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ABSTRACT

Introduction The combination of checkpoint inhibition and
cisplatin-based chemotherapy is investigated in muscle
invasive bladder cancer (MIBC) and results from phase 2
trials have been presented. Intravesical BCG has been used
for non-MIBC (NMIBC) in patients with carcinoma in situ and
high-grade Ta/T1 tumours. BCG induces innate and adapted
immune response and upregulation of PD-L1 in preclinical
models. The proposed trial is intended to implement a new
immuno-immuno-chemotherapy induction therapy for MIBC.
The combination of BCG and checkpoint inhibition with
chemotherapy aims at higher intravesical responses and
better local and systemic control of disease.

Methods and analysis SAKK 06/19 is an open-label
single-arm phase |l trial for patients with resectable MIBC
T2-T4a cNO-1. Intravesical recombinant BCG (rBCG:
VPM1002BC) is applied weekly for three instillations followed
by four cycles of neoadjuvant cisplatin/gemcitabine every

3 weeks. Atezolizumab 1200 mg every 3 weeks is started
together with rBCG and given for four cycles. All patients
then undergo restaging and radical cystectomy and pelvic
lymphadenectomy. Atezolizumab is continued as maintenance
therapy after surgery every 3 weeks for 13 cycles. Pathological
complete remission is the primary endpoint. Secondary
endpoints include pathological response rate (<ypT2NO),
event-free survival, recurrence-free survival, overall

survival, feasibility and toxicity. An interim safety analysis

will be performed after the first 12 patients have completed
neoadjuvant treatment specifically assessing toxicity possibly
associated with intravesical rBCG application.

The study has received approval by ethical committee Zurich,
Switzerland, BASEC-No. 2021-01872. Results will be made
available by publication.

Trial registration number NCT04630730.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The completed predecessor study used the same
therapeutic multimodality backbone.

= The study combines local immunotherapy with che-
motherapy, immune checkpoint blockade and radi-
cal cystectomy.

= This is an open-label, single-arm phase Il study.

= The primary endpoint is pathological complete re-
mission (pCR).

= The population included consists of patients with
muscle invasive bladder cancer cT2-T4a cNO-1
cMO.

INTRODUCTION

Beside bladder sparing chemoradiation
therapy, radical cystectomy is the accepted
standard curative treatment modality for
patients with muscle invasive bladder cancer
(MIBC) without evidence of metastatic
disease (cM0)." Despite the radical surgical
approach, stage independent cure rates are,
however, only around 50% at 5 years. Two
phase III trials using cisplatin-based neoad-
juvant chemotherapy demonstrated a signif-
icant improvement of overall survival (OS)
of MIBC of approximately 5% compared
with radical cystectomy alone.?” These results
were confirmed in a meta-analysis demon-
strating that the addition of neoadjuvant
cisplatin-based chemotherapy can improve
OS by around 5%.* Therefore, according to
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international guidelines, the use of cisplatin-based neoad-
juvant chemotherapy is considered standard of care in all
patients with localised MIBC with planned curative local
treatment.'

For along time, there was no consensus which cisplatin-
combination regimen (cisplatin/gemcitabine vs dose
dense methotrexate, vinblastine, adriamycin and cisplatin
(ddMVAC)) should be administered in the neoadjuvant
setting. Recently, a phase III clinical trial (VESPER)
suggested improved OS for the ddMVAC regimen
compared with cisplatin/gemcitabine.”

There remains a high unmet need to improve the cure
rate for patients with localised MIBC. Moreover, estab-
lishment of a treatment with high local control omitting
the need for either complete resection or irradiation of
the bladder would substantially improve quality of life for
those patients. Early results from clinical trials support
the feasibility of bladder preserving approaches after
immune-chemo-therapy (HCRN GU16-257)°

In recent years, immunotherapy using PD-1 or PD-L1
targeting immune checkpoint inhibitors (ICIs) proved
to be beneficial for patients with metastatic bladder
cancer and a significant improvement in OS was shown
for pembrolizumab in the second-line setting.” The first
results have been presented and published using ICIs as
neoadjuvant treatment for localised MIBC. Two mono-
therapy studies using either pembrolizumab (PURE-01)
or atezolizumab (ABACUS) demonstrated pathological
complete remission (pCR) rates of 30%—40%."*

Atezolizumab is a human monoclonal antibody (mAb)
of the IgG 1 kappa subclass that inhibits binding of PD-L1.
Atezolizumab was the first ICI to be tested in patients
with urothelial carcinoma (UC). The published study
programme of atezolizumab in UC is broad, comprising
phases I-IV trials in metastatic pretreated patients'’ "
and a phase II trial in metastatic treatment naive cisplatin-
ineligible patients.'* In the phase I trial, 95 pretreated
metastatic UC patients received atezolizumab achieving
a 40% response rate."’ The phase II trial included 310
platinum-pretreated patients and achieved a response
rate of 15% including 5% complete remissions (CR)."" A
total of 931 patients were randomised in the phase III trial
comparing atezolizumab against chemotherapy of physi-
cian’s choice (either docetaxel, paclitaxel or vinflunine).
While the primary endpoint of improved OS for patients
with high PD-LI expression was not reached, the OS was
numerically higher in the intention to treat population.'?
Atezolizumab had a better safety profile than chemo-
therapy with 20% grade 3/4 toxicity as compared with 43%
on chemotherapy. The efficacy and safety were confirmed
in a large real-world population (N=1004) safety trial also
including patients usually not eligible for immunotherapy
trials such as patients with brain metastasis, autoimmune
disease, renal insufficiency, HIV positivity as well as frail
patients.”” Moreover, atezolizumab monotherapy demon-
strated interesting efficacy in the firstline treatment of
cisplatin-ineligible patients with a response rate of 23%
(9% CR) and an OS of 15.9 months."

The combination of cisplatin/gemcitabine chemo-
therapy with atezolizumab has been demonstrated to
be effective and safe in a large phase III trial."” The trial
was positive for the primary endpoint of progression-free
survival without unexpected toxicity from the chemoim-
munotherapy combination.

Intravesical instillation of BCG is the recommended
standard of care treatment for patients with interme-
diate/high risk for progression non-MIBC (NMIBC)
after complete transurethral resection of the bladder
tumour (TURB).'® BCG was shown to cure carcinoma in
situ (CIS) and prevent recurrence of high grade NMIBC
and to prolong survival compared with TURB alone.'® "’
While the exact mechanism of BCG effect is not entirely
understood, it is clear that intravesical BCG induces a
local inflammation leading to induction of the innate
immune system allowing for a tumour-specific immunity
(adaptive immune response.'® ' Several different BCG
strains have been developed and used for intravesical
therapy. It has been recognised that there might be differ-
ences in terms of immunogenicity and efficacy between
strains.”’ This has increased interest in developping novel
BCG formulations.

Afardeveloped and promising new BCG-derived vaccine
is the recombinant Mycobacterium bovis (M. bovis)
BCGAureC::hly. rBCGAureC::hly which was formulated
as VPM1002BC for intravesical immunotherapy against
NMIBC. This recombinant BCG (rBCG) VPM1002BC
leads to translocation of proteins to the cytosol of infected
host or cancer cells by perforation of the phagosome.*! #*
In preclinical models, these changes induce macrophage
apoptosis, T cell priming and proinflammatory cytokine
expression, leading to CD4+ and CD8+ T cell responses
thatare superior compared with the parental BCG subtype
Prague. These observations are potentially leading to an
improved immune response. VPM1002BC has been used
for intravesical therapy in patients with BCG refractory
NMIBC in a clinical phase I/II trial (SAKK06/14). The
phase I part demonstrated very good tolerance of the
compound without need for dose modifications or grade
3 or 4 adverse events (AEs).* The phase II part including
42 patients clearly met the primary endpoint resulting in
a recurrence-free survival (RFS) rate in the bladder at 60
weeks in 49.3% of patients,”* while historical data from
second-line treatment with conventional BCG results
in an RFS rate of 12.5%.” Only two patients (5%) did
tolerate less than five instillations and this was not directly
related to VPM1002BC. Over the whole course of therapy,
treatmentrelated grades 1, 2 and 3 AEs were observed in
14.3%, 54.8% and 4.8% of the patients, respectively.

METHODS/DESIGN

The trial aims to implement a new immuno-immuno-
chemotherapy induction therapy for MIBC combining
rBCG intravesical installations and ICI followed by neoad-
juvant ICI in combination with chemotherapy, followed
by radical cystectomy and adjuvant ICI (figure 1).
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Study schedule SAKK 06/19: intravesical rBCG followed by perioperative chemoimmunotherapy for patients with

muscle-invasive bladder cancer. A multicentre, single-arm phase 2 trial. rBCG, recombinant BCG.

The trial is a single arm phase 2 trial including
patients with histologically proven urothelial cell
carcinoma of the bladder (pT2 or cT2, ¢T3 or cT4a
and <cNI1 (defined as a solitary lymph node <2cm
in the greatest dimension) and cM0 and be consid-
ered suitable for curative multimodality treatment
including radical cystectomy by a multidisciplinary
tumour board. Furthermore, location of tumour must
allow placement of catheter without risk of bleeding.
All histological subtypes are eligible with the excep-
tion of small cell neuroendocrine carcinoma. The
renal function must be estimated to reach a glomer-
ular filtration rate of >50 mL/min/1.73 m?2 to allow the
use of cisplatin. Patients with prior intravesical BCG,
with macrohaematuria and those unable to retain
BCG instillation for less than 1 hour are excluded.

The protocol includes additional research questions
such as preoperative assessment of treatment response
using MRI and circulating cell-free tumour DNA (ctDNA)
and correlation with the pathological outcome, the
tumour immunome before and after neoadjuvant chemo-
therapy and immunotherapy, tissue expression of PD-L1
and its relation to efficacy endpoints, biomarkers for anti-
PD-L1 treatment and their relation to efficacy endpoints,
the effect of the gut microbiota on the response to immu-
notherapy, immune parameters in urine samples and
their relation to efficacy endpoints.

Patients receive intravesical rBCG (VPM1002BC)
by three weekly instillations of rBCG with single dose
of VPM1002BC, live, 1-19.2x10° colony-forming units
(CFU) on days 1, 8 and 15 of the protocol. Atezoli-
zumab 1200mg fixed dose is started with the first
instillation of rBCG (+/- lday) and continued in
combination with the chemotherapy every 3 week for
four cycles. Chemotherapy consists of cisplatin and
gemcitabine for four cycles and is started on day 22
after the first rBCG instillation. Cisplatin is used at
a dose of 70mg/m? intravenously on day 1 every 3
weeks and gemcitabine is used at a dose of 1000 mg/
m? intravenously on day 1 and day 8 every 3 weeks.
Radical cystectomy with extensive lymph node dissec-
tion according to actual EAU guidelines is performed

4-8 weeks after completion of the last chemoimmuno-
therapy cycle. Adjuvant atezolizumab is given 1200 mg
fixed dose every 3 weeks for 13 cycles starting 4-16
weeks after date of surgery.

Endpoints

The primary endpoint of the trial is pathological complete
remission (pCR) after neoadjuvant treatment defined as
ypTO ypNO and no evidence of NMIBC (low grade, high
grade or CIS). The primary analysis will be based on the
results from central pathology review. This endpoint will
only be calculated for patients in the resected patients set.

The secondary endpoints are the following:

Event-free survival (EFS)

EFS is defined as the time from treatment start until
one of the following events, whichever comes first:

» Progression during neoadjuvant treatment leading to
inoperability.

» Recurrence or progression (in case of disease persis-
tence) of locoregional disease after surgery.

» Appearance of metastases at any localisation.

» Death.

Patients without event at the time of analysis and
patients starting a subsequent treatment in the absence of
an event will be censored at the date of the last available
assessment showing no event before the start of the subse-
quent treatment, if any. This endpoint will be calculated
for patients in the full analysis set (FAS).

Recurrence-free survival

RFS after RO resection is defined as the time from
surgery until one of the following events, whichever
comes first:

» Recurrence of locoregional disease.
» Appearance of metastases at any localisation.
» Death.

Patients without event at the time of analysis and
patients starting a subsequent treatment in the absence
of an event will be censored at the date of the last avail-
able assessment showing no event before the start of the
subsequent treatment, if any.

This endpoint will only be calculated for patients in the
RO resection set.
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Overall survival

OS is defined as the time from treatment start until death
from any cause. Patients not experiencing an event will
be censored at the last date they were known to be alive.
This endpoint will be calculated for patients in the full
analysis set (FAS).

Quality of resection
The quality of resection will be assessed in the following
way:
» Complete resection (RO) defined as free resection
margins proved microscopically.
» Completeness of the lymphadenectomy and surgery
using the photo documentation and histopathology.
» Postoperative complications will be assessed using the
Clavien-Dindo classification.
This endpoint will only be calculated for patients in the
resected patients set.

Pathological response rate

Pathological response rate (PaR) is defined as patho-
logical downstaging to<ypT2NOMO. The proportion of
patients with PaR will be calculated for patients in the
resected patients set. This endpoint will only be calcu-
lated for patients in the resected patients set.

Pattern of recurrence
Pattern of recurrence is defined as location of first tumour
recurrence. Patterns can be locoregional or distant or any
combination of these patterns.

Patients with secondary malignancies or patients with
no recurrence will not be taken into consideration for
this endpoint.

Feasibility

The following treatment feasibility criteria will be assessed:

» Completion of three instillations of intravesical
VPM1002BC.

» Completion
chemotherapy.

» Completion of four cycles of neoadjuvant atezoli-
zumab treatment.

» Timely admission to and completion of planned
surgery.

» Timely initiation and completion of 13 cycles of adju-
vant atezolizumab treatment.

of four cycles of neoadjuvant

Adverse events
AEs will be assessed according to NCI CTCAE V.5.0.

This endpoint will be calculated for patients in the
safety set.

The protocol includes additional research questions
such as preoperative assessment of treatment response
using MRI and circulating ctDNA and correlation
with the pathological outcome, the tumour immu-
nome before and after neoadjuvant chemotherapy
and immunotherapy, tissue expression of PD-L1 and
its relation to efficacy endpoints, biomarkers for
anti-PD-L1 treatment and their relation to efficacy

endpoints, the effect of the gut microbiota on the
response to immunotherapy, immune parameters in
urine samples and their relation to efficacy endpoints.

Statistics

The sample size is based on the primary endpoint

pCR. The null hypothesis is a pCR rate <35% (based

on reference 26) and the alternative hypothesis a

pCR rate 255%. Using Simon’s minimax two-stage

design with a type I error of 5% and a power of 80%,

39 resected patients are needed. With an estimated

drop-out rate of 15% (7 patients), we plan to recruit a

total of 46 patients.

After the first 12 patients have completed neoadjuvant
treatment, an interim safety analysis will be performed.
AEs and SAEs will be analysed descriptively. Special focus
will be given to CTCAE grade >3 directly related to intra-
vesical rBCG.

After neoadjuvant therapy and resection of the first 21
patients an interim efficacy analysis will be performed. If
the number of patients with pCR is 8 or less, the trial will
be stopped for futility. If, however, the number of patients
with pCRis 9 or more, the trial will continue to stage 2.

The primary analysis will take place after all patients
have completed neoadjuvant therapy and had surgery,
if applicable. The secondary analysis will be performed
when all patients have reached a follow-up of at least 2
years.

For the primary endpoint, the point estimate of the
PCR rate will be calculated using the uniformly minimum
variance unbiased estimator and the corresponding two-
sided 90% CI will be calculated using the ‘stage-wise
ordering’ based method. If the lower bound of the CI is
above 35%, the null hypothesis can be rejected.

For all other binary endpoints the point estimate and
exact 95% Clopper-Pearson CI of the proportion will be
calculated.

For the primary analysis of the primary endpoint, the
results from the central pathology review will be used.
Supportive analyses are planned based on the following
results:

» Local pathology.

» MRI (local and central assessment) before surgery.

» Cystoscopy and biopsy before surgery.

> ctDNA.

The following subgroup analyses are planned for the
primary endpoint:

» High PD-L1 expression (assessed by standardised
immunohistochemistry on tumour cells and tumour-
associated immune cells (IC) using a>5% positivity on
IC (ie, IC2) as cut-off) versus no or low expression.

» ypTO versus rest.

» ypNO versus rest.

» Resection status of TUR-B (complete vs incomplete).

All time-to-event endpoints will have the median value
estimated using the Kaplan-Meier method. The number
and type of events of each endpoint will be presented
descriptively by frequency and percentage.
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(A) The urothelial cancer (brown) is infiltrated by immune cells (yellow and red), (B) BCG enhances the local

inflammation by IFNy release resulting in increased number of immune suppressive immune cells (MDSC) and upregulation

of PD-L1, (C) chemotherapy diminishes MDSC, checkpoint inhibition blocks PD1-PD-L1 axis, (D) due to blocked immune
suppressive network immune effector cells (T cells) expand and kill tumour cells, additional cytotoxic effect of chemotherapy
kills tumour cells, activated T cells can cause systemic antitumour immune response. MDSC, myeloid-derived suppressor cell.

Categorical variables will be summarised with
frequency and percentage. The denominator for
percentages will be the number of patients within
the set of interest, unless otherwise specified. Contin-
uous variables will be summarised using median and
range.

Laboratory values will be expressed as the absolute
values and as grading according to NCI CTCAE V.5.0.
AE grading will be presented by type, grade and rela-
tion showing frequency and percentage of the within-
patient worst grade. In addition, grade >3 AEs and
AEs with relation to treatment 23 will be summarised
separately.

Patient and public involvement

The protocol was developed within the SAKK network
involving multiple stakeholders including physicians
specialised in uro-onocology, nurses and the patient advi-
sory board. The design of the trial is aimed to improve
cure rates and to pave a scientific way to avoid radical
cystectomy in the future, both clear aims to improve
quality of live. Patients will be recruited within the SAKK
network and the trial is accessible to the public via the
SAKK webpage (https://www.sakk.ch/en/news/new-
trial-patients-bladder-cancer-sakk-0619).  After closing
and analysis of the trial results will be published in scien-
tific journals. A lay abstract will be uploaded on the SAKK
webpage.

DISCUSSION

The presented clinical trial SAKK 06/19 is the further
development of immunochemotherapies for MIBC within
the SAKK network. SAKK has performed a predecessor
single arm phase II trial using neoadjuvant chemoimmu-
notherapy with cisplatin/gemcitabine in combination
with the PD-L1 inhibitor durvalumab (SAKK 06/17). In
this trial a total of 61 patients were included in Switzer-
land and in one German centre between May 2018 and
September 2019. We presented the primary analysis at
ASCO 2022 as first trial in MIBC to report a primary
endpoint of EFS (manuscript in preparation).

The rationale of the SAKK 06/17 trial was the addition
of neo-adjuvant chemotherapy with cisplatin and gemcit-
abine to checkpoint inhibition to support the develop-
ment of a therapeutic immune response by reducing
the influence of the chronic inflammation caused by the
immune suppressive innate cell network. Predominantly
myeloid derived suppressor cells (MDSCs, including
macrophages and neutrophils) are responsible for
chronic inflammation hampering the immune response.
Gemcitabine is known to reduce MDSCs and is there-
fore the ideal partner for an immunochemotherapy.?”
As a consequence of immune activation, IFN-gamma
is released resulting in TH1 T cell response. However,
IFN-gamma also induces PD-1 expression on TH1 T
cells leading to adaptive immune suppression aiming to
stop the T-cell response.” The use of ICIs is intended to
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block this negative feedback loop to allow a prolonged
T-cell response. Furthermore, the ddMVAC protocol was
avoided to not allow methotrexate to built up its known T
cell suppressive capacity counteracting the immune acti-
vating intention of this protocol.

Several similar neoadjuvant studies in MBIC using
immunotherapy or the combination of immunochem-
otherapy have reported pCR rates in the same range of
30%-40% and in addition, residual NMIBC can be found
in approximately 15%-20%." * ** ** Therefore, there is
hardly any improvement in the pCR rate compared with
cisplatin-based chemotherapy, especially when compared
with the more active regimen of ddMVAC.”

In view of these rather modest results so far, strategies
to further augment the immune response need to be eval-
uated. Beside concomitant application of radiotherapy
and immune checkpoint blockade, BCG appears to be a
promising combination partner. BCG has been used for
treatment of NMIBC for decades with very good success.
Itinduces initial CR in 70%-75% of patients with CIS and
prevents recurrence in 55%-65% of patients with high-
risk papillary tumours.'®'” However, 25%-45% of patients
do not respond initially and up to 40% experience
relapse after initial response. BCG induces an intense
local inflammatory response that mediates tumour immu-
nity. Several steps are involved in mounting the inflam-
matory response including attachment to the urothelium
with uptake by antigen presenting cells and putative
internalisation into urothelial cells followed by a boost of
the innate immune response and induction of adaptive
responses.'® Preclinical experiments demonstrated that
intravesical BCG instillations induce a robust infiltration
of T cells (CD4+ and CD8+) in the bladder wall.*! More-
over, a systemic immune response arises following intra-
vesical BCG demonstrated by increased levels of different
cytokines and chemokines including IFNy, IL-1, IL-2, 11-8,
TNF, CCL2, CCL5.%

Resistance mechanisms to BCG are not entirely under-
stood butinterestingly, granulomata found in patients not
responding to BCG were found to be highly expressing
PD-L1* suggesting a T-cell exhaustion resulting from
checkpoint activation. Patients with ARIDAIA mutation
and CCNEI amplification also appear to be at higher risk
of relapse after BCG treatment.” The immune response
induced by intravesical BCG is, however, not solely
restricted to the superficial urothelial layer but affects the
whole bladder wall and also induces a systemic immune
response.”’ Therefore, the next logical step appears to use
intravesical BCG also in patients with MIBC as an adjuvant
to prime and boost the immune response (both innate
and adaptive) when using systemic immunotherapy with
checkpoint inhibitors (figure 2). To avoid clinically rele-
vant delay three installations of BCG were considered to
be enough to prime and boost. This intended priming
of the immune system might be better achieved by using
the novel rBCG strain VPM1002BC which appears to have
improved safety”’ immunogenicity.?* This is mediated by
the exchange of the urease C gene with the Isteriolysin

gene in rBCG VPM1002BC leading to a stronger adoptive
and innate immune response. Furthermore, increased
autophagy likely contributes to more rapid elimination of
rBCG in the host and because listeriolysin is only active at
acidic pH it is rapidly degraded in the cytosol of the host
cell and its effects are shortlived.

Our trial includes a broad translational research
programme evaluating different possible markers of
treatment efficacy. We hope to help identify molecular
predicitive biomarkers to tailor treatment more effi-
ciently towards patients who are more likely to benefit
and to spare the others unnecessary systemic treatment
and proceed directly to radical local therapy.

In conclusion, this trial tests the hypothesis if a addi-
tion of a novel intravesical rBCG can enhance the local
and systemic immune response in the context of ICI
and chemotherapy and thereby increase pCR rate and
consequently also EFS. Improving pCR rate would be a
next step to the ultimate goal of omitting radical surgery
or extensive local radiotherapy to the bladder for these
patients.

Ethics and dissemination

The study has received approval by ethical committee
Zurich, Switzerland, BASEC-No. 2021-01872. Results will
be made available by publication.

Trial status

Recruitment started on May 2022, estimated closure of
accrual April 2025.
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