.6,4.2) 4.2(3.6,4.8) <<0. 001
JRWZ/ (pmol « L™1) 460. 8(364.5,563.9) 451.4(374.5,576.0) 302. 8(251.7,357.7) <<0. 001
JRZ A /(mmol « L) 7.0(5.5,10.6) 8.2(5.5,11.6) 4.7(4.1,5.4) <<0. 001
JLEF/ (pmol « L™ 86.8(73.2,117. 1) 99. 2(80.3,137.0) 69.0(61.0,74.9) <<0. 001
GFR/(mL « min™ ") 71. 6(50. 7.89.0) 61.3(40.4.84.9) 90. 9(82.3,96.0) <<0. 001
LAD/mm 43.0(41.0,48.0) 48.0(43.0,52.0) 36.0(34.0,38.0) <<0. 001
LVEF/% 45.0(38.0,54.0) 46.0(33.0,59.0) 65.0(63.0,68.0) <0. 001
LVEDD/mm 56.0(49.0,63.0) 54.0(47.0,60.0) 46.0(43.0,47.0) <<0. 001
¢TnT/(ng+ L) 40. 0(40.0,50.0) 40. 0(40.0,43.0) 40. 0(40. 0,40.0) 0.001

NT-proBNP/(pg * mL™") 3734.0(919.5,9000.0) 4281.0(1722.8,9000.0)  87.0(60.0,161.5) <0. 001
MR-proANP/(pg * mL™") 393.0(229.5,560.5) 551.5(379.0,734. 3) 162.0(107.5,214.0) <<0.001
H BMI: A& 5 45 44 SBP . Yo 4 [ s DBP . 7 3 R AL T . W& BRFE & 1 ; AST . KA AR ¥ & W ; LDL-C IR % J¥ J5 8 A B 1
3 TC . A H & 5 ; GFR B /NERIE 3 5 T T O AU HEH T,
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2.2 IR EEAS BEREAY G L3R

5 HF-SR 445t . HF-AF 44 LAD ¥ K, MR-
proANP ¥ i ; HF-AF 415 HF-SR 41 LAD, MR-
proANP BJ/KF 25 A g i 7E L (P <<0.001),
W2,

2.3 AHRMESHT

MR-proANP 5 HF-AF & 75 H 5 3 M 56 1,
AR NP AR B (- =0. 683, P<C0.001) ; MR-
proANP 5 HF-SR &7~ ) 18 35 M 5G4, M 6 6 &R
g R AR BE (- =0. 551, P<C0.001),

2.4 ROC 2 W2 tr

£ HF-AF & ", LI HF-SR 41k~ *f 1g,
MR-proANP 2 i HF-AF pHi 28 T i FL (AUC)
SN 0.662(95% CI:0.588~0.736, P <C0.001), Lk
R R S B Y B K E BRI 24 % 4R B E MR-
proANP 2l HF-AF (%) # Wi {8 J& 438 pg/mL, LI
W2 W HE-AF (9 R 8UE R 68. 9%, R 55 %
h60. 4%,

1 HF-SR & o, DL X IR 2H /5 4 %) B8, MR-
proANP 2 Wi HF-SR ) AUC 4 0. 857 (95% CI .
0.801~0.914,P<C0.001) ,MR-proANP 2t HF-
SR Ay B0 {8 2 312.5 pg/mL, LAt A 8 {5 2 Wi
HF-SR R0 K 65. 3% 452 8 98. 2%, il
3 KK 1~3,

R2 3HE-MBEANAALLE
Table 2 Pairwise comparison of the general data of the

three groups

T a 5 Hvk a 4k a 53 #vk
0,1 0,2) 1,2
A <C0. 001 0.294 <C0. 001
i F <<0. 001 0.031 0.019
Wl R 95 52 <<0. 001 0. 140 0. 002
JUL T <<0. 001 <0. 001 0. 041
PR R <0.001 <<0. 001 0.241
RER <20. 001 <<0. 001 0.110
AST 0. 002 0.048 0.048
TC <<0. 001 0.056 <20. 001
LDL-C <<0. 001 0.106 <20. 001
GFR <20. 001 <<0. 001 0. 009
LVEF <<0.001 <<0.001 0.057
LAD <20. 001 <20. 001 <20. 001
LVEDD <<0. 001 <0.001 0.012
¢TnT 0. 004 <0.001 0.042
NT-proBNP <<0. 001 <20. 001 0.131
MR-proANP  <20. 001 <20. 001 <20. 001

T ZHEARABMBER LR ERER LR P<
0.05.RH a s BB AT Z E LB 5 K P <<0.017
(0. 05/ NERHFHITFE L, (0, 1D)FERXIEHAE HF-
AF PG L #5(0,2) F7m X R4 5 HE-SR 4 % 7 L% 5
(1,2)3F%~ HF-AF 15 HF-SR AWM L%,

% 3 MR-proANP 5 NT-proBNP i2 liff HF-SR/HF-AF B &
Table 3 Values of MR-proANP and NT-proBNP in the diagnosis of HF-SR/HF-AF

g7 g AUC95%CD) P MW/ (pg mL D REE/ % FFE/%

MR-proANP HF-SR/ X IR 4 0.857(0.801~0.914)  <C0.001 312.5 65.3 98.2
HF-AF/ %} 184 0.946(0.913~0.979)  <<0.001 294 86.8 96. 5
HF-AF/HF-SR 0.662(0.588~0.736)  <C0.001 438 68.9 60. 4

NT-proBNP HF-SR/ %} IE £ 0.981(0.965~0.997)  <C0.001 275.5 98.0 89.5
HE-AF/ X} 20 0.990€0.980~1.000)  <C0.001 714.5 91.5 98.2
HF-AF/HF-SR 0.541(0.462~0. 620) 0. 305 1463 81.1 34.7

3 g % .9. 33 £, FHS 1Y 50 4EF U5 #IF 58 45 R L B, AF

AW 5T 9 A TR BEAF BE IR T 19 HF-SR, HF-AF
B IEO AR ) R AT 0 | I R A2
Jo HF K AF fyf B4, o o4 o 7 7 9 Rt
BT MR-proANP 7£ HF-AF (12 Wi ¢ 15 . K I IR
A G2 R AR AL B PR R AR

£ Framingham (0 JEAF5Y (FHS) B 1t 50 419
BT AR W R B S B AT BRI T 4 £,
WK S AF Jx mE MG K KN K., 7E Biomar-
care WFFE T, BVEAE 50 B I ML 60 % 5 &4
AF AOME G 2 38 I R &4 A AF 19 XU AR
I, AR AR SR AF B9 — 5 KA fa G IR £
TE 1998~2007 4F , 4F#% 60~69 % . 70~79 % .80~
89 % AF 1l XU JE 4 I 50~59 $ il 4. 98 f%.7. 35

1) 2295 23 B o A e 10 398 T B S T TEARHF
i, HE-AF A i E4AE 8 o 75(66,81) %7, B
Al 21 A7 BOAE IS I K. H HF-AF 415 HF-SR
HEMAEESR IR 2R, AMRKEAELSRS b
WWFITAE TR BRI AF B2 4& KBS ERD
K A G, T RE S B AR R O IS5 H AT aE IR
AT AR AH G, B A A I 15, o0 L33 8 41 4 4L
I 7 4 40 3% 34 186 0, 2 5 0 P T T R B
JULAEE AR B 3 I T B0 s i oKL R AR RO KU
Hm

Frank-starling 2 11, & 81 HF 8.0 AL 45 )
Al BE 15 5| e 22 = i 00 for T, A2 AR R ) 1
T, 22 By FE 8, A A Z 51 22 AR T K
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O P WLEF AL FndT R BRI, e 451 & AF &£
FHERE ., T AF BFC By 2 50 A 8800 W i, ik — 25 51
& LAD M K. LAD J&— A RLAEJL-F T i AF
B PR R S8 TE i AF B 28 AL AN far,
LAD #fREFE MO i 48 F 4 E 2.0 8 A R FH 4
AL ML T A W BEfF R . AR EWS
HF 1) &AL K F & #H 3¢ . 1 MR-proANP 1E
O EMNIREY E— B E LR HF &%
B I8 AR B . A B 5T £ BT, HE-AF 8% LAD
[t HF-SR K, Al e B T /2 b7 M £ HF-AF
RO R T A 5 R E AT 4 IR I B
B K A LAD fE3% 3 4l 22 18] ik 25 5, I
BT A Bl U7 19 LR RE PR I 5T R A LAD £E
HFrEF ,HFmrEF ,HFpEF Z A ) 22 &,

0.8
il 0.6
ﬁ —— MR-proANP
0.4 —— NT-proBNP
SEL
MR-proANP:AUC=0.946
0.2 B Wi {E=294 pg/mL
NT-proBNP:AUC=0.990
W {E=714.5 pg/mL
0 -
0 0.2 0.4 0.6 0.8 1.0
1-HRE
B 1 MR-proANP 5 NT-proBNP 7% £ 5 HF-AF 5 %f
B4HM ROC # £
Figure 1 ROC curve of MR-proANP and NT-proBNP
in differentiating HF-AF and control group
1.0F
0.8
il 0.6
E —— MR-proANP
0.4 —— NT-proBNP
SEL
MR-proANP:AUC=0.857
0.2} EWr{E=312.5 pg/mL
NT-proBNP:AUC=0.981
W {E=275.5 pg/mL
0 -
0 0.2 0.4 0.6 0.8 1.0
1-H5RE

2 MR-proANP 5 NT-proBNP 7£ % 5 HF-SR 5 %t
FHR ROC Hi 2

ROC curve of MR-proANP and NT-proBNP

in differentiating HF-SR and control group

Figure 2

1.0F
0.8
il 0.6
ﬁ —— MR-proANP
0.4+ ——— NT-proBNP
SEL
MR-proANP:AUC=0.662
0.2t HiB{E=438 pg/mL
NT-proBNP:AUC=0.541
Ei T {E=1463 pg/mL
0 -
0 0.2 0.4 0.6 0.8 1.0
1-45RE

El 3 MR-proANP 5 NT-proBNP 7 % 5| HF-AF 5
HF-SR ) ROC # £
Figure 3 ROC curves of MR-proANP and NT-proBNP
in differentiating HF-AF and HF-SR

FEAE 5T 1, HF-AF 415 HF-SR 418 NT-
proBNP SRS RAFAE G225, AR ERY,
HE-AF # HF-SR % NT-proBNP “F 35 800~
1100 ng/L™7, X AW 58 45 L 2L, NT-proB-
NP J& —Fh B % I Wit 4= B 1 3 8h ) 2 L+ 48 (R A
AR AE Wb i W DR PR B AR e A D (o L AT A
e AR S B B R ORE W AR A )Tz 1 T I R L
e, HWFFEEM , fE HF-SR B, 0 % BE 52 3 42 hf
P, 43 WA JE R NT-proBNP, i fE AF B}, 5% .0
B WUAS [a] 26 W 46 9 52 ), o0 B 7T fig J2& 40 W NT-
proBNP £ %7,

MR-proANP £k A I F 4 BK i) — Fh A2 %
fife = AR HE 2 W0 X305 5 T8 19 1 76 8 3
ZH Ok Z M H . 5 NT-proBNP # /2 , MR-
proANP =B .0 By WL G 433 , %o 0 1 £ A 1
W N, Eckstein BF 58Xt 632 i Hy 8 2 09 0 A
M T I MR-proANP, If b 8% H %} AF 1 SR
BEWZEME., EZ5Eh A 151 #1249 &
HE AF, 5 SR 4IM L, AF 41 MR-proANP 7K
g S 5 (385 (258, 598) pmol/L vs 201 (89,
375) pmol/L]", FEARHF 5% v, HF-AF 41 MR-
proANP F {7 5 & 551.5(379.0,734.3) pg/mL,
% HF-SR 4H 393.0(229.5,560.5) pg/mL KX} &
41162 (107.5,214.0) pg/mL % 2 Jt &, H HF-
AF 215 HF-SR 44 MR-proANP 14 2% 7 B A 4 1t
R (P=0.00D), X5 FRPFRE BRI, X
e S HF-AF S 3005 R A& O B AERY
RO B BE 2 5K ORI MR-proANP A ¢, [ I
MR-proANP & —F 55 58 75 73 s 0o B J ) B K .

MR-proANP 7£ % 5] HF-AF 5 HF-SR & Wt
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o 741 -

7 ROC B AUC H 0. 662 (AW (>~ 438 pg/mL.
REEH 68.9% K 7 FEh 60. 4% . P<C0.001),
NT-proBNP 7 % % HF-AF 5 HF-SR & Wi 1y
ROC ) AUC R 0. 541 CHe A I FL 1 R 1463 pg/
mL, REEH 811U FF R IEN 34.7%. P =
0.305),% Fnl 40, Ifil 3% MR-proANP 7F % 5] HF-
AF 5 HF-SR 2 W J7 i B A — 5& 10 5 B 2 W i
. 5 SRBHMIL. £ HF £ & H . NT-proBNP
WP RIT- X AF J SR %5 5112 Wi 4B T AH X 55 22
SE T Y — T BF 58 3R W], MR-proANP 7E 12 W
AHF J7 i 5 NT-proBNP H. A5 1 i e o 1127
R —IHF 5 & B SR B E M, AF B E H
M AHF 8 MR-proANP M NT-proBNP 7K ¥ 5
ws KL 7E AR B . MR-proANP 38 id ROC
1 AUC &4y AHF 2 Wl #fi 4 5 NT-proBNP
AL 55 =, 5 SR U M e IG FEEAH L, AF iR
H2W AHF BRGS0 2% 5 5 . Rienstra
ATk 354 {5 CHE M % #E 47 3F A5 NT-ANP
I NT-proBNP (1) Fil J5 4 {H . A i1 19 45 8 & NT-
ANP KF3Z 2545 IF AF (52, 1fif NT-proBNP
HKEMAZ TN, AW F, MR-proANP #l
NT-proBNP 7K¥-34 32 5| & B4 7E AF 520, X
PR ] B8 15 90 A HIF 52 10 B A [R) A G L ZE A F 5%
1, HF-AF 24 MR-proANP #l1 NT-proBNP /K
THE TR 5 AF 85 4 5 th 3 D e 4 40 5,
3 AN RN RRE 4 AT i 3% 0 Y 5 IR T A R TR B R
AL MR-proANP 7E HF-AF & i v 5 45
HF-SR &4 5 » W15 R R KM L it K i oK W
FEGERE R UE 23X AN R B,

[7i] Bk A B 55 47 7E — 22 1 Ry BR M - D A BF 5 0 o
i) MR-proANP ., NT-proBNP 1Y & A B B B 1K 1
W A A MR AT 5 A VAN Q AR 5T K e R
HF 5 B 04T 3 AR BT 5 i R b 7T 8 A7 76 A [R5 [
TH HF & MR-proANP %A ) 2 5% ; O [F Bf 4«
WEST 8 T 20 O A 5 BE A B A XS R, R R R
TERHABL ) Z rho0 i 58 v L 50 iE MR-proANP 7
HF-AF 835 2 8] (9 1 R 0 FH A0 18

M2 AR T X 4] K& HF-SR 41, HF-AF 4
i LAD, JJLEF . 1L 3% MR-proANP ¥ B B i 7} & .
MR-proANP 5 HF-AF, HF-SR & 4 1F ] 56 ¢
Z . IM% MR-proANP %} HF-AF 5 HF-SR HA
Y5132 B M 1l MR-proANP % 52 Wi HE-AF 5
HF-SR #9455 5 T NT-proBNP. R #{ & 7] ik
60.4% . 7 HF-AF i & T, MR-proANP HAfj —
E B4 B2 Wi (.
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