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Introduction

The guideline was established by the kidney cancer panel 
under the Chinese Society of Clinical Oncology (CSCO) 
in accordance with the basic principles of evidence-based 
medicine (Table 1) and the clinical practices on renal cancer 
in China, based on the real conditions of China, and by 
referring to the USA NCCN Clinical Practice Guidelines in 
Oncology-Kidney Cancer (1) and the European Association 
of Urology (EAU) Guidelines on Renal Cell Carcinoma (2).  
The renal cancer referred in these guidelines is the renal 
cell carcinoma (RCC) and does not include various tumors 
originated from renal interstitium and renal pelvis/urothelial  
system.

Epidemiology and etiology

RCC accounts for 2−3% of all adult malignancies. 
According to the GLOBOCAN data released in 2015 (3), 
the prevalence and mortality of RCC were 4.4/100,000 
and 1.8/100,000 worldwide; they were 6.0/100,000 and 
2.5/100,000 in males and 3.1/100,000 and 1.2/100,000 
in females. Epidemiologically, the incidence of RCC is 
significantly correlated with region, race, gender, and age. 
It is higher in developed countries than in developing 
countries, especially in North America, Australia/New 
Zealand, and Europe (above 10/100,000 in males) and 
is relatively low in Africa and Pacific islands (lower than 
1.5/100,000). It is higher in urban areas than in rural areas 
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and in males than in females. In particular, the incidence of 
RCC is 10-20% higher in African Americans than in other 
ethnic groups.

The prevalence of RCC remains low in China. Generally, 
the incidence and mortality of RCC are remarkably higher 
in males than in females, with a male/female ratio of 2:1. 
In addition, they are higher in urban areas than in rural 
areas (4). According to the National Cancer Registry under 
the National Cancer Center of China (5), there were 
45,096 new RCC cases in 2011, accounting for 1.34% of 
all malignancies; the incidence of RCC was 3.35/100,000, 
ranking 15th among all malignancies. The incidence of 
RCC was 4.38/100,000 and 2.26/100,000 in males and 
females and 4.73/100,000 and 1.89/100,000 in urban areas 
and rural areas. RCC can occur in all age groups; although 
it is relatively rare in individuals under 35 years old, the 
incidence of RCC rises rapidly in populations aged >35 years  
and reaches a peak (14.7/100,000) in the 75- to 80-year-old 
group. The mortality of RCC is 1.12/100,000 nationwide; 
more specifically,  it  is  1.43/100,000 in males and 
0.81/100,000 in females and is 1.44/100,000 in urban areas 
and 0.79/100,000 in rural areas. The RCC accounts for 0.5% 
of all cancer deaths, ranking 16th among all cancers. 

RCC can be divided into hereditary and sporadic RCC 
according to the presence/absence of family heredity. 
The hereditary RCC refers to kidney cancer with specific 
genetic changes and has a family trait, accounting for 2−4% 
of all kidney cancer. Most clinical diagnosed RCC cases 
are patients with sporadic RCC. Early in 1990s, studies 
on the molecular genetics of hereditary RCC revealed the 
molecular and biological mechanisms of some sporadic 
RCC cases; however, the exact etiologies of sporadic 
RCC remain unclear. Many epidemiological studies have 
identified some factors associated with the pathogenesis of 
RCC. The following four factors have been demonstrated 
to be associated with the RCC onset in evidence-based 

studies: (I) genetics (6); (II) smoking (7); (III) obesity (8); 
and (IV) hypertension and anti-hypertensive treatment (9).

Diagnosis

Symptoms

Patients with localized RCC typically have no obvious 
symptoms. The disease is often found during health check-
ups or when receiving medical imaging for other reasons. 
Thus, there are more localized RCC patients without 
any symptom and less RCC patients with symptoms/
signs. In particular, RCC patients with “triple symptoms” 
including bloody urine, pain, and swelling are in clinical 
settings. In 2010, the Chinese Urological Association 
analyzed the clinical data of 1,975 patients with initially 
diagnosed RCC in 23 medical centers from August 2007 
to October 2008 and found that 62.7% of the patients did 
not have any clinical manifestation; rather, the disease was 
found and diagnosed during health check-ups or when 
receiving abdominal imaging (ultrasound, CT or MRI) (10).  
A diagnosis of RCC was made in the remaining 37.3% 
of patients who were presented due to certain clinical 
manifestations including low back pain (60.5%), bloody 
urine (45.6%), anemia (12.8%), hypertension (12.7%), 
wasting (11.8%), abnormal kidney function (9.1%), 
abnormal liver function (7.5%), mass (7.0%), fever (5.5%), 
abnormal platelet count (5.1%, and other manifestations 
(21.7%). Few patients had the typical clinical manifestations 
(pain, bloody urine, and mass) of RCC. Among these  
1,975 patients, distant metastasis was found by intraoperative 
imaging in 8.9% of patients, and lymph node metastasis was 
confirmed by postoperative pathology in 6.4% of patients. 
In patients with metastatic RCC (mRCC), bone pain, 
fractures, severe anemia, cough, and hemoptysis can occur, 
depending on the metastasis site and disease severity. It 

Table 1 CSCO categories of evidence and consensus

Category Definition

1 Based upon high-level evidence, there is uniform CSCO consensus that the intervention is appropriate

2A Based upon lower-level evidence, there is uniform CSCO kidney cancer panel consensus that the intervention is 

appropriate

2B Based upon lower-level evidence, there is CSCO kidney cancer panel consensus that the intervention is appropriate

3 Based upon any level of evidence, there is major CSCO kidney cancer panel disagreement that the intervention is 

appropriate

CSCO, Chinese Society of Clinical Oncology. 
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has been reported that 10−40% of RCC patients may have 
paraneoplastic syndrome (11), which is clinically presented 
as hypertension, fever, anemia, weight loss, cachexia, 
polycythemia, liver function abnormalities, hypercalcemia, 
hyperglycemia, increased erythrocyte sedimentation rate 
(ESR), neuromuscular disease, amyloidosis, galactorrhea, 
and coagulation abnormalities.

Signs

No specific sign is seen in patients with early-stage RCC. 
Signs may occur in less than 10% of RCC patients. 
Abdominal mass may be detected in patients with huge 
RCC; swelling of the left supraclavicular lymph nodes may 
be found in patients with lymph node metastasis; lower 
extremity edema may occur in patients whose inferior vena 
cava tumor thrombosis severely blocks venous return; and 
varicocele at the left side that does not change with body 
position can be found in patients with renal vein thrombosis 
in left kidney.

Laboratory examinations

The main laboratory test items include renal function 
(serum urea nitrogen, creatinine, and glomerular filtration 
rate), liver function, serum calcium, serum glucose, ESR, 
and alkaline phosphatase, and lactate dehydrogenase; in 
addition, routine blood test, routine urinalysis, and test for 
blood coagulation should also be performed. Urine cytology 
should be performed for patients with renal tumors adjacent 
to or involving renal pelvis. Radionuclide renography 
should be performed in patients with solitary renal tumor, 
bilateral renal tumor, abnormal renal function indicators, 
and/or other disease (e.g., diabetes, chronic pyelonephritis, 
polycystic kidney disease, and contralateral kidney stones) 
that may damage renal function to learn the renal function.

Imaging examinations

The clinical diagnosis and staging of RCC is mainly based 
on the findings of medical imaging.

Abdominal ultrasound or color Doppler ultrasound
Abdominal ultrasound or color Doppler ultrasound is 
the simplest method for detecting renal tumor and is 
commonly applied in clinical settings. Contrast-enhanced 
renal ultrasound is useful for differentiating benign and 
malignant renal tumors and is feasible for the renal tumor 

patients with chronic renal failure or for patients who are 
not feasible for contrast-enhanced CT due to iodine allergy. 
Also, it can be applied for the differential diagnosis of 
complex kidney cyst. 

Abdominal CT/MRI
Plain and contrast-enhanced abdominal CT is the main 
approach for the clinical diagnosis and staging of RCC. 
Thin-slice plain CT scan plus contrast-enhanced CT should 
be performed for the differential diagnosis of cystic disease. 
MRI has many advantages in the differential diagnosis of 
RCC and hemorrhagic renal cysts and in determining the 
range of venous tumor thrombus.

Chest X-ray
Chest X-ray at antero-posterior (AP) and lateral positions 
is the common approach for pre-operative examination and 
postoperative follow-up in RCC patients.

Other imaging examinations
For patients with clinically localized (T1-2 stage) RCC, 
chest CT, cerebral MRI/CT, radionuclide bone scan, and 
PET-CT are usually not required. These examination 
options may be considered in the following conditions:

(I) Indications of chest CT: (i) chest X-ray for 
suspected lesions; (ii) for patients with a clinical 
stage of > stage III (category 1);

(II) Indications of cerebral MRI/CT: patients with 
headache or other relevant neurological symptoms 
(category 1);

(III) Indications of radionuclide bone imaging: (i) with 
relevant bone symptoms; (ii) increased alkaline 
phosphatase; (iii) with a clinical stage of > stage III 
(category 1);

(IV) Indications of PET/PET-CT: with a need to 
confirm whether there is any distant metastasis; or, 
for efficacy evaluation after systemic therapy.

Renal biopsy

Preoperative renal biopsy is not recommended for patients 
whose RCC has been confirmed by imaging and is feasible 
for surgery [(including radical renal resection and nephron-
sparing surgery (NSS)]. For RCC patients who are not 
feasible for surgery (due to elderly age or with surgical 
contraindications) or patients with inoperable advanced 
RCC, renal biopsy can be performed before systemic 
therapy to obtain a definite pathologic diagnosis (including 
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pathology type), which facilitates the selection of therapeutic 
drugs. In RCC patients who have chosen ablation therapy 
(e.g., radiofrequency ablation and cryoablation), renal 
biopsy should be performed to obtain pathological diagnosis 
before ablation (category 2A). For patients with a renal 
tumor whose malignancy is unknown after medical imaging, 
NSS or routine (every 1−3 months) imaging may be applied; 
renal biopsy is generally not recommended.

Staging

The AJCC Cancer Staging Manual (7th edition) [2010] is 
recommended for RCC staging (Tables 2,3) (12) (category 1).

Pathology

Hereditary RCC mainly occurs in young and mid-aged 
adults, with the lesions often being bilateral or multiple. 
In contrast, the sporadic RCC typically occurs in older 

populations, with the lesion being solitary at a single side. 
About 2−4% of patients with sporadic RCC, the tumor can 
successively or simultaneously invade both kidneys. RCC 
is mainly located at the upper or lower pole of kidney. The 
tumor size varies dramatically: it can range from 0.5−30 cm in 
the newly diagnosed patients, with a mean value of 5.4 cm (10).

Histological classification

According to the World Health Organization classification 
of tumors of the urinary system and male genital organs 
(2004 edition) (13), RCC includes the following 10 subtypes:  
clear-cell RCC, multilocular cystic RCC, papillary RCC 
(type I and type II), chromophobe RCC, collecting duct 
carcinoma (also known as Bellini tumors), medullary 
carcinoma, translocation RCC (mainly characterised by the 
translocation of XP11.2), RCC following the therapy of 
neuroblastoma tumors, mucinous tubular and spindle cell 
carcinoma, and unclassified RCC.

Table 2 TNM staging system of renal cell carcinoma (RCC) in the AJCC Cancer Staging Manual (7th edition) 

Staging Criteria

Primary tumor (T)

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

T1 Tumor ≤7 cm in greatest dimension, limited to the kidney

T1a Tumor ≤4.0 cm

T1b Tumor >4.0 cm but ≤7.0 cm

T2 Tumor >7.0 cm in greatest dimension, limited to the kidney

T2a Tumor >7 cm but ≤10 cm

T2b Tumor >10 cm, limited to the kidney

T3 Tumor extends to major veins or peri-nephric tissues but not into the ipsilateral adrenal gland and not beyond 

Gerota fascia

T3a Tumor grossly extends into the renal vein or its segmental (muscle-containing) branches, or tumor invades peri-

renal and/or renal sinus fat (peri-pelvic) but not beyond Gerota fascia

T3b Tumor grossly extends into the vena cava below the diaphragm

T3c Tumor grossly extends into the vena cava above the diaphragm or invades the wall of the vena cava

T4 Tumor invades beyond Gerota fascia (including contiguous extension into the ipsilateral adrenal gland)

Regional lymph nodes (N)

NX Regional node metastasis cannot be assessed

N0 No regional lymph node metastasis

N1 Metastasis in regional lymph node(s)

Distant metastasis (M)

M0 No distant metastasis

M1 Distant metastasis
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In addition, several new RCC types have been proposed: 
tubulocystic carcinoma (previously known as low-grade 
collecting duct carcinoma) (14,15), thyroid-like follicular 
carcinoma of the kidney (16), t[6,11] translocation RCC (17), 
clear-cell papillary RCC (18), and XP11.2 translocation 
renal cancer (19).

It is expected that the 4th edition of World Health 
Organization classification of tumors of the urinary system 
and male genital organs (20), which is to be released in 
2016, will add new RCC subtypes including clear-cell 
papillary RCC, hereditary leiomyomatosis and renal cell 
cancer (HLRCC)-associated RCC, tubular cystic RCC, and 
acquired cystic disease-associated RCC. In addition, the 
multilocular cystic RCC is renamed as multilocular cystic 
renal cell neoplasms of low malignant potential, which can 
more accurately reflect its biological behaviors. The RCC 
following the therapy of neuroblastoma tumors will not be 
listed as an independent subtype; rather, it will be included 
into the “unclassified RCC”.

Histological grading

Fuhrman grading is the most common pathological grading 
system for RCC (based on the shapes and sizes of tumor 
cell nuclei and nucleoli) (21) (Table 4). RCC can be divided 
into four grades (grade I−II), and higher grade is associated 
with poorer prognosis. For RCC with sarcomatous change 
and rhabdomyoid differentiation, the Fuhrman grade 
of the tumor cell nucleus will be grade IV (the highest 
grade). Fuhrman grading of RCC is based on the region 
with the highest grade, which should be confirmed in 
two 400× visual fields. Fuhrman grading system is mainly 
applied for clear-cell RCC and papillary RCC but not for 
chromophobe RCC. A new grading standard has been 
proposed for chromophobe RCC (22); however, it has not 
been widely recognized and applied.

In 2013, the International Society of Urological 
Pathology (ISUP) proposed a new grading system (known as 

ISUP grading system or ISUP/WHO grading system) (23),  
which grades the tumors merely based on the change 
of tumor cell nucleoli. Both ISUP and WHO have 
recommended the use of ISUP grading system for RCC 
grading; however, this system has not been widely applied 
in China.

Standardization of RCC pathology report

Pathology report informs the treatment. Therefore, it 
must include all the required information. The content of a  
pathology report may differ according to the specimen name.

Biopsy specimens
Tumor type and Fuhrman grade of tumor cell nuclear (if 
applicable).

Partial nephrectomy specimens
Specimen name, surgical procedure, tumor type, tumor 
size, and tumor cell nuclear Fuhramn grade (if applicable); 
sarcomatoid change or rhabdomyoid differentiation (if any)  
and its proportion; tumor necrosis (if any) and its proportion; 
vascular tumor thrombus; invasion of the perirenal adipose 
tissue after the tumor breaks through the renal capsule; 
resection margin (renal parenchyma or perirenal adipose 
tissue); and pathological stage of tumor (pTN).

Radical nephrectomy (RN) specimens
Specimen name, surgical procedure, tumor type, tumor 
size, and tumor cell nuclear Fuhramn grade (if applicable); 
sarcomatoid change or rhabdomyoid differentiation (if 
any) and its proportion; tumor necrosis (if any) and its 
proportion; vascular tumor thrombus; invasion of major 
vessels (e.g., inferior vena cava and renal vein); invasion of 
adipose tissue of pelvis; invasion of the perirenal adipose 
tissue after the tumor breaks through the renal capsule; 
invasion of adrenal gland; resection margin (ureter, renal 
vein, inferior vena cava or perirenal adipose tissue); lymph 
node involvement; and pathological stage of tumor (pTN). 

Prognostic factors

The most important prognostic factor of RCC is the 
pathological stage. In addition, the histological grade, 
performance status, symptoms, tissue necrosis inside tumor, 
as well as abnormalities and changes in some biochemical 
indicators can also predict the outcomes of an RCC patient. 
Generally, the papillary RCC and chromophobe RCC have 

Table 3 Clinical staging of renal cell carcinoma (RCC) in the 
AJCC Cancer Staging Manual (7th edition)

Stage grouping Tumor conditions

Stage I T1, N0, M0

Stage II T2, N0, M0

Stage III T1/T2, N1, M0; T3, N0 or N1, M0

Stage IV T4, any N, M0; Any T, any N, M1
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better prognosis than clear-cell RCC; the papillary RCC 
type I has better prognosis than papillary RCC type II; and 
the collecting tube RCC has poorer prognosis than clear-
type RCC (24-26). However, a multicenter study on the 
prognoses of cell subtypes and prognosis of RCC patients 
showed that the outcomes of different RCC subtypes were 
not significantly different if they were in the same stage or 
grade (27).

Currently, no well recognized and applicable prognosis 
evaluation system has been available for early- and 
intermediate-stage RCC. The risk factor scoring system 
for predicting the prognosis of patients with mRCC in 
the NCCN Clinical Practice Guidelines in Oncology is 
recommended (Table 5). The scoring criteria of the physical 
status see Table 6.

Surgical treatment

The principles of surgical treatment are established 
according to cTNM stage, which is determined based on 
the findings of medical imaging. For early-stage RCC, 
surgery is the most important treatment. Early and 
appropriate surgery is critical to achieve good outcomes in 
RCC patients.

Surgical treatment of localized RCC and locally  
advanced RCC

Localized RCC refers to the T1-2N0M0 stage RCC in the 
AJCC TNM staging system [2010]; clinically it refers to 
stages I and II, also known as “early-stage RCC”. Among 
with the wide application of medical imaging technology 
and the implementation of health check-ups, localized 
RCC has accounted for over 50% among RCC patients. 
In contrast, the locally advanced RCC refers to RCC that 
has regional lymph node metastasis and/or inferior vena 
cava tumor thrombus and/or adrenal metastasis or if the 
tumor has invaded perirenal adipose tissue and/or renal 

sinus adipose tissue (but does not beyond Gerota’s fascia); 
however, it has no distant metastasis. It is classified as 
stage III disease in the 2010 edition of AJCC guidelines. 
Previously it is known as “locally end-stage RCC”. For 
patients with localized and locally advanced RCC, surgery 
remains the preferred treatment that is possible to cure the 
disease (category 1) (28-32). For patients with localized 
RCC, NSS may be performed (category 2A). Most 
retrospective literature has demonstrated that the rate of 
chronic kidney disease (CKD) was lower in patients who had 
undergone NSS than in those who had received RN (33-38).  
However, up to now the only randomized controlled clinical 
trial in this regard showed that these two surgical procedures 
had no significant difference in terms of survival (39).  
The feasible procedures including open surgeries, 
laparoscopic surgeries, and robotic surgeries. The surgery 
may be performed via abdominal or lower back approaches. 
However, no evidence has shown that these surgical 
procedures have significant difference in controlling RCC 
(40-45). For patients who are not feasible for laparoscopic 
NSS, open NSS is preferred. No evidence has shown that 
lymph node dissection (LND) can benefit the patients. 
Therefore, regional or extended LND is not recommended 
for patients with localized RCC. However, intraoperative 
lymph node removal is recommended for patients with 
suspected regional lymph node metastasis (indicated by pre-
operative CT or found during intraoperative exploration), 
so as to facilitate postoperative pathological staging (46).

Radical nephrectomy (RN)
The scope of conventional RN includes perinephric 
fascia, perirenal fat, ipsilateral and/or contralateral adrenal 
glands, and regional adrenal lymph nodes. This concept 
has changed. Routine intraoperative adrenalectomy and 
lymphadenectomy are no longer recommended.

The indications of RN that spares the ipsilateral adrenal 
gland include (category 2A) (47,48): (I) with a clinical stage 
of I or II; (II) the tumor is located in the middle and lower 

Table 4 Fuhrman grading of renal cell carcinoma (RCC) nuclear

Fuhrman grade Nuclear morphology and size Nucleus morphology

Grade I Round and uniform, sized about 10 μm, with regular nuclear membrane Absent

Grade II Slightly irregular nuclear membrane, with nuclear sized about 15 μm Inconspicuous (visible at ×40)

Grade III Irregular nuclear membrane, with nuclear sized about 20 μm Conspicuous (visible at ×10)

Grade IV Irregular nuclear membrane, pleomorphic, multi-lobed with clumped 

chromatin; with nuclear sized at least 20 μm

Very prominent
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parts of the kidney; and (III) preoperative CT shows normal 
adrenal gland. If abnormality in ipsilateral adrenal gland is 
detected during the surgery, the ipsilateral adrenal gland 
should be removed (49).

In a phase III randomized controlled trial conducted 
by European Organization for Research and Treatment of 
Cancer (EORTC) (46), a total of 772 patients with localized 
RCC were enrolled, with an attempt to evaluate the role 
of regional LND in the surgical treatment of localized 

RCC. The patients were randomized into RN group 
(n=389) and RN + LND group (n=383), with a median 
follow-up period of 12.6 years. The results showed that 
these two groups were not significantly different in terms 
of rate of complications, overall survival (OS), time to 
progress, and progression-free survival (PFS). Therefore, 
regional or extended LND is not recommended for patients 
with localized RCC (category 1). However, resection of 
abnormal lymph nodes is recommended for patients in 

Table 5 Scores of risk factors that predict the prognosis of metastatic renal cell carcinoma (RCC) (1)

Influencing factors Criteria of abnormality

Lactate dehydrogenase level >1.5 times upper limit of normal

Hemoglobin level <11.5 g/L in females, <13 g/L in males

Corrected serum calcium level >10 mg/dL

Interval of less than a year from original diagnosis to the start of systemic therapy <1 year

Karnofsky performance score ≤70

Sites of organ metastasis ≥2

Note: low risk, 0; intermediate risk, 1−2 risk factors; high risk, ≥3 risk factors.

Table 6 The scoring criteria of performance status

Performance status Score

Karnofsky scale [10−100]

Normal; no complaints; no evidence of disease 100

Able to carry on normal activity; minor signs or symptoms of disease 90

Normal activity with effort; some signs or symptoms of disease 80

Cares for self; unable to carry on normal activity or to do active work 70

Requires occasional assistance, but is able to care for most of their personal needs 60

Requires considerable assistance and frequent medical care 50

Disabled; requires special care and assistance 40

Severely disabled; hospital admission is indicated although death not imminent 30

Very sick; hospital admission necessary; active supportive treatment necessary 20

Moribund; fatal processes progressing rapidly 10

Dead 0

Zubrod-ECOG-WHO (ZPS, 5-score method)

Asymptomatic (fully active, able to carry on all predisease activities without restriction) 0

Symptomatic but completely ambulatory (restricted in physically strenuous activity but ambulatory and able to carry 

out work of a light or sedentary nature)

1

Symptomatic, <50% in bed during the day (ambulatory and capable of all self-care but unable to carry out any work 

activities)

2

Symptomatic, >50% in bed, but not bedbound (capable of only limited self-care) 3

Bedbound 4

Death 5
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whom preoperative CT shows swollen lymph nodes or 
intraoperative exploration shows abnormality, so as to 
obtain sufficient information for staging.

Nephron-sparing surgery (NSS)
(I) Indications of NSS (50,51): (i) RCC occurs in 

anatomic kidney or functionally isolated kidney; and 
(ii) bilateral RCC;

(II) Relative indications of NSS (50,51): in patients 
with one-sided RCC, the contralateral kidney has 
certain benign disease such as kidney stones, chronic 
pyelonephritis, or other diseases (e.g., hypertension, 
diabetes, renal artery stenosis, etc.) that may lead to 
worsening of renal function;

(III) Optional indications of NSS: solitary RCC in 
clinical stages T1a or T1b, with normal contralateral 
kidney function, and the tumor site makes the NSS 
technically feasible (1,2) (category 2A).

The indications and relative indications of NSS have 
no specific requirement on the size of RCC. The thickness 
of the normal renal parenchyma around the tumor to 
be resected is not a key issue only if a negative resection 
margin is finally ensured (category 2A) (2,52,53).

Management of RCC with inferior vena cava tumor 
thrombus
About 4−10% of RCC patients may also have inferior 
vena cava tumor thrombus, among which 55−70% can 
be cured by RN combined with inferior vena cava tumor 
thrombus removal. The tumor thrombus is mostly staged 
according to the Mayo classification of macroscopic 
venous invasion in RCC (54) (Table 7). Preoperative MRI 
(or contrast-enhanced CT) is recommended to clarify the 
scope of tumor thrombus involvement before establishing a 
treatment protocol. The need for cardiopulmonary bypass 
or resection of segments of inferior vena cava should be 
decided according to the scope of tumor thrombus and 
degree of infiltration. This complex surgery is associated 

with high perioperative complication rates and case-fatality. 
Therefore, a multidisciplinary team with rich experiences is 
needed to perform the surgery.

Renal artery embolization
Some studies have shown that preoperative renal artery 
embolization is not obviously helpful for prolonging 
survival, reducing intraoperative bleeding, and preventing 
postoperative complications (55,56).

Ablation therapy
Ablation therapies including radio-frequency ablation 
(RFA), cryoablation, and high-intensity focused ultrasound 
(HIFU) can be applied in inoperable small RCC patients; 
however, the specific procedure should be chosen in strict 
accordance with the indications (category 2B).

The indications of ablation therapy include: (I) not  
suitable for open surgery or laparoscopic surgery;  
(II) the nephron function needs to be spared as possible; 
(III) contraindicated for general anesthesia; (IV) renal 
insufficiency; (V) tumor sized <4 cm and peripherally 
located (57-59). 

Observation of follow-up
For small RCC patients with short life expectancy, old age, 
and multiple complications, close observation and follow-up 
is also a reasonable option (category 2B) (60-63).

Surgical treatment of metabolic RCC

Indications of cytoreductive nephrectomy
Cytoreductive nephrectomy is preferred for patients with 
good physical status and low risk factors (see Table 5) 
(category 1) (64,65).

Indications of palliative nephrectomy
Palliative nephrectomy is recommended for resolving/
improving symptoms such as severe hematuria and pain in 
RCC patients.

Table 7 The Mayo classification of macroscopic venous invasion in renal cell carcinoma

Level Criteria and content

Level 0 Trombus extending to the renal vein only

Level I Thrombus extending into the IVC to no more than 2 cm above the renal vein

Level II Thrombus extending into the IVC to more than 2 cm above the renal vein but not to the hepatic vein

Level III Thrombus extending into the IVC to above the hepatic vein but not to the diaphragm

Level IV Thrombus extending into the supradiaphragmatic IVC or right atrium
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Surgical treatment of metastatic lesions
Surgical treatment can be applied in patients who developed 
solitary metastasis following RN and in RCC patients with 
solitary metastasis and good physical status. For patients 
who have developed metastasis, removal of the metastatic 
lesion and kidney surgery can be performed simultaneously 
or in different phases, depending on the physical status of 
the patients (66). 

Medical treatment

Surgery remains the main treatment for localized kidney 
cancer. After accurate pathologic staging (pTNM) according 
to the postoperative pathology, the postoperative treatment 
protocol (including the use of postoperative adjuvant 
therapy) can be established accordingly. For advanced 
RCC, especially mRCC, multidisciplinary management 
including medical treatment is needed to prolong survival 
and maximize quality of life.

Postoperative adjuvant therapy

Tumor recurrence will occur in 20−30% of localized RCC 
patients. In most patients the recurrence occurs within 
30 years, with a median time to recurrence of 1−2 years. 
Randomized controlled clinical trials showed that assisted 
cytokine therapy [interferon-α (IFN-α) and interleukin-2 
(IL-2)], radiotherapy, and chemotherapy did not reduce 
the recurrence and metastasis rates in RCC patients (67). 
Administration of autogenous tumor vaccine also showed 
no benefit to the patients. Anti-angiogenesis targeted 
drugs have shown good efficacies in treating mRCC; 
however, no evidence has demonstrated that postoperative 
administration of these drugs can also benefit patients with 
localized or locally advanced RCC (68). Close observation 
and follow-up remains the recommended protocol for 
patients with localized or locally advanced RCC. Patients 
at high risk of metastasis/recurrence may be encouraged to 
participate in clinical trials. 

Medical treatment of mRCC

Since sorafenib was approved for the treatment of mRCC 
in 2005, the management of mRCC has entered an era 
of targeted therapy. The United States Food and Drug 
Administration (FDA) has approved 7 kinds of targeted 
drugs; based on their action mechanisms, these drugs can 
be divided into anti-VEGF/VEGFR drugs (e.g., sorafenib, 

sunitinib, and pazopanib, and axitinib) and mTOR-
inhibitors (e.g., everolimus and temsirolimus). Up to now 
the China Food and Drug Administration (CFDA) has 
approved sorafenib, sunitinib, everolimus and axitinib 
for the treatment of mRCC. Compared with cytokine 
therapies, these targeted drugs remarkably improve the 
efficacy and prolong the survival time of patients. In recent 
years, immunotherapies, represented by immune checkpoint 
inhibitors, have developed rapidly. Relevant clinical trials 
are on the way. In future, such immunotherapies may be 
applied for the treatment of advanced RCC.

First-line treatment of clear-cell RCC

Targeted therapy
Molecularly targeted therapy is the preferred first-line 
treatment for clear-cell RCC. Research has found that the 
majority of clear-cell RCC cells are featured by VHL gene 
deletion or inactivation, which induces the up-regulation of 
HIF gene and thus leads to the over-expressions of PDGF, 
VEGF, and CalX genes. These biological mechanisms  
may shed light on the molecularly targeted therapy of clear-
cell RCC.
Sunitinib
Sunitinib is a multitargeted receptor tyrosine kinase 
inhibitor (TKI), with its main action targets including 
vascular endothelial growth factor receptors 1−3 (VEGFR 
1−3), platelet-derived growth factor receptors (PDGFR-α 
and PDGFR-β), stem cell growth factor receptors (c-KIT), 
and FMS-like tyrosine kinase 3 (FLT-3). It can fight against 
tumor angiogenesis and inhibit tumor cell proliferation (69).

An international randomized phase III clinical trial 
compared the efficacy and safety of sunitinib with those of 
IFN-α in the first-line treatment of mRCC and found that 
the sunitinib group had an objective response rate of 31%, 
median PFS of 11 months, and median OS of 26.4 months, 
which were significantly superior to those in the control 
(IFN-α) group (70,71). A phase IV multicenter study of 
the efficacy and safety of sunitinib as first-line therapy in 
Chinese patients with mRCC showed that the objective 
response rate was 31.1% (PFS, 14.2 months; median OS, 
30.7 months) (72).

Based on the above evidences, The CSCO expert 
committee recommends that sunitinib can be used in the 
first-line treatment for advanced clear-cell RCC. Usage:  
50 mg qd, po, administered on a 4/2 (4-week on, 2-week 
off) schedule (category 1). Since the 4/2 schedule has a 
relatively high rate of adverse reactions, some authors have 
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proposed to use a 2/1 administration schedule (2-week on, 
1-week off), which had a higher tolerance and unaffacted 
efficacy (73). The 2/1 sunitinib administration schedule 
has also been attempted in a domestic study (74), showing 
similar results (category 2B).
Sorafenib
Sorafenib is the first licensed multitargeted receptor 
tyrosine inhibitor for mRCC, with dual anti-tumor effects: 
on one hand, it can inhibit tumor growth by inhibiting the 
RAF/MEK/ERK signaling pathway; on the other hand, 
it inhibits tumor growth by exerting effects on targets 
including VEGFR, PDGFR, c-KIT, FLT-3, and MET (75).

An international randomized phase II clinical trial on 
the use of sorafenib in the first-line treatment of mRCC 
showed that the median PFS was 5.7 months, which was 
comparable with interferon therapy (76). Subsequently, 
in an international multicenter phase III clinical trial on 
the use of sorafenib as a control for first-line treatment of 
mRCC (TIV0-1) showed that the objective response rate of 
sorafenib was 24% (median PFS, 9.1 months; median OS, 
29.3 months) (77).

Totally 62 patients were enrolled in the registration trial 
of sorafenib in China, which showed the objective response 
rate was 19.4% (disease control rate, 77.4%; median PFS, 
9.6 months) (78). Subsequent clinical practices as well as 
retrospective analyses further confirmed the effectiveness 
of sorafenib in the first-line treatment for mRCC (79). In 
the largest multicenter retrospective analysis of patients 
with advanced RCC (n=845) in China compared the 
efficacy between sorafenib and sunitinib and found that the 
median PFS was 11.1 and 10.0 months in these two groups, 
respectively, showing significant difference; the median OS 
was 24.0 months in both groups, showing no significant 
difference (80).

Based on the above evidences, The CSCO expert 
committee recommends that sorafenib can be used in the 
first-line treatment for advanced clear-cell RCC. Usage: 
400 mg bid (category 2A).
Pazopanib
Pazopanib is also a multitargeted receptor TKI, with its 
main action targets including VEGFR1-3, PDGFRot-P, 
and c-KIT (81).

An international multicenter phase III trial on the use 
of pazopanib for mRCC showed that the median PFS was  
11.1 months and the objective response rate was 30%, which  
was significantly superior to those in the placebo group; 
the final survival analysis showed that the median OS was 
22.6 months (82,83). In the COMPARZ study (84), which 

compared pazopanib vs. sunitinib in the treatment of locally 
advanced and/or mRCC and participated by many Chinese 
centers, the median PFS of pazopanib and sunitinib was 
10.5 vs. 10.2 months, the ORR was 33% vs. 29%, the 
median OS was 28.4 vs. 29.3 months; thus, the efficacy 
of pazopanib is non-inferior to that of sunitinib, and the 
quality of life is superior in pazopanib than in sunitinib 
group. This study enrolled 367 Asian patients (including 
Chinese subjects); subgroup analysis of the pazopanib 
group showed that the median PFS was 8.4 months in Asian 
patients, which was not significantly different from those in 
European and American populations (85).

Based on the above evidences, the CSCO expert 
committee recommends that pazopanib can be used in the 
first-line treatment for advanced clear-cell RCC. Usage: 
800 mg qd (category 1).
Bevacizumab + IFN-α
Bevacizumab is an anti-VEGF monoclonal antibody. 
When combined with IFN-α, it can be used in the first-line 
treatment for mRCC. The phase III data from AVOREN 
study and CALGB90206 study have demonstrated its 
clinical efficacy. In the AVOREN study, the combination 
of bevacizumab and IFN-α, when used in the first-line 
treatment, achieved a median PFS of 10.2 months, an 
objective response rate of 30.6%, and a median OS of 
23.3 months, which were all superior to those in IFN-α 
alone group (86). The large-scale CALGB 90206 study 
also obtained the similar results (87). The indications of 
bevacizumab approved in China are advanced colorectal 
cancer and non-small cell lung cancer. No clinical evidence 
has been available for the use of bevacizumab for RCC.

Based on the above clinical data, the CSCO kidney 
cancer panel recommends that bevacizumab + IFN-α can be 
used in the first-line treatment for advanced clear-cell RCC 
(category 1). Usage: bevacizumab: 10 mg/kg q2w; IFN-α:  
9 MIU tiw.
Temsirolimus
Temsirolimus (CCI-779) is an inhibitor of mammalian 
target of rapamycin protein (mTOR). In addition to its 
inhibitory effect on mTOR signal, it can also inhibit 
angiogenesis, which is achieved by suppressing the 
transcription of hypoxia-inducible factor 1 (HIF-1) and 
reducing the stimulation on vascular growth factors such as 
VEGF, PDGF, and TGF (88,89).

In the ARCC study (an international multicenter 
randomized controlled phase II trial on the use of temsirolimus 
in first-line treatment of patients with mRCC) (90), the 
temsirolimus monotherapy achieved a median OS of 
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10.9 months and a median PFS of 5.5 months in high-
risk patients, showing superior efficacy to IFN-α. A 
non-randomized, single-arm, open-label, phase II study 
conducted in Asian populations showed that, among  
82 patients with mRCC, temsirolimus achieved a clinical 
benefit rate of 48%, objective response rate of 11%, and a 
median PFS of 7.3 months (91).

Although temsirolimus has not been licensed in China, 
the CSCO kidney cancer panel still recommends that 
temsirolimus can be used in the first-line treatment of 
high-risk patients with advanced clear-cell RR (category 1). 
Usage: 25 mg qw, till progression.
Axitinib
Axitinib is a novel multitargeted receptor TKI. A phase 
III trial showed that the median PFS was 10.1 months in 
axitinib group, which was superior to sorafenib group; 
however, the difference was not statistically significant (92). 
Subgroup analysis showed that the superiority of axitinib 
was more notable in patients who had received nephrectomy 
and patients with an ECOG score of 0.

Few Chinese literature has reported the use of axitinib 
in the first-line treatment of mRCC patients. Therefore, 
based on foreign clinical data, the CSCO kidney cancer 
panel recommends that axitinib can be used in the first-line 
treatment of the selected patients with advanced clear-cell 
RCC (category 2B). Usage: 5 mg bid.

Cytokine therapy 
Before the introduction of targeted drugs, intermediate- 
and high-dose IFN-α or IL-2 remains the standard first-line 
treatment for metastatic clear-cell RCC, with an objective 
response rate of about 15%. However, since high-dose IL-2 
treatment can be accompanied with obvious side effects, no 
IL-2 agent was manufactured in China. Thus, the cytokine 
therapy for metastatic clear-cell RCC is mainly based on 
IFN-α.
Interferon-α (IFN-α)
Many clinical trials have demonstrated that intermediate- 
and high-dose (>9 million IU) IFN-α can double the PFS 
in mRCC patients (compared with placebo) (93), especially 
in clear-cell RCC patients with a prognostic score of “low 
risk” or “intermediate risk”. Although the combination of 
IFN-α and IL-2 can increase the treatment effectiveness in 
mRCC patients, the PFS was not significantly different in 
IFN-α + IL-2 group and IFN-α monotherapy group.

Based on the specific situations in China, the CSCO 
kidney cancer panel recommends that intermediate- 
and high-dose IFN-α can be an optional treatment for 

metastatic clear-cell RCC patients who are not feasible to 
receive targeted drugs (category 1). Usage: IFN-α, 9 MIU 
tiw, for 12 weeks.
Interleukin-2 (IL-2)
In 1992, the U. S. FDA approved the use of high-dose IL-2 
for the treatment of mRCC. It had an objective response 
rate of 15-25% and a complete remission rate of 3−5%. 
The treatment efficacy could last a long period of time, 
and the patient’s survivals were improved (94). However, 
intravenous injection of high-dose IL-2 could be associated 
with high rates of severe adverse reactions. Therefore, 
this administration route has no longer been widely used. 
Subcutaneous drug delivery and reduction in dosage can 
increase the treatment tolerance without remarkably 
changing the efficacy (95-97).

In a domestic trial on the subcutaneous injection of 
recombinant human IL-2 (Proleukin) for treating mRCC (98), 
the objective response rate of 19.4%, rate of stable disease 
was, 44.4%, median PFS was 6 months, and median OS was 
22.5 months. Severe adverse reactions (grade 3) were rare, 
and the patients mainly had grade 1/2 (mild or moderate) 
adverse reactions in multiple systems.

Based on the above evidences, the CSCO kidney cancer 
panel recommends that high-dose IL-2 (Proleukin) can be 
used in metastatic clear-cell RCC patients who have good 
general conditions and normal heart and lung functions 
(category 2A). Usage: 18 MIU/d, IH, 5 d/w × 1w, 9 MIU 
q12h d1−2, 9 MIU qd d3−5 × 3w; repeated after one week  
of rest.

Second-line treatment of clear-cell RCC

Second-line treatment after failure of targeted drug 
therapy 
Everolimus
Everolimus is an orally administered mTOR inhibitor. In an 
international multicenter randomized phase III clinical study 
(RECORD-1 study) (99,100), everolimus or placebo was 
applied in mRCC patients in whom the previous targeted 
drug therapy had failed; it was found that everolimus group 
had a significantly longer median PFS (4.9 months) than 
placebo group, with a clinical benefit rate of 64% and a 
median OS of 14.8 months. Notably, among patients whose 
condition failed to respond to sorafenib and sunitinib 
first-line treatment, the median PFS reached 5.4 months  
in the everolimus second-line treatment group, and the risk 
of disease progression decreased by 69% (99).

In the registration trial of everolimus in China (L2101 
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study), everolimus can be used in the second-line treatment 
after failure of TKI treatment, with a disease control rate 
of 61%, median PFS of 6.9 months, clinical benefit rate 
of 66%, 1-year survival rate of 56%, and 1-year PFS rate 
of 36% (101). According to the results of RECORD-4, 
an international multicenter clinical study on the use of 
everolimus in the second-line treatment of advanced RCC, 
released in the 2015 annual meeting of American Society of 
Clinical Oncology (ASCO), the median PFS of everolimus 
second-line treatment reached 7.8 months.

Based on the results of the above trials, the CSCO 
kidney cancer panel recommends that everolimus can be 
used in the second-line treatment of mRCC after failure of 
TKI treatment (category 1). Usage: 10 mg qd.
Axitinib
According to the findings of AXIS study, an international 
multicenter randomized phase III clinical trial comparing 
axitinib and sorafenib in treating mRCC that had progressed 
after cytokine or TKI treatment, axitinib had a significantly 
longer median PFS (6.7 months), along with an objective 
response rate of 19% and a median OS of 20.1 months  
(102,103). Stratified analysis showed, in patients who had 
previously received sunitinib first-line treatment, axitinib 
group had significantly longer median PFS than sorafenib 
group (4.8 vs. 3.4 months).

In a registration clinical trial on the use of axitinib in 
the second-line treatment of mRCC in Asian populations 
(mainly Chinese patients) (104) using similar design as the 
AXIS study, the median PFS was 6.5 and 4.8 months in 
axitinib group and sorafenib group, respectively, and the 
objective response rate was 23.7% and 10.1%, respectively. 
Subgroup analysis showed that the axitinib second-line 
treatment could achieve a median PFS of 4.7 months in 
patients who had previously received sunitinib therapy.

Based on the above evidences, the CSCO kidney cancer 
panel recommends that axitinib can be used in the second-
line treatment of mRCC (category 1). Usage: 5 mg bid.
Increased dose of sorafenib
An international multicenter phase II trial on sorafenib 
first-line treatment explored the effectiveness and safety of  
increasing the dose of sorafenib after disease progression (76). 
After disease progression was observed in patients who 
had received sorafenib treatment at a standard dosage, 
the sorafenib dose was increased to 600 mg bid; after that 
the median PFS was 3.6 months, with tolerable adverse 
reactions. Some other studies on the increased dose of 
sorafenib in second-line treatment (including 800 mg bid) 
also obtained the similar outcomes (105-107).

Based on the results of these trials, the CSCO kidney 
cancer panel recommends that increased dose of sorabenib 
can be used in the second-line treatment of mRCC after 
failure of previous sorafinib treatment at standard dosage 
(category 2B). Usage: 600 mg qd, which may be gradually 
increased to 800 mg bid.
Other TKI-targeted drugs
In two recent prospective clinical studies on second-line 
targeted therapies (INTORSECT study and AXIS study), 
sorafenib was used as the control group. All the patients 
enrolled in the INTORSECT study were those who failed 
in the sunitinib treatment, among whom sorafenib used in 
second-line treatment achieved a median PFS of 3.9 months 
and a median OS of 16.6 months (108). In the AXIS study, 
sorafenib as second line treatment had a median PFS of 
4.7 months and a median OS of 19.2 months; among them 
patients who had failed in previous sunitinib therapy had 
achieved a median PFS of 3.4 months (102,103).

In the SWITCH study, sequential sunitinib treatment 
after disease progression despite sorafenib treatment 
achieved a median PFS of 5.4 months (109). In another 
phase II trial, targeted therapy with sunitinib in the second-
line treatment after disease progression despite bevacizumab 
treatment achieved an objective response rate of 23% and a 
median PFS of 30 weeks (110).

In a phase II clinical trial, pazopanib was applied in 
metastatic clear-cell RCC patients whose condition failed to 
respond to the previous first-line sunitinib or bevacizumab; 
the results showed that objective response rate was 27%, 
stable disease rate was 49%, median PFS was 7.5 months, 
and 24-month survival rate was 43% (111). In another 
retrospective study, use of pazopanib in second-line 
treatment achieved an objective response rate of 43% and a 
median PFS of 11 months (112).

Based on the results of the above clinical trials, the 
CSCO kidney cancer panel recommends that sorafenib can 
be used in the second-line treatment for disease progression 
despite sunitinib treatment (category 2A), sunitinib can be 
used in the second-line treatment for disease progression 
despite sorafenib treatment (category 2A), and pazopanib 
can be used in the second-line treatment for mRCC 
(category 2B), 
Combinations of targeted drugs
In patients with advanced RCC, targeted drugs can act on 
different targets to achieve the anti-angiogenesis effect. 
Combinations of these targeted drugs can exert synergistic 
antitumor effectiveness (113). Some foreign studies (e.g., 
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BEST study) have confirmed the safety and feasibility of the 
different combinations of targeted drugs (114).

Lenvatinib is a novel receptor TKI, with the main action 
targets including VEGFR1−3, fibroblast growth factor 
receptor 1−4 (FGFR1−4), PDGFR-α, RET, and KIT (115).  
A phase II trial compared the values of lenvatinib + everolimus, 
lenvatinib alone, or everolimus alone in treating mRCC 
that had progressed despite anti-VEGF treatment (116); the 
results showed that the combination group had a median 
PFS of 14.6 months and a median OS of 25.5 months, 
which were significantly superior to those in two control 
groups.

A domestic phase II trial applied sorafenib + bevacizumab 
in the second-line targeted treatment of advanced  
RCC (117); of 23 patients who failed in the first-line 
treatment with TKI, the overall objective response rate of 
13.0%, the disease control rate was 69.6%, and the median 
PFS was 7.0 months. The grade 3/4 toxicities were mainly 
hand/foot/skin reactions and diarrhea.

Based on the results of the above trials, the CSCO kidney 
cancer panel recommends that sorafenib + bevacizumab can 
be used in the second-line treatment for mRCC patients 
after failure of TKI treatment (category 2B). Usage: 
Sorafenib: 400 mg bid; bevacizumab: 5 mg/kg q2w. 

Second-line treatment after failure of cytokine therapy
Anti-angiogenesis TKIs may be useful in the subsequent 
treatment after the failure of first-line cytokine therapy in 
mRCC patients. In a phase III randomized clinical trial 
that applied sorafenib in metastatic clear-cell RCC patients 
after the failure of first-line cytokine therapy showed that 
sorafenib achieved a median PFS of 5.9 months, which was 
significantly longer than that in placebo group; meanwhile, 
the median OS was 19.3 months (118). In a phase II trial, 
sunitinib was used in the second-line treatment for mRCC 
patients after failure of first-line cytokine therapy; the 
results showed that the response rate was 45%, median PFS 
was 8.4 months, and median OS was 23.9 months (119,120). 
Subgroup analysis of an international multicenter phase 
III trial on the use of pazopanib for mRCC showed that 
the pazopanib group had significantly longer median PFS  
(7.4 months) than the placebo group (82,83).

Subgroup analysis of a phase III trial on the use of 
axitinib, a novel receptor TKI, in the second-line treatment 
of mRCC showed that, in patients who had received first-
line cytokine therapy, axitinib achieved a median PFS of 
12.1 months, which was significantly lower than that in 
control group (102,103).

Based on the results of the above trials, the CSCO 
kidney cancer panel recommends that sorafenib, sunitinib, 
pazopanib, and axitinib can be used in the second-line 
treatment for mRCC patients after failure of cytokine 
therapy (category 1).

Immunotherapy 
With the increased understanding of the interactions 
be tween  the  immune  sy s t em and  cancer,  nove l 
immunotherapies gradually emerge. Immunological 
checkpoint inhibitors, in particular the anti-PD-1/anti-
PD-L1 monoclonal antibodies, may be used for the 
treatment of advanced RCC in future (121,122).

A series of clinical studies have been conducted on the 
use of anti-PD-1 monoclonal antibody for the treatment 
of mRCC (122,123). In a phase II clinical study on the 
treatment of mRCC using nivolumab (124), all the subjects 
previously had received first-line treatment. The results 
showed that the objective response rate in the optimal 
dosing group (2 mg/kg) reached 22%; although the median 
PFS was only 4 months, the median OS, which was also the 
main research endpoint, reached 25.2 months. Currently, 
a phase III trial was comparing the efficacies of nivolumab 
and everolimus in treating advanced RCC when used in the 
second-line treatment.

Third-line treatment of clear-cell RCC

Sorafenib
In a phase III trial on the third-line targeted therapy of 
mRCC (GOLD study) (125), patients with metastatic clear-
cell RCC whose condition progressed despite first-line 
treatment with sunitinib and second-line treatment with 
everolimus received third-line treatment with sorafenib; 
the results showed that the median PFS was 3.6 months, 
median OS was 11 months. This was the only phase III trial 
that had evaluated the role of multi-target TKI in the third-
line treatment of mRCC. Based on the results of the above 
trials, the CSCO kidney cancer panel recommend that 
sorafenib can be used in the third-line treatment of mRCC 
(category 2B).

Everolimus
For low- and intermediate-risk patients, a subgroup analysis 
of the RECORD-1 study found that, in patients who had 
received sunitinib and sorafenib treatment, the third-
line treatment with everolimus achieved a median PFS of  
3.78 months, which was significantly superior to that in the 
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placebo group. Therefore, everolimus can be used in the 
third-line treatment for patients who had failed in the first- 
and second-line treatment with vascular endothelial growth 
factor receptor tyrosine kinase inhibitor (VEGFR-TKI) 
(category 2A) (99,100).

Combinations of targeted drugs
Combinations of targeted drugs can also be attempted 
in the third-line treatment of advanced RCC. Sorafenib 
+ bevacizumab and lenvatinib + everolimus can be useful 
options.

A multicente phase II trial conducted in China enrolled 
mRCC patients who had successively received sunitinib 
and everolimus; in the third-line treatment, these patients 
randomly received sorafenib + bevacizumab or sorafenib 
monotherapy. The preliminary results showed that the 
median PFS was 6.5 and 3.5 months in these two group, 
indicating sorafenib + bevacizumab may have better 
effectiveness (126).

Immunotherapy
In advanced RCC patients whose condition has failed 
to respond to first- and second-line targeted therapy, 
anti-PD-1 and anti-PD-L1 monoclonal antibodies may 
represent potential directions for future treatment. 

Management of non-clear-cell RCC

Due to the small sample size, few large-scale randomized 
controlled clinical trials have explored the management 
of advanced clear-cell RCC. Extended clinical trials on 
sunitinib, sorafenib, and everolimus and small-sample phase 
II clinical trials have shown that these targeted drugs were 
effective in treating non-clear-cell RCC; however, there 
efficacies were inferior to those in clear-cell RCC (127-130). 

Tyrosine kinase inhibitors (TKIs)
A randomized phase II Study of Afinitor (RAD001) vs. 
Sutent (Sunitinib) in Patients with Metastatic Non-
Clear Cell Renal Cell Carcinoma (ASPEN) (131) showed 
that sunitinib treatment improved the patients’ survival: 
the median PFS was 8.3 months in sunitinib group and  
5.6 months in everolimus group; and the median OS was 
31.5 and 13.2 months, respectively. Based on the above 
clinical data, the CSCO kidney cancer panel recommends 
the use of sunitinib in the first-line treatment of non-clear-
cell RCC (category 2B).

A multicenter phase II clinical study in China explored 

the combinations of sorafenib with gemcitabine and 
cisplatin in the first-line treatment for advanced collecting 
tube carcinoma (132) and found that the objective response 
rate was 33.3% and the median PFS was 10.0 months. 
Based on the above clinical data, the CSCO kidney cancer 
panel recommend the use of the combinations of sorafenib 
with gemcitabine and cisplatin in the first-line treatment 
of advanced collecting tube RCC (category 2B). Sorafenib 
can also be used in the first-line treatment for other types of 
non-clear-cell RCC (category 3).

mTOR inhibitors
Targeting at patients with a prognostic score of “high risk”, 
the ARCC study (a phase III clinical trial on temsirolimus) 
enrolled 72 patients with non-clear-cell RCC, and the 
results showed that temsirolimus treatment was superior 
to IFN-α treatment. Based on the above clinical data, 
the CSCO kidney cancer panel recommend the use of 
temsirolimus for the treatment of high-risk non-clear-cell 
RCC (category 2A).

The prognosis is poor in RCC patients with sarcomatoid 
differentiation. Chemotherapy alone or in combination 
with targeted therapy can be considered in patients whose 
condition fails to respond to targeted therapy or cytokine 
therapy (114,133). The useful chemotherapy drugs may 
include gemcitabine and doxorubicin (category 3) (115-137).

Management of toxicities associated with targeted therapy

mRCC is mainly treated with targeted therapy, whose 
toxicities are different from those induced by cytotoxic 
agents. Although all the targeted drugs for RCC are anti-
angiogenesis inhibitors, their specific action targets differ, 
resulting in diversities in relevant toxicities. All toxicities 
can be assessed using the Common Terminology Criteria 
for Adverse Events (CTCAE) released by the National 
Cancer Institute.

Hand-foot skin reactions (HFSR)
HFSR are the most common adverse reactions of targeted 
drugs. They are mainly seen in patients who have received 
receptor TKIs such as sorafenib, sunitinib, pazopanib, and 
axitinib, with an incidence of 20-30%. They are manifested 
as a series of symptoms (e.g., skin tenderness and 
paresthesias as well as erythema, blisters, hyperkeratosis, 
dry skin, and skin blisters under induration) that affect feet 
and hands. A domestic study has found that the prophylactic 
use of urea ointment could lower the HFSR induced by 
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sorabenib (138).
Targeted therapy may continue if grade 1/2 HFSR 

occurs; meanwhile, symptomatic treatment can be applied. 
For instance, topical use of urea ointment and strengthened 
skin care can effectively reduce or control the symptoms 
without discontinuing or reducing the drugs. However, 
for patients with grade 3 HFSR, dosage reduction or 
drug discontinuation may be needed. After the symptoms 
are improved, the therapy may be continued at a lower  
dose level.

Hypertension and other cardiovascular reactions
Targeted drugs for RCC may induce adverse cardiovascular 
reactions including hypertension, decreased left ventricular 
ejection fraction (LVEF), myocardial  ischemia or 
myocardial infarction (Ml), and prolonged Q-T interval. 
Among them hypertension is most common, whereas other 
toxic reactions are less seen. Hypertension often occurs 
1−2 weeks after medication and generally can persist along 
with drug administration. In most cases it can be well 
controlled by routine anti-hypertensive drugs. However, 
dosage reduction or drug discontinuation is required for 
uncontrollable hypertension. Thus, the blood pressure 
must be closely monitored during targeted therapy. Once 
blood pressure increases, drug treatment should be actively 
provided. Angiotensin-converting enzyme inhibitors are 
recommended.

Although myocardial ischemia and prolonged QT 
interval are less common, they are more severe and 
sometimes can be life-threatening. Therefore, an adequate 
safety assessment should be arranged for patients with a 
history of cardiovascular disease before TKI treatment.

Bone marrow suppression
Among the anti-angiogenesis targeted drugs, sunitinib has 
a remarkable inhibitory effect on bone marrow, which can 
be manifested by grade 3/4 thrombocytopenia. Although 
the incidence of grade 3/4 thrombocytopenia is low in 
Caucasian populations, it can be up to 21.9−29% in Asian 
populations (72,85). Therefore, the hemogram should be 
closely monitored during the sunitinib treatment. Once 
grade 3/4 thrombocytopenia occurs, the sunitinib treatment 
should be discontinued. Sunitinib treatment at a lower dose 
level may be considered after the bone marrow function is 
restored.

Interstitial pneumonia
Interstitial pneumonia is manifested as the non-infectious, 

non-malignant pulmonary infiltration. It typically occurs 
2-6 months after the initial treatment. This condition may 
be asymptomatic or associated with non-specific respiratory 
symptoms (cough or difficulty breathing). Typically it is 
mild to moderate (and reversible), but may become severe 
and even fatal in a few cases. In a phase III clinical trial on 
everolimus, the incidence of non-infectious pneumonia was 
14% (99,100). In a registration trial conducted in China 
(L2101 study), the incidence of interstitial pneumonia 
was 22% (101). Thus, adequate attention should be paid 
to this condition. Once interstitial pneumonia occurs, the 
everolimus treatment should be discontinued immediately. 
The patient may be administered with glucocorticoids. 
After the symptom is resolved, everolimus treatment may 
be re-initiated from the lowest dose level. If interstitial 
pneumonia recurs, everolimus treatment should be 
withdrawn permanently.

Everolimus treatment must be avoided in patients with a 
history of severe chronic obstructive pulmonary disease or 
severe pulmonary fibrosis.

Selection of targeted drugs

A variety of targeted drugs have been developed for the 
treatment of mRCC. Individualized treatment should 
be provided according to the tumor’s histological type, 
prognostic score, and individual conditions of patients to 
optimize the treatment. Targeted drugs can be selected 
according to Figure 1. For most Chinese patients, since 
there is limited access to licensed targeted drugs, the 
currently available drugs should be reasonably used (e.g., 
sequential administration; combinations) (Figures 2,3).

Treatment of metastases in special sites

Bone metastasis of RCC
Bone is a common metastatic site in RCC patients. The 
main sites include spine, pelvis, and proximal limb bones. 
The main symptoms include progressive pain intensification 
and dysfunction in the affected site. X-ray may display the 
presence of osteolytic bone destruction; thus, the metastatic 
site can easily develop pathologic fracture, which may 
even compress the spinal cord and cause paralysis. These 
patients should be treated mainly with targeted drugs, in 
combination with multidisciplinary treatment strategies such 
as surgery, radiotherapy, and bone protection. In patients 
with solitary metastatic lesion or if the lesion invades the 
weight-bearing bone, surgery may be performed to remove 
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the metastatic lesion. In patients with weight-bearing 
bone metastasis at high risk of bone fracture may receive 
prophylactic internal fixation to avoid the occurrence 
of bone-related events. In patients who have developed 
pathological fractures or spinal cord compression-related 
symptoms, surgical treatment is preferred if the patient 
meets the following three conditions: (I) with an expected 
survival duration of more than 3 months; (II) with good 
physical status; and (III) the surgery can improve the 
patient’s quality of life and facilitates the subsequent 
targeted therapy, radiotherapy, and nursing. Percutaneous 

vertebroplasty can be used for the treatment of osteolytic 
spinal damage and pathological vertebral collapse. It can 
increase the hardness and pressure at the metastatic site 
and relieve local pain (139). Local low-dose palliative 
radiotherapy is effective in alleviating metastatic bone pain. 
In addition, active use of bone protectants drugs including 
bisphosphonates and denosumab is useful to reduce the 
occurence of bone-related events (140).

Brain metastasis of RCC
Radiotherapy has better effectiveness than surgical treatment 

Figure 1 Selection of targeted drugs. According to the Chinese Society of Clinical Oncology (CSCO) kidney cancer panel, patient should 
be encouraged to participate in clinical trials if their conditions allow. The treatment for all patients should be combined with the optimal 
supportive treatment. a, high-risk patients are defined as having 3 and more poor prognostic factors (as shown in Table 5: risk factor scoring 
for the prognosis of metastatic renal cell carcinoma); b, patients unfeasible for targeted drugs can be treated with IFN-α; c, high-dose 
interleukin-2 must be used only in patients with good general status and major organ functions. RCC, renal cell carcinoma; TKI, tyrosine 
kinase inhibitor.  
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in the management of brain metastases. In addition, 
radiotherapy is useful for multiple brain metastases; when 
in combination with dexamethasone and dehydrating 
agent, it can remarkably shrink tumor and peritumoral 
edema zone and thus alleviate symptoms associated with 
intracranial hypertension and other neurological symptoms. 
For patients with good physical status and simple brain 
metastasis (the brain metastatic sites are no more than 3 and 
the largest diameter of brain metastatic lesion is less than 
3 cm), stereotactic radiotherapy (gamma knife, X knife, 
three-dimensional conformal radiotherapy, and intensity-
modulated conformal radiotherapy) or brain surgery 
combined with radiotherapy is preferred. For patients with 
multiple brain metastases (the brain metastatic sites are 

more than 3 and the largest diameter of brain metastatic 
lesion is larger than 3 cm), whole-brain radiotherapy may be 
considered. Then, systemic anti-tumor medical treatment 
may be applied based on the patient’s tolerance (141,142). 
It has been reported that small-molecule targeted drugs can 
pass through the blood-brain barrier (143,144). Extended 
clinical trials on sunitinib and sorafenib have shown that 
these targeted drugs had certain efficacies in treating the 
brain metastasis of RCC (145,146).

Liver metastasis of RCC
The prognosis of patients with liver metastasis of RCC is 
extremely poor. Systemic targeted drug treatment should 
be considered firstly. In addition, local treatment including 

Figure 2 Clinical pathway of sunitinib treatment. d, in patients with a RECIST assessment of “PD”, the treatment may be selected after the 
efficacy is confirmed by the researcher (e.g., combined with Choi assessment); e, dosage should be adjusted according to toxicity grade, and 
the minimal dose should not be lower than sunitinib 12.5 mg qd; f, for instance, the initial 4/2 protocol can be adjusted to 2/1 protocol; g, 
please refer to the information described in the main text concerning the third-line treatment. TKI, tyrosine kinase inhibitor.  
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ablation therapy, hepatic artery perfusion/embolization 
chemotherapy, and precise radiotherapy may also be applied 
to enhance the local control of the metastatic lesion.

Follow-up

The routine follow-up includes: (I) history-taking;  
(II) physical examination; (III) laboratory tests, including 
routine urine test, urine blood test, serum urea nitrogen, 
creatinine, glomerular filtration rate, lactate dehydrogenase, 
liver function, alkaline phosphatase, and calcium; bone scan 
should be performed if the alkaline phosphatase abnormally 
increases and (or) has bone metastasis-associated symptoms; 
(IV) chest X-ray (AP and lateral positions); if the economic 

condition allows, chest CT is preferred; (V) RCC patients 
with acute nervous system signs or symptoms should 
immediately undergo cross-sectional CT or MRI scans of 
nervous system or spinal cord scan based on the symptoms 
associated with specific segments.

For stage pT1N0/ NxM0 RCC patients who had 
undergone surgical treatment, abdominal CT or MRI 
should be performed 3−12 months after the surgery; with 
the result as the baseline film, abdominal ultrasound, CT, 
or MRT should be performed every year and chest X-ray 
should be performed every year for three consecutive years 
to confirm whether there is lung metastasis. For stage pT2-
4N0/NxM0 RCC patients who had undergone surgical 
treatment, the frequency of medical imaging should be 

Figure 3 Clinical pathway of sorafenib treatment. d, in patients with a RECIST assessment of “PD”, the treatment may be selected after 
the efficacy is confirmed by the researcher (e.g., combined with Choi assessment); g, please refer to the information described in the main 
text concerning the third-line treatment; h, dosage should be adjusted according to toxicity grade, and the minimal dose should not be lower 
than sorafenib 200 mg qd. TKI, tyrosine kinase inhibitor.  
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changed to every 6 months for at least three consecutive 
years, and then every year till the fifth year (147). 
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Epidemiology

The global prevalence of kidney cancer was updated (based 
on the Globocan data 2012).

The prevalence of kidney cancer in China was updated 
(based on the data from National Tumor Prevention and 
Control Research Office).

Pathology

The changes in the WHO classification method of renal 
caner (2016 edition) were added.

Surgical treatment

The results of a randomized controlled trial comparing the 
nephron-sparing surgery and radical resection of kidney 
cancer were added.

Medical treatment

(I) In the section of adjuvant therapy, a new statement 
was added as follows: for localized and locally 
advanced RCC, no evidence has demonstrated that 
post-operative anti-angiogenesis targeted drugs can 
benefit the patients;

(II) In the section of medical treatment of metabolic RCC:
(i) First-line treatment of clear-cell RCC 

• Sunitinib 2/1 protocol was added;
• The data from a large-scale retrospective 

analysis of the efficacy of sorafenib in China 
were added; 

• A new recommendation that axitinib can be 
used in the first-line treatment of mRCC was 

added;
(ii) Second-line treatment of clear-cell RCC 

• Clinical data concerning the use of axitinib in 
Asian patients were added; 

• The evidence category on the increased dose 
of sorafenib was changed to 2B; 

• The evidence category on the use  of 
pazopanib in the second-line treatment was 
changed to 2B; 

• The clinical research on lenvatinib plus 
everolimus for advanced RCC was added; 

• The use of immune checkpoint inhibitors in 
the second-line treatment of advanced RCC 
was added.

(iii) Third-line treatment of clear-cell RCC 
• The recommendation of sorafenib in the 

third-line treatment was added;
• The evidence category on the use  of 

everolimus in the third-line treatment was 
changed to 2A;

• The combinations of targeted drugs as well 
as the use of immunotherapy in third-line 
treatment were added.

(iv) Treatment of non-clear-cell RCC
• The recommendation on the use of sunitinib 

in the first-line treatment of non-clear-cell 
RCC was added;

• The recommendation on the use of sorafenib 
combined with gemcitabine/cisplatin in 
the first-line treatment of collecting duct 
carcinoma of kidney was added;

• The evidence category on the use  of 
temsirolimus in the treatment of non-clear-
cell RCC was changed to 2A.

Updates in 2015 edition (from the 2013 edition)

Supplementary


