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ABSTRACT Objective: Approaches for curative treatment of muscle-invasive bladder cancer include radical cystectomy after neoadjuvant
chemotherapy and chemoradiotherapy. We compared the results of these treatment modalities in our clinic. Material and Methods: A total
of 43 patients with muscle-invasive bladder cancer, who underwent front-line cystectomy or received neoadjuvant chemoradiotherapy between
2010 and 2018, were compared retrospectively. Results: Twenty patients received definitive chemoradiotherapy, and 23 patients underwent
surgery (cystectomy) after neoadjuvant treatment. The median age was 68 years, and 86% of the patients were male. The median age was higher
in the chemoradiotherapy group, and the number of patients with an ECOG performance score above 2 was significantly higher in this group.
In patients who underwent surgery after neoadjuvant treatment, median disease-free survival was 17.1 months (CI: 6.1-27.9) and overall sur-
vival (OS) was 22.2 months (CI: 10.3-34.1), whereas disease-free survival was 12.5 months (CI: 9.7-15.3) (p=0.93). The OS was 12.7 months
(CI:1.0-33.9) (p=0.74) in the group receiving definitive chemoradiotherapy. Survival was significantly longer (p=0.03) in patients who were
treated with radical cystectomy, and pathological downstaging (T1 tumor and below) was achieved. In addition, the male gender, smoking
above 40 pack-years, and alcohol remarkably reduced the OS. Conclusion: The OS and disease-free survival were similar between patients
in the chemoradiotherapy and surgery groups. In contrast, patients with ECOG performance score below 2 and pathological downstaging
after neoadjuvant chemotherapy had prolonged survival.
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Bladder cancer is the sixth most common cancer, The gold standard treatment for advanced-stage
with an occurrence of 4.6%. It generally occurs in eld- bladder cancer includes radical cystectomy and pelvic
erly people, with an average age of diagnosis to be 73 lymph node dissection. However, the recurrence rate

years. Fifty percent of the patients are diagnosed at the is significantly high after this treatment (56%).*
in-situ stage, whereas 34% at local and 5% at the Moreover, performing radiotherapy after cystectomy

metastatic stage. The average 5-year survival is 77%.' in the treatment does not improve the outcomes.*® A
Urothelial carcinoma is the most common subtype. study reported that the survival rate of bladder cancer
Well-known risk factors include smoking, urinary tract increased by 5% after radical cystectomy following
diseases, family history, and occupational exposure.? neoadjuvant chemotherapy.’
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Because the patient population is mostly geri-
atric, it is not always possible to use the gold stan-
dard treatment due to patient’s reluctance. Therefore,
organ preservation approaches have gained impor-
tance. The bladder-preserving approach consists of
transurethral resection and a combination of
chemotherapy and radiotherapy. Survival data are
similar to those of standard radical surgery.®

Literature does not report any randomized con-
trolled study that compares radical cystectomy fol-
lowing neoadjuvant chemotherapy with a
bladder-preserving approach in patients with muscle-
invasive bladder cancer. We retrospectively evalu-
ated the data of patients with muscle-invasive bladder
cancer who were treated in our clinic using the two
treatment modalities: surgery following neoadjuvant

chemotherapy and curative chemoradiotherapy.

I MATERIAL AND METHODS
PARTICIPANTS

Data of 43 patients with muscle-invasive, non-
metastatic bladder cancer, who were followed up and
treated in our clinic between 2010 and 2018, were an-
alyzed retrospectively. The patients were divided into
two groups: those who underwent radical cystectomy
following neoadjuvant chemotherapy and those who
underwent curative chemoradiotherapy. Clinically
pathological features, treatments and treatment out-
comes, disease-free survival, and overall survival
(OS) of patients were recorded. Chemoradiotherapy
was performed using 55 Gy in 20 fractions over a 4-
week period, with concomitant platin monotherapy,
either cisplatin 40 mg/m? or carboplatin AUCx2 (for
cisplatin-ineligible patients) for curative care. No pa-
tient received adjuvant chemotherapy after surgery.

ETHICS

The study was approved by the local ethics board
(TUTF-BAEK 2019/305) and was conducted as per
the good clinical practice and applicable laws, and
the declaration of Helsinki.

STATISTICAL ANALYSIS

Quantitative data were calculated as the median (in-
terquartile range) and compared with Student’s ¢-
test and Mann-Whitney test. Categorical data were
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compared with Fisher’s exact test. Disease-free
survival was calculated as the time (months)
between chemoradiotherapy/cystectomy date
and progression date. Kaplan-Meier and long-rank
tests were used in survival analysis. A p-value
less than 0.05 was accepted as statistically signifi-

cant.

I RESULTS
PATIENTS’ CHARACTERISTICS

Data of 43 patients with muscle-invasive non-
metastatic bladder cancer, who were followed up
and treated in our clinic, were analyzed (Table 1).
Twenty patients in the group received definitive
chemoradiotherapy, and 23 patients underwent sur-
gery after neoadjuvant treatment. The median age
was 68 years, and 86% of the patients were
male. The median age was 70 years in the chemora-
diotherapy group and 63 years in the neoadjuvant
group. The number of patients with an ECOG
performance score above 2 was significantly
higher in this group (p=0.02). A remarkable obser-
vation in the patients was heavy smoking (more
than 20 pack-years), with a smoking rate of 80%.
The median cigarette packet-year was 40 in the
chemoradiotherapy group and 30 in the neoadju-
vant group (p=0.04). Cisplatin-based chemotherapy
was dominant in both neoadjuvant chemotherapy
and concurrent treatment regimen (72%). The clin-
ical stage was similar between the two groups
(p=0.78).

SURVIVAL ANALYSIS

The median of disease-free survival was 17.1 months
(confidence interval [CI:] 6.1-27.9) in the surgery
group following neoadjuvant therapy, whereas it was
12.5 months (CI: 9.7-15.3) in the definitive chemora-
diotherapy group (p=0.93) (Figure 1). No significant
relationship was found between disease-free survival
and advanced age, smoking, gender, and the
chemotherapy regime. The disease-free survival of
patients with a score of ECOG performance below 2
was significantly longer (p<0.001). Although statis-
tically insignificant, the male gender and smoking
above 40 pack-years reduced the disease-free survival
(Table 2).
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TABLE 1: Demographic and clinical characteristics of the study subjects.
All (n=43) Definitive CRT (n=20) Neoadjuvant (n=23) p
Age, years
Median 68 70 63 0.08
Intergquartile range 61-72 65-76 58-71
ECOG-PS, n (%)
0-1 21(48.8) 6 (30.0) 15 (65.2) 0.02
22 22 (51.2) 14 (70.0) 8(34.8)
Gender, n (%)
Male 37 (86.0) 19 (95.0) 18 (78.3) 0.19
Female 6(14.0) 1(5.0) 5(21.7)
Smoking, n (%) 34(79.1) 16 (80.0) 18 (78.3) 0.88
Cigarette (packet-year)
Median 40 40 30 0.04
Interquartile range 28.5-51.5 37.5-52.5 27.5425
Alcohol consumption, n (%) 8(18.6) 5(25.0) 3(13.0)
Chemotherapy regimen, n (%)
Carboplatin-based 12 (27.9) 5 (25.0) 7(304) 0.69
Cisplatin-based 31 (72.1) 15 (75.0) 16 (69.6)
Clinical stage, n (%)
I 13(30.2) 6 (30.0) 7(30.4) 0.78
Il 30 (69.8) 14 (70.0) 16 (69.6)
CRT: Chemoradiotherapy.
1.0 1.0
0.5 0.8
S 06 T 06
T SO :
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FIGURE 1: DFS and OS curves of the study subjects.
DFS: Disease-free survival; OS: Overall survival.

The OS was 22.2 months (CI:10.3-34.1) in the
neoadjuvant chemotherapy + cystectomy group,
whereas it was 12.7 months (CI: 1.0-33.9) in the de-
finitive chemoradiotherapy group (p=0.74). The
survival was significantly longer (p=0.03) in pa-
tients who underwent radical cystectomy, and
pathological downstaging (T1 tumor and below)

was achieved (Figure 2). No significant relation-
ship was found between OS and advanced age,
smoking, alcohol consumption, gender, and
chemotherapy regimen. Although statistically in-
significant, the male gender, smoking above 40
pack-years, and alcohol consumption remarkably

reduced the OS (Table 3).
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TABLE 2: DFS of the study subjects.
Median  95%Cl (Lower-Upper) p
Age, years
<65 10.7 3.9-17.6 0.95
265 17.1 7.7-26.2
ECOG-PS
0-1 375 24.5-50.6 <0.001
=2 7.9 5.2-10.5
Gender
Male 12.5 9.9-15.1 0.86
Female 22.1 1.0-56.1
Smoking, yes 12.6 4.6-20.6 0.92
Cigarette (packet-year)
<40 276 1.0-57.3 0.17
240 10.7 7.1-144
Alcohol consumption, yes 12.5 5.7-19.2 0.33
Chemotherapy regimen
Carboplatin-based 22.0 1.0-48.4 0.56
Cisplatin-based 12.5 9.9-15.1

DSF: Disease free survival Cl: Confidence interval.
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Cum Survival
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20 30 40
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FIGURE 2: Overall survival curve of the patients who underwent neoadjuvant tre-
atment.

I DISCUSSION

Although radical cystectomy is accepted as the gold
standard treatment for muscle-invasive bladder can-
cer, bladder-preserving approaches have become
popular over time with an aim to increase the quality
of life. In the present study, we compared patients
who underwent curative chemoradiotherapy with
those who underwent radical cystectomy following
neoadjuvant chemotherapy. We observed no signifi-
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cant difference between these groups in terms of dis-
ease-free survival and OS.

Literature does not report any randomized con-
trolled study that compares radical cystectomy with
curative chemoradiotherapy in muscle-invasive blad-
der cancer. We did not find any differences in sur-
vival between the two groups. Outcomes of
chemoradiotherapy were as effective as radical cys-
tectomy in older patients with poor performance
scores and comorbidities. These results were similar
to other retrospective analyses. Moreover, no differ-
ence in OS between patients undergoing radical cys-
tectomy and chemoradiotherapy has been reported in
two previous large population-based analyses.>!?
Five-year OS rate was 41.4% in the radical cystec-
tomy group, whereas it was 34.6% in the chemora-
diotherapy group (p=0.39).” Munro et al. reported
10-years OS rates as 21.6% and 24.1%, respectively
(p=0.77) for the two treatment approaches.'’ In the
analysis performed by Booth et al., no cancer-spe-
cific survival difference was found in older patients

TABLE 3: OS of the study subjects.
Median  95%Cl (Lower-Upper) p
Age, years
<65 17.1 9.7-24.5 0.70
265 28.1 9.0-47.3
ECOG-PS
0-1 39.6 29.1-50.2 0.002
2 12.8 10.8-14.6
Gender
Male 17.9 6.1-29.7 0.54
Female 24.8 13.4-36.2
Smoking,
Yes 222 12.8-31.5 0.98
No 229 12.8-33.1
Cigarette (packet-year)
<40 35.6 9.3-61.9 0.35
240 17.1 8.9-25.3
Alcohol consumption
Yes 222 9.2-35.1 0.70
No 35.1 17.1-53.1
Chemotherapy regimen
Carboplatin-based 36.5 22.9-50.1 048
Cisplatin-based 17.9 5.9-288

OS: Overall survival; Cl: Confidence interval.
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with comorbidities.!! In a systemic review, including
13,396 patients, 5-year survival data were analyzed,
and no difference was found between the two treat-
ment modalities.'? In contrast, Ritch et al. showed that
as an initial treatment for muscle-invasive bladder
cancer, the risk of mortality was lower with chemora-
diotherapy compared to surgery.'* We found numer-
ically different OS between the two groups; however,
it was statistically insignificant.

The OS in the radical cystectomy group was
22.2 months, similar to that reported in the literature.
The median survival was 23.8 months in a retrospec-
tive analysis performed by Boutani et al.'* The me-
of
chemoradiotherapy was 23.6 months in the same

dian survival patients  undergoing
study, whereas it was 12.7 months (shorter) in our
study. In a prospective study performed by Grosman
et al., the 20-year survival of patients who underwent
radical cystectomy following the neoadjuvant
chemotherapy was 77 months."” Longer follow-up
duration, a better performance score of patients in the
study group, and different chemotherapy regimens

can explain the results in a better manner.

The complete pathological response was detected
in the radical cystectomy material of five patients
(21.7%) in the neoadjuvant chemotherapy group. All
patients were treated with a platin-based double regime.
In a randomized study, a 38% complete pathological
response rate was detected with the triplet chemother-
apy regime.'® In another meta-analysis, the complete
pathological response rate following neoadjuvant
chemotherapy with a double regimen was 25.6%,
whereas the rate was 24.2% with a triple regimen in the
same study (p=0.2).'° Achieving a complete response
with platin-based neoadjuvant chemotherapy is a sig-
nificant predictive marker for disease-specific sur-
vival.!” In our study, survival data of patients in whom
downstaging was achieved was remarkably better.

Patient’s age and performance status may deter-
mine their clinical management. Elderly patients who
had multiple comorbidities may be feasible for
chemoradiotherapy. Hong-Yiou et al. demonstrated that
younger and healthier patients underwent surgery rather
than chemoradiotherapy.'® An adjusted analysis using
the clinical-stage revealed no significant OS between
the chemoradiotherapy and surgery groups. In our
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study, although a small patient group was analyzed, no
statistically significant difference was observed be-
tween the treatment groups with respect to mortality.

Limitations of our study include fewer patients
due to being a single-center, nonhomogenous patient
group; inability to state the toxicity findings due to
lack of data; and inadequate pathological findings.
Because the number of patients taking carboplatin
was low, there was a possibility of error in survival
analysis. More randomized controlled studies are re-
quired to compare these two treatment regimens.

I CONCLUSION

The present study showed that the outcomes of cura-
tive chemoradiotherapy are close to those of cystec-
tomy, the gold standard treatment for patients. Thus,
chemoradiotherapy can be used for patients not eli-
gible for cystectomy. Although OS and disease-free
survival were similar between patients in the
chemoradiotherapy and surgery groups, the ECOG
performance score below 2 and pathologic down-
staging were observed in patients after neoadjuvant
treatment, and the OS was longer. Further studies are
required to further study these aspects.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family members
of the scientific and medical committee members or members of the
potential conflicts of interest, counseling, expertise, working con-

ditions, share holding and similar situations in any firm.

Authorship Contributions

Idea/Concept: Ali Gékyer, Irfan Cicin; Design: Ali Géokyer,
Osman Késtek, Irfan Cicin; Control/Supervision: Irfan Cicin, Bii-
lent Erdogan; Data Collection and/or Processing: Ahmet
Kiiciikarda, Talar Ozler, Gokhan Cevik, Kubilay Issever, Osman
Kostek, Ali Gékyer; Analysis and/or Interpretation: Osman
Kostek, Ali Gokyer; Literature Review: Ali Gokyer, Sernaz
Uzunoglu, Writing the Article: Ali Gokyer, Osman Kostek; Crit-
ical Review: Osman Kostek, Irfan Cicin; References and Fund-
ings: Ali Gokyer, Irfan Cigin; Materials: Ali Gokyer, Irfan Cigin.



Ali GOKYER et al

J Oncol Sci. 2020;6(3):141-6

Siegel RL, Miller KD, Jemal A. Cancer statis-
tics, 2018;68(1):7-30. [Crossref] [PubMed]

Howlader N, Noone A, Krapcho M, Miller D,
Bishop K, Kosary C, et al. SEER Cancer Sta-
tistics Review, 1975-2014, National Cancer In-
stitute. Bethesda, MD. Based on November
2016 SEER data submission, posted to the
SEER web site, April 2017.

Gallagher DJ, Milowsky MI. Bladder cancer.
Curr Treat Options Oncol. 2009;10(3-4):205-
15. [Crossref] [PubMed]

Stein JP, Lieskovsky G, Cote R, Groshen S,
Feng AC, Boyd S, et al. Radical cystectomy in
the treatment of invasive bladder cancer: long-
term results in 1.054 patients. J Clin Oncol.
2001;19(3):666-75. [Crossref] [PubMed]

Skinner DG, Lieskovsky G. Contemporary
cystectomy with pelvic node dissection com-
pared to preoperative radiation therapy plus
cystectomy in management of invasive blad-
der cancer. J Urol. 1984;131(6):1069-72.
[Crossref] [PubMed]

Smith JAJr, Crawford ED, Paradelo JC, B Blu-
menstein, B R Herschman, H B Grossman et
al. Treatment of advanced bladder cancer with
combined preoperative irradiation and radical
cystectomy versus radical cystectomy alone: a
phase Il intergroup study. J Urol.
1997;157(3):805-7. [Crossref] [PubMed]

Vale CL. Neoadjuvant chemotherapy in inva-
sive bladder cancer: update of a systematic
review and meta-analysis of individual patient
data: Advanced Bladder Cancer (ABC) Meta-
analysis  Collaboration. ~ Eur  Urol.
2005;48(2):202-6. [Crossref] [PubMed]

10.

1.

12.

13.

I REFERENCES

Fernando SA, Sandler HM. Multimodality blad-
der preservation therapy for muscle-invasive
bladder tumors. Semin Oncol.
2007;34(2):129-34. [Crossref] [PubMed]

Kotwal S, Choudhury A, Johnston C, Alan B
Paul, Peter Whelan, Anne E Kiltie. Similar
treatment outcomes for radical cystectomy
and radical radiotherapy in invasive bladder
cancer treated at a United Kingdom Specialist
Treatment Center. Int J Radiat Oncol Biol
Phys.  2008;70(2):456-63.  [Crossref]
[PubMed]

Munro NP, Sundaram SK, Weston PMT. A 10-
year retrospective review of a non-randomized
cohort of 458 patients undergoing radical ra-
diotherapy or cystectomy in Yorkshire, UK. Int
J Radiat Oncol Biol Phys. 2010;77(1):119-24.
[Crossref] [PubMed]

Booth CM, Siemens DR, Li G. Curative ther-
apy for bladder cancer in routine clinical prac-
tice: a population-based outcomes study. Clin
Oncol.  2014;26(8):506-14.  [Crossref]
[PubMed]

Arcangeli G, Strigari L, Arcangeli S. Radical
cystectomy versus organ-sparing trimodality
treatment in muscle-invasive bladder cancer:
a systematic review of clinical trials. Crit Rev
Oncol Hematol. 2015;95(3):387-9. [Crossref]
[PubMed]

Ritch CR, Balise R, Prakash NS, David A,
Katherine A, Mahmoud A, et al. Propensity
matched comparative analysis of survival fol-
lowing chemoradiation or radicalcystectomy
for muscle-invasive bladder cancer. BJU Int.
2018;121(5):745-51. [Crossref] [PubMed]

146

14.

15.

16.

17.

18.

Boustani J, Bertaut A, Galsky MD, Rosenberg
JE, Bellmunt J, Powles T et al. Radical
cystectomy or bladder preservation
with radiochemotherapy in elderly patients
with muscle-invasive bladder cancer: Retro-
spective International Study of Cancers of
the Urothelial Tract (RISC) Investigators.
Acta Oncol. 2018;57(4):491-7. [Crossref]
[PubMed]

Grossman HB, Natale RB, Tangen
CM, Speights VO, Vogelzang NJ, Trump
DL et al. Neoadjuvant chemotherapy plus cys-
tectomy compared with cystectomy alone for
locallyadvanced bladder cancer. N Engl J
Med.  2003;349(9):859-66.  [Crossref]
[PubMed]

Yin M, Joshi M, Meijer RP, Glantz M, Holder S,
Harvey HA et al. Neoadjuvant chemotherapy
for muscle-invasive bladder cancer: a sys-
tematic review and two-step meta-analysis.
Oncologist. 2016;21(6):708-15. [Crossref]
[PubMed] [PMC]

Buttigliero C, Tucci M, Vignani F, Scagliotti GV,
Di Maio M. Molecular biomarkers to predict re-
sponse to neoadjuvant chemotherapy for
bladder cancer. Cancer Treat Rev. March
2017;54:1-9. [Crossref] [PubMed)]

Hong-Yiou L, Hong Y, Kenneth MK, Jason
MH, Daniel JK, et al. National cancer data-
base comparison of radical cystectomy vs
chemoradiotherapy for muscle-invasive blad-
der cancer: implications of using clinical vs
pathologic ~ staging.  Cancer  Med.
2018;7(11):5370-81. [Crossref] [PubMed]
[PMC]


https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21442
https://pubmed.ncbi.nlm.nih.gov/29313949/
https://link.springer.com/article/10.1007/s11864-009-0112-6
https://pubmed.ncbi.nlm.nih.gov/19771524/
https://ascopubs.org/doi/10.1200/JCO.2001.19.3.666
https://pubmed.ncbi.nlm.nih.gov/11157016/
https://www.auajournals.org/doi/10.1016/S0022-5347%2817%2950809-5
https://pubmed.ncbi.nlm.nih.gov/6726903/
https://www.auajournals.org/doi/10.1016/S0022-5347%2801%2965047-X
https://pubmed.ncbi.nlm.nih.gov/9072571/
https://www.sciencedirect.com/science/article/abs/pii/S0302283805002137?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/15939524/
https://www.sciencedirect.com/science/article/abs/pii/S0093775406004866?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/17382796/
https://www.sciencedirect.com/science/article/abs/pii/S0360301607011467?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/17904301/
https://www.sciencedirect.com/science/article/abs/pii/S0360301609006488?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/19665319/
https://www.sciencedirect.com/science/article/abs/pii/S0936655514002027?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/24954284/
https://www.sciencedirect.com/science/article/abs/pii/S1040842815000724?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/25934521/
https://bjui-journals.onlinelibrary.wiley.com/doi/full/10.1111/bju.14109
https://pubmed.ncbi.nlm.nih.gov/29281848/
https://www.tandfonline.com/doi/full/10.1080/0284186X.2017.1369565
https://pubmed.ncbi.nlm.nih.gov/28853615/
https://www.nejm.org/doi/full/10.1056/NEJMoa022148
https://pubmed.ncbi.nlm.nih.gov/12944571/
https://theoncologist.onlinelibrary.wiley.com/doi/full/10.1634/theoncologist.2015-0440
https://pubmed.ncbi.nlm.nih.gov/27053504/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4912364/
https://www.sciencedirect.com/science/article/abs/pii/S0305737217300026?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28135623/
https://onlinelibrary.wiley.com/doi/full/10.1002/cam4.1684
https://pubmed.ncbi.nlm.nih.gov/30306728/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6247074/

