
Abstract. Aim: To evaluate the efficacy of methotrexate,
epirubicin and cisplatin (MEC) or gemcitabine and cisplatin
(GC) as adjuvant chemotherapy in advanced upper tract
urothelium carcinoma (UTUC). Patients and Methods: From
2002 January to 2008 December, a total of 70 patients with
advanced UTUC received radical nephroureterctomy at our
Institute with MEC and GC as adjuvant chemotherapy. Disease-
free survival (DFS), cancer-specific survival (CSS) and overall
survival (OS) among the two groups were evaluated. Results:
The MEC (n=30) and GC group (n=40) were compared and
showed no significant differences in DFS (p=0.859), CSS
(p=0.722) and OS (p=0.691). Positive lymph nodes,
preoperative creatinine >1.5, old age, a high ECOG state and
low BMI are all the independent risk factors of poor prognosis
in advanced UTUC. Conclusion: In patients with UTUC, MEC
has a non-inferior efficacy to GC in consideration of cancer
recurrence, cancer-specific survival and overall survival. 

The worldwide incidence rate of urothelial carcinoma is 8.9
per 100,000 person-years for men and 2.2 per 100,000
person-years for women (1). Bladder tumors have been
estimated at about 90-95% (urothelial carcinomas) and is the
most common malignancy in the urinary tract (2). Upper
tract urothelial carcinomas (UTUC) are relatively rare and
account for only 5-10% of UCs, but are common in Taiwan

(3). Its behavior appears multi-focal and in 17% of cases,
concurrent bladder cancer is present (4). Furthermore, an
estimated 22-47% of patients with UTUC may suffer from
bladder recurrence (5) and 2-6% of patients suffer from
contralateral recurrence (6). 

A radical nephroureterectomy and bladder cuff excision is
standard treatment for UTUC, while offering the benefits of
preventing tumor spreading and an entire urinary tract resection
(7). However, after definite and en bloc surgical removal of the
kidney, it still appears to be a poor prognosis for advanced
disease, with a <50% 5-year cancer-specific survival rate in
pT2/pT3 tumors and <10% in pT4 patients (8, 9). 

For adjuvant chemotherapy, current practice is mainly
focused on evidence related to muscle-invasive bladder
cancer. Despite the similar morphology between upper and
lower tract bladder tumors (10), the phenotype and genotype
still showed differences between the two groups (11).
Cisplatin-based chemotherapy used in bladder cancer may
not always be suitable for patients with UTUC due to
potential nephrotoxicity. Current analysis also suggests that
data generated from bladder urothelial carcinoma cannot
always be extrapolated to patients with UTUC (12, 13).

To avoid poor prognosis in advanced urothelial carcinoma,
systemic chemotherapy has been established and M-VAC
therapy (methotrexate, vinblastine, doxorubicin and
cisplatin), was proposed by the Memorial Sloan Kettering
Cancer Center in 1985, which has been widely accepted as
a first line regimen of chemotherapy (14). However,
cardiotoxicity from doxorubicin is still a risk, and may be in
doubt when using this therapeutic protocol. Additionally,
significant adverse drug reactions, including bone marrow
suppression and stomatitis has been observed, and despite a
high response rate is, the survival rate seems still poor (15).
Regimens with MEC (methotrexate, epirubicin and cisplatin)
have been introduced since 1996 in urothelial carcinoma in
the bladder, with wide acceptance in Asian patient groups
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(16) and have been established as efficacy as M-VAC (17).
Thereafter, regimens with MEC have been used in our
clinical institute. 

Gemcitabine plus cisplatin (GC) has also been used and
provides similar survival rate benefits to M-VAC, with a
better safety profile and tolerability, whether for adjuvant
therapy or neoadjuvant therapy (18). With fewer instances of
neutropenic fever, mucositis, body weight loss and fatigue,
it offered better compliance and acceptance in patients
receiving GC than M-VAC did (19). 

In our clinical Institute, each of the two regimens, MEC
and GC, have been widely used in patients with advanced
urothelial carcinoma in the upper and lower urinary tracts
after radical surgery, as adjuvant chemotherapy. To our
knowledge, there is no direct comparison of these two
regimens available for advanced UTUCs. Thus, we try to
identify patients with advanced UTUCs, after a definite
radical nephroureterectomy and bladder cuff excision could
benefit from these two regimens. 

Patients and Methods

From January 2002 to December 2007, we retrospectively evaluated
279 patients with UTUC to receive radical nephroureterectomy and
bladder cuff excision with lymph node dissection (open or
laparoscopic method) at Taichung Veterans General Hospital.
Patients with incomplete data, localized disease (≤pT2N0M0),
metastasis disease at diagnosis, non-urothelial carcinoma and any
who had received neoadjuvant therapy were excluded. Preoperative
contrast-enhanced computed tomography was routinely performed
and discussion with radiologist specific in the urinary tract.
Pathological specimens were evaluated by a pathologist with
expertise in the urinary tract in our institute, and the staging was
recorded base on TNM classification. 

Follow-up protocol included contrast compute tomography, urine
cytology, a cystourethroscope and chest plain film. Patients were
evaluated every 3 months for the first two years, every 6 months for
the next two years and annually after. Inadequate evaluation and
follow up of less than two years was excluded based on this protocol. 

A total 70 patients were recorded. Adjuvant chemotherapy had
been started within 3 months after definite radical surgery. The
standard MEC consisted of methotrexate (30 mg/m2), epirubicin (30
mg/m2) and cisplatin (70 mg/m2) administered every 3 weeks, for 4-
6 courses in a cycle. Methotrexate was administered on day 1, while
epirubicin and cisplatin were administered on day 2. If after 24 h the
CCR (Creatinine Clearance Rate) was <60 cc/min, cisplatin would
be divided into two 35 mg/m2 courses on day 2 and day 3. The
protocol of GC consists of being administered every 3 weeks, in a
4-6 courses cycle, using a combination of gemcitabine and cisplatin
with gemcitabine 1,200 mg/m2 on days 1 and 8, plus cisplatin 70
mg/m2 intravenously on day 9. If after 24 h CCR was <60 cc/min,
cisplatin would be divided into two 35 mg/m2 courses on day 9 and
10. If it was needed, the next course would be delayed until after
recovery of the absolute neutrophil count ≤500/mm3 and the platelet
count ≤100,000/mm3 when G-CSF would be administered for
neutropenia. This study has the institute with human ethical issue
and the institute review board number was CE13240A-3.

Clinical characteristics were compared using both the Student’s
t-test and Pearson’s Chi-square risk analysis. The definition of
recurrence includes bladder recurrence, local recurrence or
recurrence at the contralateral kidney, while disease-free survival
(DFS) was also recorded. Cancer- specific survival (CSS) was
defined as disease specific death, and overall Survival (OS) was
defined as all cause death. Kaplan-Meier survival curve estimates
and log-rank tests were used to determine the association of DFS,
CSS and OS between these two groups of regimens and significance
would be accepted at p<0.05. 

Univariate and multivariate analysis using the Cox proportional
hazards model were used to predict the DFS, CSS and OS. The
variables with p-values <0.2 in the univariate analysis were checked
into the multivariate model where statistical significance would be
accepted at p<0.05 in the multivariate model. All statistical tests
were carried out using IBM SPSS version 22. 

Results

Table I summarizes the characteristics in a total of 70
patients among the two patient groups, MEC group (n=30)
and GC group (n=40). The mean age and BMI (Body Mass
Index) appear to possess no statistical differences among the
two groups. Risk factors such as smoking, history of uremia,
having received a transplant, pre-operative creatinine and
pre-operative creatinine >1.5 also showed no significant
differences between the two groups. In consideration of the
pathology stage, there were 0/8/17/5 patients of
pT1/T2/T3/T4 in the MEC group, and 3/5/25/7 patients of
pT1/T2/T3/T4 respectively in the GC group (p=0.240).
Additionally, there were 24/3/3/0 patients of pN0/N1/N2/N3
in the MEC group, and 29/4/6/1 patients of pN0/N1/N2/N3
respectively in the GC group (p=0.750). In consideration of
tumor grading, there were 7/23 patients of Grade 2/3 in the
MEC group, and 5/35 patients of Grade 2/3 respectively in
the GC group (p=0.234). There was also no significance in
multiple lesions, angiolymphatic invasion, surgical margin,
positive lymph node and total lymph node number among
the two groups. The only significant difference between the
two groups may be found in the follow up time, which was
relatively longer in the MEC group (45.91±29.61 months vs.
29.35±13.41 months, p=0.003).

The Kaplan-Meier survival curve was used in the
evaluation of DFS, CSS and OS among the two groups,
which showed no statistical significance among the MEC
group and GC group. Figure 1a shows that there is no
significance among the two groups in DFS, where the
median time in MEC vs. GC was 16.09±8.252
(95%CI=0.000-32.272) and 20.66±7.39 (95%CI=6.187-
35.144). Figure 1b and c shows that there was no significant
difference in CSS and OS among the two regimens, and both
did not reach the medial survival time. The 2-year DFS, CSS
and OS rate among MEC vs. GC were 63.3% vs. 64.7%,
81.6% vs. 87.3% and 75.5% vs. 85.0%, respectively.
Additionally, the 5-year DFS, CSS and OS rate among MEC
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vs. GC were 39.4% vs. 44.4%, 81.6% vs. 74.7% and 70.8%
vs. 52.1%, respectively. The efficacy of MEC and GC in two
independent risk factors, lymph node positive and creatinine,
was discussed separately. 

The patients with positive lymph nodes appeared to have
poor prognosis, while the 2-year and 5-year CSS among our
population was 55.6% vs. 93.7% and 47.6% vs. 87.5%

(p=0.000). The efficacy among this subgroup was examined
and Figure 2a, b and c reveals that there is no significant
difference in DFS, CSS and OS rates among MEC and GC
in patients with positive lymph nodes (n=16, 6 in MEC
group and 10 in GC group). The median time of DFS in
MEC and GC in lymph node positive patients was
5.13±2.23 (95%CI=0.748-9.502) and 10.09±3.97
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Table I. Clinical and pathology characteristics of cohorts (N=70).

Category                                                                     MEC (N=30)                                                        GC (N=40)                                          p-Value

Gender                                                                                                                                                                                                                          
   Male                                                         19                                    63.30%                               21                              52.50%                          0.365
   Female                                                      11                                    36.70%                               19                              47.50%                               
Characteristics                                                                                                                                                                                                             
   Age                                                        60.03                                  ±11.56                             62.73                            ±12.04                           0.422
   Body height                                          160.86                                  ±7.19                             160.67                            ±8.18                            0.921
   Body weight                                          64.54                                   ±7.24                              62.14                            ±10.22                           0.276
   Body mass index                                   24.99                                   ±2.82                              24.04                             ±3.35                            0.213
Risk                                                                                                                                                                                                                              
   Smoke                                                      13                                    43.30%                               11                              27.50%                          0.167
   Transplant                                                 1                                      3.30%                                 5                               12.50%                          0.175
   Pre op Creat                                           1.36                                    ±0.38                               1.43                              ±0.76                            0.642
   Crea >1.5                                                 12                                    40.00%                               17                              42.50%                          0.834
Pathology                                                                                                                                                                                                                     
pT
   T1                                                              0                                      0.00%                                 3                                7.50%                            0.24
   T2                                                              8                                     26.70%                                5                               12.50%                               
   T3                                                             17                                    56.70%                               25                              62.50%                               
   T4                                                              5                                     16.70%                                7                               17.50%                               
pN
   N0                                                             24                                    80.00%                               29                              72.50%                           0.75
   N1                                                              3                                     10.00%                                4                               10.00%                               
   N2                                                              3                                     10.00%                                6                               15.00%                               
   N3                                                              0                                      0.00%                                 1                                2.50%                                
Tumor Gr
   G2                                                              7                                     23.30%                                5                               12.50%                          0.234
   G3                                                             23                                    76.70%                               35                              87.50%                               
CIS                                                                4                                     13.30%                                3                                7.50%                           0.421
   Multiple                                                    11                                    36.70%                               19                              47.50%                          0.365
   Angiolymphatic invasion                        12                                    40.00%                               18                              45.00%                          0.676
   Surgical margin                                        6                                     20.00%                                4                               10.00%                          0.237
Node
   Node positive Number                           1.27                                     ±5.5                                0.95                              ±2.35                            0.745
   Node total Number                                2.57                                    ±5.81                                1.6                               ±2.97                            0.367
Location                                                                                                                                                                                                                       
   Right                                                         12                                    40.00%                               21                              52.50%                          0.336
   Left                                                          17                                    56.70%                               19                              47.50%                               
   Bilateral                                                     1                                      3.30%                                 0                                0.00%                                
   Calyx                                                         6                                     20.00%                               15                              37.50%                          0.114
   Renal plevis                                             20                                    66.70%                               29                              72.50%                          0.598
   Ureter U/3                                                 8                                     26.70%                                7                               17.50%                          0.355
   Ureter M/3                                                6                                     20.00%                               11                              27.50%                          0.469
   Ureter L/3                                                 7                                     23.30%                                9                               22.50%                          0.935
Follow up                                                                                                                                                                                                                    
  Follow up time (M)                              45.91                                  ±29.61                             29.35                            ±13.41                           0.003

Continous variable analysis use Student’s t-test, mean±SD. Categorical variables analysis use Pearson Chi-Square test, n (%)
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Figure 1. Kaplan-Meier survival curve evaluation of DFS (a), CSS (b) and
OS (c) in patients with UTUC who received MEC (n=30) and GC (n=40).

Figure 2. Kaplan-Meier survival curve evaluation for DFS (a), CSS (b)
and OS (c) in patients with lymph node positive UTUC (N=16) who
received MEC (n=6) and GC (n=10).



(95%CI=2.297-17.875). Both CSS and OS rates among the
two regimens in this subgroup did not reach the median
survival time. 

Patients with preoperative creatinine >1.5 also appeared
to have a poor prognosis, and the 2-year and 5-year OS
among our population was 71.9% vs. 87.4% and 45.2% vs.
83.9% (p=0.013). The efficacy among this subgroup was
also examined. Figure 3a, b and c reveals that there is no
significant difference in DFS, CSS and OS rates among
MEC and GC in patients with creatinine >1.5 (n=29, 12 in
MEC group and 17 in GC group). All DFS, CSS and OS
in patients who received MEC and GC in this subgroup did
not reach the median survival time. Univariate and
multivariate analysis with the Cox proportional hazards
model were used to predict the risk factors in DFS, CSS
and OS. 

In Table II, the model of DFS shows that performance
state (HR=2.506, 95%CI=1.034-6.071) and lymph node
positive (HR=2.520, 95%CI=1.108-5.734) were two
independent risk factors for disease recurrence. BMI,
uremia, multiple lesions, angiolymphatic invasion, renal
calyx tumor, renal pelvis tumor and bladder tumor at
diagnosis showed no statistical significance in a multivariate
analysis of the DFS model. 

In Table III, the model for CSS is discussed. Age
(HR=1.097, 95%CI=1.025-1.175), gender (female vs. male,
HR=0.012, 95%CI=0.000-0.966) and positive lymph node
(HR=40.628, 95%CI=6.283-262.719) were the three
independent risk factors for cancer-specific mortality. BMI,
performance state, multiple lesions, CIS, Creatinine >1.5 and
renal calyx tumor showed no statistical significance in a
multivariate analysis of the CSS model. 

Table IV reveals univariate analysis and multivariate
analysis in the OS model. When compared to CSS, age
(HR=1.074, 95%CI=1.023-1.128) was the same significant
risk factor. There are three major differences between the OS
and CSS models: gender was not related to any risk for all
causes of death in this group, but BMI (HR=0.793, 95%
CI=0.658-0.957) and creatinine >1.5 (HR=10.214,
95%CI=3.237-32.228), which were not a statistical
significance in the CSS model, displayed a significance in
the OS model. Among the three univariate and multivariate
models, a regimen of adjuvant chemotherapy, MEC or GC,
was not a risk factor towards DFS, CSS and OS. 

In summary, there is no significant difference in MEC and
GC in all UTUC patients, UTUC patients who were lymph
node positive or UTUC patients with creatinine >1.5.
Performance state and positive lymph nodes were
independent risk factors for cancer recurrence (including
bladder recurrence). Age, gender and positive lymph node
were independent risk factors for cancer specific mortality.
Age, BMI, positive lymph node and creatinine >1.5 were
independent risk factors for all causes of mortality. 
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Figure 3. Kaplan-Meier survival curve evaluation for DFS (a), CSS (b)
and OS (c) in patients with UTUC and preoperative creatinine >1.5
(N=29) who received MEC (n=12) and GC (n=17).



Discussion

Although UTUC is morphologically similar to bladder
cancer, there are occasional phenotypic and genotypic
(genetic and epigenetic) differences between UTUC and
bladder cancer (11). Thus, despite having the same origin as
urothelial carcinoma, further discussion regarding UTUCs is
still needed. Adjuvant chemotherapy with a cisplatin base
regimen was first introduced in 1985 and revealed a 21%
partial remission rate in urothelial carcinoma patients (14)
and had been widely accepted until now. Many of
publications have reported on the benefits of adjuvant
chemotherapy in urothelial carcinoma of the bladder, where
one meta-analysis declared a 25% relative reduction in the
risk of death for chemotherapy (20). Although there is still
controversy, many of the studies have established that there
are survival benefits with adjuvant chemotherapy in UTUCs
(21, 22). 

Kwak et al. directly compared 32 patients with UTUCs
who were receiving adjuvant chemotherapy (M-VAC and
GC), with 11 patients receiving only a surgical resection,
revealing the benefits in DFS (include bladder recurrence)
and OS (21). Suzuki et al. further reported DFS and OS in
advanced UTUCs, and even further in patients with lymph
node involvement (22). 

In our Institute, the regimens mentioned above (MEC and
GC) have been widely used up until now for advanced lower
urinary tract and upper urinary tract urothelial carcinoma
with tolerable side effects. Despite M-VAC having been
widely used around the world, the side effects of
cardiotoxicity and other symptoms make it an undesirable
option. MEC has been reported to have a similar efficacy as
M-VAC, but with a less toxic effect (17, 23), a factor which
was more accepted in our institute. Moreover, the efficacy
of GC has been proved in urothelial cancer (19). To our
knowledge, there has been no direct comparison of these two
regimens, MEC and GC. Which regimen may prove to be
superior may be what we need to consider as we discuss
more on this topic in the future. 

During our investigation, the efficacy of both MEC and
GC was comparable when considering DFS, and because
bladder recurrence was included, this may reflect the efficacy
of systemic chemotherapy. Additionally, there is no
difference in CSS and OS, which further suggests that MEC
is an effective protocol for UTUCs. 

Lymph node-positive patients were discussed separately
because their condition has been reported in many
publications as an independent risk factor in UTUCs. Kwak
et al. state that positive lymph nodes possess a significant
risk of recurrence and for all causes of death (21). Kazutoshi
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Table II. Univariate and multivariate Cox proportional hazard regression analysis for prediction of disease-free survival.

                                                                                                                 Univariate                                                                      Multivariate

Category                                                                       HR (95% CI)                            p-Value                            HR (95% CI)                           p-Value

Age                                                                         1.023 (0.541-1.935)                        0.944                                                                                    
Gender (Female vs. male)                                     0.701 (0.362-1.357)                        0.292                                                                                    
BMI                                                                        0.931 (0.841-1.031)                        0.17                           0.951 (0.855-1.057)                        0.352
Performance state (ECOG 2 vs. 1)                       2.289 (1.044-5.020)                        0.039                         2.506 (1.034-6.071)                        0.042*
Uremia                                                                    1.863 (0.726-4.780)                        0.195                         1.250 (0.394-3.963)                        0.704
Smoking                                                                 1.066 (0.545-2.088)                        0.851                                                                                    
Multiple Lesion                                                      2.363 (1.236-4.516)                        0.009                         1.610 (0.665-3.896)                        0.291
CIS                                                                          1.500 (0.585-3.848)                        0.399                                                                                    
Grade (Gr 3 vs. Gr 2)                                            1.231 (0.514-2.945)                        0.641                                                                                    
N positive                                                               2.308 (1.155-4.614)                        0.018                         2.520 (1.108-5.734)                        0.028*
Angiolymphatic invasion                                      1.664 (0.879-3.150)                        0.118                         1.513 (0.739-3.099)                        0.258
Surgical Margin                                                     1.078 (0.420-2.770)                        0.875                                                                                    
Cr >1.5                                                                   1.403 (0.741-2.657)                        0.298                                                                                    
Calyx                                                                      2.102 (1.093-4.043)                        0.026                         1.698 (0.743-3.880)                        0.209
Renal pelvis                                                            1.828 (0.837-3.991)                        0.13                           1.295 (0.537-3.126)                        0.565
U/3 ureter                                                               1.423 (0.673-3.009)                        0.356                                                                                    
M/3 ureter                                                               1.264 (0.613-2.607)                        0.525                                                                                    
L/3 ureter                                                                1.132 (0.534-2.398)                        0.747                                                                                    
Urinary bladder lesion                                           2.399 (0.728-7.901)                        0.15                          3.535 (0.747-16.728)                       0.111
Adjuvant chemotherapy (MEC vs. GC)               0.944 (0.498-1.789)                        0.859                                                                                  

HR, Harzard ratio; CI, confidence interval; BMI, body mass index; CIS, carcinoma in situ.
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Table III. Univariate and multivariate Cox proportional hazard regression analysis for prediction of cancer-specific survival.

                                                                                                                 Univariate                                                                      Multivariate

Category                                                                       HR (95% CI)                            p-Value                            HR (95% CI)                           p-Value

Age                                                                         1.049 (0.996-1.105)                        0.071                         1.097 (1.025-1.175)                        0.008*
Gender (Female vs. male)                                     0.106 (0.014-0.815)                        0.031                         0.012 (0.000-0.966)                        0.048*
BMI                                                                        0.862 (0.709-1.048)                        0.137                         0.937 (0.696-1.262)                        0.67
Performance state (ECOG 2 vs. 1)                       2.690 (0.833-8.686)                        0.098                        6.939 (0.791-60.915)                       0.08
Uremia                                                                    0.042 (0.000-91.475)                      0.418                                                                                    
Smoking                                                                 0.965 (0.322-2.892)                        0.95                                                                                      
Multiple Lesion                                                      3.853 (1.198-12.396)                      0.024                        2.675 (0.260-27.508)                       0.408
CIS                                                                          2.892 (0.795-10.528)                      0.107                        5.114 (0.595-43.983)                       0.137
Grade (Gr 3 vs. Gr 2)                                            1.298 (0.290-5.808)                        0.733                                                                                    
N positive                                                               5.921 (2.045-17.143)                      0.001                      40.628 (6.283-262.719)                     0.001*
Angiolymphatic invasion                                      1.853 (0.641-5.351)                        0.255                                                                                    
Surgical Margin                                                     1.066 (0.238-4.769)                        0.933                                                                                    
Cr >1.5                                                                   2.268 (0.772-6.660)                        0.136                         1.867 (0.476-7.316)                        0.37
Calyx                                                                      5.169 (1.711-15.614)                      0.004                        1.449 (0.158-13.285)                       0.743
Renal pelvis                                                            2.597 (0.581-11.621)                      0.212                                                                                    
U/3 ureter                                                               1.341 (0.413-4.356)                        0.626                                                                                    
M/3 ureter                                                               1.277 (0.398-4.099)                        0.681                                                                                    
L/3 ureter                                                                0.556 (0.124-2.493)                        0.443                                                                                    
Urinary bladder lesion                                           0.045 (0.000-1644.968)                  0.564                                                                                    
Adjuvant chemotherapy (MEC vs. GC)               1.224 (0.400-3.750)                        0.723                                                                                  

HR, Harzard ratio; CI, confidence interval; BMI, body mass index; CIS, carcinoma in situ.

Table IV. Univariate and multivariate Cox proportional hazard regression analysis for prediction of overall survival.

                                                                                                                 Univariate                                                                      Multivariate

Category                                                                       HR (95% CI)                            p-Value                            HR (95% CI)                           p-Value

Age                                                                         1.040 (0.997-1.084)                        0.068                         1.074 (1.023-1.128)                        0.004*
Gender (Female vs. male)                                     0.354 (0.117-1.067)                        0.065                         0.414 (0.096-1.784)                        0.237
BMI                                                                        0.821 (0.693-0.973)                        0.023                         0.793 (0.658-0.957)                        0.016*
Performance state (ECOG 2 vs. 1)                       2.344 (0.844-6.505)                        0.102                        4.684 (1.207-18.180)                       0.026*
Uremia                                                                    0.479 (0.064-3.596)                        0.474                                                                                    
Smoking                                                                 0.922 (0.367-2.318)                        0.864                                                                                    
Multiple Lesion                                                      2.361 (0.959-5.815)                        0.062                         1.057 (0.320-3.497)                        0.927
CIS                                                                          1.915 (0.556-6.596)                        0.303                                                                                    
Grade (Gr 3 vs. Gr 2)                                            0.677 (0.246-1.869)                        0.452                                                                                    
N positive                                                               3.791 (1.565-9.183)                        0.003                       10.214 (3.237-32.228)                      0.001*
Angiolymphatic invasion                                      1.425 (0.592-3.431)                        0.429                                                                                    
Surgical Margin                                                     1.095 (0.320-3.739)                        0.885                                                                                    
Cr >1.5                                                                   3.093 (1.217-7.860)                        0.018                         3.178 (1.029-9.819)                        0.045*
Calyx                                                                      3.667 (1.504-8.938)                        0.004                        3.623 (0.996-13.175)                       0.051
Renal pelvis                                                            1.782 (0.595-5.228)                        0.302                                                                                    
U/3 ureter                                                               1.116 (0.401-3.109)                        0.833                                                                                    
M/3 ureter                                                               0.842 (0.279-2.539)                        0.76                                                                                      
L/3 ureter                                                                0.575 (0.168-1.965)                        0.377                                                                                    
Urinary bladder lesion                                           0.044 (0.000-171.795)                    0.46                                                                                      
Adjuvant chemotherapy (MEC vs. GC)               1.207 (0.476-3.062)                        0.691                                                                                  

HR, Harzard ratio; CI, confidence interval; BMI, body mass index; CIS, carcinoma in situ.



et al. further discuss the effect of adjuvant chemotherapy in
patients with lymph node positive UTUCs as having a 48%
reduction in the risk of recurrence, and a 64% reduction in
the risk of cancer specific mortality (24). In our
investigation, lymph node positive appears to be a poor
prognosis, while having a higher risk of recurrence (HR
2.520, 95%CI=1.108-5.5734), cancer specific mortality (HR
40.628, 95%CI=6.283-262.719) and for all causes of death
(HR 10.214, 95%CI=3.237-32.228). MEC and GC appear to
display a comparable efficacy with regards to DFS, CSS and
OS in this subgroup of patients. 

A level of creatinine >1.5 prior to surgery reflects
relatively poor renal function and in our experience, may be
an additional risk of uremia for patients who are a candidate
for a radical nephrectomy. This condition would also indicate
whether or not patients could tolerate a complete course of
chemotherapy. This is a major difference from urothelial
carcinoma in the upper tract and urinary bladder, which could
preserve the bilateral kidney with relatively better renal
function. Shuichi et al. declare preoperative creatinine as an
independent risk factor in regards to CSS in patients with
UTUCs (25). Our results show that despite there being no
significance in CSS (p=0.126), the prognosis is significantly
poorer in OS (5-year survival 45.2%, p=0.013). This may
explain the deterioration of renal function after a radical
nephrectomy and how cisplatin based chemotherapy would
be a risk that can’t be ignored and may introduce to all cause
death. Respectively, MEC and GC were examined in this
subgroup and displayed no differences for all causes of death,
which may indicate the comparable efficacy and toxicity. 

As outlined in most publications, age and performance
state with ECOG may reflect the patient’s disabilities and the
disease severity. Colin et al. further describe that age, ECOG
status and a surgical delay of more than 3 months would
cause a risk in prognosis (26). When compared to our result,
the higher ECOG score also indicates a higher risk of
recurrence (HR=2.506, 95% CI=1.034-6.071, p=0.042) and
for all causes of death (HR=4.684, 95% CI=1.207-18.180,
p=0.026). It appears likely that age seems to be an
independent risk for cancer specific death (HR=1.097,
95%CI=1.025-1.175, p=0.008) and for all causes of death
(HR=1.074, 95%CI=1.023-1.128, p=0.004).

BMI is thought to be another risk factor for poor
prognosis, which may reflect the cachexia condition of the
patient. Liu et al. state that being preoperatively underweight
is an independent predictor of unfavorable recurrence-free
survival, along with cancer-specific survival in Chinese
patients with UTUC who were treated with a radical
nephroureterectomy (27). That outcome was the same in
comparison with our result, with regards to OS (HR 0.793,
95% CI 0.658-0.957, p=0.016). 

Although uremia is an established risk factor for urothelial
carcinoma, there was no significance in our cohort. This may

due to cisplatin based regimens which should be used in
concern of toxicity and side effects in this group of patients
and this may lead to a selection bias. Uremic patients with
UTUCs under hemodialysis would be excluded in and all of
the uremia patients in our population in this cohort had
received a renal transplant prior, which may be the reason
for the deviation.

In view of its retrospective nature, this study may be limited
by its small sample size and short follow up time. By using a
larger sample, future prospective studies may give us better
answers towards the efficacy of these two regimens in UTUCs.
However, due to the current lack of study focus on MEC and
GC in UTUCs, there may still be some value in our study. 

Conclusion

In patients with upper tract urothelial carcinoma, MEC has
a non-inferior efficacy to GC when considering cancer
recurrence, cancer specific survival and overall survival.
Positive lymph nodes, preoperative creatinine >1.5, old age,
a high ECOG state and low BMI are the independent risk
factors for a poor prognosis in advanced upper tract
urothelial carcinoma. Further multi-institutional, prospective
studies are required to confirm these findings.
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