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[HE] BH BHiTAMEEKEGE AL (ACS) B OB EL C- RV E A S HE M LLE (HCRP/ALB) X1 45E
TIIWAME ., 3% BB HT 2018 4E 1 H 2 2020 4F 8 A1 #BER I F MR JL 542 s E BT BE 9 ACS
BE (AR ERLL L (UA), 2kl ST Bodf 0 ILRESE (NSTEMI), 2P ST BHf = O U SE (STEMI) )
B ARGk, AR HE ARG HCRP ., ALB fl , 117 HCRP/ALB HAl o HRHRRE N 25 Ja s He 5 0 R Ae T2 S 7R 4
LLEE L [ L GEkE | A fb e 22 5 5 FIAIAZ 08 TARFRFIE I ZE (ROC 1hE) 2 b 4528 f X A0 T 1 00 4041 5
FIH Logistic AT REIET- MG IN R, ER RN 1722 ] ACS B3, Hirh BENAET: 74 ], LT
2 S AFIG AL TR LA | DR R IR IR s B A6, FEAR L4 okl 22 e it 24 3 ) P ET- 410 % (HR)
PR (UK /min : 89 +19 L 73 +15, P<0.01), HCRP, B B4 A 44 ik (BNP), HCRP/ALB FC{H # & [ HCRP (mg/L)
23.24(9.79, 33.69) £ 3.57(1.03, 14.26), BNP (ng/L.) : 424.0(164.3, 1596.1) It 79.0(31.0, 211.4), HCRP/ALB [t
fH : 0.700(0.289, 1.017) Lt 0.089 (0.026, 0.368),3] P<0.01 J, ALB /K- FHK (/1. : 35.37£5.16 Lt 39.97 +6.43,
P<0.01). ROC BHZE/3Hr i/ , BNP , HCRP . HCRP/ALB HCAETINAE T ROC HZk T H AR A2 95% ] {5 XA AUC
(95%CI) )43 3124 0.781 (0.717 ~ 0.845 ). 0.790 (0.724 ~ 0.856). 0.803 (0.738 ~ 0.869 ), K K29 E45%k (0.559)
XI5 ) HCRP/ALB LA 0.246, % 523543 % HCRP/ALB 41 (HCRP/ALB<0.246, 1 163 fii]) J% % HCRP/ALB 4
(HCRP/ALB>0.246, 559 i), 7 41 [ B 1 551 B R A W 01 50 | v I s k2 8 PROG BB 40, AR L Wk 22 R 5
TR S, o m HCRP/ALB AL AR AL | TSk BkEE S AR (TABP) LB %5 (10.4% L 1.4%, 12.7% Lt
2.7%,¥] P<0.01), BNP, HCRP, HCRP/ALB [ {8 % /& [ BNP (ng/L) : 253.0(82.8, 749.0) It 60.0(26.0, 145.2),
HCRP (mg/L) : 25.42+17.47 F 2.62+2.43, HCRP/ALB H {ii : 0.700£0.435 H 0.066 +0.062, ¥ P<0.01 ), fij
ALB T1§ (¢/L : 36.89+4.30 It 41.17+6.83, P<<0.01). Logistic [TJH4MH7 7%, HR Jndk (fE#1 (OR) =1.037,
95%CI } 1.020 ~ 1.055, P=0.000 ) 52 HCRP/ALB {145 (OR=3.835, 95%CI }y 1.612 ~9.125, P=0.002) &
ACS HFEBET (7 fG 8 22, 1 ALB 3% 25 T B AR ACS 3 145 JE %6 (OR=0.884, 95%CI 27 0.818 ~ 0.957,
P=0.002), Z5it ACS ii# HCRP/ALB FU{EME T, K AESET- XU =5 s HCRP/ALB ELE >0.246 AR S0 = ;
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[Abstract] Objective To investigate the predictive value of plasma high-sensitivity C-reactive protein/albumin
ratio (HCRP/ALB) for the death in patients with acute coronary syndrome (ACS). Methods The clinical data of
patients with ACS [including unstable angina (UA), non-ST segment elevation myocardial infarction (NSTEMI), ST
segment elevation myocardial infarction (STEMI)] admitted to Beijing Anzhen Hospital Affiliated to Capital Medical
University from January 2018 to August 2020 were retrospectively analyzed. The plasma HCRP and ALB were recorded
and the HCRP/ALB ratio was calculated. Patients were divided into death group and survival group according to the
hospital outcome. The differences of baseline data and biochemical indexes between the two groups were compared.
Receiver operator characteristic curve (ROC curve) was used to analyze the predictive value of each variable to death.
Logistic regression was used to analyze the risk factors of death. Results Among the 1722 ACS patients, 74 died
in hospital. Comparison of baseline data between death group and survival group showed that the other baseline data
were statistically different except for the rate of hyperlipidemia. Among them, patients in death group had higher heart
rate (HR), HCRP, B-type natriuretic peptide (BNP), HCRP/ALB [HR (bpm): 89 19 vs. 734+ 15, HCRP (mg/L): 23.24
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(9.79, 33.69) vs. 3.57 (1.03, 14.26), BNP (ng/L): 424.0 (164.3, 1 596.1) vs. 79.0 (31.0, 211.4), HCRP/ALB: 0.700 (0.289,
1.017) vs. 0.089 (0.026, 0.368), all P < 0.01], while ALB was lower (g/L: 35.37 £5.16 vs. 39.97 £6.43, P < 0.01). ROC
curve analysis showed that area under ROC curve and 95% confidence interval [AUC (95%CI)| of BNP, HCRP and
HCRP/ALB for predicting death were 0.781 (0.717-0.845), 0.790 (0.724-0.856) and 0.803 (0.738-0.869), respectively.
The Youden index of HCRP/ALB was 0.559, and the corresponding HCRP/ALB was 0.246. The patients were divided
into low HCRP/ALB group (HCRP/ALB < 0.246, 1163 cases) and high HCRP/ALB group (HCRP/ALB > 0.246,
559 cases). Except for gender, previous smoking, hypertension and diabetes rates, the other baseline data were statistically
different between the two groups. Patients in the high HCRP/ALB group had a higher mortality (10.4% vs. 1.4%,
P < 0.01), higher rates of implanted intra-aortic balloon pump (IABP, 12.7% vs. 2.7%, P < 0.01), higher BNP, HCRP,
HCRP/ALB [BNP (ng/L): 253.0 (82.8, 749.0) vs. 60.0 (26.0, 145.2), HCRP (mg/L): 25.42+17.47 vs. 2.62+2.43,
HCRP/ALB: 0.700+0.435 vs. 0.066+0.062, all P < 0.01], while lower ALB (g/L: 36.89+4.30 vs. 41.17 +6.83,
P < 0.01). Logistic regression analysis showed that higher HR [odds ratio (OR) = 1.037, 95%CI was 1.020-1.055,
P = 0.000] and higher HCRP/ALB (OR = 3.835, 95%CI was 1.612-9.125, P = 0.002) were independent risk factors
for the death in ACS patients, while higher ALB could reduce the mortality in ACS patients (OR = 0.884, 95%CI was
0.818-0.957, P = 0.002). Conclusions The higher the HCRP/ALB, the higher the risk of death in patients with ACS.
When HCRP/ALB is greater than 0.246, the patient has a higher mortality. Therefore, HCRP/ALB in patients with ACS

can be used as an effective predictor for death risk.
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BRI FEEIESNAR IR FRIIE + b5
WE 22 (x+s) Fow, 4L ] H AR 7 22 0 M ol o K
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Logistic [1J53 81 ACS SEE LT MG R K . 3210
TAERRFE 26 (receiver operator characteristic curve,
ROC #h£R) 43 H A B it HCRP/ALB L (8 A1 H: Al A8
HO R E LT R BN M E . ] HCRP/ALB LU A i
MFET- 1 ROC Hh 2k i FX (area under ROC curve,
AUC)HEAPBIERL, P<0.05 N ESH G X,
2 &% R

2.1 WBHE L TORLA (R 1) AdE 1782 14
ACS B AR YR 9 HEAR M B Je A4l 1722 i), Horp
UA 525 f5i], NSTEMI 304 {5, STEMI 893 {4 ; B¢ N 3L
T2 74 B, WA 4.3% ., SET- 250705 41 0] I 55
JR IMLAE S 2 A, HAR SR okl 22 R A Geit2 i
SIAENG A LA, FE T A R AR TR, 2 L
e, R AR I W PR 17 LU A 5 v, HIR BEAPR i
45 [ (systolic pressure, SBP) HA , AR T4 (white
blood cell count, WBC). Ifil. Jl ®F (serum creatinine,
SCr). HCRP, BNP, HCRP/ALB FAE DA X Gensini £
A3 HE R, 1M ALB KA (¥ P<0.05).

2.2 BNP.HCRP.HCRP/ALB [{E Tl ACS i E5E
T-RIME (& 15 32 2) . ROC #1823 #7 .75, BNP,
HCRP., HCRP/ALB L {H Tl il 5. 7= () AUC ¥>0.7,
UEHIRIFET - 354 R AF A S7 7l fig

2.3 Logistic [0 973 Hr ACS H & E T (0 /5 F6 [ R
(F3): LR K ASET ] W AR &, T A7 FEZ 9 R}
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0.40
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T : HCRP B C- N [, ALB S 18 [, BNP 2 B BUFIEHIK,
ACS HRMEEIKERAAE, ROC IR 32183 TAERFE M2k

1 HCRP/ALB H.fH. HCRP. BNP Fill
ACS BHFETH) ROC fhLk
A AR B AT Logistic 815 70 #7, 5 53 7R, HR.,
ALB ., HCRP/ALB U {A A RIAT 2 HR HE PR
HCRP/ALB 3 = 2 Sb T R 25, ALB 34 /5 25t
oA 2 (34 P<0.01),

£ 3 Logistic @304 ACS BEEETHRKEE

LU BE s x’fH P ORME  95%CI
HR 0.037 0.008 18.686 0.000 1.037 1.020 ~ 1.055
ALB ~0.123 0.040 9.427 0.002 0.884 0.818 ~0.957

HCRP/ALB A 1344 0442 9236 0.002 3.835 1.612~9.125
0 ACS A AEMHIKEEAAE , HR A3, ALB F A, HCRP
R C- N, OR MAEHE, 95%C1 4 95% Al {5 X ]

x1 RTUASEFEHACS BEERLTRLER

g5 g Bk @% BRAE s (4] (%)) HR (_ Y% /min, SBP _( mmHg, WBC [ X 10”/L, HE)
() (%)) (%,xts) WEHHE  @iEsE BEARSE RARMAELR  xEs) xts) M(Qy, Qy)) (gL,xxs)
T 74 48(64.9) 67+11 17(23.0) 51(68.9) 32(43.2) 14(18.9) 89=+19 115+22 8.94(6.94,11.88) 132+19
fETE 1648 1264(76.7) 59+11 833(50.6) 965(58.6) 453(27.5) 308(18.7)  73+15 124+20 7.59(6.18, 9.72) 138+ 18
x /il Z A8 5.467 -6.897  25.677 5.131 8.624 0.002 -8.802 3.747 -3.259 2.953
P 0.019 0.000 0.000 0.024 0.003 0.966 0.000 0.000 0.001 0.003
5 % SCr E pmol/L, LDL-C [ mmol/L, ALB HCRP [ mg/L, HCRP/ALB HAf BNP [ ng/L, Gensini o
(#) xts) M(Q., Qy)) (g/L,xts) M(Q., Q) (M(Q, Qu)] M(Qy, Q) (4, xts)
T4 74 107+46 229(1.76,3.00) 35.37+5.16 23.24(9.79,33.69) 0.700(0.289,1.017) 424.0(164.3,1596.1) 64+33
A4l 1648 82+45 259(2.05,320) 39.97+643 3.57(1.03,14.26) 0.089(0.026,0.368) 79.0( 31.0, 211.4) 45431
(1 Z 18 -4.678 2572 6.079 ~7.374 -7.809 -6.986 —2.784
P 0.000 0.010 0.000 0.000 0.000 0.000 0.000

T ACS AN ISR A AE  HR 038, SBP ML, WBC S (AU AR5, Hb S I 208 1, SCr A7 1L AILISF , LDL-C A {1545 13 g 25 11 IR T e
ALB S, HCRP A C- WA [, BNP 24 B BUFIEAAK ; 1 mmHg=0.133 kPa

%2 BNP.HCRP.HCRP/ALB Lb{EXT ACS 2:3HFE TN E

i~ \uC 050l P zﬁ%—f %E BURE  RRRE Kﬂﬁ Kﬁ‘ﬁ A ISH‘E
B #E (%) (%) B WO RUREE URR

BNP 0781  0.717~0.845 0000 0469  259.2 0685 0784 0982 0125 0402 3171

HCRP 0790  0.724~0.856  0.000  0.556 9685 0815 0742 0800  0.124 0249  3.159

HCRP/ALB [UfH  0.803  0.738~0.869  0.000 0559 0246 0778 0781 0987  0.143 0284 3553

TE : BNP 2 B BRIk, HCRP A8 C- SOMLER 11, ALB AR 1, ACS AV IKEE &1k, AUC S Z il TARRHIE M4 T m i,

95%CI 2} 95% W] 51X [v]
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%<4 7 [E HCRP/ALB LLEPAH ACS BEIGFRE LR

5 1 A Bk E?% sk (431 (%)) IABP HR (jﬁ( /min,SBPEmmHg, Hb
() (H1(%)) (F1(%)]) (5, xxs) WL SR RS miRiiiEs (B1(%))  x+s) xts)  (gL,xts)
IR HCRP/ALB 4 1163 16( 1.4) 880(75.7) 58410 559(48.1) 638(54.9) 317(27.3) 244(21.0) 31( 2.7) 71+13 126419  140+18
% HCRP/ALB 41 559 58(10.4) 432(77.3) 60+12 291(52.1) 327(58.5) 168(30.0) 78(14.0) 71(127) 79+18 119421 135+19
X/ fE 74.355 0542 -2205  3.142 1.874 1.384 12.425 68.992  -10.107 6.402 4.571
P{H 0.000 0461 0.028  0.208 0.171 0.239 0.000 0.000 0.000 0.000 0.000
15 % WBC [ X10/L, SCrEpmol/L, LDL-C [ mmol/L, ALB HCRP HCRP/ALB [LfE  BNP (ngl, Gensini bt
() MQ, Q) xts) M0, Q)  (gl,xts) (mgL,x+ts) (xts) M0, Qy)) (4, x+s)
i HCRP/ALB 41 1163 7.03(5.86, 8.56) 80+48  2.54(1.97,320) 41.17+6.83 262+ 243  0.066+0.062  60.0(26.0,1452)  40+29
# HCRP/ALB 41 559 9.59(7.54,11.90)  88+40  2.70(2.20,3.18) 36.89+4.30 2542+1747 0.700+0.435 253.0(82.8,749.0) 55+32
Z1uff -15.551 -3.380 -2.584 13.570 -43.673 -48.730 -13.261 -7.866
PE 0.000 0.001 0.010 0.000 0.000 0.000 0.000 0.000

1« ik HCRP/ALB 4H #ifi C- 2% & 115 14 (A i (HCRP/ALB) <0.246, 15 HCRP/ALB 2H HCRP/ALB G AH >0.246 ; ACS 2 5 ik
ZEAAE, TABP g ESIPk N BREEIEA , HR 03K, SBP MIL4i ), Hb NIMZTE A, WBC S H AN, SCr MIfILEF, LDL-C MR g 5

HAHEEE , BNP Jy B BIFIAMAK 5 1 mmHg=0.133 kPa

24 AN[F] HCRP/ALB LAE 5 ACS & 5 (1) ¢
# (3% 4) : HCRP/ALB W{E TN ACS LT 02
BIEECH 0.559, XF W i) HCRP/ALB L AE M 0.246,
HOBE 43 I HCRP/ALB £ (HCRP/ALB<0.246,
1163 f4i]) & = HCRP/ALB 2H (HCRP/ALB >0.246,
559 f5]), 5{% HCRP/ALB 4[4, %5 HCRP/ALB 0
AR TR N PE AT iy, Bl Dk BR A SR
(intra-aortic balloon pump, IABP) i) FU 5158 5, HR B
P, SBP Hfik, WBC., SCr, BNP, HCRP & Gensini
Sy, T ALB ZKFREAIG (3 P<0.05),
3 3 i

ACS 2 —FPZr G VPR, EEIE W Tt ke
T 224 R0 M0 AR TR o875 | Ak ) 7™ B ek fok ple 7 il P 9, 3
UA WU SEE R AE e K i A4 T2 i 8L ACS 1Y 9
J5 SR Nk AR R ACS TR AR KL R,
FHR—FIATLAX] ACS G & B FET A —
FETR A FE DR, B2 TR 208 Rk K12
ST EA —EME X

%ﬁ*ﬂ%‘]ﬁﬁ/bﬁ(comnaw heart disease, CHD)
KRG EEEMT . RN RSB R
PEAAMIZ I , S SE G BUOR, T3 Bk e Rl A AR 2L
S5 RS g & A HORP 53k RERE 1L G 2
I F ST o5, HCRP 78 2O IUAFFE (acute
myocardial infarction, AMI) f& FMLIE A T L e
R IR AME KU B bR >, AT — s R I
T IUEBE | ORISR K A

HUFFEFRM, ACS i ALB /KBl A AN
HMFEAL, ACS J&—FP Ry ™ H 1Y S E MV,
TEREA ST 1 T2 v AN RIS B 4 2 PR X A FH T
JUE, 38 2o BE BT 193 ALB mRNA 223K, DT 5 241 v

o ALB ZKOFRRAIG 5 R BE, 7E B ORGSR IR 75
PR AT A AR, MHE—DREIL T ALB 78
I3 A B, S BUALTE Y ALB KPSk 25 B A, 7T
DI PR E AT ARG I 7 ALB ZKSF- 20 ACS Ji 15 2
JiE , R T IR — i et

VLAE SR, 56T BNP X} ACS £ 2 1 10000 ) A
RO IR, ZHA5 4R W] BNP X ACS B #
T S T HA —E B

A B 5% 45 W 7R, HCRP, ALB, BNP /K -}
HCRP/ALB HABETE ACS FB# T4 5 7716 4L b
WS G4 X FET- 4] HCRP ., BNP K )
HCRP/ALB FU {8 555, 1 ALB /KP4, ROC Hh4k
1B, BNP, HCRP . HCRP/ALB L AE FINAET 1)
AUC 230514 0.781,0.790 & 0.803, =& ) AUC ¥ >
0.7, BLEAXT ACS & ST S 35970 R AT 1 i 7 73
W FE F7, B YUER] BNP, HCRP, HCRP/ALB H{H
ACS LT MM 7 fa ks [ & . Hith HCRP/ALB
FLIERY AUC Bk, i HCRP/ALB HU{E X ACS f %
FET-FH AR T fE 77 L BNP, HCRP B4, ¥ ACS
BER BTSN Logistic [IH4MHT, 455 BoR,
HR. ALB. HCRP/ALB [E & ARIH T f2, H
H, HR BEBEM 1YR /min, 6 58 R85 18 = 1.037 15 5
HCRP/ALB [UAE B34 55 1, 5 FE 20K 1 5 3.835 1 5
ALB 7KV 438 5 1 o/L, i JE ARG REAR 11.6%, KW
HR Ntk 2 HCRP/ALB U B & 2 il ACS 5ot
XA A7 G 6 IR 2, 1 ALB 34 =5 1l B AR ACS BB
FIRTAER X — 45 S SRETEDI S S5 ek &1

AN, B IR AR 8 HCRP/ALB Fb{f 14 S A bt
18 0.246 K5 B Z 4y A W4H , 45 5 /R , 51K HCRP/ALB
ZH Fe 4%, 75 HCRP/ALB 41 HCRP, BNP H 5, ALB /K
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SEHAR, SR SE R K TABP Ho M9 55 7, 15 W HCRP/ALB
FUAE 4 5 B R 1 S NG T, 5 RE A AR DGR 5T

ghpmat,

ARIFFEAAFTEN I Z AL ¢ 55— ARG AR KR
ACS /) CHD & A7 081, S 5 W8 KA &,
9 AdE ACS 9 CHD &3, 50 BT HCRP/ALB 7E 2 14
CHD B 2B, DUIFE &4 ACS S22 A
U S R U ER R R ACS B . B,
BARABIFE % BNP, HCRP, HCRP/ALB A i)
FET-HY AUC A I R S, 5 PEME B0 2 AR, 78
URSE | FE S AR IE O T, X R DLy B
RS AWM A B FIRICR (4.3% ) BARA K, FEiX
7 TR BE LS I Bk HCRP/ALB FU AT ACS
HIET-HIRE T

25 I, HCRP. ALB J&IIf R % WA Ak 50845
S FH. HCRP/ALB HL{E X ACS BRFHIET-HA
—RE T, E T A s T PR LTz A
AlAYXT ACS T A Tl & L) HCRP &2 BNP; H
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