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Relationship between C-reactive protein to albumin ratio and the degree of coronary

artery disease in patients with acute myocardial infarction
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[ ABSTRACT] Aim  To explore the predictive value of the newly defined C-reactive protein (CRP) to albumin ratio
(CAR) in determining the degree of coronary artery stenosis compared with other inflammatory markers, such as neutrophil
to lymphocyte ratio (NLR) , platelet to lymphocyte ratio (PLR) , monocyte to lymphocyte ratio (MLR). Methods
Patients with acute myocardial infarction (n =203 ) and patients with non-AMI coronary heart disease (n = 103)
hospitalized in the Department of Cardiology of the People’s Hospital of Xinjiang Uygur Autonomous Region from January 1,
2018 to January 1, 2020 were included.  According to the syntax score, AMI group was divided into two groups: low Syn-
tax score group ( Syntax score <22 points, n=124) and high Syntax score group (Syntax score =23, n=79). CAR,
NLR, PLR and MLR were measured, the levels of CAR, NLR, PLR and MLR in each group were compared, and the rela-
tionship between the levels of CAR, NLR, PLR and MLR and the degree of coronary artery stenosis was evaluated. .
Results The levels of CAR, NLR, PLR and MLR in AMI group were significantly higher than those in non-AMI group ( P
<0.001). Correlation analysis showed that CAR was significantly correlated with Syntax score (r=0.634, P<0.001),
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while NLR, PLR and MLR were low correlated with Syntax (r=0.304, P<0.001; r=0.463, P<0.001; r=0.344, P<

0.001).
(OR=1.08, 95%CI. 1.004 ~1. 161, P=0.038).

Logistic regression analysis showed that CAR level was the only independent risk factor for high Syntax score

Conclusion The level of inflammatory marker CAR is correlated

with the degree of coronary artery stenosis, which can be used as a reliable marker to predict the degree of coronary artery

stenosis in AMI patients.
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(total cholesterol, TC) | & % J& fg & & f2 [& B (high
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Table 1. Comparison of general clinical data

between the two groups

i o) ey P
RS % 61.47£10.38 57.39+10.83 0.002
BML/ ( kg/m*) 27.50+7.08  27.53x4.74 0.31
B/ [H(%) ] 165(81.3) 28(27.2)  <0.001
i/ [ B (% ) ] 108(53.2) 55(53.4)  0.974
BRI/ [ (% ) ] 70(34.5) 24(23.3)  0.045
MRS/ [ (% ) ] 110(54.2) 65(63.1) 0.136
Wi 4 5/ mmHg 131.15+20.73 134.55+21.21 0.158
#F 3K/ mmHg 78.27+14.36 80.07+10.28 0.163
L3/ (/5 78.51+13.79 80.72+11.30 0.054
EF/% 54.14£7.22  55.53+6.13 0.036
MY (x10°/0)  9.12£2.90  8.32+2.74  0.011
ST (x10°/1)  4.70+0.53  4.80x0.57  0.15
MrE i/ (g/L) 144.35+18.82 146.18+18.58 0.685

/MR (x10°/1.) 226.51+44.74 223.05+68. 12 0.405

PR (X10°/L)  6.61£2.99  5.73+2.87  0.002

10 1 871
n (nil;[(lm (i?(l\)/[sl) PR
ﬁ;ﬂ;ﬁjﬁﬁﬁ/ 1.69+0.57  1.90+0.67  0.005
iﬁ%ﬂii@ﬁﬁ/ 0.57+0.31  0.59%0.65 0.77
TC/ ( mmol/L) 1.64£1.04  1.62x1.16 0.445
TG/ ( mmol/L) 4.26+1.28  4.18x1.41 0.31
HDLC/ ( mmol/L) 0.97+0.23  1.86%9.142 0.217
LDLC/ ( mmol/L) 2.68+0.93  2.60+1.049 0.279
BUN/ ( mmol/L) 5.34+1.54  5.54x1.49 0.247
HLEF/ ( umol /L) 71.40+17.92 71.85+13.09 0.491
MRER/ (umol/L)  352.94+92.89 335.16+85.03 0.089
H#EHA/(g/L) 40.04£5.92  37.82+9.44 0.21
CRP/(pg/L) 15.64+10.48 5.56x12.05 <0.001
CAR(x107%) 39.777+27.193 0.228+0.561 <0.001
NLR 4.53£3.02  3.4222.12 <0.001
PLR 152.32+75.44 137.29+78. 14 0.002
MLR 0.377£0.250 0.354+0.346 <0.001

2.2  AN[E Syntax 43 28 18] s R E A5 1 L B

%5 Syntax 174341 CRP ,CAR \NLR .PLR &% MLR
HH @55 TG Syntax PE434H ( P<0.001) ,EF B @K T
X Syntax 7341 (P<0. 05) , KA bR 22 R ICGE T
B (FE2),

% 2. AT Syntax 743 £H 18] Il PR 35 #34 b 8%
Table 2. Comparison of clinical data between different

Syntax scoring groups

<22 4y

=23 %)

s (n=124) (n=79) PR
G 60.70+10.04 62.68+10.84 0.179
BML/ (kg/m*) 27.91+7.37  26.87%6.59 0.225
B/ % 97(78.2) 68(86.1) 0.162
I/ [ (% ) ] 68(54.8) 40(50.6)  0.558
BRI/ [ (% ) ] 40(32.3) 30(38.0)  0.403
MRS/ [ B (%) ] 65(52.4) 45(57) 0.572
W ./ mmHg 133.39+20.43 127.63+20.83 0.055
&F 7k JE/mmHg 78.78+15.13  77.49+13.12 0.419
LR/ (/5 78.29+13.30 78.84%14.61 0.859
EF/% 55.11+6.24  52.62+8.36 0.034
A (x10°/1)  8.96+2.82  9.37+3.03  0.328
STAMEY (x10°/1)  4.73+0.53  4.6420.52  0.142
MrsE X/ (g/L) 145.59+18.59 142.42£19.13 0.285
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<22 4y =23 4y

i (n=124) (n=179)

P

MR (x10°/1) 228.20£43.34 223.89+47.01 0.425
PRI (x10°/L)  6.58+2.92  6.64+3.12  0.981

*HE
CAR NLR .PLR } MLR 5 Syntax 173 £ iF
K (FR3),

L A E N
i QEHH@ T4 1 9250.50  1.32£0.48  0.058 % 3. CAR.NLR.PLR % MLR 5 Syntax if4r#)
(x10°/L) BTN
O . .
Eﬁ&;&]ﬂ@ﬁ‘ﬁl/ 0.57+0. 33 0.5740.23  0.473 Table 3. Correlation analysis between CAR, NLR, PLR,
(x10°/L) MLR and Syntax score
TC/ ( mmol/L) 1.64+0.97 1.65+1.15 0.948 ek -l P
TG/ ( mmol/L) 4.33+1.41 4.15£1.02 0.592 CAR 0.634 <0.001
HDLC/ ( mmol/L) 0.97+0.22 0.97+£0.24 0.730 NLR 0.304 <0.001
LDLC/ ( mmol/L) 2.73+0.91 2.60+0.97 0.314 PLR 0.463 <0.001
BUN/ ( mmol/L) 5.20+1.48 5.55+1.61 0.154 MLR 0.344 <0.001
HILETF/ ( wmol/L) 70.60+18.04 72.65+17.77 0.387
R L 356.87+94.80 346.77+90.05 0.515 - L = A3 o -
MLRFR/ Camol L) : : 2.4 Logistic B354 TR 2 Bk B 2 E B B0 T f
HEH/(g/L) 40.38+6.39  39.49+5.08 0.456 BEE
CRP/(pg/L) 10.46+6.38 23.76x10.55 <0.001 P 2 Logistic 6] 9 43 H7 45 H4 EF . CRP . CAR .
-5 y \)
CAR(x107) 26.129+0.154 61.199+27.894 <0.001 NIR PLR % MLR 7kgpﬁﬁﬁﬁ%1+,?%x(lg<
NLR 3.704+1.991 5.830+3.810 <0.001 0. 05);2% Logistic [ J94% TE TR Z 4 £ 548 ) CAR
PLR 127.094+43.304 191.912+95. 825 <0.001 IO Syntax ﬂzﬁ}ﬂguﬁ_zmzﬁlgﬁ%( OR=1.08,
F4. 5 Syntax TN EEESERKEEREE S
Table 4. Multiple risk factors models for patients with high Syntax score

- LENpSEmUREA 2 Z A E B 5Hr
50 H

OR fH 95% CI P OR f 95% CI P
CAR 1.085 1.061 ~1.111 <0.001 1.08 1.004 ~1. 161 0.038
NLR 1.309 1.163 ~1.473 <0.001 1.021 0.879 ~1.187 0.784
PLR 1.020 1.013 ~1.027 <0.001 0.999 0.994 ~1.003 0.572
MLR 1.026 1.013 ~1.040 <0.001 1.004 0.988 ~1.02 0.659
CRP 1.220 1.154 ~1.289 <0.001 1.013 0.845 ~1.213 0.892
EF 0.953 0.915 ~0.992 0.018 0.951 0.901 ~1.005 0.075

2.5 ROC B1Z 4% #f CAR,NLR.PLR & MRL 7k
Xt 7 4K B Bk 3k 7 2 B AU T A

ROC HHZ /T2 R Won , FE TN AMI 835 etk
kB 75 #2 B B BE 1 7 T, CAR (2 T mm Ak
0. 880,95% CI 24 0. 826 ~0. 925, P<0. 001 , R JF N
81% ,FE5 %M 79. 8% ) KT NLR (il £ T i £
0.634,95% CI 4 0.556 ~0.713,P=0.001, & &
N 51.9% Fi5 % 78.2% ) \PLR (£ T m AR
0.639,95% CI & 0.61 ~0.761,P<0.001, REE N
68.4% , ¥5 S B 79% ) Ml MLR (i £& F 1 K

0. 654,95% CI 4 0. 587 ~0. 735,P<0. 001 , R ¥ Ky
72.2% 5 R 58.9% ;K 1)

3 i4F it

AWFFRDT T AMI B CAR 5 H AL 5 R AE
ZRORH He A T S AR B ok e 7 R E b O A (B,
FERI, HAE AML 41AH L, AMI 2 /2 % CAR NLR,
MLR .PLR 7K-F-2 W] & T 5 ; CAR 5 Syntax #1432
FHAHSE, M PLR  NLR  MLR & Syntax P-4 5 % #
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Figure 1. ROC curve analysis

K3 CAR J2 i MR 2l ik pe 7 2 BE M — 19 il ST i

RIEH TS5 T ol ko ¢ 1 1k M & A 31 B B
WAy Ak FE SR 2 ok ™ R BE 5 HLAC IS M A
REF K, FE2MRRN, LM RIESEE CAD Z
)47 6 AR B A 2 57 06 R, 4 A S T A (A
NLR ,PLR Fll MLR ) & WAk 48 4 2 72 fe 5 0% 52 5
EEH ) WFEED], NLR 5.0 A4S B 1Y & LE %5
YIAA &, AT AF 78 A BEIE S NLR 7K -7 AMI &
i E e BT, Wang 2510 FE — T 40 45 306
P R FFE HIE ] MR J2& STEMI % FE AR
SO ML R 0t 67 42 ) 2 57 T I -, oy — I
109 5] NSTEMI &35 B 58, ikl 7 MLR /K-
iy | SR SR AR SR 2 | Syntax PEAM R
Lee 25 JEAT 0O BT BEVERF 52 UE 52, T+ B9 PLR 5
AMI K, CAR B Yt Fairclough %' iR, If4%
AR —Fh A B TS SECR BN A R U . Ka-
lyoncuoglu 45" i — I ] Ji 14 AFF 5% 7, CAR 5 76
ARSIk AS T2 B i 2 A0 ¢, O HL AT 2 T8 2 ek
R S BK S R Rl Ak 7™ FE R B 19 5 DU AR A 1 2
B, BRI SERFSE 24 B R SE, X AL G RIE S B
CAD Z[AIfEFE A E 3% LB 5% 45 R SCHF RAE
TE SR ok A5 1k 1) A s BIL T Pl DG BAE T, S48
SEHTHIFTY C A it X 2 RAESES CAD Z A1
KFAHNE K B 5 i S B0R B b A A F0) etk 2 Jok
Beas e E AR M AR IR

A e 38 B A5 B ST AR A W A0 CAR U NLR |
MLR .PLR 5 CAD #5¢, AWFoei it o R mZ A
2 Logistic [TFA4MTIER] CAR 2R B ko 7 Fe
F I A 7 fH NLR \PLR \MLR ¥J 42, Sari 251"
WA  TEALHE PLR 76N 09 BT A HAt 4 B VR SE AR

B, HA NLR J& bR 30 liope 78 F2 B 04 ok 57 7t )
PR, S2BR b, AR 28 0 ok % v ol B B4R T
HRPER A ZE CAD H ) 32 ZE 4R B AT LA ek 40 I 4%
P AR AEAT BT, X LE A x5 R A 234, bk 2 40
Wk FTBES T CAD 75 5 1 N7 35 | Ak i) 2% T ik
SR II LA K FR A 3 S | RS 1% 240 R T A G
MM B NLR 5, BBt #5219 NLR AR 3R
IRV R AE X P LAS# RS R A4 NLR % 915 4R
Sk B EE ARG, BRULZ AN, i AN 1B
— T AAE S, S R EON CRP 5 A X
FhbR 52 A TG AR e, CAR A8 F5UI 4% Fh 3R 0 11
PRAE MR A 4 B R AE R A R 105 5 1 R A
Resetel,

3% CRP K2 AR 0T Jo] R0 0 v 0 s i 9
H T, CRP 7KV 5 56 R 3 ok g 75 B B2 22 ) 9 ¢ FR A7
G, JERTIAFIE R, CRP S84 R % 0 ¢,
WA FEN ,7E CAD ", CRP 55l R 3l ik e 75 1
FPEE AR N R SR — P S A E
B RZH I — 5k B CRP /KB O L 9%
JRUBSEAS A 1 5 O ik 7 XUBS: B ks, AR BF S8 AD R
CRP 7K 5 5 4R 2l Jikope 7 7 B2 22 [R] A7 78 . 35 AH O
PEo ISR LR PP TLA S /Y ™ B A
HERAHICHE J7 1T, CAR fF CRP ok PAY, {HE,
RAF AT E D T AMI B, Kalyoncuoglu
S0 — T[] JB M AF 5 R, CAR 55 760k B0 ikos
AR I ARG, I HL AT g2 T o ek 3l ik ok
FERE AL ™ AR B 0 B T 00 S RN 1) S8, SeTi
HYRIFSE 2R W] CAR FE 15000 25 b AE O IEJS £8 55 1 4> B
RSN 45 A E WS 5 1A T NLRY™ il
Cinar 217 L 2 Y, 5 NLR # kb, CAR 7E i Il
STEMI & 1l J5 AN K J7 1 B A 54 19 1l R 3L,
Kalyoncuoglu 2" #f 57t % ¥, CAR . NLR,PLR
FETIOIN 56 R B ok A 7 B R 19 68 01 O T B A M ML
AFFEAL K I CAR J2 1500 &bk 3 ok ple 78 8 38 1 e
— Sy P R, 5 RE AR A AT A AR — B

AR ALA B B 1R 55, ARk A
[ ERPE R T, AR A d A X A /b 5 R, B ™ 4 B
AMI & A SO BB 8] 22 (] F 1] B, AN 4387 T A B B
B A WAk 2= Aa b, 70950 1) i P S d8 bR AT B 23 B
Il R 45 3 0 AN [ T 3l 285 728 4k, DT 5% il 52 35 45
T BRA, FE T A8 ke 28 1) e AR B ko™ B R R SGE
1 LSE TR S Bk vt 5% PEA , FLEA 048 56 Tk 3l
ook RERE b 1) R S PEAR R A AME B Bl o A A
i TR RR BRER A7 g FIVRRAE

ARMFIE L IR AEAR B CAR K5 7otk sl bk
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