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Summary

Purpose: To investigate the ex-vivo efficacy of immunother-
apeutics and chemotherapeutics in bladder cancer primary 
cell cultures, to assess the applicability of the method accord-
ing to the results and to evaluate suitability of the oncogram 
method for personalized treatment of bladder cancer.

Methods: After receiving ethics committee approval, tumor 
tissue was obtained from patients with transurethral resec-
tion performed due to bladder tumor from 2015 to 2017. 
Primary culture was produced from the obtained fresh tis-
sue. Each culture was divided into 6 groups. The control 
group had only medium applied, while the other groups had 
Bacillus Calmette Guerin (BCG), Interferon-α (IFN-α), Gem-
citabine, BCG+IFN-α and BCG+Gemcitabine, respectively. 
Viability tests in the 24th hour were performed on each cul-
ture. The results of all cases were compared with their own 
controls. Also, results of each case were compared between 
the cases with similar pathologic results.

Results: The study assessed 24 bladder cancer cases. Mean 
patient age was 66.2±11.7 years (34-83), with 19 male 
(79.5%) and 5 female patients (20.5%). When data were com-
pared between the groups, viability percentages were 31.2%, 
30.9%, 27.7%, 32.1% and 29.4% in the BCG, IFN-α, Gemcit-
abine, BCG+IFN-α and BCG+Gemcitabine groups compared 
with their own controls (73.1%), respectively (p<0.001). In 
addition, we found that viability results were not similar 
in all cases. 

Conclusions: Cell cultures produced from bladder can-
cer tissue might help to determine sensitivity to treatment. 
This ex-vivo method (oncogram) is a simple and applicable 
method that can be used for personalized treatment before 
intravesical or systemic therapy.

Key words: Bacillus Calmette Guerin (BCG), bladder cancer, 
cell culture, gemcitabine, interferon-α (IFN-α), oncogram 

Introduction

 Urothelial carcinoma of the bladder (UC) is a 
highly morbid and mortal carcinoma among uro-
genital malignancies [1]. At initial diagnosis, over 
70% of patients have non-muscle invasive bladder 
cancer (NMIBC) and are treated with transurethral 
resection of the bladder tumor (TUR-BT) with or 
without additional intravesical chemotherapy or 
immunotherapy [2]. About 30% of the patients 

have muscle-invasive bladder cancer (MIBC), and 
are treated with standard treatment of radical cys-
tectomy (RC) with or without neoadjuvant and ad-
juvant chemotherapy [1]. 
 For the management of NMIBC, different 
treatment modalities and follow-up procedures 
are recommended after TUR-BT according to Eu-
ropean Organization for Research and Treatment 
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of Cancer (EORTC) risk groups in the European 
Urology (EAU) Guidelines [2]. According to this, 
NMIBC patients are divided into 4 risk groups 
as low-risk, intermediate risk, high-risk and the 
highest risk groups. An immediate single instil-
lation (ISI) of chemotherapy is recommended for 
low-risk and some intermediate-risk patients [2]. 
For intermediate-risk and high-risk tumors, intra-
vesical Bacillus Calmette Guérin (BCG) after TUR-
BT is recommended to reduce the risk of tumor 
recurrence [2]. In addition, using a combination of 
epirubicin and interferon (IFN) were investigated 
for intermediate-risk and high-risk tumors in the 
past [3]. Likewise, in a recent study, combination of 
BCG and IFN were also investigated [4]. The stand-
ard treatment for patients with MIBC is RC. How-
ever, RC only provides five-year survival in about 
50% of patients [5-7]. To improve these results, 
platin-based (Cisplatin and Gemcitabine combina-
tion) neoadjuvant chemotherapy (NAC) or adju-
vant chemotherapy (AC) have been recommended
[1,8]. 
 Previous basic research has shown that pri-
mary cell culture can be created using specimens 
obtained from patients with UC of the bladder [9]. 
Also, these studies showed that primary cell cul-
ture growth can be achieved and cultures can be 
tested for chemosensitivity for drug administration 
[9]. However, these results have not yet been evalu-
ated as a part of personalized treatment. Therefore, 
an oncogram should be created with culture using 
viability results after administering immunothera-
peutics and chemotherapeutics to the culture for 
personalized treatment, similar to an antibiogram 
for microorganisms.
 The aim in this study was to measure the ex-vi-
vo efficacy of immunotherapeutics and chemother-
apeutics in bladder cancer primary cell cultures, to 
assess the applicability of the method according 
to the results and to evaluate the suitability of the 
oncogram method for personalized treatment of 
bladder cancer. 

Methods 

Study approval 

 The study was approved by Independent Ethics 
Committee/Institutional Review Boards and performed 
in accordance with the International Conference for 
Good Clinical Practice, the national regulations and ethi-
cal principles of the Declaration of Helsinki. All patients 
provided written informed consent.

Methods

 After receiving ethics committee approval and ob-
taining informed consent from each patient, 5 mm fresh 
tumor tissue was obtained from patients with transure-

thral resection of bladder tumor (TUR-BT) performed due 
to bladder cancer from 2015 to 2017. 
 During all laboratory steps, the standard procedure 
of our department for primary bladder cancer cell cul-
ture mentioned below were performed for each case at 
different times. 

Collection of bladder cancer tissues

 The obtained tumor tissue was transferred with me-
dium (Roswell Park Memorial Institute medium (RPMI) 
and 1% penicillin / streptomycin (P/S)) in cold condition. 
Subsequently, the tissue was taken into a Petri dish and 
was separated to small pieces with a lancet and incom-
plete RPMI was added. Diagnosis of the bladder cancer 
was microscopically verified by the pathologist. After 
removal of the pieces of the tissue with transfer medium 
(RPMI with 1% P/S) they were centrifuged at 3000 rpm 
for 2 min in 15 ml falcon tubes. The formed supernatant 
in the falcon tube was poured off and complete RPMI 
containing 5% dimethyl sulfoxide (DMSO) and 20% fetal 
bovine serum (FBS) were added into the falcon tube. The 
bladder cancer cells were thoroughly suspended with 
complete medium. Then the tube was slowly frozen to 
-80°C for subsequent experiments. 

Primary cell culture of the bladder cancer

 After the collection of all tumor tissues, all tissues 
were defrosted and planted into 24-well plates with 105 
cells per well. One ml complete RPMI medium contain-
ing 20% FBS was added into each well. The wells were 
incubated in 5% CO2 at 37°C in an incubator. After the 
incubation of the wells for 24 h, the cells were approxi-
mately in 80% confluence. 

Drug and peripheral blood mononuclear cell application to 
the primary cell cultures

 Peripheral blood sample obtained from a 0 Rh (-) 
patient were centrifuged with 1600 rpm over 2 cc ficoll 
paque solution. Peripheral blood mononuclear cells were 
separated from the intermediate layer of the centrifuged 
blood and obtained by flow-cytometry. The 80% conflu-
ent tumor cells in the well plates for each culture were 
divided into 6 different groups. Drugs were administered 
to all groups. The control group (Group 1) had only me-
dium (RPMI with 20% FBS) applied, while the other 
groups had Bacillus Calmette Guerin (BCG, Onco-tice®) 
(Group 2), Interferon-α (IFN-α, Intron-A®) (Group 3), 
Gemcitabine (Gemko®) (Group 4), combination of BCG 
and IFN-α (Group 5) and combination of BCG and Gem-
citabine (Group 6) applied, respectively. Each process 
was applied three times for each case. The obtained pe-
ripheral blood mononuclear cells were included in wells 
(1000 cells in each well) with BCG and IFN-α.

Viability tests with trypan blue and water-soluble tetrazo-
lium salt (WST-1)

 The treated cells in the cultures were harvested 
from the 24-well plates at the end of 24 h and the har-
vested cells were centrifuged at 1200 g for 7 min. The 
majority of the supernatant was discarded and the re-
maining portion was thoroughly suspended by pipette. 
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Then, the suspended supernatant was filtered to an Ep-
pendorf tube. Then, 10μl of the supernatant and 10μl 
trypan blue were added to a new Eppendorf tube. The 
cells were counted in the EVETM cell counting device. 
Viability results were checked three times for each drug 
group in each case. In addition, to check the viability 
results, WST-1 assay was also used for each culture, like 
the trypan blue test. Good response rate to the drugs 
was defined as <30% viability rate. Fibroblasts growth 
and crisis of plastic exposure were ignored because the 
value of these effects for all applications of each case 
was compared by its own control. 

Tumor characteristics, pathologic results and follow-up of 
the patients

 Patients were not treated with these drugs. How-
ever, patients with NMIBC were treated with routine 
intravesical therapy and followed-up according to EO-
RTC risk table. Patients with MIBC were treated with RC 
with or without NAC and/or AC or only chemotherapy. 
Diagnosis of UC was made by a uropathologist using 
immunohistochemical staining. Follow-up data of each 
case were registered. Pathologic and clinical data, in-
travesical therapy results (for NMIBC), chemotherapy 
results (for MIBC) and follow-up data of the patients 
were compared to ex-vivo viability results of the drug 
application to the cell cultures for each case.

Statistics

 Data were analyzed using the statistical package 
for social sciences, version 20.0 (SPSS, Chicago, Ill) soft-
ware program. Wilcoxon test was used for comparison 
of drug groups according to their own controls. Also, 
the Mann-Whitney U test, Kruskal-Wallis test and x2 test 
were used for analysis of patient data. Data are given
as mean ± SD in the Tables. Statistical significance was 
set at p<0.05.

Results

 Twenty-four bladder cancer cases were as-
sessed in this study. The mean patient age was 66.2 
± 11.7 years (34-83), with 19 male (79.5%) and 5 fe-
male patients (20.5%). Pathological characteristics 
of the patients are shown in Table 1. Pathological 
T stages were Ta for 10 patients, T1 for 10 and T2 
for 4 cases. One patient (patient no. 1 in Table 2) 
who was diagnosed as pathologic T1 stage after 
TUR-BT was clinically T3-4 stage bladder cancer 
on radiologic imaging. Twelve cases had low-grade 
and 12 cases had high-grade tumor. Twenty-three 
were urothelial carcinoma and one was mucinous 
carcinoma. Squamous differentiation was present 
in 5 cases. Also, concomitant carcinoma in situ 
(CIS) was present in 4 cases.
 Pathological, clinical (NMIBC/MIBC data) and 
EORTC risk groups, received additional treatment 
type (ISI and adjuvant treatment, response status 
to the treatment in follow-up data) and labora-

tory results (primary cell culture viability rates 
after BCG, IFN-α and Gemcitabine administration) 
for each patient are given in Table 2, separately. 
Among patients, 19 had NMIBC and 5 had MIBC 
after pathological and clinical evaluation. In 19 
NMIBC patients, 8 were low-risk, 2 were interme-
diate-risk and 9 were high-risk NMIBC according 
to the EORTC risk Table. ISI with epirubicin was 
administered in 8 patients (6 low-risk, 1 interme-
diate-risk and 1 high-risk patient) after TUR-BT. 
In addition, 4 high-risk patients received BCG and 
3 patients (1 high-risk and 2 intermediate-risk) 
received epirubicin treatments, whereas 12 of 19 
NMIBC cases did not receive any adjuvant intra-
vesical treatment. Recurrence was not shown in 
13 of 19 patients; however, 6 of 19 patients had 
no follow-up data. Platin-based NAC (cisplatin or 
carboplatin plus gemcitabine combinations) was 
given to 5 MIBC patients (clinical or pathological 
T2-4 patients). Partial response was shown after 
chemotherapy in 3 of 5 patients in follow-up, 1 
patient had no follow-up data and one patient had 
no response after NAC.

n (%)

Pathological stage 

Ta 10 (41.7)

T1 10 (41.7)

T2 4 (16.6)

Tumor grade 

Low-grade 12 (50)

High-grade 12 (50)

Clinical and pathological stage

NMIBC 19 (79.2)

MIBC 5 (20.8)

EORTC risk table for NMIBC

Low-risk 8 (42.1)

Intermediate-risk 2 (10.5)

High-risk 9 (47.4)

Tumor type

Mucinous tumor 1 (4.2) 

Urothelial tumor 23 (95.8)

Presence of variant histology (squamous 
differentiation)

5 (20.8)

Histological pattern

Solid 5 (20.8)

Inverted 3 (12.5)

Nested 1 (4.2)

Concomittant CIS presence 4 (16.6)

EORTC= European Organization for Research and Treatment of 
Cancer, NMIBC= Non-muscle invasive bladder cancer, MIBC= Muscle
invasive bladder cancer, CIS= Carcinoma in situ

Table 1. Pathological characteristics of the cases (n=24)
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 Viability rates of primary culture of each case 
after the application of immunotherapeutics and 
chemotherapeutics showed various response rates 
within Ta, within T1 and within T2 tumors as seen 
in Table 2. For example, in Ta low grade NMIBC 
(low-risk) cases, some patients (patient no. 11 and 
12 in Table 2) showed different response rates to 
BCG, Gemcitabine and IFN-α administration in cul-
ture compared to others (patient no. 8 and 16 had 
lower viability rates and patients no. 15 and 20 had 
higher viability rates in Table 2). In 2 intermediate-
risk cases, patient no. 13 had different response 
rates to BCG, Gemcitabine and IFN-α administra-
tion in culture compared to patient no. 14. Also, in 
T1 high grade (high-risk) NMIBC cases, 2 patients 
(patient no. 2 and 23) had different response rates 
to BCG (especially), Gemcitabine and IFN-α com-
pared to other patients (patients no. 10 and 24 had 
higher viability rates and patient no. 4 had lower 
viability rates). Also, although one patient (patient 
no. 2) received additional BCG treatment after TUR-

BT, Gemcitabine and IFN-α response rates were 
higher than the BCG response rate in culture re-
sults. In MIBC cases, patient no. 19 had higher 
viability rates compared to others (patients no. 7 
and 9) for BCG, Gemcitabine and IFN-α adminis-
tration. Also, viability rates for patient no. 1 were 
different from the other 2 patients (patients no. 7 
and 9). Viability distributions of BCG, Gemcitabine 
and IFN-α administration and Control groups with 
boxplots for NMIBC/MIBC patients and low-risk, 
intermediate-risk and high-risk of NMIBC patients 
are given in Figure 1. 
 Viability rates and comparative results of 
groups after the drug application are presented in 
Table 3. When data were compared between the 
groups, viability percentages were observed to be 
low in the BCG (Group 2), IFN-α (Group 3), Gem-
citabine (Group 4), combination of BCG and IFN-α 
(Group 5) and combination of BCG and Gemcit-
abine (Group 6) groups compared with their own 
controls (Group 1). 

Patient, n p stage Histology Grade CIS NMIBC/ 
MIBC

Risk ISI Treatment Response / 
Recurrence

Primary Culture viability rates 
after drug administration (%)

Control BCG G IFN-α

1 T1 UC High + MIBC - - Car+G Partial Resp 90.5 41.5 13 20.5

2 T1 UC-Squ High - NMIBC High - BCG Comp Resp 85.5 31 21 22

3 T1 UC Low - NMIBC High - BCG Comp Resp 73 23 12 29

4 T1 UC High + NMIBC High - BCG Comp Resp 89.5 17 30 11

5 T1 UC-Squ High - NMIBC High + - No data 73.5 12 6 6

6 T1 UC High - NMIBC High - BCG Comp Resp 85.5 22 19 35

7 T2 UC-Squ High - MIBC - - Cis+G Partial Resp 82 3 12 16

8 Ta UC Low - NMIBC Low - - Comp Resp 77 5 13 5

9 T2 UC-Squ High - MIBC - - Cis+G No Resp 75 12 3 9

10 T1 UC High + NMIBC High - Ep Comp Resp 85.5 58 45 12

11 Ta UC Low - NMIBC Low - - Comp Resp 70 33 22 42

12 Ta UC Low - NMIBC Low + - Comp Resp 67.5 38 39 63

13 Ta UC Low - NMIBC Inter - Ep Comp Resp 59 22 27 32

14 Ta UC Low - NMIBC Inter + Ep Comp Resp 64.5 51 75 43

15 Ta UC Low - NMIBC Low + - No data 57.5 48 18 54

16 Ta UC Low - NMIBC Low + - Comp Resp 50.5 4 14 12

17 T2 MU High - MIBC - - Carb+G+pak Partial Resp 82 22 7 25

18 T1 UC High - NMIBC High - - No data 75.5 20 40 42

19 T2 UC-Squ High - MIBC - - - No data 77 58 47 40

20 Ta UC Low - NMIBC Low + - Comp Resp 80.5 57 55 78

21 Ta UC Low - NMIBC Low + - No data 66.5 22 28 32

22 Ta UC Low - NMIBC Low + - Comp Resp 54 23 25 15

23 T1 UC High - NMIBC High - - Recurrent 41.5 29 13 17

24 T1 UC Low + NMIBC High - - Exitus 90.5 97 82 80

PN= Patient number, p stage= Pathologic stage, UC= Urothelial carcinoma, Squ= squamous differantiation, MU= Mucinous carcinoma, ISI= 
Immediate single instilation of chemotherapy, Car= Carboplatin, G= Gemcitabine, Cis= Cisplatin, Pac= paclitaxel, BCG= Bacillus Calmette 
Guerin, Ep= Epirubicin, Resp= Response, Comp= Complete, IFN-α= Interferon-α

Table 2. Pathological results, clinical stage, received additional treatment type, recurrence status, primary cell culture 
viability rates after BCG, IFN-α and Gemcitabine applying of each patient
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Discussion

 The treatment of NMIBC remains a challenge 
because of its tendency for recurrence and progres-
sion [10,11]. According to the EAU Guidelines, addi-
tional intravesical chemotherapy or immunothera-
py are recommended to prevent tumor recurrence 
and progression in NMIBC [2]. To decrease the 
risk of recurrence, an ISI of chemotherapy with 
mitomycin C (MMC) or epirubicin is administered 
after TUR-BT. The ISI prevents recurrence through 
eradication of floating tumor cells and residual or 
overlooked synchronous small tumors [12,13]. For 
the management of NMIBC, different treatment 
modalities and follow-up procedures are recom-
mended after TUR-BT according to EORTC risk Ta-
ble in the EAU Guidelines. ISI are recommended for 
low-risk and intermediate-risk patients [2]. Howev-
er, an ISI is not recommended in intermediate-risk 
patients with a prior recurrence rate of >1/year nor 
in patients with an EORTC recurrence score ≥5 [10]. 
Also, in patients with intermediate-risk and high-
risk tumors, intravesical BCG after primary TUR-BT 

or second resection of TUR-BT is recommended to 
reduce the risk of tumor recurrence [2]. The use of 
drug combinations like epirubicin + IFN-α or BCG 
+ IFN-α were investigated in the past years [3,4]. 
 However, the risk of toxicity, local irritation, 
increasing recurrence and progression due to drug 
resistance can be observed in some patients with 
intravesical administration of these treatments 
[10,14]. Therefore, to prevent toxicity and recur-
rence, different treatment modalities are recom-
mended after TUR-BT according to EORTC risk 
Table [2]. A recent study evaluated intravesical 
gemcitabine versus BCG treatment for efficacy and 
toxicity [15]. In the study, the authors stated that 
gemcitabine was associated with similar (with a 
trend toward superior) disease-free survival (DFS) 
compared to BCG. They also stated that intravesical 
BCG is the standard first-line adjuvant therapy for 
NMIBC. However, they reported that gemcitabine 
could be considered as an alternative for patients 
who are not suitable for intravesical BCG treatment 
and for those who have BCG failure, relapsed or 
refractory disease [15]. 
 In a Cochrane analysis, the instillation of BCG 
plus IFN-α and BCG alone were assessed in NMIBC 
and there were no differences in disease recurrence 
or progression rates between the groups [16]. On 
the other hand, research about recombinant adeno-
virus IFN-α with Syn3 (rAd-IFNα/Syn3) using a 
replication-deficient recombinant adenovirus gene 
transfer vector is ongoing for patients with high-
grade BCG-refractory or relapsed NMIBC [17]. 
 The standard treatment for patients with MIBC 
is RC. However, RC only provides 5-year survival 
in about 50% of patients [5-7]. To improve these 
results, platin-based (cisplatin and gemcitabine 
combination) neoadjuvant chemotherapy (NAC) 

N Viability rates (%) p*

Control 24 73.1±13.3 (42-91) -

BCG 24 31.2±21.9 (3-97) <0.001

IFN-α 24 30.9±21.3 (5-80) <0.001

Gemcitabine 24 27.7±20.8 (3-82) <0.001

BCG + IFN-α 24 32.1±22.2 (0-86) <0.001

BCG + Gemcitabine 24 29.4±21.4 (0-80) <0.001
*Analysis of viability rates in other groups compared to the control 
group using the Wilcoxon test, BCG= Bacillus Calmette Guerin, 
IFN-α= Interferon-α

Table 3. Viability rates and comparative results of groups 
after the drug administration

Figure 1. Viability distributions of BCG, Gemcitabine and IFN-α administration and Control groups with boxplots:
A: for NMIBC / MIBC patients and B: for low-risk, intermediate-risk and high-risk of NMIBC patients. *p<0.001, **p<0.05 
and ***p>0.05 
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has been recommended [1]. In addition, patients 
who have high-risk pathologic stage at cystectomy 
(pT3/T4 and/or pN+) and have not previously re-
ceived platin-based NAC should be considered for 
platin-based adjuvant chemotherapy (AC) [8].
 Nevertheless, the answer to the question of 
which drug for which patient is still not clear dur-
ing decision-making by clinicians. At this step, 
maybe personalized treatment can be included in 
the management of bladder cancer. Therefore, the 
hypothesis in this study was to answer the question 
of which drug for which patient by ex-vivo testing.
 In bladder cancer cell culture applications, 
most studies use animal models, bladder cancer 
cell lines or short-term culture of tissue specimens. 
However, findings from animal models included 
limited evidence from the human UC [18]. Also, 
most human bladder cancer cell lines have pro-
vided more important data for ex-vivo cancer re-
search to screen new cancer drugs [19] that are 
aneuploid and display genetic and molecular al-
terations [20-23]. Several research groups investi-
gated primary cultures of bladder cancer derived 
from tumor tissue pieces [24-26] or urinary exfo-
liated bladder cancer cells (from voided urine of 
patients or washouts during TUR-BT) [27,28] that 
provide more information about personal tumor 
characteristics. To date, some researchers reported 
that primary cultures of advanced cancers are more 
easily produced compared to primary culture of 
low-grade NMIBC. However, a few groups of re-
searchers were able to perform primary culture 
of low-grade tumors with high grade tumors of 
NMIBC in times ranging from a few hours to sev-
eral days [25]. In addition, three-dimensional cell 
culture systems of bladder cancer have been re-
ported [24] that might be superior to monolayer 
primary cultures for drug evaluations. However, 
application of these cell culture systems is difficult, 
highly expensive and time-consuming. Therefore, 
we investigated drug response rates using the on-
cogram method with a primary cell culture model 
because we demonstrated it is a simple, easy, rapid 
and applicable method in bladder cancer. 
 In summary, we observed that some low-risk 
NMIBC (Ta low grade tumors) were resistant to 
chemotherapy (patients no. 12 and 20 in Table 
2), although some of them were resistant to im-
munotherapy (patients no. 12, 15 and 20). Some 
high-risk NMIBC (T1 tumors) (patients no. 2, 10 
and 24) were more resistant to BCG than others 
(patients no. 4 and 5). However, in some high-risk 
NMIBC (patients no. 3 and 5) tumors were more 
chemosensitive compared to others. In MIBC (T2 
tumors), some were more chemo and immunosen-
sitive (patients no. 7 and 9) than others (patient 

no. 19). In addition, although viability results of 
the primary cell cultures after drug administration 
were significantly lower for drug groups (Group 
2-6) compared to their own controls (Group 1), 
mean viability results of each drug group were 
found to be similar for BCG, Gemcitabine, IFN-α 
and their combinations. 
 According to the results of this study, because 
bladder tumors can display various behaviors in 
similar risk groups, pathologic stage and grade 
of tumors, response to the same drug administra-
tion can also be different for these various tumors. 
Therefore, primary bladder cancer cell culture can 
be rapidly and easily produced and with the appli-
cation of ex-vivo oncogram of the chemotherapeu-
tics and immunotherapeutics before intravesical 
treatment for NMIBC or neoadjuvant treatment for 
MIBC, personalized treatment can be applied ac-
cording to the oncogram results. In addition, use 
of combinations of different chemotherapeutics 
and immunotherapeutics, such as epirubicin-BCG 
combination or BCG-IFN-α combination or BCG-
Gemcitabine combination, can be applied accord-
ing to the oncogram results. 
 The major limitation of this study is that some 
important drugs were not evaluated. For example, 
epirubicin and mitomycin-C that are used routinely 
for ISI after TUR-BT in all low-risk and some inter-
mediate-risk NMIBC patients were not assessed in 
the study. In addition, cisplatin, which is a very im-
portant drug for NAC, AC and chemotherapy with 
or without RC in MIBC, was not also evaluated in 
the study. Another limitation is that some patients’ 
follow-up data were missed. Also, ISI and addition-
al intravesical treatments could not be applied to 
some patients with NMIBC. However, the study is 
a pilot study to create a model oncogram and to 
evaluate applicability of the model for personalized 
treatment of NMIBC and MIBC in the routine man-
agement of bladder cancer. Therefore, we plan to 
add these drugs, epirubicin, mitomycin-C, cisplatin 
and checkpoint inhibitors, to the oncogram in our 
ongoing study.
 In conclusion, primary cancer cell cultures pro-
duced from bladder cancer tissue has been shown 
to be effective for drug sensitivity screening to help 
treatment decision, and bladder cancer cells are 
shown to have primary culture rapidly and easily. 
This ex-vivo method (oncogram) is a simple and ap-
plicable method that can be used for personalized 
treatment before intravesical therapy for NMIBC 
or systemic therapy for MIBC.
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