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Background: Utilization of neoadjuvant chemotherapy for the treatment of muscle invasive
bladder cancer in everyday practice differs from that of clinical trials. We describe the
patterns of referral for “neoadjuvant chemotherapy”, treatment and outcomes in a multi-
disciplinary tumor board.

Methods: This was an observational study. Patients referred for neoadjuvant chemotherapy
received 4 cycles of dose-dense gemcitabine/cisplatin and were then assessed for definitive
local therapy. Patients had a minimum follow-up of 2 years. Primary objective was a 3-year
disease-free survival rate.

Results: Forty-six patients (clinical stages 1I: 28, IIIA: 9, IIIB: 4, IVA: 3, missing: 2) were
included. Following chemotherapy, 30 underwent radical cystectomy, 8 radiotherapy and 8
no further therapy. Pathological downstaging was observed in 14 (46.6%) of the 30 patients
who underwent radical cystectomy; clinical TNM staging was correlated with disease-free
survival in the whole population, while clinical and pathological stages, as well as patholo-
gical downstaging, were correlated with disease-free survival in patients undergoing radical
cystectomy. Three-year disease-free survival rates for the whole cohort and for patients
undergoing radical cystectomy were 67.3% (95% confidence interval [CI]: 51-79.2) and
65.2 (95% CI: 44.9-79.6), respectively.

Conclusion: Real-world muscle invasive bladder cancer patients who receive neoadjuvant
chemotherapy are characterized by more advanced diseases and less frequent radical surgery
than those included in clinical trials. Nevertheless, outcomes were comparable and, therefore,
offering patients with stage II-IVA muscle invasive bladder cancer neoadjuvant chemother-
apy after assessment by multidisciplinary tumor boards should be strongly encouraged.
Keywords: bladder cancer, neoadjuvant, chemotherapy, cystectomy, radiotherapy

Introduction

Muscle-invasive bladder cancer (MIBC) is the second most common invasive
malignancy of the genito-urinary tract." Although a sizable proportion of patients
succumb to the disease, cure is possible in 15-80% of patients without distant
metastases, depending on the extent of the disease at diagnosis.> Radical cystect-
omy (RC) with pelvic lymph node dissection (PLND) represents the mainstay of
therapy. Pre-surgical administration of cisplatin-based chemotherapy (neoadjuvant
chemotherapy-NAC) has long been studied as a means to reduce the risk of disease
relapse and death from MIBC.* The use of NAC has several theoretical advan-
tages: better tolerability compared to post-surgical administration of chemotherapy,
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in vivo testing of chemosensitivity, and early treatment of
micrometastatic disease. Importantly, there is Level I evi-
dence that NAC prolongs survival.® Despite the firm
in both Medical
Urological guidelines™® for the routine use of NAC, con-

recommendation Oncology and
siderable deviations from these guidelines have been
observed in everyday practice.””’

The reason for the low rates of neoadjuvant chemother-
apy administration worldwide is multifactorial. The lack of
specific criteria for selection of patients with MIBC for
NAC may contribute to a considerable degree to its under-
utilization. As a result, patients with distinctly different
prognoses are referred by the urological community for
NAC, ranging from T2, optimally cytoreduced tumors up
to patients with radiologically overt lymph node metas-
tases. Another point of skepticism is the fact that patients
included in clinical trials, which established the current
position of NAC in the guidelines, are not representative
of those managed in the community setting.'® Close inter-
action between urologists and medical oncologists could
mitigate these limitations and close the gap between guide-
lines and everyday practice regarding the use of NAC in
MIBC." Indeed, there is evidence from many countries
that the implementation of multidisciplinary tumor boards
(MDTB) for the referral of MIBC patients results in evi-
dence-based decision-making, improved accuracy in diag-
nosis, improved communication between physicians of
different specialties, cost-effective care and better clinician
education.'®'® In certain cases, it has also improved NAC
utilization. '

The institution of MDTBs in local health authorities for
the referral of oncological patients was implemented in
Greece by law in 2012. Although this institution is well
accepted by physicians and patients, data for its impact on
the management of specific tumors are lacking. We, there-
fore, exploited our experience with patients with MIBC
who were referred to our genito-urinary MDTB, to explore
the range of the definition of “neoadjuvant chemotherapy”,
the management and the outcomes of patients referred
with this indication.

Patients and Methods

Study Design

This was an observational study based on our MDTB
records and was conducted in accordance with the
Declaration of Helsinki. The MDTB is a weekly tumor
board, where patients with BC are referred for evaluation

and management by a multidisciplinary team that specia-
lizes in this disease. The MDTB includes physicians from
two Medical Oncology Units, three Urology Depts and
one Radiotherapy Dept in the area of Athens, Greece.
Diagnosis, treatment details and follow-up of patients dis-
cussed at the meetings are entered by the corresponding
physicians into an MDTB form to ensure homogeneity of
documentation. Following completion of chemotherapy,
all patients are re-staged by CT thorax, abdomen and
pelvis and are assessed by MDTB to decide further man-
agement. Patients are offered definitive local therapy if no
disease is detected outside the true pelvis, irrespective of
initial clinical stage. Fit-for-surgery patients are offered
RCH+PLND. Unfit or unwilling to undergo RC patients
are offered radical radiotherapy. A debulking transurethral
resection of bladder tumor (TURB-T) to remove all visible
tumor is strongly advised before radiotherapy. Patients
treated with radiotherapy are followed cystoscopically
according to institutional protocols. These normally
include cystoscopy every 3 months for the first year, 4-
monthly for the second year and 6-monthly for the follow-
ing 3 years. Random bladder biopsy is not routinely per-
formed. All patients, irrespective of local management,
undergo a CT scan of the abdomen and pelvis every 6
months for the next 5 years.

Patients’ Selection

Patients were selected according to the following criteria:
confirmed MIBC;
“neoadjuvant chemotherapy”; adequate staging for extra-

histologically referral  indication
vesical disease with CT of the thorax, abdomen and pelvis;
minimum follow-up of 2 years after the completion of
therapy (including surgery or radiotherapy); chemotherapy
as the initial management for MIBC (excluding initial
diagnostic procedure). Regarding the last inclusion criter-
ion, chemotherapy was cisplatin-based for all patients,
since immediate cystectomy is the MDTB recommenda-
tion for cisplatin-ineligible patients.

Data for this analysis were retrieved from MDTB
forms and were entered anonymously into a specifically
designed datasheet, including surgical and medical sec-
tions. All patients had given their informed consent,
which was approved by the Institutional Review Board
of ALEXANDRA Hospital, Athens, Greece for the use
of their medical records for research purposes. Database
was locked in February 2020. Quality control was per-
formed by the co-ordinating center (RZ, AB) by
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generating queries, which were resolved electronically or
by site visits, if necessary.

Objectives
Primary objective was a 3-year disease-free survival
(DFS) rate, which has been shown to be a valid surrogate
for 5-year 0S.'®!7 Relapses in the bladder (for those not
undergoing RC) were also considered events for this ana-
lysis. Secondary objectives were cancer-specific survival
(CSS), OS, time from MIBC diagnosis to RC, periopera-
tive mortality and morbidity, chemotherapy-related toxi-
city, radiation-related toxicity, and response to NAC.
Tumor staging (clinical and pathological) was reported,
according to the AJCC Manual, 8th Edition, 2018."* All
CTs affiliated Radiology
Departments according to the local guidelines. Patients

were reviewed by the
with hydronephrosis or evidence of extravesical extension
on computed tomography imaging were presumed to have
clinical stage T3 disease. N status was considered positive
if the short axis of any LN was > lcm, since this has
shown to be correlated well with pathological findings."”
DFS, CSS and OS were calculated from the date of Ist
chemotherapy course. Chemotherapy-associated toxicity
was assessed according to the National Cancer Institute
Common Terminology Criteria v.4. Surgical complications
were categorized according to the Clavien-Dindo
classification.”® Radiation-related toxicity was assessed
according to the RTOG-EORTC criteria.?’

Response to NAC was assessed according to histo-
pathological findings following RC or according to the
post-chemotherapy cystoscopic evaluation (+ TURB-T),
if no RC was performed. In the case of RC, responses
were classified as pathological complete response (pCR),
pathological downstaging (pDS) and TNM downstaging
(tnmDS). pCR was defined as ypTONOMO. pDS and
tnmDS were defined as a pathologic tumor stage (T
stage) or a TNM stage that was at least 1 stage lower
than the pre-NAC clinical staging (in addition to pNO for
pDS).?* The degree of pDS and tnmDS was quantified via
a comparison of the difference between ypT/ypTNM stage
and the pre-NAC cT/TNM stage in each patient; down-
staging to ypTis/ypOis and/or ypTa/ypOa were grouped in a
single category and were considered distinct from ypT1/
ypl. In the case of no RC response was defined as follows:
ycTONOMO or no visible suspicious area in cystoscopy (if
biopsy was not taken) = clinical complete response (cCR);
no visible tumor but microscopic disease by histology and/
or urine cytology=clinical (cMR);

major response

macroscopic disease with unequivocal reduction compared
to baseline=clinical minor response (cmR). If none of the
above criteria was met, “no response” was recorded. In all
cases, responses had to be confirmed by no radiological
progression.

Statistical Methodology

All analyses were performed on an exploratory basis and
the results will be interpreted purely descriptively.
Continuous variables were summarized with the use of
descriptive statistical measures [median and interquartile
range (25th, 75th percentile)] and categorical variables
were displayed as frequency tables (n, %). Standard sta-
tistical tests were used to check univariate associations
between categorical variables and therapy (Fisher’s exact
tests) or continuous variables and therapy (ANOVA). For
time-to-event endpoints, Kaplan—-Meier estimates were
used to describe and visualize the effect of categorical
variables. DFS, CSS and OS were calculated from the
date of first course of chemotherapy. Patients without
event (recurrence and death, respectively) were censored
on the date of last contact. Log rank tests have been used
to explore the prognostic value of categorical variables in
clinical outcomes. Stratified version of Log rank tests was
also performed to control for therapy. The level of 5% was
used for statistical significance. All statistical analyses
were performed wusing STATA/SE 16.1 software
(Copyright 1985-2019; StataCorp LP, College Station,
Texas, USA).

Results

Patients and Treatment

Forty-six patients, treated with chemotherapy between 01/
2012 and 08/2017, were included in the analysis. Their
baseline characteristics are shown in Table 1. Eight
patients had clinically involved LNs: in 3 of these cases,
LN disease was outside the true pelvis (Mla; paraortic:2,
inguinal:1). Most patients had cT2 tumors (87%) and stage
II disease (71.7%), while in situ component was reported
in 5 cases.

The type of post-chemotherapy management is
depicted in Figure 1 and was not associated with patients’
baseline characteristics. Following completion of che-
motherapy 41 patients were offered surgery, 3 radical
radiotherapy (unfit for cystectomy, n=2; radiological pro-
gression after chemotherapy, n=1) and 2 received no
further therapy (clinical deterioration, n=1; premature
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Table | Baseline (Pre-Chemotherapy) Characteristics of 46 Patients with Muscle-Invasive Bladder Cancer Treated with

Chemotherapy
Characteristic Total Chemotherapy Chemotherapy + Chemotherapy + p-
Alone (n=8) Surgery (n=30) Radiotherapy (n=8) value
Median (25th —75th percentile)
Age (at date of 67.6 (60.6-72.6) 68.2 (64.1-71.6) 67.9 (59.8-73.3) 65.7 (61.2-72.9) 0.761
diagnosis of MIBC)
Age (at first course) 68.1 (60.6-72.7) 68.5 (64.2-71.9) 68 (59.9-73.5) 66.2 (61.3-73) 0.743
Creatinine clearance 93.4 (65-109) 88.2 (56.9-99.5) 99.5 (65-110) 87.8 (76.2-110.1) 0.624
N (%)
ECOG PS 0.535 f
0 37 (80.4) 7 (87.5) 25 (83.4) 5 (62.5)
| 8 (17.4) 1 (12.5) 4(13.3) 3 (37.5)
3 1(22) 0(0) I (3.3) 0 (0)
Gender 0.854
Female 8 (17.4) 2 (25) 5(16.7) I (12.5)
Male 38 (82.6) 6 (75) 25 (83.3) 7 (87.5)
Clinical T 0.720
Tl 1 (2.2) 0 (0) I (3.3) 0 (0)
T2 32 (69.5) 4 (50) 22 (72.4) 6 (75)
T3 12 (26.1) 4 (50) 6 (20) 2 (25)
T4a 1 (2.2) 0 (0) I (3.3) 0(0)
Hydronephrosis 0.587 S
No 34 (73.9) 5 (62.5) 22 (73.3) 7 (87.5)
Yes 10 (21.7) 3 (37.5) 6 (20) I (12.5)
Unknown 2 (4.4) 0(0) 2 (6.7) 0 (0)
Clinical LN 0.196
involvement
NO 36 (78.3) 5 (62.5) 23 (76.7) 8 (100)
NI 1 (17.4) 1 (37.5) 0 (0) 0 (0)
N2 2 (44) 0 (0) 2 (6.7) 0(0)
N3 2 (44) 1 (12.5) I (3.3) 0(0)
Mla 3 (6.5) I (12.5) 2 (6.7) 0 (0)
Unknown 2 (44) 0 (0) 2 (6.7) 0 (0)
Histology 0.148 S
TCC 43 (93.5) 8 (100) 29 (96.7) 6 (75)
Mixed* 3 (6.5) 0(0) I (3.3) 2 (25)
Grade >0.999 f
| 3 (6.5) 0(0) 3 (10) 0 (0)
2 2 (4.4) 0(0) 2 (6.7) 0 (0)
3 41 (89.1) 8 (100) 25 (83.3) 8 (100)
Tis 0.807 S
No 39 (84.8) 8 (100) 24 (80) 7 (87.5)
Yes 5(10.9) 0(0) 4 (13.3) I (12.5)
Missing 2 (4.3) 0(0) 2 (6.7) 0 (0)
(Continued)
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Table | (Continued).
Characteristic Total Chemotherapy Chemotherapy + Chemotherapy + p-
Alone (n=8) Surgery (n=30) Radiotherapy (n=8) value

Clinical TNM 0.956 f

1l 28 (60.9) 4 (50) 18 (60) 6 (75)

A 9 (19.6) 2 (25) 5(l6.6) 2 (25)

B 4 (8.7) 1 (12.5) 3 (10) 0 (0)

IVA 3 (6.5) 1 (12.5) 2 (6.7) 0 (0)

Missing 2 (4.3) 0(0) 2 (6.7) 0(0)

Notes: ANOVA; [ Fisher’s exact. *Sarcomatoid, neuroendocrine, squamous.

Abbreviations: ECOG, Eastern Co-operative Oncology Group; PS, performance status; TCC, transitional-cell carcinoma; MIBC, muscle-invasive bladder cancer; LN,

lymph node.

death, n=1). Eleven patients declined surgery. Therefore,
14 patients were offered cystoscopy (and TURB-T in case
of residual tumor) and radiotherapy. Five patients declined
cystoscopy and only 1 of them accepted the offer of radio-
therapy. The remaining 9 underwent cystoscopy (tTURB-
T): 2 had residual tumor and received radiotherapy; 7 had
cCR and 2 of them declined radiotherapy.

Chemotherapy
The median time from the diagnosis of MIBC to the
initiation of chemotherapy was 43.5 days (25th-75th per-
centile: 29-71). All patients received gemcitabine at 2500
mg/m? and cisplatin at 70 mg/m?* with G-CSF cover, every
2 weeks™ for a planned total of 4. Forty-three patients
(93.5%) received all planned 4 cycles of chemotherapy.
The reasons for not administering all 4 cycles to the
remaining 3 patients were gastric haemorrhage Gr 3
(n=1) and patient’s decision to proceed to definitive local
therapy before completing chemotherapy. Dose reductions
or delays occurred in 16 patients with thrombocytopenia
and renal function impairment being the most frequent
reasons. All reported toxicities are shown in Table 2.
There were only 7 Grade 3/4 events and no episode of
febrile neutropenia in a total of 177 cycles administered.
One patient suffered a deep vein thrombosis, following the
4th cycle of chemotherapy. One patient died of a non-
neutropenic infection, 4 weeks after the last course of
chemotherapy.

Responses to chemotherapy included 14 pDS (46.6%),
5 of which were pCRs (16.6%) and 17 tnmDS (56.6%)
among 30 patients who underwent RC; 5, 2, 5, and 2
patients were downstaged by 1, 2, 3, and 4 pDS categories,
respectively, while 7, 2, 5, 2 and 1 were downstaged by 1,
2, 3,4 and 5 tnmDS categories. Among the 11 evaluable
patients who did not undergo cystectomy 7 cCR (63.6%),

1 cMR (9.1%), 1 cmR (9.1%) and 2 cPD (18.2%) were
reported.

After a median follow-up of 57.5 months (95% CI:
40.6-70.6), 17 patients died of bladder cancer, 4 patients
died without relapse (liver cirrhosis, surgical complication,
sepsis and pulmonary embolism), while 1 patient died of
undetermined cause with no information regarding disease
relapse. This patient was not included in DFS and CSS
analyses. DFS, CSS and OS of the whole cohort and
according to post-chemotherapy treatment type are
shown in Table 3, Figures 2 and 3. 3-year DFS, 5-year
CSS and 5-year OS rates from the date of 1st chemother-
apy course were 67.3% (95% CI: 51-79.2), 52.9% (95%
CI: 33-69.3) and 45.3% (95% CI: 27.8-61.4), respec-
tively. Only clinical TNM staging was correlated with
DFS, OS and CSS in the whole population (Table 3).

Surgery

Thirty patients underwent RC. The median time from
diagnosis of MIBC to cystectomy was 137.5 days (25th-
75th percentile: 116-222). The median time from the end
of chemotherapy to surgery was 40.5 days (25th-75th
percentile: 32-61). Six patients (20%) had cystectomy
performed within 90 days from diagnosis.

Peri-operative complications were reported in 14 of
30 patients and are shown in Table 2. In total, 12
patients (40%) had a grade I-II event, while 3 (10%)
had a grade III-V event. One patient died due to inferior
vena cava rupture during cystectomy and nephroreter-
ectomy. Urinary diversion included ureterostomies in 11
cases, ileal conduit in 10, orthotopic neobladder in 3,
while details about the type of urinary diversion were
not available in 6 cases.

Pathological staging following RC is shown in
Table S1. In 25 cases PLND was performed, while no
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46 pts treated with chemotherapy

Stage Il Stage lIIA Stage llIB Stage IVA  Unk
n:M3 =7
MDT recommendation
o A
Surgery No surgery
n=41 unfit for RC (n=2)
progression (n=2)
premature death (n=1)
RC+PLND Radiotherapy None
n=30 n=8 n=8
1 no response (n=1)

5 premature death (n=1)

3 _
2 patient’s decision (n=1)
2 unfit for RC (n=1 patient’s decision-cCR (n=1)
patient’s decision (n=1)

Death from disease
2 2 1
2
1

Figure | Type of post chemotherapy management of 46 patients with muscle-invasi
tumor board. Colours correspond to the initial clinical stage.

LNs were recovered in 5 cases. The median number of
examined LNs was 5 (0-28). All patients with pTO had
no adenopathy on pre-chemotherapy imaging (cNO). The
pTO rate was 16.6%, p 40%, pDS 46.6% and tnmDS
56.6%. When cN+ patients were excluded these rates
were 21.7%, 43.4%, 56.5% and 69.5%, respectively.
Among the 25 patients who had LNs examined, 5

ve bladder cancer referred for “neoadjuvant” chemotherapy to the multidisciplinary

(20%) had pN+. From the 19 cNO evaluable patients,
only 2 (10.5%) had LN involvement, as opposed to 3 of
5 (60%) cN+ evaluable patients. Adjuvant chemotherapy
was administered to 2 patients with pT3aNO disease:
one had small cell histology and received carboplatin/
etoposide, while the other was included in a clinical trial
and received nivolumab.
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Table 2 Toxicities Associated with Chemotherapy, Surgery, Radiotherapy. Percentages are Shown in Parentheses
Toxicity Grade
1 2 3 4 5
Chemotherapy (n=46)
Neutropenia 1 (2.2)
Anemia 6 (13) 3 (6.7)
Thrombocytopenia 4 (8.7) I (2.2) 1 (22)
Fatigue 2 (44) 6 (13)
Non-neutropenic infection 1(2.2)
Renal function 3 (6.5)
Diarrhea 2 (44
Constipation 3(6.7)
Nausea — Vomiting 8 (17.4) 2 (44)
Stomatitis 1 (2.2)
Neurotoxicity 2 (44)
Ototoxicity 1 (22) 1(22)
Bleeding (gastric) 1 (2.2)
Hypokalaemia 1 (2.2) 1 (2.2)
Hyponatraemia 1 (2.2) 1 (2.2)
Venous thromboembolic event I (2.2)
Surgery (n=30)
Ureteroenteric anastomosis stricture I 3.4)
Infection 4 (13.8)
Hernia I 3.4)
Anaemia I 3.4) 6 (20)
Septisaemia 2 (6.9)
Acute coronary syndrome 1 3.4)
Atrial fibrillation 2 (6.9)
Transient ischemic attack I 3.4)
Pulmonary embolism 2 (6.9)
Pulmonary oedema I 3.4)
Hypertension 2 (6.9)
Inferior Vena Cava rupture 1 (34)
Mycetaemia I 3.4)
Hypokalaemia 1 (3.4)
Wound dehiscence I 3.4)
Wound infection I 3.4)
Bowel obstruction I 34)
Radiotherapy (n=8)
Urinary 5 (62.5) 3 (37.5)
Rectal 4 (50) 4 (50)

After a median follow-up of 47.9 months (95% CI:
38.9-64.2), 10 patients died of their disease, 1 due to
surgical complication (inferior vena cava penetration dur-
ing RC and nephroureterectomy for double primary) and 2
of unrelated causes with no disease progression. All
relapses occurred within 20 months after RC. 3-year
DFS, 5-year CSS and 5-year OS rates were 65.2% (44.9—

79.6), 57.1% (95% CI: 31.2-76.3) and 46.7% (95% CI:
23.7-66.8), respectively. Clinical N stage (NO vs N
+/Mla), ypT (<pT1 vs >T1), ypN (NO vs N+), ypTNM
(<I vs >I) and pDS were correlated with DFS, OS and
CSS, while clinical TNM and ypTNM (Table 3,
Figure S1). Importantly, time to cystectomy, and pCR did
not impact on DFS, OS or CSS.
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Table 3 3-Year Disease Free Survival and 5-Year Overall Survival and Cancer Specific Survival Rates (%) from Ist Course of

Chemotherapy for All Patients and According to Subsequent Management. 95% Confidence Interval in Parentheses

n Total pf Chemotherapy 1,:ar Chemotherapy | Chemotherapy p“
+Surgery (n=30) (n=8) +Radiotherapy
(n=8)
3-year Disease Free Survival rate

All patients 45 | 67.3 (51-79.2) 65.2 (44.9-79.6) 66.7 (19.5-90.4) 75 (31.5-93.1) 0.644

PS 0.617 0.455 0411
0 37 | 68.6 (50.4-81.2) 62.3 (40-78.4) 66.7 (19.5-90.4) 100
2| 8 60 (19.6-85.2) 80 (20.4-96.9) No patients 33.3 (0.9-77.4)

Clinical T 0.185 0.311 0.423
TI+T2 32 | 71.9 (52.9-84.3) 69.6 (46.6-84.2) 66.7 (5.4-94.5) 83.3 (27.3-97.5)

T3+T4a 13 | 54.6 (22.9-78) 50 (11.1-80.4) 66.7 (5.4-94.5) 50 (0.6-91)

Clinical N 0.185 0.002 0.428
NO 35 | 70.2 (51.7-82.8) 72.1 (48.1-86.4) 50 (5.8-84.5) 75 (31.5-93.1)
NI1+N2+N3+Mla 8 | 43.8 (10.1-74.2) 20 (0.8-58.2) 100 No patients

Tis 0.718 0419 0.625
No 38 | 72 (54.2-83.9) 73.5 (50.2-87.2) 66.7 (19.5-90.4) 71.4 (25.8-92)

Yes 5 60 (12.6-88.2) 50 (5.8-84.5) No patients 100

Clinical TNM 0.051 0.066 0.146
Il 27 | 74.1 (53.2-86.7) 72.2 (45.6-87.4) 66.7 (5.4-94.5) 83.3 (27.3-97.5)

A+IIIB+IVA 16 | 50.5 (23.2-72.6) 45 (13.9-72.4) 66.7 (5.4-94.5) 50 (0.6-91)

ypT* 0.004
TO+Ta+Tis+TI 12 100
T2+T3+T4a 18 44.4 (21.6-65.1)

ypTNM* 0.004
0+0a+0is+I 12 100
II+IA+11IB 18 44.4 (21.6-65.1)

ypN* 0.011
NO 20 69.6 (44.5-85.1)

NI + N2 5 20 (0.8-58.2)

pCR* 0.151
No 25 59.4 (37.6-75.8)

Yes 5 100

pDS* 0.009
No 16 43.8 (19.8-65.6)

Yes 14 92.3 (56.6-98.9)

tnmDS* 0.303
No 13 53.9 (24.8-76)

Yes 17 75 (46.3-89.8)
5-year Overall Survival rate

All patients 46 | 453 (27.8-61.4) 46.7 (23.7-66.8) 37.5 (8.7-67.4) 54.7 (13.7-83.2) 0.542

PS 0.498 0.297 0.44
0 37 | 48.9 (28.8-66.3) 39.5 (15.7-62.8) 42.9 (9.8-73.4) 100
2| 9 33.3 (5.3-66.4) 80 (20.4-96.9) 0 0

(Continued)
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Table 3 (Continued).
n Total pf Chemotherapy p-I Chemotherapy | Chemotherapy p“
+Surgery (n=30) (n=8) +Radiotherapy
(n=8)
Tis 0.754 0419 0.516
No 39 | 48.2 (29.3-64.9) 52.6 (26.1-73.5) 37.5 (8.7-67.4) 53.6 (13.2-82.5)
Yes 5 NR NR No patients NR
Clinical T 0.086 0.049 0.181
THT2 33 | 51.4 (29.6-69.5) 52 (25.7-73) 25 (0.9-66.5) 80 (20.4-96.9)
Other 13 ] 29.9 (6.2-59.3) NR 50 (5.8-84.5) 0
Clinical N 0.083 <0.001 0.172
NO 36 | 48.2 (27.5-66.1) 57.2 (29.7-77.4) 20 (0.8-58.2) 54.7 (13.7-83.2)
NI,N2,N3,Mla 8 | 25(3.7-55.8) 0 66.7 (5.4-94.5) No patients
Clinical TNM 0.011 0.004 0.031
1l 28 | 56.6 (32.7-74.8) 60.6 (30.5-81) 25 (0.9-66.5) 80 (20.4-96.9)
INA+11B+IVA 16 | 21.4 (4-47.9) 0 50 (5.8-84.5) 0
ypT* 0.03
Tis+T0+Ta+TI 12 73.3 (24.3-93.4)
T2+T3+T4a 18 31.3 (9.6-56.1)
ypN* 0.049
NO 20 51 (22.9-73.6)
NI1+N2 5 NR
ypTNM* 0.03
0+l 12 73.3 (24.3-934)
Other 18 31.3 (9.6-56.1)
pCR* 0.387
No 25 41.3 (18-63.4)
Yes 5 80 (20.4-96.9)
pDS* 0.049
No 16 31.3 (9.3-56.6)
Yes 14 68.6 (25.3-90.2)
tnmDS* 0.575
No 13 38.5 (11.1-66)
Yes 17 56.5 (23.3-79.9)
5-year Cancer Specific Survival rate
All patients 45 | 52.9 (33-69.3) 57.1 (31.2-76.3) 50 (11.1-80.4) 54.7 (13.7-83.2) 0919
PS 0.422 0.486 0415
0 37 | 57.6 (34.9-74.9) 51 (21.9-74.2) 50 (11.1-80.4) 100 (NR)
2| 8 375 (5.6-71.7) 80 (20.4-96.9) No patients 0
Tis 0.379 0.183 0.269
No 38 | 57.1 (35.4-74) 65.2 (34.5-84.2) 50 (11.1-80.4) 85.7 (33.4-97.9)
Yes 5 NR NR No patients NR
Clinical T 0.13 0.082 0.247
THT2 32 | 58.8 (34.6-76.7) 61.9 (32.9-81.3) 33.3 (0.9-77.4) 80 (20.4-96.9)
Other 13 | 35.4 (6.9-66.8) NR 66.7 (5.4-94.5) 0
(Continued)
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Table 3 (Continued).

n | Total pt Chemotherapy p’ Chemotherapy | Chemotherapy pT
+Surgery (n=30) (n=8) +Radiotherapy
(n=8)

Clinical TNM 0.029 0.013 0.071
I 27 | 61.3 (35.5-79.4) 64.9 (32.7-84.7) 33.3 (0.9-77.4) 80 (20.4-96.9)
NA+IIB+IVA 16 | 32.7 (7-62.4) NR 66.7 (54-94.5) 0

Clinical N 0.229 <0.001 0.319
NO 35 | 53 (30.3-71.3) 63.4 (32.7-83) 25 (0.8-66.5) 54.7 (13.7-83.2)
NI,N2,N3,Mla 8 | 429 (9.8-73.4) NR 100 No patients

ypT* 0.005
Tis+TO+Ta+TI 12 100
T2+T3+T4a 18 34.7 (10.8-60.5)

ypN* 0.013
NO 20 62.5 (30.3-83.1)

NI+N2 5 NR

ypTNM* 0.005
0+l 12 100
ILIIANIB 18 34.7 (10.8-60.5)

pCR* 0.171
No 25 51.2 (25-72.4)

Yes 5 100

pDS* 0.013
No 16 35.2 (10.6-61.4)

Yes 14 92.3 (56.6-98.9)

tnmDS* 0.449
No 13 43.3 (12.5-71.4)

Yes 17 75 (46.3-89.8)

Notes: { Log rank test; fLog rank test for surgery patients; § Stratified Log rank test for all three modalities; *only for patients who underwent surgery.

Abbreviations: PS, performance status; NR, not reached.

No Surgery

Radiotherapy

Eight patients underwent radical radiotherapy. None of
these patients had cN+ disease, while 4 had cCR, 1
c¢cMR, 1 cmR, 1 ¢PD and 1 was non-evaluable in post-
chemotherapy assessment. The total dose delivered to the
bladder was ranged between 55 Gy and 66 Gy. The clinical
target volume (CTV) was outlined in 7 cases only for the
bladder, while in one case internal and external pelvic
lymph nodes were also included up to 45 Gy. The planning
target volume for bladder (PTV) was 1.5 cm margin
around CTV. In all cases, Femoral heads, and rectum
were set as Organs At Risk (OARs) and QUANTEC
criteria were followed as dose constraints recommenda-

tions and met in all patients.** All patients underwent

image guided 3-dimensional conformal radiotherapy or
intense modulated radiotherapy technique. The median
time from the end of chemotherapy to radiotherapy initia-
tion was 1.6 months (1.1-4.7). Two patients received con-
current chemotherapy with cisplatin. Acute and late
complications are shown in Table 2. Three patients experi-
enced progression and died of their disease, 7 months, 4
and 4 years, respectively after the end of radiotherapy
(Figure 1). All 4 patients with cCR at post-chemotherapy
cystoscopy remain disease-free 2 to 5 years after the end
of radiotherapy.

Chemotherapy Only

Eight patients received no definitive local therapy fol-
lowing completion of chemotherapy. Three had cN+
disease, while 3 had cCR, 1 ¢PD and 4 were non-
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Figure 2 Disease-free survival, overall survival and cancer-specific survival for the 46 patients included in the study.
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Figure 3 Disease-free survival according to post-chemotherapy treatment type.

evaluable in post-chemotherapy assessment. Four patients with clinical stages IIIA and IVA who
patients relapsed and died of their disease 10 months achieved cCR in post-chemotherapy evaluation remain
to 4.5 years after chemotherapy completion, 1 died disease-free 4.5- and 6.5-years following completion of

from sepsis and 1 died of undetermined cause. Two chemotherapy.
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Discussion

Our experience shows that there are differences between
patients with MIBC included in neoadjuvant trials and
those who are considered for “neoadjuvant chemotherapy”
in real-world. Traditionally, clinical stages II-IIIA are
included in the former, while stages up to IVA were
included under this term in this study. This is in concert
with a recent report from the USA, also suggesting that
patients who receive NAC in the community harbor more
advanced disease than those who do not.® Another impor-
tant finding is that 11 of 41 patients (27%) declined sur-
gery. Taking into consideration that 4 of these patients also
declined radiation therapy, poor compliance could be
advocated. The poor performance of this choice in ¢T2
and cNO stage (potentially curable disease) (Table 3) sug-
gests that this practice should be discouraged. In respect to
radiotherapy, we observed that all patients treated with this
modality had cNO and cII-IITIA disease, while 4 of them
had cCR in post-chemotherapy evaluation. These findings
could suggest a trend towards increased use of bladder
preservation in patients with favorable characteristics.
Although, in concert with existing experience,” the out-
come of these patients was satisfactory, the lack of vali-
dated criteria of selection for bladder preservation does not
yet justify a routine application of this strategy.

Our findings showed that among pre-therapy character-
istics, only radiological evidence of LN involvement was
significantly associated with DFS among patients under-
going surgery. Nevertheless, among 5 patients with clinical
LN involvement, 2 achieved pNO after chemotherapy and
one of them remained with no relapse for 4 years and died
of an unrelated cause. Therefore, cN staging cannot be
recommended as criterion for selection. The same is true
for stages IIIB and I'Va, which are usually not included in
neoadjuvant trials: 2 of our 7 patients remain without
disease 4 and 7 years following completion of chemother-
apy. These findings justify our MDTB decision to take into
account these limitations and adjust our function to the
real-world attitude of a homogenous aggressive manage-
ment of all MIBC without non-LN metastases, rather than
limiting the routine offer of neoadjuvant chemotherapy
plus surgery (or radiotherapy) only to stages II-IIIA,
according to the experience from clinical trials. Thus,
management of MIBC through MDTBs can ensure the
most effective and up-to-date uses of our armamentarium
in everyday practice. This may become more relevant in
the near future, with the expected use of novel therapies,

such as immunotherapy, in the perioperative setting of
non-metastatic MIBC.*

The most important prognostic information was
derived from post-chemotherapy staging. As consistently
shown in previous studies,”>*’ ! both pT and pN were
strongly associated with all outcome measures. The most
recent AJCC TNM classification was also useful in this
respect. ypTNM was strongly associated with DFS, CSS
and OS. Importantly, no relapses have been observed
among ypT<l and ypTNMZ<I. Pathological response to
NAC has also been associated with survival after NAC
+RC. %233 We assessed pathological response using three
parameters: pCR, pDS and tnmDS. pCR is the most stu-
died of the three and has been proposed as a surrogate for
DFS, CSS and 0S.** Nevertheless, this notion has been
challenged, especially outside the context of clinical
trials.*> We also found no such association. Although our
finding is limited by the small number of patients, it is in
concert with other real-world series, where survival rates
comparable to those of clinical trials are usually combined

with lower pCR rates,***3¢7

underlining the limitations
of this factor. On the contrary, our results support the
conclusions of recent reports®~® that pDS, which takes
into account any pT downstaging combined with pNO,
may be a more powerful determinant of prognosis com-
pared to pCR. A commonly cited reason for the limited
use of NAC is that the benefit is limited only to the small
percentage of patients achieving a pCR. The findings of
Martini et al and our study reinforce that the benefit of
NAC is not limited to this subset of patients. The propor-
tion of patients achieving pDS in our cohort was approxi-
mately 3-fold higher than the proportion of patients
achieving a pCR (46.6% vs 16.6%) and their 3-year DFS
rate was excellent at 92.3%.

We used a DDGC combination, which has shown effi-
cacy both in metastatic*> and in neoadjuvant®” settings. This
regimen does not cause significant alopecia, appears equally
effective but less toxic than DD MVAC? and requires
fewer visits than classic GC. Survival rates were similar to
822203435 o

confirming its efficacy, while both our results and those of

those of contemporary real-world series,

Iyer et al”’ do not confirm initial concerns for increased
incidence of vascular events.”® Biweekly administration is
expected to shorten time to definitive treatment imposed by
the more protracted non-dense regimes, and this could
favorably affect prognosis.>® The median time in our
study exceeded 4 months, which is greater than that
reported in clinical trials?”**! but identical to that reported
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in a recent retrospective analysis from the UK.?’ The med-
ian time from the end of chemotherapy to RC was 40.5
days, which is identical to those reported in clinical trials-
2731 and better than in other RWE series.*® It, therefore,
seems that the median time of 43 days required for the
initiation of chemotherapy could be a target for improve-
ment in our practice. This time results from the generation
of pathological diagnosis and indicates that earlier referral
of patients for neoadjuvant chemotherapy, pending the offi-
cial pathology report, should ensure reduction of these
delays.

This study has several limitations. First, it is an obser-
vational, retrospective study. Additionally, the relatively
small sample size limits the power of the study to show
statistical differences. Morcover, the data used for this
study are from a single, tertiary care center, which can
limit the generalizability of findings to other centers that
may have different practice patterns. In contrast, homoge-
nous chemotherapy and long follow-up, which counter-
acts, to a point, the small number of patients, should be
acknowledged as strengths of this report. In addition, this
systematic analysis of our experience sets very specific
targets for improvement, such as an increase in the per-
centage of patients undergoing surgery after chemotherapy
and a reduction in the time from diagnosis to initiation of
neoadjuvant chemotherapy.

Conclusion

The data presented here are in concert with RWE from
other countries, indicating that utilization of neoadjuvant
chemotherapy shares similar problems worldwide and
could, therefore, be dealt with through international guide-
lines and consensus. In order to be widely applicable,
these should take into consideration RWE and in this
respect, we believe that our contribution is of a certain
value. A migration towards more advanced stages is
observed in everyday practice, compared to neoadjuvant
clinical trials. Pre-treatment clinicopathological factors
cannot aid accurate selection of patients for combined
chemotherapy and definitive local therapy. Hopefully, the
use of molecular markers will fulfil this unmet medical
need.***' Until then, the combination of cisplatin-based
chemotherapy followed by RC+PLND or radiotherapy,
when surgery is not an option, remains the treatment
with the highest probability of cure in patients with stages
II-IVA BC. Routine management of these patients through
MDTBs can ensure optimization of management through
close collaboration between the experts involved.
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