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Predictive value of C-reactive protein to albumin ratio for
postoperative outcomes of lower extremity artery stenting
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Abstract Background and Aims: Stent placement has been widely applied for the treatment of arteriosclerosis obliterans
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of lower extremities. However, the incidence of postoperative femoropopliteal in-stent restenosis (ISR) remains
a difficult clinical problem. Studies have demonstrated that ISR is closely associated with the nutritional and
inflammatory markers, and the availability of reliable predictive factors for ISR after lower extremity arterial
stenting is of great clinical value. Therefore, this study was conducted to investigate the value of C-reactive protein
(CRP)/albumin ratio (CAR) in prediction of ISR and its severity after lower extremity artery stenting.

Methods: The clinical data of 186 patients undergoing lower limb artery stenting in the First Affiliated Hospital of
Jinzhou Medical University from January 2017 to May 2019 were retrospectively collected. The occurrence of ISR
within 12 months after operation as well as the severity of ISR were analyzed. The influencing factors for ISR were
determined by univariate and multivariate Logistic regression analysis, and the predictive abilities of CAR, CRP
and albumin for ISR and its severity were evaluated by ROC curve analysis

Results: During a follow-up period for 12-month, ISR occurred in 54 patients (29.0%), of whom, 24 cases had a
severe disease (ISR>75%). In patients with ISR, the numbers of male, smoking and diabetes cases as well as the
values of CRP and CAR were higher, and the values of albumin and ankle-brachial index (ABI) were lower than
those in patients without ISR (all P<0.05). The results of multivariate regression analysis showed that male sex
(P=0.023), having diabetes (P=0.002), smoking (P=0.023), low albumin (P=0.007) and high CRP (P<0.001)
were independent risk factors for ISR after lower extremity artery stenting. The area under the curve (AUC) of
CAR for predicting ISR was 0.846, which was superior to that of CRP (AUC=0.835) and albumin (AUC=0.822),
where the optimal cutoff value was 0.6, with the sensitivity and specificity 70.4% and 87.2%, respectively. The
AUC of CAR for predicting the severity of ISR was 0.662, which was better than that of CRP (AUC=0.646) and
albumin (AUC=0.630), where the optimal cutoff value was 1.066, with the sensitivity and specificity of 75% and
42.4%, respectively.

Conclusion: CAR can be used for early prediction of ISR and the severity of ISR in patients undergoing lower
extremity artery stenting, which is more accurate than that of CRP or albumin alone. The value of CAR>0.6
suggests that the risk of ISR may be increased, and CAR>1.06 suggests that the severity of may be exacerbated.
Arteriosclerosis Obliterans; Lower Extremity; Stents; Graft Occlusion, Vascular; C-Reactive Protein; Serum
Albumin
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Table 1 The general information of the two groups of patients after lower extremity artery stent implantation and the analysis of the

results of each examination

gE| BE (n)  AEISR4 (n=132) ISR 4 (n=54) tx’ p
F (%, xxs) — 63.1+10.8 63.9+11.9 -0.453 0.651
P51

3 119 78 (59.1) 41 (75.9)

& 67 54 (40.9) 13 (24.1) 4713 0.030
BMI (kg/m®, x=s) — 23.9+32 24533 -1.120 0.264
F=AlIIDAR

H 114 78 (59.1) 36 (66.7)

Jc 72 54 (40.1) 18 (33.3) 0.927 LEEY
WERRIE [n (%) |

H 97 60 (45.5) 37 (68.5)

Jc 89 72 (54.5) 17 (31.5) 8.169 0.004
FENGIAE [n (%) ]

H 83 62 (47.0) 21 (38.9)

JG 103 70 (53.0) 33 (61.1) L0 LIk
W [n (%) ]

H 92 57 (43.2) 35 (64.8)

o 94 75 (56.8) 19 (35.2) 7175 0.007
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Table 1 The general information of the two groups of patients after lower extremity artery stent implantation and the analysis of the

results of each examination (continued)

UE| Bk (n)  JEISR4H (n=132) ISR 4 (n=54) tx® P
Fontaine 731§ [n (%) ]

111 114 84 (63.6) 28 (51.9)

v i 7 48 (36.4) 26 (48.1) 2.222 0136
ABI (x+5) 0.89 + 0.02 0.64 + 0.06 28.552 <0.001
HIh =AM (mmol/L, x+s) — 1.76 + 0.85 1.71 +0.75 0.421 0.674
BEJHFEEE (mmol/L, x+s) — 453 +1.64 4.47 +1.88 0.207 0.836
PR4% 1R 26 FH B S ( mmol/L ) — 337 +1.04 3.14+ 091 1.461 0.164
IR A HEEE (mmol/L ) — 1.41 +0.47 1.53 £ 0.48 -1.526 0.129
HEE (gL, x£s) — 4211 +7.48 34.4 +6.61 6.733 <0.001
it (10%71) — 7.21+1.60 7.34 +1.88 -0.510 0.611
MLEE (/L) — 135.63 +9.78 136.20 + 9.61 -0.366 0.715
rR R AT (10°71, x+s) — 5.17+1.92 5.06+1.84 0.309 0.758
PRELAHEL (10°L, x+s) — 1.97 £ 0.71 1.99 +0.72 -0.236 0.813
PR AR (1071, x+5) — 043 £0.11 044 £0.11 -0.571 0.568
CRP (mg/L, x+s) — 1132 £9.82 34.47 +26.07 —6.344 <0.001
CAR (x+s) — 0.31£0.21 1.12£0.89 —6.421 <0.001
PN / SR ENRE AL (2 +5) — 0.33+0.13 0.32+0.13 0.943 0.347
e /IR EL AN A (x+5) — 2.98 +1.56 2.86 +1.37 0.422 0.674

22 THEHIZIEEAREGISREBEESZERSH
B B 5 SR AR R TSR PR
WA, P ALogisticZ KR BIIH 547

ZHNESWEH, B (P=0.023) . AR

5 (P=0.002) . W4 (P=0.023) . IEA&EH
(P=0.007) AKX ECRP ( P<0.001) J& T B 3hk
FHRARIGISRIGIE G RNE (F£2)

£2 B TEEREEENRE ISR EEH Logistic BlIFHH &R
Table 2 Logistic regression analysis of factors for ISR after lower extremity artery stenting

LSES B SE Wald y * P OR 95% CI

P51 0.749 0.328 5.203 0.023 2.115 1.111~4.026

R 0.998 0.314 9.907 0.002 2712 1.457~5.047

W4 0.721 0.316 5.201 0.023 2.057 1.107~3.823

HEH -0.075 0.028 7.210 0.007 0.928 0.879~0.980

CRP 0.058 0.012 22.606 <0.001 1.059 1.034~1.085
2.3 H&EHA. CRP 1 CAR x TR 3h ik T ZRE AN 100

AJE ISR By M &

W ROCHZ AT W, CARIAUC 807 ]
(AUC=0.846, 95% CI=0.797~0.894 ) W] 2 ]
FCRP (AUC=0.835, 95% CI=0.783~0.887) #0 §
H&EH (AUC=0.822, 95% CI=0.776~0.867) ® 403 ]
(FEI1) o CARBAERIFRL0.6, LGRS " amn
BESY I 070.4% . 87.2%, BURECAR>0.66f, T —an
B Bh Bk A AR R ISRV K A R 5 (K3 o R s A N
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Figure 1 Comparison of ROC curves of albumin, C-reactive protein,

and CAR in predicting ISR after lower extremity artery
stenting
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%3 HZEA. CRP M CAR XM TEEZREARE ISR FNMNE
Table 3 Predictive value of albumin, C-reactive protein, and CAR for ISR after lower extremity artery stenting
A it BARMEE B (%)  RRE (%) AUC P 95% CI
EEAE 335 88.7 0.822 <0.001 0.776~0.867
CRP 15.665 74.5 0.835 <0.001 0.783~0.887
CAR 0.6 70.4 0.846 <0.001 0.797~0.894

2.4 BEH. CRPICARM X EHAAREER
=12 B Ryl i &
PLISRIEB>75% % N E 4304

(ISR<75% ) M EEELH 244 (ISR>75% ) , HJF

HECRPFICARK -3 TREH (ISR<75%) ,

MHEEAKEETREL, AR 2ZERE 50T

FEX ($HP<0.05) (FR4) . @I LEROCH

Lrf i, CARJAUC (AUC=0.662, 95% CI=
0.544~0.781) % FCRP (AUC=0.646, 95% ClI=
0.527~0.765) FIH&EH (AUC=0.630, 95% CI=
0.509~0.752) ([®2) . CAR>1.0660f, FiR%E
Bk S B A AR S TSR ™ B AR R A R, e A
SRR S NT5% . 42.4% (F5) .

*4 HEH. CRP 1 CARXZZENARG ISR EFEEREWERST

Table4 Outcome analysis of ISR severity after stenting with albumin, C-reactive protein, and CAR

IiH BEH (n=30) HEH (n=24) t P
HEH 34.24 + 6.29 30.59 + 6.39 2.104 0.040
CRP 31.17 +22.60 4478 +23.13 -2.181 0.034
CAR 1.03+0.78 1.58 +0.85 -2.474 0.017

3 i i

100

80 T I 3 bk A PR S R v S AR B T B I B
2 el LR, SRR AR AE N R Sh Ik 8 R R Ak P 52
g ST RRB -, BRI,
® 407 {H & Al ARG G RN A, A, A%

201 g M i 3 bk S 048 AR BB ISR M e R, X

. ——CAR F 1A% AR B2 U LA T Al B 1

0 20 40 60 80 100 96 9 1E 3 IOk R T A0 1 4% A B B A4 J 30 ik

100-H5E5 5 (%)

B2 BZEB. CRP# CAR EMMXZREANARE ISR =E
TEER ROC MLt R
Figure2 Comparison of ROC curves of albumin, C-reactive protein,
and CARin predicting ISR severity after stenting

#5 HEHA.CRPM CARMEZEEANAREISREER
EHHNE
Table S The predictive value of albumin, C-reactive protein,

and CAR for ISR severity after stent implantation

o Rk BURE FERE
B e (%) (0 V¢ P
H&E 325 59.1 344
CRP 37415 719 409

CAR  1.066 750 424

95% CI

0.630 0.037 0.509~0.752
0.646 0.020 0.527~0.765
0.662 0.009 0.544~0.781
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