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ABSTRACT Objective: To investigate the effect of preoperative creatinine/cystatin C ratio (CCR) and
hemoglobin/red blood cell distribution width ratio (HRR) on the prognosis of patients with non-metastatic renal cell

carcinoma (RCC). Methods: 129 non-metastatic RCC patients who underwent partial nephrectomy or radical
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nephrectomy in Xuzhou Central Hospital from January 2019 to January 2021 were selected, the levels of
hemoglobin, red blood cell distribution width, serum creatinine and cystatin C in peripheral blood were detected
before operation, and CCR and HRR were calculated. The optimal cut-off values of preoperative serum CCR and
peripheral blood HRR were determine by receiver operating characteristic (ROC) curve, and the patients were
grouped according to the cut-off values of CCR and HRR. The clinicopathological characteristics of patients with
different levels of serum CCR and peripheral blood HRR were compared. Kaplan-Meier method was used to draw
postoperative survival curves to analyze the survival differences of patients with different levels of serum CCR and
peripheral blood HRR. The prognostic factors of non-metastatic RCC patients were analyzed by univariate and mul-
tivariate COX risk proportional regression model. Results: During the 3-year follow-up period, 3 cases were lost to
follow-up, 91 cases survived, and 35 cases died. The optimal cut-off values of preoperative serum CCR and periph-
eral blood HRR for predicting postoperative survival of non-metastatic RCC patients were 0.88 and 0.94, respectively,
patients were divided into high CCR group (59 cases) and low CCR group (67 cases), high HRR group (54 cases)
and low HRR group (72 cases) according to this. The proportions of Fuhrman grade III-IV, TNM stage III and lymph
node metastasis in low CCR group and low HRR group were higher than those in high CCR group and high HRR
group (P<0.05). The 3-year overall survival (OS) rate of non-metastatic RCC patients in low CCR group and low
HRR group was lower than that in high CCR group and high HRR group, respectively (P<0.05). Low CCR, low
HRR, TNM stage Il and lymph node metastasis were risk factors for poor prognosis in non-metastatic RCC patients
(P<0.05). Conclusion: Preoperative CCR and HRR in patients with non-metastatic RCC are related to pathological
features such as Fuhrman grade, TNM stage, lymph node metastasis, as well as poor prognosis, which can effectively
evaluate the prognosis of RCC patients.

Key words: Non-metastatic renal cell carcinoma; Creatinine/cystatin C ratio; Hemoglobin/red blood cell distri-
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Table 1 Comparison of clinicopathological features of serum CCR and peripheral blood HRR at different levels[n(%)]

Z(P<0.05), W3 2.

% 1 AEKFMF CCRSMEM HRR I RFFEFFHE LR [0(%)]

. . Low CCR High CCR Low HRR  High HRR
Clinicopathologic feature n % P
group(n=67) group (n=59) group(n=72) group(n=>54)
<60 yearsold 61 32(47.76) 29(49.15)  0.024 0.876  35(48.61) 24(44.44)  0.215 0.643
Age
=60 yearsold 65 35(52.24) 30(50.85) 37(51.39) 30(55.56)
Male 83 43(64.18) 40(67.80)  0.183 0.669  45(62.50) 38(70.37)  0.850 0.356
Gender
Female 43 24(35.82) 19(32.20) 27(37.50) 16(29.63)
Partial
80 43(64.18) 37(62.71)  0.029 0.864  47(65.28) 33(61.11)  0.231 0.631
Modus nephrectomy
Operandi Radical
46 24(35.82) 22(37.29) 25(34.72) 21(38.89)
nephrectomy
ccRCC 111 60(89.55) 51(86.44)  0.290 0.590  64(88.89) 47(87.04)  0.101 0.751
Pathological
PRCC 10 4(5.97) 6(10.17) 5(6.94) 5(9.26)
type
CRCC 5 3(4.48) 2(3.39) 3(4.17) 2(3.70)
<10cm 73 40(59.70) 33(55.93)  0.183 0.669  43(59.72) 30(55.56)  0.220 0.639
Tumor size
>10cm 53 27(40.30) 26(44.07) 29(40.28) 24(44.44)
Fuhrman  Grade [ ~1I 59 25(37.31) 34(57.63)  5.199 0.023  27(37.50) 32(59.26) 5.868 0.015
grade Grade [II~IV 67 42(62.69) 25(42.37) 45(62.50) 22(40.74)
Stage I ~1I 61 23(34.33) 38(64.41) 11.365 0.001  26(36.11) 35(64.81)  10.180 0.001
TNM stage
Stage I1I 65 44(65.67) 21(35.59) 46(63.89) 19(35.19)
Lymph node Yes 60 41(61.19) 19(32.20)  10.571 0.001  43(59.72) 17(31.48)  9.866 0.002
metastasis No 66 26(38.81) 40(67.80) 29(40.28) 37(68.52)
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Fig.2 Survival curve of non-metastatic RCC patients with different CCR and HRR levels
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Table 2 Univariate and multivariate COX proportional hazards regression analysis of prognosis in non-metastatic RCC patients

Univariate COX regression

Multifactor COX regression

Variable Assign
HR(95%CI) P HR(95%CI) P
0=<<60 years old, 1==60 years
Age 1.053(0.803~1.422) 0.463
old
Gender 0= female, 1= male 1.132(0.925~1.546) 0.287
) Partial nephrectomy=0, Radical
Modus operandi 1.797(0.660~4.895) 0.252
nephrectomy=1
Tumor size 0=<10cm, 1==10 cm 1.342(0.965~1.893) 0.163
Pathological type 0=PRCC/CRCC, 1=ccRCC 1.096(0.813~1.352) 0.741
TNM stage O=stage | ~II, 1=stage III 1.623(1.465~3.371) 0.000 1.506(1.482~4.739) 0.003
Fuhrman grade O=grade [ ~1II, 1=grade [II~IV  1.383(1.104~2.342) 0.000 1.063(0.935~1.782) 0.086
Lymph node
. 0=no, 1=yes 1.750(1.652~6.382) 0.003 1.652(1.286~5.845) 0.004
metastasis
CCR 0= high level, 1=1ow level 0.632(0.405~0.899) 0.006 0.436(0.398~0.871) 0.012
HRR 0= high level, 1=1ow level 0.532(0.421~0.978) 0.009 0.429(0.315~0.836) 0.015
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