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Effect of preoperative ratio of C-reactive protein to albumin on prognosis of
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[ Abstract] Objective To investigate the clinical value of preoperative ratio of C-reactive protein to albumin (CRP/Alb) in predict-
ing 1-year mortality after hip fracture in the elderly patients. Methods A retrospective analysis was made of the clinical data of the
elderly patients with hip fracture, who underwent orthopedic surgery at the Chinese PLA Central Theater General Hospital from January
2015 to August 2017. According to whether the patient died within 1 year after surgery, the patients were divided into survival group
and death group. Multivariate logistic regression was performed to explore independent risk factors for death within 1 year after surgery.
The receiver operating charactersitic (ROC) curve and Kaplan-Meier method were used to analyze the value of CRP/Alb in evaluating
poor prognosis in the elderly patients with hip fracture. Results A total of 165 patients were enolled in the final study, and the cumula-
tive mortality rate was 20. 61% within 1 year after surgery. Univariate analysis showed that the survival group had significantly higher
age, red blood cell distribution width, CRP, CRP/Alb, rate of concomitant chronic lung disease and ASA grade but lower Alb than the
death group, the difference being of statistical significance (P<0.05). Multivariate analysis showed that CRP/Alb (OR=2. 472,
95%CI 1. 100-5. 554) was an important risk factor for predicting death in the elderly patients with hip fracture within 1 year after
surgery. AUC of CRP/Alb in predicting the poor prognosis was 0.949 (P<0. 001, 95%CI 0.915-0. 984) , which was significantly
higher than the single-index prediction of CRP or Alb. When CRP/Alb of 3. 05 was set as the optimal cut-off value, the patients were
divided into high-ratio group (n=37) and low-ratio group (n=128). The former had significantly shorter survival than the latter, the
difference being statistically significant (X>=48.607, P<0.001). Conclusion CRP/Alb is an independent risk factor for predicting
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death within 1 year after surgery in the elderly patients with hip fracture and can be used as an effective indicator for predicting adverse

clinical outcomes.
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Table 1 Comparison of general clinical data between two groups

Variable Survival group (n=131) Death group (n=34) X2/t P value
Gender( male/female, n) 57/74 19/15 2.381 0.123
Age(years, xts) 75.28+8.71 80.54+7.42 3.229 0.002
WBC( ><109/L, X£S) 8.82+3.55 9.14+3.70 0. 464 0. 643
RBC(x10"/L, &+s) 3.46+0.76 3.73+0. 83 1.811 0.072
HB(g/L, xts) 112.20+14. 38 108. 34+15. 66 1.369 0.173
PLT( x IOQ/L, xX£s) 197.70+81. 55 204.48+89.29 0.424 0.672
RDW (%, x+s) 13.44+1.45 14.03+1. 62 2.063 0.041
Alb(g/L, x+s) 37.52+5.24 34.71+5.18 2.793 0. 006
TP(g/L, x+s) 58.72+6.06 56.53+7.20 1. 804 0.073
CRP(mg/L, x+s) 49.01+15. 40 68.48+16.99 6.429 <0.001
CRP/Alb(x%s) 1.48+0. 65 2.89+1.22 9.169 <0.001
BUN(mmol/L, x+s) 7.66+3.29 8.24+4.06 1.322 0. 188
Cr( wmol/L, x+s) 84.49+32.00 91.05+55.37 0. 899 0.370
GLU(mmol/L, x+s) 6.63+2.47 6.52+2.42 0.232 0.817
K*(mmol/L, x+s) 3.67+0.54 3.82+0.76 1.318 0. 189
Na(mmol/L, x+s) 135.72+7. 44 134.65+9.96 0. 694 0.489
Ca® (mmol/L, ) 2.04+0.25 2.00=0. 18 0.875 0.383
D-dimer( pg/L, x+s) 441.05+122. 56 482.80+138.07 1.724 0. 087
Comorbidity[ n (%) ]
Hypertension 95(72.51) 26(76.47) 0.216 0. 642
Diabetes 74(56.49) 23(71.88) 1.387 0.239
Chronic lung disease 27(20.61) 14(41.18) 6.114 0.013
Central system disease 38(29.01) 12(35.29) 0. 505 0.477
Cardiovascular disease 27(20.61) 11(32.35) 2.100 0. 147
Blood disease 12(9.16) 4(11.76) 0.209 0. 647

Type of fracture[ n( %) ] 0. 085 0.771
Fracture of neck of femur 58(44.27) 16(47.06)
Intertrochanteric fracture 73(55.73) 18(52.94)

ASA classification[ n( %) | 11.184 0. 001
/1 69(52.67) 7(20.59)
/v 62(47.33) 27(79.41)

Anesthesia method[ n( %) ] 0. 031 0. 861
General anesthesia 71(54.20) 19(55.88)
Spinal anesthesia 60(45.80) 15(44.11)

Surgical method[ n( %) | 3.292 0.070
Internal fixation 84(64.12) 16(47.06)
Artificial joint replacement 47(35.88) 18(52.94)

Duration of surgery[ n( %) ] 0.984 0.321
<3 h 103(99.24) 24(70.59)
=3h 28(0.76) 10(29.41)

Blood transfusion[ n( %) ] 1.939 0. 164
<400 ml 79(60.31) 16(47.06)
=400 ml 52(39.69) 18(52.94)

WBC: white blood cell; RBC: red blood cell; HB: hemoglobin; PLT; platelet; RDW: red blood cell distribution width; Alb: albumin; CRP:
C-reactive protein; TP total protein; BUN: blood urea nitrogen; Cr: creatinine; GLU: glucose; ASA: American Society of Anesthesiologists.
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Table 2 Logistic regression analysis of adverse prognosis in elderly patients with hip fracture

Variable B SE Wald OR(95%CI) P value
CRP 0.745 0.336 5.471 2.106(1.090-4.069) 0.027
Alb —1.748 0.381 4.529 0. 168(0.080-0. 355) 0.032
CRP/Alb 0.905 0.413 11.920 2.472(1.100-5.554) <0. 001

CRP: C-reactive protein; Alb: albumin.
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Figure 1 ROC curves of CRP, Alb and CRP/Alb in predicting
death in elderly patients with hip fractures
CRP: C-reactive protein; Alb: albumin; ROC: receiver

operating characterisitic.

%3 CRP. Alb #1 CRP/Alb #i 2k THEAR L%
Table 3  Comparison of area under the curve for CRP,

Alb and CRP/Alb

Cut-off  Younden's

Ttem AUC 95%CI P value value e
Alb 0.878 0.816-0.939 <0.001 28.08 0.531
CRP 0.813 0.736-0.839 <0.001 65.32 0.420
CRP/Alb  0.949 0.915-0.984 <0.001 3.05 0. 632

CRP: C-reactive protein; Alb: albumin.
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Figure 2 Effect of CRP/Alb ratio on 1-year survival
rate in elderly patients with hip fracture

CRP: C-reactive protein; ALB: albumin.
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