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[#EZ] B89 oSt E0it 8B a0.0% (heart failure with preserved ejection fraction, HFPEF)
L0 1 2 B REAK A0 (heart failure with reduced ejection fraction, HFREF) G RERE, I
VITFZALL R 22 57 RIERI2 e bR . ik RIBURLSE M ERE 22 R 2013 428 A F 2015 457
AWGER TR E 443 ), HWIRSH M550 (left ventricular ejection fraction, LVEF) ¥4 443 | B & 4>
NP, HFPEF 24 (n=350) J¢ HFREF 41 (n=93), WHEMARE MEL. ABEE 24 h 255
FRLMAEDR, LASGE P O A febR, I Logistic Z IR MIH AT 0O 2RI R R, 7
ZA R IMERE M Z 0 H TAERERTZE (ROC M4R) , 43 #1228 SIS 50 Wi AR AN [R1 2 8000 3 11 SURR
JERRR S, S5 HEPEF B FHER . LW & Wl &8 18 B2 Mg is  (chronic
obstructive pulmonary disease, COPD) b, ## C [ (high sensitivity C-reactive protein, hs-
CRP) @& T HFREF 4] (P <0.01), HFREF 4 HB& BTG A, e 0K M. B B4R
fK (brain natriuretic peptide, BNP) ., L% 4 T (troponin T, TnT) ., Jg& & % (urea nitrogen,
BUN) . JKfiZ (nric acid, UA) . #HfLIM LT3 ( glycosylated hemoglobin, HbAlc) 7 F HFPEF 4
(P<0.01 8¢ P <0.05); fjfi Logistic [al 443 s ma.co A R &, BRG M. hs-CRP, BNP,
BUN, UA, HbAlc /FH il HFREF #£2 (¥ ROC fiiZk, ROC i<k FEifl (AUC) 40.878, REEF
h84.9% , KRR TT. 7% , 451 Bt K ARE 24 h hs-CRP, BNP, BUN, UA, HbAlc A fE
XTI S SR 2% Ml

[X8iIA] OSaEil; MABEEINHOE; FI 8RB0, SRERINTER; X512 H

Study in clinical data from heart failure patients with preserved and reduced ejection fraction Liu
Shili, Zhao Li, Miao Lihui.

The Emergency Depariment of the Fu Xing Hospital, Capital Medical University, Beijing 100038, China
Corresponding author: Zhao Li, Email:. bj_ zhaoli@ sina. com

[ Abstract] Objective To analyze the difference in clinical characteristics and differential diagnostic
indicators between heart failure patients with preserved ejection fraction ( HFPEF) and those with reduced
ejection fraction (HFREF). Methods A total of 443 patients with heart failure admitted in our department
from Aug 2013 to Jul 2015 were retrospectively analyzed. According to the different values of LVEF, the 443
patients were divided into two groups: HFPEF group (n =350) and HFREF group (n =93). The general
condition, lab findings at 24 h, and echocardiography were compared between two groups after admission. A
logistic regression analysis was made to analyze the influencing factors to the type of heart failure. And the
receiver-operating characteristic curve (ROC curve) of multivariable observations was plotted to identify the
two different types of heart failure, and find out the sensitivity and specificity. Results Age, the proportion
of women and chronic obstructive pulmonary disease (COPD) , high sensitivity C-reactive protein ( hs-CRP)
in HFPEF group were significantly higher than those in HFREF group (P <0.01). The proprotion of men
and coronary heart disease, brain natriuretic peptide (BNP) | troponin T (TnT) . urea nitrogen ( BUN) |
uric acid (UA) . glycosylated hemoglobin ( HbAlc) in HFREF group were higher than those in HFPEF
group (P <0.01 or P<0.05). Sex, hs-CRP, BNP, TnT, BUN, UA, HbAlc were influencing factors to
the type of heart failure. The ROC curve of predicting HFREF probability were made by combining sex, hs-
CRP, BNP, TnT, BUN, UA and HbAlc. And the area under cure ( AUC) was 0. 878, the sensitivity and
specificity were 84.9% , and 77. 7% . Conclusion Combining sex, hs-CRP, BNP, TnT, BUN, UA, and
HbAlc at 24 h after admission might have indicative value in the differential diagnose of HFPEF to HFREF.
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O (FFRDEE) &—FhE 22 ny i K ZE
B, SR H TS i PR B0 I 2 ) ) e S
(G IINE  E N BO= Q E=r ERY R E B
2, W= Jy . WERNE, DUROGRIRME R . BT,
P8 2e = 5 43 %% (left ventricular ejection fraction
LVEF) , .0 A] 4328 LVEF (R0 % (HFREF)
FILVEF & 8 iy .0 5 (HFPEF)'. 45 4t 1K,
HFPEF 4 7 0058 BRI 50% ), R s R A7 AL AT
KINREA 4, WS40 (ejection fraction, EF)
FEAIEH, B HFREF A AL AR FARAE, {H
PIETERRALE] . R ELA B | 2T S5 1
FA, SR, TElEIR, FEAETCHE M TR A O
i, AN E T L HEPEF F1 HFREF 8%
MG IR BERE, BRI 122 5Ot TR T RE R 2L )12
Wrdabs, il PR R BB T b 1) Bl v fE it 4
PEACHE

1 ARSI

1.1 —fss

KR 3 A 58 07 %, 2013 4 8 H
22015 4E 7 J EH BRI E & 24 B 22 B
WA Y 443 )05 BE IR IR TORE, AFI% (81,54 «
8.83) %, LB 228 f4], Lok 215 f, BidH
BGOSR AR IR B O B B A 2
Ko A BE KIS ELC I s 2 WG YT
165 2014 R 2 WibRifE . Ht, HFPEF 12187 br
WES g ARG B B RER RS s LVEF 1E % 5%
BETHE (245%), HAODEAK; AL
PR OIER AR IESE (e EERE . ZoEY
K) A () EGFIKINEEA A B A O3 R AT
ORI, FEATHERR O aL s IEJERLO I . R
HlRL GRIEPE) OIS, HEBRTTRA 2,

AROPFEFF G R B bR e, B2 R
SHEUE, TR IRTT AR 28 A B K T RN TRl
1.2 SAE5EFT

WAJs HEPEF 2 rbRifE, #5854 700 HFPEF 4
(n=350) A1 HFREF 2§ (n=93), T REHH
THUR. FEE. G FHE RS EIRIT
1.3 IgREHEK S

WCAE 443 BIEAE PR . RIS . SRR . AT
FESE—RIE O0, ARG 24 h PR S 00 5 A I 4 AR
FFE A (leukocyte, WBC) | Hiff C S pisE H
(high sensitivity C-reactive protein, hs-CRP) ., B 7l
R Bk (brain natriuretic peptide, BNP) . 45 &
F T (troponin T, TnT) . FJLEF ( creatinine, Cr) .
JRZE A (urea nitrogen, BUN) ., JR#Z (nric acid,
UA) . Il 75 2 JH [& B ( serum total cholesterol,
TC) . # 4k I £1 25 1 ( glycosylated hemoglobin,

HbAlc) %5, DIRGES.OshERERS, IR
TR,
1.4 SFitFEFHE

K FH SPSS17. 0 B 44 %} B HE A7 G 12 43 #r o
THEFRIIE + brEE (v xs), FHEEDSDA
FIBR LR FL R ¢ K550, AT IES i AL
PR BRI THECFOR AR R R, 4]
FEHCR A X K. KRRIRANE, IR aL R
B | R AN R A IR Y R RESE A T R Y
A, I JC Logistic [A] 54341 52 M0y 52 28 7 ) [A]
R e 20 5 EE 1Y 52 108 TAERRAE il 26
(ROC HHZk) , T 2270 5 1K A S 1) 79 ol AS [ 2K A
OFERBURE R, L P<0.05 HERES
THER L

2 #R

2.1 WERE—MALILER

A BEBOE 443 fl, Hod B ok 228 )
(51.47% ), 2tk 215 ] (48.53% ), HFPEF 2
350 41 (79.01% ) #1 HFREF 2H 93 ] (20.99% )
HFPEF 28 #4510 . R o5 L) &5 JF A7 18 1k
FH 2E £ il ¥ 5 ( chronic obstructive pulmonary
disease, COPD) [ &7 T HFREF 4, =% f
gt @Y (P <0.01), 5 HFPEF 44 1L,
HFREF 2 8% 55 B i Lo 5 96560 98 LE 1)
W, ERAAGI R (B P<0.05), Wk,

R HBE - RBOR LA

Table 1 Comparision of general infarmation of two groups of
patients

Bt HFPEF 4] (n=350) HFREF 4] (n=93)
R (%, xxs) 82.22 +8.36" 79. 00 +10. 04
PR (B1,% )

L2 167 (47.71)"° 61 (65.60)
§’e 183 (52.29)" 32 (34.41)
A (B, % ) 6 (1.71) 1 (1.08)
EMR (11,% ) 114 (32.57) 24 (25.80)
EILE (F,%) 252 (72.00) 67 (72.04)
VIR (B, % ) 111 (31.71) 37 (39.78)
FEOIE (B, % ) 199 (56.86)" 66 (70.97)
R (5], % ) 79 (22.57) 23 (24.73)
COPD (f5,% ) 134 (38.29)" 16 (17.20)
BIgeAse (fi,% ) 39 (11.14) 11 (11.83)
flig (f,% ) 220 (62.86) 52 (55.94)

4P <0.05,°P<0.0

2.2 WAREIWERNIERILR
FOR P 2H S B A BE 24 h 52 3 2 A T 45 AR
HFPEF 4 % hs-CRP 1 2 % F HFREF 41, %%
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BES 2B X (P<0.01 55 P<0.05); i
HFREF 41 & % BNP, TnT. BUN. UA. HbAlc &
F HFPEF 4%, 2R BEHSEI¥E X (P<
0.01 8% P<0.05), W32,

R2  PALRE LR ERIMAEIR LA

Table 2  Comparision of laboratory indicators of two groups of

patients

b HFPEF 41 (n=350) HFREF4] (n=93)
WBC ( x10° L") 9.56 4. 81 8.80 +3.56
hs-CRP (mg/L) 58.37 +68.24" 38.61 +50. 68
BNP (pg/mL) 515.89 +614. 00" 1 604.92 +1 232.47
TnT (ng/mL) 0. 08 +0.39" 0.24 +0.75
CK (U/L) 106. 28 +187.90 148.24 +249. 46
CK-MB (U/L) 15.26 +13.31 17.18 £12.79
Cr (pmol/L) 108. 48 £93. 69 119. 81 £54. 44
BUN (mmol/L) 8.70 +6.71° 10.34 +5.72
UA (umol/L) 329.51 +136. 28" 431.61 £164. 80
D-D (mg/L) 3.29+9.73 3.42+9.43
HbAlc (%) 6.37 0. 86" 6.97 +1.61
TC (mmol/L) 3.62+1.06 3.57+1.11
TG (mmol/L) 1.02 +£0. 46 0.99 +£0.47

P <0.05,"P <0.01

2.3 ZTEWEMER ROC HELHHT (E1)

R A | AT AS IR IR R A
REMEA DT R R A 2 &, A BLE A hs-CRP,
BUN, UA| BNP, HbAlc NEMLERBMNER (£
3). B, hs-CRP, BUN, UA, BNP, HbAlc ffH
FIAZ BN Logistic [BIFIT, FRRG 4 PR A 1 15
il HFREF #8511y ROC #i£k, 15 H B 1 ROC
fHE R A (AUC) O 0.878, RIEPEZHN 84.9%, F
SENTLT%

x3 RT3 Logistic [IH4-HT

Table 3 Covariates binary Logistic regression analysis

S BH Sx P  OR{H 95% CI
PR -1.185 0.314 0.000 0.306 0.165~0.565
Hs-CRP  -0.008 0.003 0.013  0.992 0.986 ~0.998
BUN  -0.083 0.028 0.003  0.920 0.872~0.971
UA 0.003  0.001 0.005 1.003 1.001 ~1.006
BNP 0.001  0.000 0.000 1.001 1.001 ~1.002
HbAIC ~ 0.545 0.118 0.000 1.725 1.369 ~2.174
Wi -5.887 0.916 0.000  0.003

3 Itig

FIRCBE O P AF A T B FIAE T 5
B, 25 N R fr VR e e g . TR I
ODERFRN0.9% Y, Hh LI BERERL, &

KBEZR, LEBFEN 1% ~2%, 1870 5 KL
R AR R RN = 10% ) 28 ELO R F S
BETTR I, HFPEF 78 A O % o T o H il s ik
52% "), W4k, HFPEF I HFREF [WyiE . 5 9%
ORI, REE N LN E RER, B
HFPEF 5 HFREF A LG IRFZ B, HWI0 =
b BB AN R[], R LX) 8 O 3 0 it 8
AW, RIEIRIATT AL AT B, R IR BRIl %
) 8, AW 5E & B, HFPEF Jf i Lo 6] 4
79.01% , HFREF Jy 20.99% . HFPEF 4] i & 4F
W R el A9 COPD ELfil, hs-CRP
2% e F HFREF 41, HFREF 418 3% B YERF &4
B, A JF % 0% He ], BNP, TnT, BUN, UA,
HbAlc & F HFPEF 4 f %, 1 fH Logistic [8] 94y
Wr, &ZIPER]. hs-CRP, BNP, BUN, UA., HbAlc
MR O AL R R, B A M. hs-CRP,
BNP. BUN, UA. HbAlc {1 #ijl] HFREF 41
ROC Hi2%, AUC Jy 0.878, RAHJE K 84.9% , 4%
SRR 7. 7%

ROCHIZE
HHERIR
T
BHL
L.Of g
0.8F 4
i 0.6 /"-
% ,
0.4
o.z;
0.0 . L : . .
0.0 0.2 0.4 0.6 0.8 1.0
1~k
GRS A B .

1 Wil HFREF #{3% 4y ROC £k
Fig1 ROC curves of forecasting the probability of HFREF

D RE R AH —FLL o4 HFPEF, Jf H H
RIFFRAAEASETIG o AR AS 5] 1) Sk o Rk 4 38
HFPEF (7.0 %8 S8 Lu % s K, 294 13% ~
74% 'Y | ARBF5E T, HFPEF 7 5 Fo 4l 79.01%
Bl e 7 4 o A R A AT O ) IR R AE B A I PR
Z TR R R 62. 5% i ) I R A2 IR
FUIREIER , SAMTEET S el . (0 & TR
FIRFFE, PIRES A A BRI IR KA 5. H
B, DIERH WK A 0 . R . A
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WiPR %, HFPEF 5 Z W24 N, UatE
2™, HHA B LE, 1050 5 AR
Coutinho %" X A FI 4 1 HFPEF f8% BF5% & B,
RP(EAE A O ML R B = i B, PO =-
A 58 S FEE WK PR 2=
AR FREAL, MY T3 HFPEF %/ At
SR, W FE O I A BEAS L & HFPEF fiy
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i, T e R i KT B A, AR
] COPD J& .0 I 45 952 3 14 I 7 f B TR &1
COPD &3 IR F Ik 11% ~55% ", 6%
AT LA BRI COPD B 5 3 B B m 451 % %
HFE TR 2, Malerba 25 3 COPD H 3
PRET 5K 2 fie B b5 19 BE ) =5 38 70. 9%, T fidk e X AR
2l BRI EL B 27. 5% o IbAh, ASWF5EH HFREF
A O L FH B £ . ECHOES — T fiff 5% 36
11 539% 220 W s Sh REAS 42 4 FR A B L 1 O
WU RS, 42% A L . a0k £ 2 R 0
HMIEAE I GTEAR SR, 5 A R B AL (0oL L . 3R
FE, FEOOWEMILGE DI RE ™ E 2, 5 HFREF
e

DA ORI, T H R e
REE . MM RGAEDFEN & AR B R ik
BEEEMEM. LR KENR LY, HFPEF i
2N IR . AR T R G A B RS e kO
FEM, BIFEOEREME RN KRR, CRP
SRR NFREY, & A R 2 R
PR, RS FIAE RS R Y S B B
FhiE o hs-CRP FASJ&—Fpi i) CRP, T 2 AR 4
FENIERIRAT 4 . CRP R 0% . 5 I |
Skl ER R R, SO0TRAREER
A — MR R, MR BN, O FERE M
CRP &M BT h g, HHT&RE S .02 HA
JE KT A 5, R0 BE TS 0k sy
PR B R RN AFAE RAE SN o RAE SN 1] B0
WIAHALIRGE . PR DO RERRAS . D= EA, JEOER
WAL fER R ZE ",

AW, HFREF 41 {8 # BNP, TnT, BUN,
UA. HbAlc & T HFPEF 4% . BNP ZH102E L
AR 43 W 1 — P IR S B EE, 2 el A A R T
(proBNP) Zdf# ok, BNP HAAFK . ¥ M4, M
il S IR 25 22 0 P 2R - 0L A K o R TR [ ) R R
SN N e S 1K = | B e e S = S
PUARDE IR L3025 Bl o 1 oo ol i ) s o U
A, AT BNP Zr b, BFFT B, BNP W] iz

LEDEFFRARIIE . EZEEKARNGE, S08™
FAREMIIE, M HFPEF 535 A2 2 &7 5k AW M 42748
AR, HFEfi# BNP @5, LVEF FLLY)RE S %
R . BNP 7K P 20 3 f8 3% TS %) 2k 37 350 [
F%) H HFREF % BNP /K & T HFPEF &
FH, TaT S0 WLAR M — Rl g A, 1 —
Pt WU 40 5 S M A i 0 L FE I IR 145 3132 N
Mo 20EmE 0L TG . B . A H
PG AR DR, 2] S0 R A B 5 e 1 il 3]
W, s TT o] i HE 3 A MR . A IF5E
T, DEBE ToT KV-THm, HEEE K KT
ERE MG R R &, Fi5 2, TnT K&
HFREF #8215 i sz B o1 0 Btk L4k,
Aronson 25" BIFFE U B DI RE R 0 5 B AR A I B
HEPEHE T Z—, BRI BUN /K3 &
AL DATRI O 5 A FE R . UA 2 1R  IEE R4 AR 33 7
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4 g 00 1 B S 3, 00 A AR R R T K e MR
Wy, B UA PRGN, O ERFEARALAE, TR
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Ffi, fff UA AR L, OO HER TR, B
TP BB ANEREE R TR, BN R) R K R IR
BB, SECUA HEfE A PR IR 2 0 R
FhH UA KFTHE, KR4 50% ~55% 1 HFREF #
#FA UAFH i, FES5.000880 9. 28 & T FEAH
S A, HbALC 2 I 36 4 4 4 1 o I Al
i, SNBSS 20 M N M2 & A -8 S R4S A Y
B, AT BRALAR Y 8 ~ 12 J& 4 °F- 347 1 B 7K
o AWFFEF B, HbALC 585 PRI I A& O I 952
WAEDIRR, X FREOEEAEENZIARN
{8 KU 7K P T i B 42 2k JE i 45 S R
L&A, Shi 2P BESE LB, HbALC THis 54
FEPIRAR NG IR I, 5 LVEF 2746,
HbA1C /K& DA TS O 5 P 58 B2 R Tt
R — A G R &R

it A W, hs-CRP, BNP., BUN. UA.
HbAIC G540 TR, AR FZERLL
T RS A AN, (HIAS RIS W70 3 2T ) R 5
PEFERR, PRICK A AR 98 A Logistic [543 41, If
G Z 4 fE  ROC 2k 13 il A iz Wifd, 1%
H A ) ROC 14 FHifL (AUC) k0. 878,
T HFREF HE8 1 R R Ky 84.9% , Fe R JEN
77.7% , W M, 1€ % ok, Bt 4 hs-CRP, BNP,
BUN, UA, HbAIC, PERIA AT REA B T 0 32 43 Al
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