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Abstract 
Objective: To investigate the value of CTC clinical features and blood-related 
test indicators in renal cancer patients by detecting the number of circulating 
tumor cells (CTC) in patients with renal cancer. Methods: To analyze 59 pa-
tients with renal cell carcinoma (RCC) admitted to the Department of Urol-
ogy, Affiliated Hospital of Chengde Medical College from May 2018 to Octo-
ber 2019. According to the CTC count (5 pcs/3.5 ml), they were divided into 
CTC positive group and CTC negative group. The age, gender, tumor loca-
tion, tumor size, hematuria, CEC (circulating endothelial cells), CTC Cluster 
(aggregate), gene mutation, platelet (PLT), albumin (ALB), hemoglobin (HB), 
alkaline phosphatase (AKP), lactate dehydrogenase (LDH) were compared 
between the two groups of patients and the correlation of the number of 
CTCs. Results: There were significant differences in tumor size, CEC, and gene 
mutations between the two groups (P < 0.05). The number of CTC in patients 
was correlated with the levels of HB, PLT and LDH (P < 0.05). Conclusion: 
The number of CTC in RCC patients is correlated with some clinical features 
(tumor size, CEC, gene mutation) and some related test indicators (HB, PLT, 
LDH), and can be combined with the above related indicators to predict the 
occurrence, metastasis and prognosis of renal cancer. 
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1. Introduction 

Renal cell carcinoma (RCC) is a common malignant tumor of the urinary sys-
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tem, with a variety of histological types [1], accounting for 90% of all kidney 
tumors, accounting for about 3% of all adult malignancies [2]. In my country, 
RCC ranks second in urinary system malignancies, and the incidence is showing 
an upward trend. Although the overall survival rate of RCC treatment has con-
tinued to increase in recent years, its progression-free survival period is still less 
than 1 year [3]. At present, surgical resection is the main clinical practice, but 
the 5-year survival rate of this treatment is only 5%, and about 40% of patients 
will relapse or metastasize after surgery [4]. Therefore, the current important 
problem facing RCC is how to prevent tumor recurrence and metastasis. 

Tumor metastasis is a complex process involving multiple steps and multiple 
factors. The first is the shedding of tumor cells from the primary tumor, and a 
very small number of them will metastasize to the blood, lymph nodes or distant 
organs, which is called tumor micrometastasis [5]. However, this kind of mi-
cro-transfer is difficult to detect with the current routine inspection methods. 
Therefore, early detection of micrometastasis is very important for tumor recur-
rence and metastasis, and can significantly improve the prognosis. Current stu-
dies believe that circulating tumor cells (CTC) are released from the primary site 
or metastatic site of malignant tumors and enter the peripheral circulation. Un-
der normal circumstances, CTCs can be phagocytosed and cleared or apoptotic, 
but a small number of CTCs can survive, and because it has similar antigens and 
heredity to the primary tumor, and may colonize a certain part of the body to 
form new metastases. At present, CTC is considered to be an important basis for 
hematological metastasis of malignant tumors, and has always received clinical 
attention [6]. CTC falls off into the blood and may cause metastasis in patients 
with malignant tumors. CTC plays an important role in tumor metastasis [7]. 
This study explored the application value of CTC detection in renal cancer by 
detecting the number of CTCs in patients with renal cell carcinoma, the rela-
tionship with various clinical characteristics and various clinical blood test indi-
cators. 

2. Materials and Methods  
2.1. General Information  

This study conducted a retrospective study of 59 RCC patients who visited the 
Department of Urology from May 2018 to October 2019 in the Affiliated Hos-
pital of Chengde Medical College (hereinafter referred to as our hospital). 
Among them, there were 33 males and 26 females. The tumor was located in 34 
cases on the left side and 25 cases were located on the right side. The oldest age 
was 85 years old and the youngest age was 32 years old. This study was approved 
by the Ethics Committee of the Affiliated Hospital of Chengde Medical College, 
and all patients signed an informed consent form. 

2.2. Judgment Criteria 

Divided into CTC positive group and CTC negative group, the criteria for CTC 
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positive grouping is based on domestic and foreign literature [8], the criterion 
for positive group is CTC ≥ 5/3.5 mL, and the negative group is CTC < 5 Piec-
es/3.5 mL.   

2.3. Detection Method 

Take the early morning fasting peripheral blood of 59 patients with kidney can-
cer in our hospital to detect the number of CTCs, and record the age, gender, 
tumor location, tumor size, hematuria, CEC (circulating endothelial cells), CTC 
Cluste of the two groups at the same time (Polymer), gene mutation and the 
value of platelet (PLT), albumin (ALB), hemoglobin (HB), alkaline phosphatase 
(AKP), lactate dehydrogenase (LDH). 

2.4. Statistical Analysis 

Use SPSS 22.0 to perform statistical analysis on the data. The measurement data 
are expressed as mean ± standard deviation, which conforms to the t-test of 
homogeneity of variance and normal distribution. The comparison of count data 
adopts the chi-square test. P < 0.05 means the difference is statistically signifi-
cant. 

3. Results 

1) There is no difference in the general information of patients in the 
CTC-positive group and CTC-negative group (Table 1). 

2) The two groups of patients had differences in tumor size, CEC, and gene 
mutations (P < 0.05) (Table 2). 

3) The number of CTC is correlated with the levels of HB, PLT and LDH in 
patients with renal cell carcinoma (P < 0.05) (Table 3). 

 
Table 1. Comparison of general information of patients. 

 CTC positive group CTC negative group statistics P value 

Gender: Male/Female) 17/13 16/13 z = 0.3207 0.8061 

Age (x ± s) 57.06 ± 1.899 56.07 ± 1.894 t = 0.6954 0.5107 

Location (left/right) 18/12 16/13 z = 1.848 0.0798 

Note: All P values are >0.05, the difference is not statistically significant. 
 
Table 2. Comparison of the clinical characteristics of the two groups of patients. 

 CTC positive group CTC negative group statistics P value 

Size (cm) 8.391 ± 0.5701 5.260 ± 0.3311 t = 4.727 <0.0001 

Hematuria (positive/negative) 10/26 9/24 z = 1.345 0.1718 

CEC 7.000 ± 0.9346 0.4000 ± 0.1438 u = 58.90 <0.0001 

CTC Cluste (positive/negative) 3/27 0/19 z = 1.546 0.0988 

Gene mutation (positive/negative) 22/9 3/16 z = 3.981 <0.0001 

CTC 11.35 ± 0.9070 1.980 ± 0.3362 t = 9.415 <0.0001 
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Table 3. The relationship between CTC and HB, PLT, ALB, AKP, LDH in patients with kidney cancer (x ± s). 

Group Number of cases HB(g/L) PLT (×10~/L) ALB (g/L) AKP (U/L) LDH (U/L) 

CTC positive group 
CTC negative group 

30 
29 

113.69 ± 3.40 
135.52 ± 3.20 

209.50 ± 7.67 
172.70 ± 12.10 

39.50 ± 0.86 
38.60 ± 0.87 

111.70 ± 9.20 
110.90 ± 10.30 

189.10 ± 10.70 
170.70 ± 7.10 

Z value  3.045 3.773 4.713 4.258 2.867 

p value  0.0032 0.048 0.620 0.056 0.0205 

4. Conclusion 

By detecting the number of CTC in patients with kidney cancer, combined with 
some clinical features (tumor size, CEC, gene mutation) and some blood-related 
test indicators (HB, PLT, LDH), it can assist in the evaluation of its efficacy and 
prognosis. 

5. Discussion 

A review of related literature found that 90% of cancer-related deaths were 
caused by tumor metastasis [9]. Therefore, if the occurrence and metastasis of 
tumors can be detected at an early stage, the diagnosis rate can be significantly 
increased, the survival time can be prolonged, and the prognosis can be im-
proved. In 1869, Ashworth first proposed the concept of circulating tumor cells 
(CTC) [10]. The occurrence and metastasis of tumors can be judged by detecting 
CTC [11]. In recent years, with people in-depth research on malignant tumors, 
the value of CTC in the clinical detection and clinical application of malignant 
tumors has made great progress. A large number of literatures have also re-
ported CTC in prostate cancer, breast cancer, gastric cancer and the value of 
clinical diagnosis and treatment of colon cancer [12] [13]. In this study, we also 
found that there are significant differences in some clinical characteristics of 
renal cell carcinoma patients in different groups, such as tumor size, CEC level, 
etc, indicating the impact of CTC level on renal cell carcinoma patients, so we 
infer that the number of CTC is also It will have a significant impact on the 
prognosis of renal cancer patients and has the potential to predict the prognosis 
of RCC patients. It also shows that certain clinical characteristics of patients may 
also affect the number of CTC. 

Previous studies have shown [14] that patients with malignant tumors, espe-
cially those undergoing radiotherapy and chemotherapy, are prone to malnutri-
tion due to: easily causing gastrointestinal disorders; reduced digestion and ab-
sorption; cancer cells plundering nutrients. In this study, we also found that the 
HB value of the CTC-positive group was significantly lower than that of the 
negative group, suggesting that this group of patients had obvious malnutrition. 

Studies have found that the occurrence and metastasis of tumor cells are re-
lated to the increase of PLT [15], the main reason is that the increase in the 
number of PLT can accelerate tumor metastasis. In this study, the PLT of the 
CTC positive group was significantly higher than that of the negative group, 
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suggesting that patients in the CTC positive group are beneficial to tumor oc-
currence and metastasis. 

It has been confirmed that LDH is present in the cytoplasm of cells, and pa-
tients with malignant tumors will have an increase in LDH [16]. In this study, 
the LDH in the CTC-positive group of 59 renal cancer patients was significantly 
higher than that in the negative group, indicating that the CTC count was sig-
nificantly related to the patient’s LDH. On the other hand, LDH can be used as 
an indicator of the disease progression of renal cancer patients, and the combi-
nation of CTC count and LDH can better judge the prognosis of renal cancer. 

CTC combined with some clinical features (tumor size, CEC, gene mutation) 
and some related test indicators (HB, PLT, LDH) can assist renal cancer patients 
in judging their curative effect and prognostic evaluation, so as to achieve indi-
vidualized treatment. This study is a single-center study, and the amount of data 
is very limited. Future studies will further expand the sample size. 
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