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Abstract

OBJECTIVE: To investigate the predictive value of fibrinogen-to-albumin ratio (FAR) for the multi-
vessel-coronary chronic total occlusion (MVCTO). METHODS: The clinical data of 137 CTO patients
admitted to the Department of Cardiology of Yantai Yuhuangding Hospital Affiliated to Qingdao
University from January 2020 to December 2021 were retrospectively analyzed. The patients were
divided into single-vessel CTO group (n = 61) and multivessel CTO group (n = 76) according to coro-
nary angiography. Univariate and multivariate logistic regression analyses were used to determine
the independent predictors for the MVCTO. Receiver operating characteristic curves were used to
determine their predictive power. RESULTS: FAR (OR = 4.237, 95% CI: 2.341~7.668, P < 0.001) and
serum uric acid (SUA) (OR = 1.007,95% CI: 1.002~1.012, P = 0.010) were independent predictors for
the MVCTO patients. A cut-off value of 0.0773 in FAR provided a sensitivity of 82.9% and a specificity
of 68.9%. A cut-off value of 329.5 mmol/L in SUA provided a sensitivity of 68.4% and a specificity of
73.8%. CONCLUSION: FAR may have a good predictive value for the multivessel lesions in CTO pa-
tients, which helps to select the high-risk population and develop individualized treatment plans.
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1. 5=

SELIR 5 k18 1 4] 2E97% 4% (coronary chronic total occlusion, CTO), F2&$i& L4 &R 2 fik i 0o LA BB v A4
5256 (thrombolysis in myocardial infarction, TIMI)IfiLiit 73 4% 0 2% 2 /b H¢4: 3 A A ek BKm AL, 2 AR &
R IR 0o SRR AR S LA DX 3 o JUUASE B0 P B A 50 B85 S iy I 57 32 52 R 06T LU SRy o P ZE SRR [ [1] [2]
[3] 181 A1 ZE IR AR AE ol Cos KB 3 v () R 2R ek 30% [4], Iz @+ WM, s ZE[5] [6]. WFFCIE
By CTO 3% .0 = 5 M 7™ 5 FE R 2 B A P 2 I /8 S 30y 3G i o R [7], B iRl 22 3 P 28 9 %
(multivessel-coronary chronic total occlusion, MVCTO) A F| T-ifi & /@ CTO £, f& S fkiiiz E&EE)T7
WA, MRAIRIT R

£ 44 55 11 )R/ 1 25 1 EL A (fibrinogen to albumin ratio, FAR) 2 % fiEAH % (K3 TR &4 (8], W FRIESEES
Tt 9 PR 03 [ O] B ML T2 F 5 [10] b A TR AFL, 50 TN AP0 05 1) 28 VDK R AR &6 32 QT o R TR W
FAR A TN 2 O IUREFE ) ™ L FE AN RIS - & B Rk A NG IT (PCY ARG EE I 2Nk
R AAE[8] [11] [12] [13] [14]. H AT R ZHT AL E S0 FAR 5 3R IR R R R R, S5 R3NKE
PEA 28R AR B AT W e ABFTRL CTO B AN G, i —B4RD 7 FAR 5 CTO i As P A2 2
()2 ZFEERIT FAR X MVCTO [0 {8 -

2. MBREHE
2.1. MR
JEHL 2020 4 01 1% 2021 47 12 7 By R I IR AR & G TR SR 1) 137 1 CTO i o 1 (ki
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WRATRERBIBKIERE AR, 3L 2 B NBEITERAE I RE R .

2.1.1. NiEdrfE
GRS RPORE D 1 BRI (BT BE S« 22 80 S K AS ARSI IK) P 28, P 2E I8 R 1 L9
TIMI 0 2% H i ZE R A] >3 A A [3].

2.1.2. HiptRolE

1) BEAE 3 ANHA W H IS 2k e ik 2R A AR R 2 52 28 B e IR B kA N VR 9T BUE R BN K 55 BB R
2) BERRGLIRIE WIELE I G 3) SRR . Ao MR G . R IREOR SR8 PR T #6
P, 4) TEMFECE DIRE A4S 5) KEEEE Nb/lNa FEFiR . RS R . R PR AN s . ASAIT
FEATT B K8 G B Ti e B 2 2 A B 23 fA 2> Wl i (4 5 2022-76), B XA N ARG TR 45 E

FERET
2.2. ARFG*
2.2.1. EREIEKESR IR X B
BT B35 4R Judkins B2 AR (FI A Judkins & 41 S48 28 7 2 T i 8l ik ssimsa 3 ik 5 v2) A7 i iR Bl ki 5

FH P 44 2256 2 B 1 N0 JIRE 975 27 ST A AT e s 491 1 et iR sh ks B R, 1 S 2 Bt ik TIMIL IR 40 2%
0 e MBS ZENRAS, 2 2 K DL E TRk TIMI ML 4> 2% 0 u A 3 T84 > 50%Fmt F 1 57 35 B fik
TIMI I8 53 2% 0 o2 3 A1 2E95 AR [15] [16] .

2.2.2. BEARKE

WCEETER . RS R S BEIRFE S O MRS S WO R eSS — Rt IR B ki
ARRZEE 8 h 5 TR HIE RAIUMAR A, 16 3 h PEEseIh s, MHmdE e gEaE. AEA,
MR SAEEEE. Hih =8, mFERERER. B BRIk, D-RE. RITARREAELERE. &
PN ML I 5. (] CX50 60 25 ke 7 12 Wi (O & /e O 3 5 1 7 B (LVEF) . = R F
JEE(IVS) 2546 F5 .

2.3. GirESW

SKH] SPSS 26.0 Siit WA H . BINE SN FFA BSOS A TR VR DA+ b2 (x £55)
For, IR HCBCR IO AR A ¢ RS0 AR IR A (T B OB DU AR B DU A7 2, R DY Br ] oR
2RI L BCR AR AR 3 THECPORL DO 2 (%) %o, AL LLBCR A 2 Kt . 2R 0T SRR 3R
K Z R E logistic [F1HHHE T MVCTO KGR & . 2] ROC HiZk: 4374 a2 5 R &% MVCTO )
PR P <0.05 NZEFAH G238 Lo
3. &R
3.1. ELEROH

FvE m R BEARIR R . WO R O SR PR 1) LA 9 2L TR 380 T ¥ 3 72
(P ¥ >0.05); FE#d. RFEIEH. RITLRREIEEBE. SREEE. WUEF. D- KA MFB
R M =g MR PR EE . EECUESEA | B BRAK. 2= S 8. = a0 JE TR 2 )
WTREZSR, (PH >0.05); Z 3024 FAR (P < 0.01). ML FRER(P < 0.01) 0 L9 5% 1% 52 EL 451 (P = 0.01)
RERBTHRIOREM, ERAGI¥E L P <0.05) (WE 1).
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Table 1. Baseline clinical and angiography characteristics

1. HEIGRERKE

I PRAFAE BASTRAR 4 (n = 61) Z XA (n = 76) P
5#1(%)] 45 (73.8%) 56 (73.7%) 0.991
WS (%) 60.57 + 9.50 62.91 + 8.98 0.143
AST (U/L) 23.00 [17.50; 29.50] 20.00 [17.00; 25.75] 0.181
ALT (U/L) 24.00 [18.00; 35.00] 23.00 [17.00; 29.75] 0.336
CREA (umol/L) 63.46 + 12.02 63.20 + 11.54 0.897
D-D (mg/L) 0.57 [0.47; 0.74] 0.58 [0.38; 0.74] 0.591
FAR' 7.25+1.23 8.81+1.21 <0.001
Cys (umol/L) 12.90 [10.80; 16.40] 12.55 [10.30; 14.88] 0.266
TG (mmol/L) 1.17 [0.95; 1.96] 1.37 [1.05; 1.79] 0.302
TC (mmol/L) 4.36 [3.48; 5.25] 4.59 [3.80; 5.25] 0.517
SUA (umol/L) 287.00 [239.50; 336.00] 366.50 [288.00; 438.00] <0.001
hs-Tnl (pg/mL) 5.30 [2.85; 9.85] 5.45 [2.60; 13.80] 0.591
BNP (pg/mL) 31.50 [12.93; 69.86] 32.38 [18.20; 69.30] 0.469
EF (%) 66.00 [61.50; 68.00] 64.50 [61.00; 67.00] 0.335
LVPW (mm) 9.00 [8.50; 10.00] 9.50 [9.00; 10.00] 0.734
IVS (mm) 11.00 [10.00; 12.00] 11.00 [10.00; 12.00] 0.771
ccc 31 (50.8%) 30 (39.5%) 0.184
H (m) 1.70 [1.60; 1.75] 1.70 [1.64; 1.75] 0.976
W (Kg) 74.30 [67.00; 80.45] 72.10 [66.55; 80.00] 0.632
BMI (Kg/m?) 25.93 [23.91; 27.42] 25.25 [23.11; 27.18] 0.219
5 L[5 (%)] 30 (49.2%) 37 (48.7%) 0.954
BRI [ (%)] 26 (42.6%) 37 (48.7%) 0.479
KRS [1(%)] 19 (31.1%) 10 (13.2%) 0.010
AR5 (%)] 24 (39.3%) 31 (40.8%) 0.864
TR 51(%)] 15 (24.6%) 13 (17.1%) 0.280
SB[ (%)] 0 (0.00%) 1 (1.3%) 1.000

e RS AT SR DA ARiEZE (X £ 8 )Row, ARLLACRA t 1% ARIESBORI AP A B R ],
ZEL A L R FRME AR 36 s THECTR DU R (%) R, 4L LLBOR T X2 K. AST: RITA R M AL BHG: ALT:

BNHEEBY; CREA: IMMALEF; D-D: D-—%fk; FIB: #4EAJE; ALB: MiEHAEH; FAR: 45 A E/MEH

FEH; CCC: ARBIKMIBAEIR; Cys: MERFMERR: TG: MH M =Es; TC: M EHMEEE; SUA: MR hs-Tnl:
BE-UESE A 1, BNP: B BEYRAK; EF: AZESIMAE; LVPW: ALZEGEERE; IVS: =[EEEE; BMI: £
HIB%: FAR': FARx 100; P<0.05 H4iit%E L.

3.2. Logistic @Y 4

3.2.1. B Logistic EY39#Hr
FSORAR A e %2 YA 4 1] FAR' (OR = 5.039, 95% ClI: 1.617~5.039, P < 0.001). Ifil JRER(SUA) (OR =
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1.008, 95% CI: 0.008~1.008, P < 0.001). «C» IfiL ' J ZC % 52 (OR = 0.335, 95% Cl: —1.094~0.335, P = 0.012) f#1E
Z57(¥%1 P <0.05),

3.2.2. ZE%E Logistic Y39
FAR' (OR = 4.237, 95% CI: 2.341~7.668, P < 0.001). SUA (OR = 1.007, 95% Cl: 1.002~1.012, P = 0.010)
TEEZ R (H P <0.05) (W4 2).

Table 2. Logistic regression analysis
5% 2. Logistic B34

BHEERST ZEEI

IHs PRASFAE
B OR 95% Cl P B OR 95% Cl P
FI(R) 0.028 1.028  0.028~1.028 0.144 - - - -
Sk -0.004 0996 —0.004~0.996  0.991 - - - -
i I s -0.02 0.98 -0.02~0.98 0.954 - - - -
B PR 5 0.245 1.277  0.245~1.277 0.480 - - - -

OIMERFES  -1.094 0335 -1.094-0.335 0012 -1.049 0350 0.121~1.013 0.053

WS AR s 0.06 1.062  0.06~1.062 0.864 - - - -
R -0.458  0.633  —0.458~0.633  0.282 - - - -
BMI (Kg/m?) -0.067 0935 —0.067~0.935  0.277 - - - -
AST (U/L) -0.028 0972 —0.028~0.972  0.224 - - - -
ALT (U/L) -0.017 0983 -0.017~0.983  0.307 - - - -

CREA (umol/L) —0.002 0.998  —0.002~0.998 0.896 - - - -

D-D (mg/L) -0.359  0.698 —0.359-0.698  0.487 - - - -
TG (mmol/L) -0.04 0961 —0.04-0961  0.613 - - - -
TC (mmol/L) ~0.045 0956 —0.045-0.956  0.717 - - - -
SUA (umol/L) 0008  1.008  0.008~1.008  <0.001 0006  1.007  1.002~1.012  0.010
Cys (umol/L) ~0.054 0947 -0.054~0.947  0.171 - - - -
FAR' 1617 5039 1617-5039  <0.001 1444 4237  2.341~7.668  <0.001

hs-Tnl (pg/mL) 0027 1027 0027-1.027  0.156 - - - -

BNP (pg/mL) 0001 1001  0.001~1.001  0.570 - - - -
EF (%) -0.006 0994 -0.006~0.994  0.813 - - - -
IVS (mm) 0056 1057 0.056~1.057  0.542 - - - -
0] 47 2 -0.46 0631 -0.46~0.631  0.185 - - - -

B RRER SN E N RA ST EE RN Z R E Logistic FIHAMTEAL, g [FIHFRSE; OR {H: M
tt; 95% Cl: 95% OR B FX[A]; FAR: £F4EEEA/AEAE; FAR': FAR x 100 JF#HTrAEILEHE; P <0.056F
Gt EE .

3.3. ROC Bh& 5 #hr
ROCear 128 R THI AR A 0.817 (95% Cl: 0.746~0.887), fxfH:i2 Wi Jv 0.0773, RELE N 82.9%, #F
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Figure 1. ROC curve of FAR for predicting MVCTO; FAR: fibrinogen to albumin ratio
E 1. FAR 7l MVCTO MR & TIEFFHERZ 5 47; FAR: FHEERR/ATALE

4. FHiLE RS

AHI ST I I BB 4 A 137 4] CTO BRE IR PR BORE, R IRt P25 A8 SO 3 22, FAR {E & SUA
KPR T i, O IV SO S EE BB R, PR = 5 CTO MEfEE R E M ¢, Wit HE L Z W
% logistic [H1JF 53 H &3 FAR {8 & SUA 7K 752 MVCTO B2 0 Kl . ZehilAH M. ) ROC #h4k
AR B FAR B SUA TI{EA MVCTO FITRIIA T, FAR TRMME K, fERAEL W 0.0773 IF50 1)
UM N 80.3%, HFRMEN 77.0%.

FAR 1ERNRAGEMCHE AR &Y, S5O0MERRZEVIAXK. PR FAR 5 SIEMI &3 Gensini
o B IEAHSK[8], 5 NSTE-ACS B SYNTAX PF4r £ IEAHK[17], 5 2 M E AL I S O WU AT 3
PCI RJ5 5 FHNEFIET-Z M MACE K42 2 IEAIS[18] [19], 7 SIEMI E% PCI AR5 bR Ik L E i
(T fER R R [8] [13], i SIEMI H3% PCI AR S A S 40N BB 28 B TR A5 2 —[20], W FAR fg
AT 1 RO S S R BN P AR 1 7 B AR B AN R TS o AW ST AR FAR 5 5 R 30 ik 12 1 P 955 22 1) AH
KMk, LA CTO B NAFR AR, KB FAR AI{EN MVCTO IS TR 7, fEfRAE2 W E N 0.0773
i, REUEN 82.9%, KEFEN 68.9%, iESE FAR TEMSM: e ko A8t is B O smin e, it—0a e
T G R R E

o, BATRIMRR 5 CTO MBI OC. BEAEMFIUESE, pRER AT AT Py 5 ThAE RS Al
A R A A S R R I A A RN BN OB AR RE A [21] [22], IR BR(SUA) K AT A R ek O 6 3
75 A8 R FEE 7 L 1) U FiR AR [23] [24] [25] [26]. BATMIBE TS50 52 40—, FFik—BEH, SUA KT
/& MVCTO (B T R 7, fER 2 W fE A 329.5 mmol/L i R T K 68.4%, 4553 N 73.8%,
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gt ik 18 1 P S TE o0 FE R IR R R B i, IR IR R I Z e v [27], DL, Wit fa s, LI
PSS PEAl o FLf R v S B e B, RATAURF 7 I, FAR AT{E N MVCTO A MME I TR IR R . 1ENTA]
‘mﬁgﬁfmu% FAR fEIGR EJ7EIRAS, IGPRRAHNER S, rTEEh BRG] CTO mfaifs, iRl
TE— R LD O I A R SR A R R T, et BTG .

KW FAFAE— SRR A 58, A FU R W S b BB 78, FEAEARXT RN, MASEE I
i CTO B3 FAR J SUA S2Ma P ZENw AL SCEMRATINLE], AR 5. Hk, KX FAR #4721
WIEE, ARIFEATBEVT SR B2 TS A R L
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