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The Relationship between plasma fibrinogen level and severity of

coronary artery disease in patients with acute coronary syndrome
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Abstract Objective: To explore the relationship between the plasma fibrinogen(FIB) level and the severity of
coronary artery disease in acute coronary syndrome(ACS) patients. Methods: The 1106 patients with ACS(case
group) and 294 patients with normal coronary angiography(control group) were selected in the study. The severi-
ty of coronary artery was evaluated by Gensini score and the number of coronary artery stenosis. The plasma FIB
was detected by Von Clauss method. According to the FIB level, they were divided into T1 group(FIB<2. 83 g/
L), T2 group(2. 83 g/L<< FIB<(3. 48 g/L.) and T3 group(FIB=3. 48 g/L.). According to the number of coronary
lesions, the patients were divided into the single-vessel lesion group, the double-vessel lesion group and the three-
vessel lesion group. According to the Gensini score, the patients were divided into mild stenosis group, moderate
stenosis group and severe stenosis group. According to the clinical types of ACS, the patients were divided into
unstable angina group(UA group), non-ST elevation myocardial infarction group(NSTEMI group) and ST eleva-
tion myocardial infarction group(STEMI group). Spearman correlation analysis was used to analyze the relation-
ship between plasma FIB level and coronary Gensini score or the number of coronary lesions. Further multivariate
Logistic regression analysis was performed to evaluate the relationship between plasma FIB level and high Gensini
score in ACS patients. Results: (1) The plasma FIB level of patients in the case group was significantly higher
than that of the control group(3.28+1.02) g/L vs. (2.9840.65) g/L., P<<0.01. (2) Gensini score in T3 group
>T2 group>T1 group(all P<C0.05), the number of coronary artery lesions in T3 group was significantly more
than that in T2 and T1 groups(2.2740.82) vs. (2.0540.84), (2.27240.82) vs. (1.94=+ 0.86) respectively,
both P<C0. 05, the proportion of patients with coronary stenosis==75% in the T3 and T2 groups was significantly
higher than that in the T1 group[82. 6% vs. 69.8%, 78.7% vs. 69.8% respectively, both P<C0.05]; (3) The
FIB level of the three-vessel lesion group™the double-vessel lesion group=the single-vessel lesion group(all P<<
0.05). The FIB level of the severe stenosis group=>the moderate stenosis group>the mild stenosis group(all P<<
0.05). The FIB levels of the STEMI group and the NSTEMI group were significantly higher than that of the UA
group[ (3.47+1.56) g/L vs. (3.1540.71) g/L, (3.51£0.96) g/L vs. (3.1540.71) g/L, respectively, both
P<C0.01). (4) Spearman’s correlation analysis showed that plasma FIB level in ACS patients was correlated with
Gensini score(r, =0. 201, P<C0.001) and the number of coronary artery lesions(r, =0. 171, P<C0.001) positive-
ly. Multivariate Logistic regression analysis, after adjusting for confounders, showed that FIB was one of the risk
factors for the high Gensini score of coronary lesions in patients with ACS(OR =1. 38, 95%CI1.20—1. 60, P<<
0.001). Conclusion: The level of plasma FIB in ACS patients was positively correlated with Gensini score and the
number of coronary lesions. Plasma FIB was one of the risk factors for evaluating the severity of coronary lesions.

Key words acute coronary syndrome; fibrinogen; gensini score
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g/L,377 f]) . T2 #1 (2. 83 g/L<<FIB< 3. 48 g/L,
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N ZR B e B2 T ELAACG A8 67 2R B30 8 e A8 AR E O
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Table 1 Coronary artery lesion coefficient and stenosis

degree score
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LERTRE LB M e i 2.5 91%~99% 16
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NGy 0.5
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2.3 ACS % V4 [R] 5256 %= 90k 3

5 RS AR AR L, WS AR 4 I 2K FIB K

W & TH i (P <<0. 05) s 5 XU R AR A AR HE . 3 SR A8

MK FIB KB BT (P<<0.05) . 3 AW
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FEF(P<0.05), WHE4,
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B TR (P <<0.01) 5 5 v B B 78 4l A L, Rk
ALK FIB KB 8 T (P<<0.05), 3 41 #
) WBC.FIB.D-D,FDP ., hs-CRP 7k - &8 B A7 ¢
PR (P<<0.05), WFEKS,

5 UA #HAH . NSTEMI 41 . STEMI 4 ifi 3¢
FIB /KB i FF & (P<<0.01), 3 4 H#F /Y WBC,
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x2 ROASIRANKE S

Table 2 General data

BCY%) T +s5 . M(Psy ,Pry)

i X R 2H (294 ) 95 19 4 (1106 451> P H

5 153(52.0) 782(70.7) <0. 001
EWS /% 58.324-10. 15 60. 827410. 34 <<0. 001
2 A 104(35. 4) 557(50.4) <<0. 001
e} 39(13.3) 164(14.8) 0. 499
o I 133(45.2) 611(55.2) 0.002
il PR 9 41(13.9) 280(25.3) <<0. 001
PLT/(X10° « L") 198.00(162. 00,244, 25) 200. 00(164. 75,239. 00) 0. 850
WBC/(X10° « L™1) 5.81(4.76,6.82) 6.80(5. 45,8, 82) <20. 001
FIB/(g+ L™ 2.9820. 65 3.2841.02 <20. 001
D-D/(mg -+ L") 0.40(0.30,0.57) 0.40(0. 30,0.62) 0.033
FDP/(mg+ L™ 1.00€0. 80,1. 34) 1.20(0. 90,1. 60) <20. 001
BUN/(mmol « L™ 5.601. 49 5.7441.97 0.187
CRE/(pmol « L") 60. 83415, 38 65.38420. 91 <20. 001
B E C/(mg« LD 1.15€0.97,1.40) 1.05(0.78,1.23) <0.001
Ua/(pmol « L) 314.00(275. 25,369. 00) 321.00(275.00,371. 00) 0. 655
TBIL/(umol « L™1) 12.95(10. 03,16. 80) 12.90(9.73,17. 40) 0.813
DBIL/(pumol « L™1) 3.90(2.90,5.08) 4.30(3.03,6.00) <<0. 001
ALB/(g+ L) 41,4544, 46 41.26+12. 36 0.792
TC/(mmol » L) 3.8541.06 3.854+1.10 0. 994
HDL-C/(mmol » L™1) 1.0540. 25 0.97+0.23 <20. 001
LDL-C/(mmol « L") 2.1840.73 2.2340.83 0.046
APOA/(g+ L") 1.1940. 25 1.134+0. 21 <20. 001
APOB/(g+ LD 0.7440. 20 0.7940. 36 0. 033
APOB/APOA 0.684-0. 39 0.740. 46 0. 034
APOE/(mg -+ L) 32.80(27.30,41. 98) 32.75(25.90,41.78) 0.318
Lpa/(mg+ L") 153.50(81.00,271.75) 164.50(79.00,327.50) 0. 062
TG/(mmol « L™1) 1.21€0.85,1.67) 1.33(0.96,1. 9D 0.015
WAkl 2T & H /% 5.8040. 82 6.1841.22 <20. 001
hs-CRP/(mg + L™1) 0.85(0.43,1.92) 1.29€0.63,2.97) <20. 001
LVEF/% 68.00(64. 00,72, 00) 64.00(55.00,69.00) <<0. 001

W PLT: /M50 WBC: 41350 D-D. D- 4K ; FDP. 4 4 25 11 J5 F& % 72 9 ; BUN. JR % ; CRE: IfiL LT ; Ua: IfiL
JRIR s TBIL: B IHZT % DBIL: HEHLL & ; ALB: (A1 (1 TC.: B H B2 HDL-C.: 5 % & )15 & (1 IH [ B ; LDL-C . K % B IR

# H LVEF.: &2 % 5 1f /0 8.
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£ 3 RE FIB K F Z 8 # I K E B4 4

Table 3 Data in different FIB levels B %)z +s,M(Py ,Prs)

i g T1 41377 $i) T2 £ (366 i) T3 £ (363 i) P {H
5 301(79. 8) 246(67.2)¢ 235(64.7)" <20. 001
R/ 2 59.00410. 48 61.19410. 15° 62. 34410, 18° <<0. 001
W A 192(50.9) 187(51. 1) 178(49.0) 0. 826
el 53(14. 1) 57(15.6) 54(14.9) 0. 844
[ NS 200(53. 1) 200(54. 6) 211(58. 1) 0. 367
IR 76(20. 2) 99(27.0) 105(28.9)" 0.015
PLT/(X10° « L™1) 191.00(158.00,229.50)  196.00(163.00,237.25) 212.00(174.00,251.00)*¢  <<0.001
WBC/(X10° « L") 6.46(5.02,8.68) 6.60(5.37,8.35) 7.26(6.10,9.28)"¢ <<0. 001
D-D/(mg+L™") 0.36(0.27,0.54) 0. 40(0. 30,0. 60) 0.50(0. 40,0, 80)*< <20. 001
FDP/(mg+ L™ ") 1.00(0. 76,1.50) 1.20€0.90,1.50) 1.39(1.00,2.00)> <20. 001
BUN/(mmol « L") 5.6341.65 5.8942.12 5.7142.11 0.151
CRE/(pmol « L™1) 63.37+16.19 64.78+20.15 68.08+25.31 0. 094
PeinZE C/(mg - L™ 1.08(0. 81,1.25) 1.07(0. 82,1. 26) 1.10€0. 85,1.32) 0.198
Ua/(pmol « L™ 1) 315.00(274.00,367.00)  318.50(273.75,368.25)  329.00(278.00,374.00) 0. 470
TBIL/(pmol « L") 13.60(10.70,18. 33) 12.80(9. 83,17. 38) 11.75(9.30,16. 63)° 0.003
DBIL/(pmol « L") 4.40(3.20,6.23) 4.20(3.00,5.88) 4.20(3.00,6.00) 0.184
ALB/(g+ L™ 41.2244. 04 41.4044.75 41.15220. 65 0.963
TC/(mmol « L") 3.784-0.98 3.864-0. 96 3.9041.32 0.372
HDL-C/(mmol « L") 0.9740.05 0.9740. 24 0.9640. 23 0.763
LDL-C/(mmol « L") 2.2540. 87 2.3040. 83 2.2840.78 0. 683
APOA/(g+ L1 1.1340. 20 1.144-0. 21 1.1140.21 0.136
APOB/(g+ L™ 0.7640.23 0.8140.55 0.8040. 21 0.198
APOB/APOA 0.7140. 36 0.754-0. 60 0.764-0. 38 0.352
APOE/(mg -+ L") 32.50(26.50,42. 63) 33.65(26.80,43. 28) 32.25(25.10,39. 30) 0. 108
Lpa/(mg+ L™1) 118.50(67.00,242.25)  154.50(72.50,336.000¢ 229.50(123. 25,368,500  <C0.001
TG/(mmol « L™1) 1.29€0.93,1.97) 1.34(0. 96,2.03) 1.35(0.98,1.75) 0.512
Wifbma & e/ % 5.9941.05 6.20+1.18¢ 6.3641. 40° <<0. 001
hs-CRP/(mg + L") 0.85(0.42,1.81) 1.13(0.69,2.39)¢ 2.57(1.22,4.80)" <<0. 001
LVEF/ % 66.00(58.00,70.00) 65.00(56.50,69.00) 63.00(52.00,68.00)* 0.001
5tk Dk o A% S K/ 3 1.94740. 86 2.0520. 84 2.2740. 82%¢ <<0. 001
Gensini 343 35(14,62) 42(21,69)° 52(26,84)"° <<0. 001

e Bk B 7
WMAEZT5% 263(69. 8) 288(78.7)¢ 300(82. 6)° <<0. 001
S50 AE<TT5% 114(30. 2) 78(21.3) 63(17.4)
“P<C0.01 %8 T3 H T1;°P<C0.05 R T3 H T1;°P<C0.01 /R T3 ke T2;¢9P<C0.01 /R~ T2 e T1;°P<<0.05 £/
T2 It T1,
R4 BY WEIIZREAERSH

Table 4 Data in Single-vessel , double-vessel , 3-vessel disease group (%) .7 +s5,M (P, . P5)

i H B3 AR 4 (356 ) XS99 728 20 (297 i) 3 WRRAR L (453 i) P A

WBC/(X10° « L™1) 6.40(5.18,8.24) 6.73(5.42,8.95) 7.07(5.88,9.09)° 0. 001
FIB/(g+ L") 3.084+0.91 3.26+1.07¢ 3. 4441, 05 <20. 001
D-D/(mg-+ L") 0.40¢0. 30,0.59) 0.40(0. 30,0, 61) 0.47(0.30,0.70)* 0. 003
FDP/(mg+ L") 1.20(0. 86,1. 50) 1.20€0. 90,1. 70) 1.29€0.90,1.76)" 0.022
hs-CRP/(mg+ L") 1.05(0. 53,2, 23) 1.17¢0.59,3.16) 1.54(0.78,3. 44)" 0. 003

“P<C0. 01 KR 3 STHARAL LSRR AL 3" P<C0. 05 3R 3 30 AR 4L L B S AR 4 5 P<C0. 05 R 3 SO AR 4 L XL

FRAE AL 4P <<0. 05 Fe/R NG AT 4 b oA S AR 4
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% 5 A Gensini ¥4 7k F 8 89 &F & 9HF

Table 5 Data in different Gensini score levels TEs . M(P,.Pq5)
i H i B MR AR 4.(380 D) o B e A5 20 (358 D) o PR AE 2 (368 ) P fH
WBC/(X107 « L™1) 6.08(5.10,7.40) 7.00(5.63,9.25)¢ 7.51(6.07,10.25)*1 <0. 001
FIB/(g+ L™ 3.0540.73 3.30£1. 14¢ 3.48+1.12%¢ <C0. 001
D-D/(mg=+ L") 0.40(0. 30,0.60) 0.40(0. 30,0.67) 0.50(0.31,0.70)*¢ <0. 001
FDP/(mg+ L™ ") 1.19(0.90,1.50) 1.18(0.90,1.60) 1.30€0.90,1. 90)¢ 0.002
hs-CRP/(mg « L™ ") 0.99(0.51,2.21) 1.42(0.78,3.21)¢ 1.43(0.70,3.26)" 0.003

“P<C0.01 FAAHEREMLEERZEL"P<L0. 05 FoREEREMIWEERAEL ;P <0.01 LR HERAEL L E
AL ;4 P<C0. 05 FoR WAL WP BERAEL : P<T0. 01 K ERAEA R RAEL .

& 6 UA 4 NSTEMI A1 STEMI HE # 4H

Table 6 Data analysis of UA group,NSTEMI group and STEMI group

J‘J_f\\‘ 9M(P25 ’P75)

i H UA 4 (691 fi) NSTEMI 4 (151 f4i) STEMI 41 (264 i) PE

WBC/(X10" « L™h) 6.05(5.02,7.25) 7.78(6.59,10.01)¢ 10.04(7.50,12. 30)“" <<0. 001
FIB/(g+ L") 3.1540.71 3.5140. 96° 3.47£1.56" <<0. 001
D-D/(mg -+ L™ " 0. 40(0. 30,0. 60) 0. 40(0. 30,0. 60) 0.50(0. 34,0. 80)"" <C0. 001
FDP/(mg+ L") 1.20€0. 90,1.50) 1.18(0.90,1.53) 1.36€0.91,2. 40" <<0. 001
hs-CRP/(mg « L™") 0.99€0.52,2.0D 1.89(0.93,3.65)° 2.52(1.16,4.80)" <<0. 001

*P<C0.01 &7~ STEMI 4 [k UA 21 ;" P<<0. 01 F/~ STEMI 41 Lk NSTEMI 41 ;°P<C0. 01 &/~ NSTEMI 41 [t UA 41

2.4 Spearman AH& MM

ACS B4 3% FIB K F 5 5k #2%4F Gensini
P43 (r, =0. 201, P<C0. 001) | & ik 9 728 2 8k (o, =
0.171,P<<0. 001 Z [ fFAEA KK R .
2.5 ACS #2F 5 Gensini TEF £ [ % Logistic
[l 5 43 #r

LA Gensini #4328 R 2% 18 (L Gensini 34 #
SRR AR TE, TR H Gensini =60 i 1, 7 U &
0 LLHZE M A Gl % a XX R LA E
BEXMHE RN HZEEITZHE Logistic [ IH 43 #7
R AR PR B T IR 4 R AR B JR S . WBC,
FDP.DBIL.LDL-C)J5,FIB & ACS 3 5% ik s 48
f5 Gensini P43 B9 f& & A1 2 (OR = 1. 38, 95% CI
1.20~1. 60, P <C0.001) , 5 5% bk % 48 1 B2 % ¢ J
GE It % Gensini P43 WAl ) 52 71 o 48 M 1 AH ¢
(£,

%7 B Gensini  THMBEEER L EZE Logistic @13
S (HR1E FIB =960 %)

Table 7 Logistic regression analysis

B HHFE ZHE
OR 95%CI P {i OR 95%CI P 18
T1 4 1 1

T2#H 1.34 0.97~1.84 0.073 1.49 1.05~2.12 0.024

T34 2.07 1.52~2.83 <C0.001 2.18 1.55~3.07 <C0.001

3 iTtig
AT ST 0 i W 10 F 5L 38 a0 B R B ACS B
F ML FIB K FE 5 Gensini PE4Y 58 ke 248 2 # =

A EMC KRR AR TR AN ZE )G, FIB 2
ACS B d Ikik 28 5 Gensini iF W GKR N E, 5
5o Ik 9 72 A B 7 A B L ) A O M I AR O . AR
FEHER L ACS 3 I3 FIB /K S 52 6 ko 728 ™ &
TRERERYTE IS R & L X% ACS BBE MG 20 2 A —
JE I I R A 8

BEAT B 5% UE 52, 2 E 7E 3 bk o5 A Bl A 1 2 36 L
i B Y, FIBEM2ENER. S
5450 REER N, I FIB TR 2 fd B~ K
SO ML 58 9 114) = A 6 R 2% Al 5 ik ok A it £k 11
ToU -, ) e R e B A PCT S o0 I A8 55 4
KA RS, B9 £, FIB J2& 3h bk o B fd
AOAR B 9% i RS ) B 22 RAE AR R 0, 1 B 7E 3l ik
ok A B A TR R 1% T B 4 R I AG: T Il sk R v 1 4%
MErBE. FIB AMXZ 5 ACS Wy a2tk . Hik S
518k AAE SN . IR IRIF SRR L IR FIB KF 5
SeE ok BXE BT 2 B0 e 67 a1 R B B E R 2 DDA 5K
CARDIA BF5EHY 13 4EBE DT 45 5 W, 13 FIB /K
STt v 5 e PR Bh Jok o B A AR A OG L FE R A T IR 2%
KRG X S AR AR AE . AR RE A M F R 45
KWK, MR FIB 5 56 ik 95 s 58 25 el bk 1) e 75 7 B
B AL, Zhang 55117 g PRS2 110 2288 5% #
R kR R R AL R HEAT IR R B K FIB 51X
T N e ik ok A 5 Ak M 2 B AR A RO R
IEMEXRRERE TRARNE G MK FIB 55
ik s A B A 1 9 5 1 SE BR ATV SR AE TE . Gao 551 ik
FANT 35 A OISR E ,H T Gensini RS
TEAS I BFSE Bos , I3 FIB /K -5 56 bk 8 45 1 FE 1
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U E R R E A G, R B AESE R B i
FIB J& M 57 i 20 A a5 1, 5 88 7 o ko i 16 /Y
56 K ™ R B RN A i MR DG . B ik oks A A A B R

MY AT V2 ACS 2B IR AS T IR TG 4 0 7 B

Pery At et B X E T . AR5 LD ACS

B IR G 45 7 s ) 4 A8 Y Il R FIB

KBS TR A R I FIB Y T ol K

Gensini P43 5 ki 728 SR 5 Bk B 7% =75 04 1) 1

AT WY S T R 52— 0 (1 2 A 43 S AN TR I

LB B -3 SO 24 L B AE 4L L STEMI 4

FR ML FIB K By o 3E— 20 AH 5GPk 43 BT 527 1

W FIB K5 @ kB 4 Gensini P43, 76 bk 9 28 32

BOEIEIEA LR R, ZNE Logistic [H T4 41 &

NS TEVAEE TR 2% R (WM B PR . WBC L FDP

DBIL.LDL-C) J& . FIB J& ACS £ 3% 5 ik i 22

Gensini W4 09 76 16 K K, 5 56 kB 25 1) 7™ & 72

Gl 3 7 Gensini PF4r WAl ) 52 570 4 4R 8 12 AH G

X B BRAE (Y LUSEE Dk 95 9 58 5 R B 9 % R Y

WFFE 2, AR, SR, BE A1 A9 A 5% 02 DA e Ik 92 i ¢

e M e K Ay BIE SR G (UL AT DA [] Ao e 7

50 0 ACS (&9 5 AR R AL 34, R e A

T ] 52 3 A B A A A
ZE BTk, L FIB J& ACS M 5 ko 28 ™

ERER R KR, A0 R BRAE 3 2 — T A

W TET L R ¢ R R rhL O B BB S R O PRR G &R

HAARFEAR BN A R AT R 7 KAEA

i, B G 22 0 BY A BE VRO 5T 50 IE 5 R 6 BT 98 A 1Y

W FERT G AT DT 5 A 8 L 1048 P R A A PR AG

56 K s 22 15 O
F 55 00 5% < T A AR & X P WA AE R 43 o 28

5% ik
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