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Purpose: Multidisciplinary team (MDT) discussion is a widely used model to manage patients diagnosed with cancer. However, there 
has been no direct evidence to prove its effect on the prognosis of metastatic renal cell carcinoma (mRCC) patients, so this study 
explored the impact of MDT discussion on mRCC patient survival.
Methods: The clinical data of 269 mRCC patients were retrospectively collected from 2012 to 2021. The cases were grouped into the 
MDT and non-MDT groups, then subgroup analysis was performed according to different histology types, as well as exploring the role 
of MDT in patients who have undergone multiple-line therapy. Overall survival (OS) and progression free survival (PFS) were set as 
the study endpoint.
Results: Approximately half (48.0%, 129/269) of the patients were in the MDT group, with univariable survival analyses showing 
these patients had remarkably longer median OS (MDT group: 73.7 months; non-MDT group: 33.2 months, hazard ratio (HR): 0.423 
(0.288, 0.622), p<0.001) and longer median PFS (MDT group: 16.9 months, non-MDT group: 12.7 months, HR: 0.722 (0.542, 0.962), 
p=0.026). Furthermore, MDT management resulted in longer survival for both ccRCC and non-ccRCC subgroups. Patients in the 
MDT group were more likely to receive multi-line therapy (MDT group: 79/129, 61.2% vs non-MDT group: 56/140, 40.0%, p<0.001), 
and within this patient group, MDT management still resulted in longer OS (MDT group: 94.0 months; non-MDT group: 43.5 months, 
p=0.009).
Conclusion: MDT is associated with prolonged overall survival in mRCC independent of histology, ensuring that patients receive 
better management and precise treatment.
Keywords: mRCC, MDT, overall survival, prognosis, ccRCC, non-ccRCC, multi-line treatment

Introduction
Kidney cancer is the third most common cancer of the genitourinary neoplasms,1 and metastatic renal cell carcinoma 
(mRCC) is usually associated with poor clinical outcomes. Over the last two decades, mammalian targets of rapamycin 
(mTOR) inhibitors, tyrosine kinase inhibitors (TKIs), and vascular endothelial growth factor receptor (VEGF-R) 
inhibitors have reshaped the treatment landscape of mRCC2 and prolonged the survival of mRCC patients from less 
than one to over four years.3–5 Several large clinical trials have shown that immune checkpoint inhibitors (ICIs) have 
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further revolutionized the therapeutics of mRCC.6,7 ICIs plus TKIs, and even nivolumab plus Ipilimumab have been 
recommended as the first-line treatment for clear cell renal cell carcinoma (ccRCC).8,9 Although the current guidelines 
recommend first-line drugs, there is still controversy about the choice of a patient’s subsequent treatment when the 
disease progresses. Therefore, in order to develop a more appropriate therapy plan for the patient, it is necessary to 
evaluate the patient’s condition by experts from multiple disciplines. Renal cell carcinoma (RCC) is a heterogeneous 
tumor with diverse subtypes and molecular phenotypes, including clear cell, papillary (types 1 and 2), chromophobe, and 
other rare RCC subtypes.10 Even though several options are recommended as first-line treatment,9 there is still no 
standard second or later-line treatments for metastatic ccRCC. Moreover, there is currently no standard treatment for 
metastatic non-ccRCC. Due to the diversity of RCC treatment for different subtypes, multidisciplinary collaborative 
approaches are needed to develop appropriate clinical protocols which provide patients with individualized and precise 
treatment.

A multidisciplinary team (MDT) brings together professionals from various departments who meet regularly and review 
relevant information on cancer cases to guarantee an individualized and precise treatment plan for each patient.11–13 This 
disease management model has been implemented in many medical centers worldwide and used in various cancer types.14 

In some studies, researchers have reported that MDT could provide more precise treatment and better patient management 
by flexibly adjusting treatment plans, thus leading to better patient satisfaction.15–17 However, there is still no direct 
evidence supporting the effect of MDT on mRCC patient clinical outcomes.18 This study summarized the clinical 
information of mRCC in our center and explored the impact of MDT discussions on their survival.

Materials and Methods
Study Design and Patients
This is a single-centre retrospective cohort study which included 320 patients diagnosed with mRCC at West China 
Hospital from 2012 to 2021. These patients might be recommended to participate in the MDT discussions, and the MDT 
team usually consists of urologists, radiologists, oncologists, radiotherapists, pathologists, sonographers, and specialist 
nurses, sometimes including anesthesiology, general surgery, and endocrinology professionals. All MDT physicians must 
have complementary skills, qualifications, and experience. MDT roundtable discussions were held weekly in our 
institute. MDT discussions focus on changes in the patient’s disease status including disease progression, genetic testing 
and pathological molecular types, and possible changes in treatment modalities including surgical operation, immu-
notherapy, radiation therapy, chemotherapy and participation in clinical trial. After the discussion, the experts’ opinions 
would be integrated to develop a detailed, personalized therapy.

All enrolled patients were divided into the MDT group and the non-MDT group. For patients with a specific histology 
type, imaging feature or type of RCC identified by genetic testing and who progressed to mRCC would be recommended 
for MDT discussions. If these patients eligible for MDT refused to participate in the discussion, treatment options would 
be provided based on clinicians’ experience. Additionally, subgroup analysis was performed according to different 
histology types, and patients were divided into the ccRCC and non-ccRCC subgroups. The role of MDT in patients who 
have undergone multiple-line therapy was also explored. The 1-, 2-, 3-, 5-, and 8-year survival rates were analyzed 
among all patients and the two subgroups according to different histology. Patients’ clinical information included age, 
gender, histology type, clinical T (cT) stage, ISUP (international society of urological pathology) grade, IMDC 
(International Metastatic renal cell carcinoma Database Consortium) grade, the interval from diagnosis to metastasis, 
metastatic sites, and treatments.

Follow-Up and Endpoints
Patients were suggested to accept outpatient follow-up at least once every three months and increase the number of visits 
if required. Participants who could not attend visits were contacted by telephone or email to record their general 
condition, various vital signs (respiration, blood pressure, pulse, body temperature, etc.), and adverse events. Medical 
history records, physical examinations, and several laboratory tests (including routine blood tests, liver and kidney 
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function, thyroid function, and adrenal hormone levels) were included in the follow-up protocol. Every three months, 
patients were required to undergo several imaging examinations (CT, MRI, or bone scan).

All participants were followed until the last study visit or death, and 31 patients did not have completed data and 20 
patients did not accept any therapy. Therefore, 269 cases were analyzed in this study. The primary endpoint was overall 
survival (OS), that is, the time from the diagnosis of mRCC to the last study visit or death. The second endpoint was 
progression free survival (PFS), which was defined as the time from diagnosis to progression of disease or death.

Statistical Methods
Chi-squared tests were used to analyze the statistical difference between the MDT and non-MDT groups. A Kaplan- 
Meier survival curve was plotted to compare the OS and PFS, and a Log rank test was performed to analyze the 
statistical difference. Univariable Cox regression was used to evaluate the predictive value of individual factors in 
predicting OS. SPSS (version 26.0.) and GraphPad Prism software (version 8.0.2) were used for data analyses and 
figures. Factors with a p<0.05 were further analyzed in multivariate analyses. Hazard ratios (HR) were complemented 
with 95% confidence intervals (CI) and supported with significance levels. P<0.05 was considered statistically 
significant.

Results
Patients and Baseline Characteristics
Of 269 mRCC patients, 129 (48.0%) participated in MDT. The median follow-up time of the entire cohort was 26.3 ± 
20.39 months, and a total of 129 patients died. The median OS of the total cohort was 43.5 months. Of all the patients, 
235 (87.4%) received Tyrosine kinase inhibitors (TKI) therapy, 27 (10.0%) received Immune checkpoint inhibitors (ICIs) 
+TKI therapy, and 7 (2.6%) received mammalian target of rapamycin (mTOR) therapy in their first line (Table S1).

There were no significant associations between baseline age (p=0.47), gender (p=0.289), histological type (p=0.273), 
cT stage (p=0.280), ISUP (p=0.154), nephrectomy rate (p= 0.126), IMDC score (p=0.105), interval from diagnosis to 
metastasis (p=0.946), number of metastatic organs (p=0.758) and metastasis resection rate (p=0.488) in both groups 
(Table 1). Patients who participated in MDT discussions tended to be more likely to receive multi-line therapy (MDT 
group: 79/129, 61.2% vs non-MDT group: 56/140, 40.0%, p<0.001). There were no differences in baselines character-
istics between the MDT and non-MDT groups when patients were divided into the ccRCC subgroup (196/269, 72.9%) 
and non-ccRCC subgroup (73/269, 27.1%) (Table S2).

Survival Analyses
Univariable survival analyses showed that the MDT group had a significantly longer median OS (MDT group: 73.7 
months, non-MDT group: 33.2 months, HR: 0.423 (0.288, 0.622), p<0.001), and the association remained in multi-
variable analyses (HR: 0.554 (0.370, 0.827), p=0.004) (Figure 1A and Table 2). The other three independent adverse 
indexes were: IMDC score >3 (HR: 3.878 (2.091, 7.191), p<0.001), cT>2 (HR: 1.852 (1.285, 2.670), p=0.001), and 
number of metastatic organs ≥2 (HR: 1.975 (1.381, 2.825), p<0.001) (Table 2). Multi-line therapy was a favorable index 
(HR: 0.486 (0.342, 0.692), p<0.001) and was more correlated with longer survival than single-line therapy (55.4 vs 31.5 
months, p<0.001) (Figure 1B). As expected, patients with low-risk and intermediate-risk IMDC scores had a significantly 
higher median OS than high-risk patients (48.7 vs 45.3 vs 17.9 months, p<0.001). Similarly, patients with a cT stage less 
than 3 had a significantly better prognosis (p=0.001); and patients with only single metastases survived longer than those 
with multiple metastases (p<0.001) (Figure 1C–E).

Furthermore, similar results were obtained for the subgroups of ccRCC and non-ccRCC. Univariable survival 
analyses showed that MDT dynamic management could also result in longer survival in both ccRCC and non-ccRCC 
subgroups, and this effect was similar in multivariable analyses (Table S3 and Figure S1). The OS of ccRCC subgroup 
was just longer than the non-ccRCC subgroup.
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Additionally, In the analysis of PFS, the MDT group had a significantly longer median PFS (MDT group: 16.9 
months, non-MDT group: 12.7 months, HR: 0.722 (0.542, 0.962), p=0.026) (Figure S2 and Table S4). This result 
suggests that MDT may also prolong the PFS of these patients.

Table 1 Patient Baseline Characteristics

Characteristics All (N=269) MDT Group 
(N=129)

Non-MDT Group 
(N=140)

P value

Age, median (IQR) 55.0 (47.0, 64.5) 54.0 (47.0, 63.5) 55.0 (47.0, 66.0) 0.470

< 50, No. (%) 86 (32.0%) 44 (34.1%) 42 (30.0%)

≥ 50, No. (%) 183 (68.0%) 85 (65.9%) 98 (70.0%)
Gender, No. (%) 0.289

Female 77 (28.6%) 33 (25.6%) 44 (31.4%)

Male 192 (71.4%) 96 (74.4%) 96 (68.6%)
Histological type, No. (%) 0.273

ccRCC 196 (72.9%) 90 (69.8%) 106 (75.7%)
Non-ccRCC 73 (27.1%) 39 (30.2%) 34 (24.3%)

cT stage, No. (%) 0.280

1–2 138 (51.3%) 65 (50.4%) 73 (52.1%)
3–4 111 (41.3%) 51 (39.5%) 60 (42.9%)

NA 20 (7.4%) 13 (10.1%) 7 (5.0%)

ISUP, No. (%) 0.154
1–2 52 (19.3%) 31 (24.0%) 21 (15.0%)

3–4 165 (61.3%) 73 (56.6%) 92 (65.7%)

NA 52 (19.3%) 25 (19.4%) 27 (19.3%)
Nephrectomy, No. (%) 0.126

Yes 233 (89.9%) 116 (89.9%) 117 (83.6%)

No 36 (10.1%) 13 (10.1%) 23 (16.4%)
IMDC, No. (%) 0.105

Low risk (0) 22 (16.3%) 12 (15.2%) 10 (17.9%)

Intermediate risk (1–2) 186 (69.1%) 92 (71.3%) 94 (67.1%)
High risk (≥ 3) 17 (12.6%) 8 (10.1%) 9 (16.1%)

Interval from diagnosis to metastasis, 
No. (%)

0.946

Metachronous 109 (40.5%) 52 (40.3%) 57 (40.7%)

Synchronous 160 (59.5%) 77 (59.7%) 83 (59.3%)

Metastatic site, No. (%)
Lung 143 (52.4%) 63 (48.8%) 84 (60.0%) 0.066

Bone 82 (30.5%) 42 (32.6%) 40 (28.6%) 0.478

Liver 32 (11.9%) 17 (13.2%) 15 (10.7%) 0.533
Brain 12 (4.5%) 3 (2.3%) 9 (6.4%) 0.103

Lymph node 86 (32.0%) 40 (31.0%) 46 (32.9%) 0.864

Other 98 (36.4%) 52 (40.3%) 46 (32.9%) 0.204
Number of metastatic organs, No. (%) 0.758

Single 134 (49.8%) 63 (48.8%) 71 (50.7%)

Multiple (≥ 2 sites) 135 (50.2%) 66 (51.2%) 69 (49.3%)
Metastasis Resection, No. (%) 0.383

Yes 43 (16.0%) 18 (14.0%) 25 (17.9%)

No 226 (84.0%) 111 (86.0%) 115 (82.1%)
Multi-line therapy < 0.001

Yes 135 (50.2%) 79 (61.2%) 56 (40.0%)

No 134 (49.8%) 50 (38.8%) 84 (60.0%)

Abbreviations: MDT, Multidisciplinary team; ccRCC, Clear cell renal cell carcinoma; ISUP, international society of urological pathology; IMDC, International 
Metastatic renal cell carcinoma Database Consortium.
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Subgroup Analyses for the Prognostic Effect of MDT
The ability of MDT to prolong OS was further validated in different subgroups. In 17 out of 23 subgroups, MDT could 
predict OS of mRCC and showed a trend toward longer OS. In 6 out of 23 subgroups (the age <50 years group, cT stage 
1–2 subgroup, ISUP grade 3–4 subgroup, low-risk IMDC grade subgroup, high-risk IMDC grade subgroup, and non- 
nephrectomy subgroup), the effect of MDT on prognosis was not statistically significant (Figure 2).

Among all cases, the 1-, 2-, 3-, 5- and 8-year survival rates of MDT group were significantly better than the non-MDT 
group (1-, 2-, 3-, 5- and 8-year: 90.5%, 83.9%, 68.1%, 55.3%, and 23.0% vs 83.4%, 60.2%, 45.1%, 20.5%, and 8.9%), 
with the 5- and 8-year survival rate of MDT group doubling compared to the non-MDT group (Table 3). In the ccRCC 
subgroup, the MDT group also achieved better survival rates (1-, 2-, 3-, 5- and 8-year: 90.9%, 81.6%, 73.0%, 57.3%, and 
23.9% vs 84.7%, 61.9%, 48.5%, 21.1%, and 7.4%) (Table 3). Similarly, in patients diagnosed with non-ccRCC, the 
survival rates of MDT group were higher than the non-MDT group (1-, 2- and 3-year: 89.4%, 84.9%, and 56.1% vs 
76.4%, 44.4%, and 33.6%) (Table 3).

The Prognostic Effect of MDT in Patients Receiving Multi-Line Therapy
In the multi-line therapy group (n=135), there was no difference between the MDT group and the non-MDT group in 
baseline characteristics, except for lung metastasis (Table 4), which was not an independent prognostic factor 
(Table 5). Notably, even within the multi-line therapy group, MDT dynamic management still resulted in longer 
survival (MDT group: 94.0 months; non-MDT group: 43.5 months, HR: 0.486 (0.283, 0.834), p=0.009) (Figure 3), and 
this effect remained in multivariable analyses (Table 5), proving that participating in MDT helped patients obtain more 
sequential treatments.

Discussion
This study retrospectively analyzed the clinical data of mRCC patients over ten years to explore the prognostic effect of 
MDT in mRCC. Patients who participated in MDT showed more prolonged survival, and the survival benefit remained in 
the ccRCC and non-ccRCC subgroups. Also, patients in MDT group were more likely to receive multi-line therapy than 
non-MDT group, and the multivariable analyses showed that MDT also resulted in longer survival of these patients. This 
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also indicated that MDT participation enabled patients to receive precise treatment plans and better sequential manage-
ment. Moreover, patients in MDT group also showed more prolonged PFS in univariable analysis, but the difference was 
not observed in multivariable analysis. This may imply that the effect of MDT on PFS is interfered by other factors. In 
general, our finding provides practical and theoretical support for the survival-promoting effect of MDT in mRCC.

Studies in other tumors, including prostate, gastric, lung, breast, and colorectal cancer, indicate that MDT can 
improve patients’ survival.11,14,19 However, few studies have explored patients more suitable for MDT intervention. 
Our data suggested that MDT was a favorable factor in patients over 50 years old, with cT stage >2, ISUP grades 
>2, undergone nephrectomy, and IMDC intermediate-risk group. No significant difference was observed for patients 
with low cT stage, low ISUP grades, and the IMDC low-risk group, possibly due to their better overall prognosis. 
Patients with cT stage >2 and ISUP grades >2 may have more complicated conditions. Thus, it is reasonable that 
they require better management, care, and attention. Similarly, the IMDC high-risk group always had a poorer 
median OS. Accordingly, our study further supports selecting the patient population who are likely to benefit the 
most from MDT.

For patients with synchronous metastasis or metachronous metastasis, a tailored treatment plan is challenging for 
doctors. Although the guidelines provide the current first-line treatment recommendations, clinicians need to be more 
flexible in formulating treatment plans due to various general patients’ conditions and national conditions.20 Additionally, 
there is currently no standard treatment regimen for the subsequent treatment of mRCC, and the treatment of non-ccRCC 
is even more difficult.21 Therefore, clinicians from a single department are unlikely to comprehensively digest all the 

Table 2 Univariable and Multivariable Analyses for OS

Factors Univariable Multivariable

HR (95% CI) P value HR (95% CI) P value

Age, y 0.993 –

≥ 50 vs < 50 0.998 (0.683,1.460) –
Gender 0.976 –

Male vs female 0.994 (0.671,1.472) –

IMDC < 0.001 0.001
Low Ref. Ref.

Intermediate 1.174 (0.673,2.050) 0.574 0.984 (0.519,1.867) 0.961

High 3.878 (2.091,7.191) < 0.001 2.349 (1.137,4.854) 0.021
Histological type 0.341 –

ccRCC vs non-ccRCC 0.822 (0.548,1.231) -

cT stage 0.001 0.011
3–4 vs 1–2 1.852 (1.285,2.670) 1.675 (1.125,2.495)

ISUP 0.233 -

3–4 vs 1–2 1.344 (0.827,2.183) -
Interval from diagnosis to metastasis 0.055 -

Metachronous vs synchronous 0.704 (0.492,1.007) -

Number of metastatic organs < 0.001 0.001
≥ 2 vs 1 sites 1.975 (1.381,2.825) 1.944 (1.315,2.876)

Nephrectomy < 0.001 0.550

Yes vs no 0.392 (0.248,0.620) 0.846 (0.489,1.463)
Metastasis Resection 0.754 -

Yes vs no 1.075 (0.683,1.691) -

MDT < 0.001 0.004
Yes vs no 0.423 (0.288,0.622) 0.554 (0.370,0.827)

Multi-line therapy < 0.001 < 0.001
Yes vs no 0.486 (0.342,0.692) 0.446 (0.303,0.656)

Abbreviations: IMDC, International Metastatic renal cell carcinoma Database Consortium; ccRCC, Clear cell renal cell carcinoma; ISUP, 
international society of urological pathology; MDT, Multidisciplinary team.
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latest treatment-related information. For some patients with complicated conditions, whether to perform metastasectomy 
or cytoreductive surgery, or even whether to perform radiotherapy, these can be decided by MDT discussion. It is proved 
that through MDT, urologists have strengthened communication and cooperation with other specialties, forming groups 
to update knowledge, thereby providing patients with the latest medical support.17

Through MDT discussions, healthcare professionals can address both diagnostic and therapeutic concerns. 
Furthermore, with the advancement of imaging, the evaluation of patients’ clinical stage and overall condition is more 
accurate, enabling clinicians to adjust the treatment method more flexibly according to patients’ conditions. However, 
urologists or oncologists alone have limited exposure to novel imaging knowledge and may not accurately assess 
patients’ disease progression, requiring professional imaging physicians to give professional advice. Likewise, urologists 
have limited exposure to radiation oncology, which requires oncologists to join the team.22 For the life quality of patients, 

Characteristics
All patients
Age
<50y
≥50y
Gender
Male
Female
T stage
1-2
3-4
ISUP

1
≥

1-2
3-4
Interval to metastasis
Synchronous
Metachronous
Histological
ccRCC
Non-ccRCC
Nephrectomy
Yes
No
Metastasis Number

2
Metastasis Resected
Yes
No
Multi-line therapy
Yes
No
IMDC
Low
Intermediate
High

MDT group
129

 44 (34.11) 
 85 (65.89) 
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Figure 2 Forest plot showing the prognostic significance of MDT in predicting OS for patients of different subgroups.

Table 3 The Overall Survival Rate Between Two Groups (MDT and Non-MDT) Among All Patients, Patients with ccRCC or Non-ccRCC

Survival rate Non-MDT Group MDT Group

1-year 2-year 3-year 5-year 8-year 1-year 2-year 3-year 5-year 8-year

All 83.40% 60.20% 45.10% 20.50% 8.90% 90.50% 83.90% 68.10% 55.30% 23.00%
ccRCC 84.70% 64.90% 48.50% 21.10% 7.40% 90.90% 81.60% 73.00% 57.30% 23.90%

non-ccRCC 76.40% 44.40% 33.60% - - 89.4% 84.9% 56.1% - -

Abbreviations: MDT, Multidisciplinary team; ccRCC, Clear cell renal cell carcinoma.
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specialist nurses might offer more useful suggestions. All of these can be better resolved with a professional team 
discussion, and regular MDT meetings may be the best solution.

2The strength of this study is that it provided practical and theoretical support for MDT as a favorable prognostic 
factor. Also, we illustrated that some specific patient groups are better candidates for MDT participation. Nonetheless, the 
study has some limitations. Because some patients were initially treated in other hospitals, we could not obtain the 
precise data on the effectiveness of treatment. Moreover, since MDT mainly plays a role in guiding the treatment plan of 
patients in the course of their disease, it is of little significance to study the effectiveness of treatment, the specific 

Table 4 Baseline Characteristics of Patients with Multi-Line Therapies, According to in MDT Group or Not

Characteristics All (N=135) MDT Group (N=79) Non-MDT Group (N=56) P value

Age, median (IQR) 54.0 (46.0, 62.0) 54.0 (48.0, 61.0) 52.5 (40.5, 65.5) 0.735
< 50, No. (%) 46 (34.1%) 26 (32.9%) 20 (35.7%)

≥ 50, No. (%) 89 (65.9%) 53 (67.1%) 36 (64.3%)

Gender, No. (%) 0.323
Female 35 (25.9%) 18 (22.8%) 17 (30.4%)

Male 100 (74.1%) 61 (77.2%) 39 (69.6%)

Histological type, No. (%) 0.253
ccRCC 94 (69.6%) 52 (65.8%) 42 (75.0%)

Non- ccRCC 41 (30.4%) 27 (34.2%) 12 (25.0%)
cT stage, No. (%) 0.793

1–2 73 (54.1%) 43 (54.4%) 30 (53.6%)

3–4 50 (37.0%) 28 (35.4%) 22 (39.3%)
NA 12 (8.9%) 8 (10.1%) 4 (7.1%)

ISUP, No. (%) 0.856

1–2 28 (20.7%) 16 (20.3%) 12 (21.4%)
3–4 83 (61.5%) 50 (63.3%) 33 (58.9%)

NA 24 (17.8%) 13 (16.5%) 11 (19.6%)

Nephrectomy, No. (%) 0.209
Yes 121 (89.6%) 73 (92.4%) 48 (85.7%)

No 14 (10.4%) 6 (7.6%) 8 (14.3%)

IMDC, No. (%) 0.495
Low risk (0) 22 (16.3%) 12 (15.2%) 10 (17.9%)

Intermediate risk (1–2) 96 (71.1%) 59 (74.7%) 37 (66.1%)

High risk (≥ 3) 17 (12.6%) 8 (10.1%) 9 (16.1%)
Interval from diagnosis to metastasis, No. (%) 0.969

Metachronous 60 (44.4%) 25 (44.6%) 35 (44.3%)

Synchronous 75 (55.6%) 31 (55.4%) 44 (55.7%)
Metastatic site, No. (%)

Lung 75 (55.6%) 38 (48.1%) 37 (66.1%) 0.038

Bone 47 (34.8%) 28 (35.4%) 19 (33.9%) 0.478
Liver 17 (12.6%) 8 (10.1%) 9 (16.1%) 0.305

Brain 6 (4.4%) 2 (2.5%) 4 (7.1%) 0.2

Lymph node 41 (30.4%) 23 (29.1%) 18 (32.1%) 0.706
Other 51 (37.8%) 29 (36.7%) 22 (39.3%) 0.204

Number of metastatic organs, No. (%) 0.412

Single 61 (45.2%) 38 (48.1%) 23 (41.1%)
Multiple (≥ 2 sites) 74 (54.8%) 41 (51.9%) 33 (58.9%)

Metastasis resection, No. (%) 0.679

Yes 22 (16.3%) 12 (15.2%) 10 (17.9%)
No 113 (83.7%) 67 (84.8%) 46 (82.1%)

Abbreviations: MDT, Multidisciplinary team; ccRCC, Clear cell renal cell carcinoma; ISUP, international society of urological pathology; IMDC, International Metastatic 
renal cell carcinoma Database Consortium.
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treatment methods of each person are different from each other, so there is no more description on the effectiveness of 
treatment in this article. Additionally, there are some other limitations, including being a single-center retrospective 
study, the lack of cost-effectiveness data and patient quality of life, and the lack of statistics on adverse patient effects due 
to the diversity of treatment modalities. More prospective clinical trials are warranted to validate our data.

Table 5 Univariable and Multivariable Analysis for OS in Patients with Multi-Line Therapy

Factors Univariable Multivariable

HR (95% CI) P value HR (95% CI) P value

Age, y 0.527 –
≥ 50 vs <50 0.836 (0.479,1.458) –

Gender 0.603 –

Male vs female 0.853 (0.470,1.551) –
IMDC 0.031 0.285

Low Ref. Ref.

Favorable Intermediate 1.084 (0533,2.204) 0.823 1.240 (0.606,2.538) 0.557
High 2.688 (1.098,6.578) 0.03 2.023 (0.815,5.021) 0.129

Histological type 0.457 –

ccRCC vs non-ccRCC 0.790 (0.424,1.471) -
cT 0.207 -

3–4 vs 1–2 1.444 (0.816,2.555) -

ISUP 0.709 -
3–4 vs 1–2 1.133 (0.587,2.187) -

Interval from diagnosis to metastasis 0.096 -

Metachronous vs synchronous 0.632 (0.367,1.086) -
Number of metastatic organ 0.002 0.007

≥ 2 vs 1 sites 2.480 (1.386,4.437) 2.276 (1.256,4.123)

Lung metastases 0.8 -
Yes vs no 0.931 (0.533,1.623) -

Nephrectomy 0.168 -

Yes vs no 0.570 (0.257,1.266) -
Metastasis resection 0.185 -

Yes vs no 1.551 (0.810,2.971) -

MDT 0.009 0.024
Yes vs no 0.486 (0.283,0.834) 0.529 (0.304,0.929)

Abbreviations: IMDC, International Metastatic renal cell carcinoma Database Consortium; ccRCC, Clear cell renal cell carcinoma; ISUP, 
international society of urological pathology; MDT, Multidisciplinary team.
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Figure 3 Kaplan-Meier OS estimates in patients with multi-line therapy according to MDT or non-MDT.
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Conclusion
MDT can prolong the overall survival of mRCC patients, as these patients are more likely to gain sequential treatments. It 
is recommended that more healthcare facilities promote MDT discussions to provide mRCC patients with more 
comprehensive, personalized treatment plans.
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