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Abstract. Urothelial tumors are one of the most prevalent cancers worldwide. Cisplatin-based chemotherapy has been the
standard first-line treatment for metastatic urothelial cancer (mUC). After nearly three decades of limited advances in the
treatment, immune checkpoint inhibitors (ICI) are now available. Responses to immunotherapy (IO) may be long lasting and
sustained but only occur in 20–30% of patients. Studies have shown that combining IO with different targeted therapies can
lead to potentiating effects with promising results. The first result combining ICI plus chemotherapy shows positive outcomes
over standard-of-care in first line mUC. The aim of this article is to review the results, the benefits and new challenges that
the combination of chemotherapy and IO can bring to patients with metastatic urothelial carcinoma.
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INTRODUCTION

Urothelial tumors are one of the most prevalent
cancers worldwide, with around 430,000 new diag-
noses each year [1]. Most of these tumors arise from
the bladder [2]. By the time of diagnosis, 75% of
bladder tumors are non-invasive and have a high
recurrence rate and progression despite local therapy.
Muscle invasion is present in 25% of cases and leads
to a 5-year mortality rate around 50% [3].

Cisplatin-based chemotherapy has been the stan-
dard first-line treatment for metastatic urothelial
cancer for more than 30 years [4, 5]. Historically,
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the combination of methotrexate, vinblastine, adri-
amycin and cisplatin (MVAC) with no dose dense was
considered the standard-of-care for advanced blad-
der cancer since the 1980s [6]. Nowadays, the most
commonly used combination is cisplatin/gemcitabine
(CG) due to a better tolerability profile, with a
lower incidence of febrile neutropenia, etc. A 5-year
update analysis confirmed that CG was not superior
to MVAC in terms of survival (14 vs 15.2 months,
respectively; HR 1.09 (0.88–1.34)) [7].

Probably due to a median age at diagnosis of
the advanced disease of 73 years old, it is esti-
mated that around 50% of patients are ineligible
to receive cisplatin-based chemotherapy [8]. The
presence of Galsky criteria, including creatinine
clearance <60 mL/min and performance status (PS) 2
of the Eastern Cooperative Oncology Group (ECOG)
2 or Karnofsky index of 60 to 70%; but also
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hearing loss and/or peripheral neuropathy ≥grade 2
(CTCAE version 4.0) or New York Heart Association
class III heart failure are conditions for ineligibil-
ity to receive cisplatin-based regimens [9]. The first
two criteria are also the most frequently used as
ineligibility criteria in clinical practice [8]. More-
over, the ineligibility for cisplatin is conditioning
for a poorer prognosis. Furthermore, those patients
who are ineligible for cisplatin receive less active
chemotherapy regimens, mostly carboplatin-based.
The EORTC 30986 phase III trial compared car-
boplatin/gemcitabine (CaG) and a modified scheme
of carboplatin/methotrexate/vinblastine (MCAVI) in
178 patients ineligible to receive cisplatin. Overall
the results showed that the survival was 9.3 and 8.1
months, respectively, favoring the CaG arm. Toxicity
was lower in the CaG arm (9.3% vs. 21.2% of severe
adverse events) [10].

After nearly three decades of limited advances in
the treatment and systemic management of mUC,
recent advances in immunotherapy are now avail-
able. Urothelial cancer is one of the cancers with
a higher rate of somatic mutations and about one
fourth of the patients have PD-L1 overexpression
[11]. A high mutational load is thought to be related
to increased neoantigen expression and is also asso-
ciated with improved response to ICIs [12]. Recently,
we have seen that up to five different anti PD-
1 and PD-L1 agents have been approved in the
platinum-refractory setting (Table 1). After IMvigor
210 and Keynote-052 trials, atezolizumab and pem-
brolizumab were too approved for front-line use in

cisplatin-ineligible patients with locally advanced
or metastatic UC [13,14]. These approvals were
conditional and required confirmatory data from
KEYNOTE-361 and IMvigor130 studies to main-
tain their approval in this disease state. The data
monitoring committees identified early deaths among
PD-L1 low populations and decreased survival in the
monotherapy arms of both trials. EMA and FDA
revised their recommendation to restrict the use of
atezolizumab and pembrolizumab to PD-L1 high
first-line cisplatin-ineligible patients with advanced
UC [15]. Positivity is defined as a combined pos-
itive score (CPS) of ≥10 for pembrolizumab and
IC 2/3 (PD-L1–stained tumor-infiltrating immune
cells (ICs) covering ≥5% of the tumor area) for ate-
zolizumab. Those with low expression should receive
non-cisplatin-based chemotherapy [16].

NEEDS AND RATIONALE TO COMBINE
CHEMOTHERAPY AND ICI

Roughly 20–30% of patients with metastatic
urothelial tumors will have long lasting clinical ben-
efit when treated with immunoncology agents. In
recent years, clinical trials in different solid tumors
have shown that combining ICIs with different tar-
geted therapies can lead to potentiating effects.

Several PD-1/PD-L1 inhibitors in combination
with chemotherapeutic agents are being investigated.
Theoretically, cytotoxic chemotherapy can cause
lysis of tumor cells, potentially increasing immuno-

Table 1
Results of second-line immunotherapy trials

Keynote045 IMvigor210 Imvigor211 Durvalumab Checkmate275 Checkemate032 Avelumab

Drug Pembrolizumab Atezolizumab Atezolizumab Durvalumab Nivolumab Nivolumab Avelumab
Phase 3 2 3 1/2 2 1/2 1/2
N 270 310 467 191 270 63 161
PD-L1 22C3 Dako SP142 SP142 SP263 28–8 Dako 28–8 Dako 73–10 Dako

TC Ventana IC+TC Ventana TC TC IC+TC
IC+TC IC+TC

ORR CPS>10%:
20.3%

IC1/2/3 : 18% IC1/2/3 : 14,1
(A) vs 14,7
(CT)

PD-L1+: 26% PD-L1 < 1%:
16%

PD-L1 < 1%:20,5% PD-L1+: 53.8%

IC2/3 : 27% IC2/3 : 23 (A)
vs 22 (CT)

PD-L1-: 4,1% PD-L1 ≥ 1%:
24%

PD-L1%:37% PD-L1-: 4.2%

OS CPS<10%:
20,3 m (P)
vs 7,7 m
(CT)

IC2/3 : 12,3 m IC0/1 : 10,6
(A) vs 11,1
(CT)

PD-L1 < 1%:
5,9 m

PD-L1 < 1%: 9,9 m PD-L1 < 1%: 12,9 m

CPS ≥ 10%:
8,0 m (P) vs
4,9 m (CT)

IC2/3 : 11,4 m IC1/2/3; 8,2
(A) vs 7,3
(CT)

PD-L1 ≥ 1%:
11,3m

PD-L1 ≥ 1%:16,2 m PD-L1 ≥ 5%: NR

Abbreviations: N, number of patients recruited; ORR, overall response rate; OS, overall survival; PD-L1, Programmed Death-Ligand 1; IC,
immune cells; CT, chemotherapy; IPI, ipilimumab; A, atezolizumab; P, pembrolizumab; NR, not reported; CPS, Combined Positive Score.
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genicity, promoting the production of tumor antigens.
Emerging evidence that defends the immunogenic
potential of chemotherapy has led to the theory
that cytotoxic therapy could synergize with ICIs
[21]. On the other hand, the chemotherapy modu-
lates the immune system, decreasing myeloid-derived
suppressor cells and increasing the ratio between
effector T cells and regulatory T cells, although this
mechanism is not widely known. In addition, cyto-
toxic therapy can reduce immunosuppressive factors
released by tumors and promote the presentation of
antigens, increasing the anti-tumor response of T
cells. Different chemotherapeutic agents can influ-
ence the immune response to different degrees which
may explain the different results observed in trials
with various chemotherapy regimens [17]. To date,
the clinical trials that have shown the most promis-
ing results of this combination have been in the
area of lung, breast and head and neck cancer. In
metastatic non-small cell lung cancer, atezolizumab
in combination with chemotherapy with carboplatin
and nab-paclitaxel compared with chemotherapy
(IMpower130) showed a significant and clinically
significant improvement in overall survival [18]. In
small cell lung cancer, first-line atezolizumab and
extensive stage chemotherapy resulted in overall sur-
vival and significantly longer [19]. Still in lung
cancer, metastatic non-small cells the combination
of pembrolizumab and chemotherapy (Keynote 189)
resulted in significantly longer overall survival as well
[20]. In triple negative metastatic breast carcinoma,
the combination of atezolizumab plus nab-paclitaxel
(IMpassion130) has also obtained promising results
by reducing the risk of death from the disease by
20% in all patients and 38% in the subgroup express-
ing PD-L1. In patients with positive PD-L1 tumors,
the median overall survival was 25.0 months with
the combination compared to 15.5 months with stan-
dard chemotherapy alone [21]. Finally, in recurrent
or metastatic head and neck cancer, the combination
of pembrolizumab with chemotherapy (Keynote 048)
improved overall survival in the total population [22].

This idea was the rationale for the IMvigor130
study, a phase III trial designed to evaluate the
efficacy and safety of first-line atezolizumab alone
or in combination with platinum-based chemother-
apy versus platinum-based chemotherapy alone [23].
IMvigor130 study enrolled 1213 patients who had
received no prior systemic therapy for mUC and
were eligible for platinum-based chemotherapy.
Patients were randomised to receive atezolizumab
plus platinum-based chemotherapy, atezolizumab

monotherapy or platinum-based chemotherapy plus
placebo as the control arm. The co-primary effi-
cacy endpoints were investigator-assessed PFS per
RECIST v1.1. and OS in the combination versus arm
standard chemotherapy and OS in the monotherapy
arm with atezolizumab versus standard chemother-
apy arm. The stratification factors were PD-L1
immunohistochemistry status (IC0 vs IC1 vs IC2/3),
Bajorin risk factor score including KPS < 80% vs
≥80%, presence of visceral metastases (0 vs 1 vs 2
and/or patients with liver metastases) and investigator
choice of platin/gemcitabine (cisplatin + gemcitabine
or carboplatin + gemcitabine).

IMvigor130 trial met the co-primary endpoint of
investigator-assessed PFS. After a median follow-up
of 11.8 months, the combination of atezolizumab plus
platinum-based chemotherapy prolonged median
PFS to 8.2 months (95% confidence interval
[CI], 6.5–8.3) compared to 6.3 months (95% CI,
6.2, 7.0) with placebo/platinum-based chemother-
apy (hazard ratio [HR] 0.82; 95% CI, 0.70, 0.96;
p = 0.007). No statistical difference in OS was
observed in the first reported interim analysis (HR
0.83, 95% CI: 0.69–1.00, one-sided P = 0.027), once
it did not cross the efficacy boundary of 0.007
per the O’Brien-Fleming alpha spending function.
Exploratory subgroup analysis showed a consistent
benefit for the combination but also suggested that
patients who received cisplatin, and those with the
highest levels of PD-L1 and best performance status,
could benefit more from the combination regimen.
Combination therapy doubled the rate of complete
responders (13% vs 7% vs 6%), however, no dif-
ferences in overall response rate were observed in
the combination versus the standard arm (47% vs
44%). When comparing the activity of atezolizumab
monotherapy with platinum/gemcitabine chemother-
apy, interim OS did not show a statistically significant
survival benefit for immunotherapy (HR 1.02, 95%
CI: 0.83–1.24). Nevertheless, it was observed that the
kinetics of the survival curves from chemotherapy
and single-agent ICI are different and it also sug-
gested that patients with overexpression of PD-L1
may benefit in a greater manner. Safety in the ate-
zolizumab plus chemotherapy arm appeared to be
consistent with the known safety profiles of the indi-
vidual agents and there were no unexpected events
within the combination group. Adverse events (AEs)
leading to treatment withdrawal occurred in 34%, 6%
and 34% of patients in combination, monotherapy
and chemotherapy, respectively (Table 2). There are
currently other first-line trials that will help us to clar-
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Table 2
First line atezolizumab and pembrolizumab single-agents evidence for cisplatin ineligible patients in prospective trials

Atezolizumab
(IMvigor 210 cohort 1)

Atezolizumab
(IMVIGOR 130 single arm)

Pembrolizumab
(Keynote-052)

Phase Phase II Phase III Phase II
Number of Patients 119 362 307 (treated for ≥4 months)
Dosing 1200 mg every 3 weeks 1200 mg every 3 weeks 200 mg every 3 weeks
ORR 23% (9% CR) 23 (6% CR) 27% (6 % CR)
Duration of Response 70% of responses ongoing

at 17.2 months
Not reached after median follow

up 11.8 months
78% of responses ongoing

at ≥6 months
Median OS 15.9 months 15.7 11.5 months
Median PFS 2.7 months Not reported 2 months
Rate of Grade ¾

treatment-related AEs
16% 15% 16%

Abbreviations: CR, complete response; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; AE, adverse events.

ify and confirm the data obtained in this trial, as well
as to understand the best strategy for patients with
untreated metastatic urothelial carcinoma (Fig. 1). As
the results are remarkable and of high importance to
the bladder cancer management, we would like to
discuss some new challenges that arise following the
publication of these data.

CHALLENGES AFTER IMVIGOR130
RESULTS TO FACE WITH THE
COMBINATION OF CHEMOTHERAPY
PLUS ICI

The purpose of using immunotherapy with
chemotherapy is to ideally potentiate the activity of
both strategies. This is the first ICI-chemotherapy
combination study to demonstrate an improvement
in PFS over standard-of-care in first line mUC, but
it has not yet been shown an impact on OS. There-
fore, there are many questions and hypotheses that
still need to be answered regarding the association of
ICI and chemotherapy in urothelial tumors.

As for the use of chemotherapy, Galsky’s crite-
ria are widely used to identify patients eligible or
ineligible for cisplatin-based chemotherapy, although
there are other factors that are affecting the physi-
cian’s decision as reported in large retrospective
studies from daily practice [8, 24]. In IMvigor 130
trial, patients were stratified according to classi-
cal Galsky’s criteria, but investigators were able
to choose between cisplatin + gemcitabine or carbo-
platin + gemcitabine according to their own standard
practice and regardless of Galsky’s status. In consis-
tency with the available “real world data”, up to 52%
of cisplatin-eligible patients received carboplatin-
based schemes, indicating that either the investigators
are considering additional factors for defining inel-

igibility for cisplatin or they simply felt more
comfortable with a better tolerated option. The oppo-
site also happened, and 10% of patients who were
considered ineligible for cisplatin received this drug.
There are no published data on this subject, but in
daily practice platinum-based treatments are likely
to be performed in patients with creatinine clearance
between 50 and 60 ml/min. Moreover, about 12–13%
of patients who started cisplatin (combination and
chemotherapy arm) needed to discontinue it due to
tolerance. There is an increasing thought that besides
Galsky’s criteria, there are other factors constrain-
ing clinicians to decide which treatment can better fit
each patient.

It is also interesting that more patients within the
combination arm were ineligible for cisplatin than
in the standard chemotherapy arm (45% vs 35%),
which may have disadvantaged the combination arm
in terms of prognosis. This is supported by the results
of Bamias et al, who showed that cisplatin admin-
istration was associated with OS benefit [8]. Other
baseline characteristics in the IMvigor130 trial, such
as age, PD-L1 expression, ECOG 2 and Bajorin risk
factors were well balanced in the trial. In the subgroup
analysis it seemed that those patients with ECOG
2, Bajorin risk factors 2, and PD-L1 low expression
had worse PFS and OS compared to other patients.
Definitely, these patients pose the poorer prognosis
regardless of the treatment received. One question
that arises from this poor prognosis subgroup is which
would be the best treatment to offer to these patients.

We may have different interactions when two ther-
apies are used together. When we combine two drugs,
we can have several effects: additive, where the final
effect is equal to the sum of the effects of each of
the agents involved; synergistic where the effect is
greater than the sum of the effects of each agent
or deleterious when the combination is worse due
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Fig. 1. Ongoing first-line trials of combination of chemotherapy plus ICIs (Immune Checkpoint Inhibitor). IO: ImmunoOncology drug.

to unforeseen interactions. The complete responses
(CR) obtained in the combination arm appear to trans-
late the sum of those obtained in the chemotherapy
arm plus the atezolizumab arm (13% vs 7% vs 6%)
(Fig. 2 [25]). We may also wonder after these results
whether the non-synchronous but sequential use of
these therapies could not produce exactly the same
rate of complete responses. It would be an interest-
ing point to explore in future essays. Besides that,
the duration of response is usually improved with
IO and patients with a CR may remain progression-
free for a long time, an effect repeatedly shown in

other IO trials by the plateau formed by the tail of
the OS curve. When looking at the Kaplan-Meier OS
curves of atezolizumab monotherapy vs chemother-
apy, there are more deaths in the first 12 months in
the atezolizumab arm, however, curves crossed each
other and go together thereafter reflecting a differ-
ent kinetic of response to ICI versus chemotherapy.
Concurrently, in the comparison between the combi-
nation arm vs the chemotherapy arm, the OS curve
does not show this crossing. This suggests that there
is an unidentified subgroup of patients who do not
benefit from IO and should receive chemotherapy –
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Fig. 2. Kinetics of expected outcomes with different treatment
modalities in urothelial tumors and differences between synergis-
tic vs additive effect of combinations. ICI: Immune Checkpoint
Inhibitor.

in combination or alone – for their disease. That elic-
its the unmet need of a reliable biomarker to identify
these patients.

Another timely question that remains unanswered
is which patients may benefit from the initiation
of joint therapy (IO + CT) and who may bene-
fit from sequential therapy with IO following a
response to CT. In HCRN GU14-182 trial, patients
treated with platinum received pembrolizumab as
a maintenance therapy showing an improvement in
progression-free survival relative to patients who
received placebo (P = 0.036). Currently, the mainte-
nance strategy is being studied in the Javelin 100
phase III, which attempts to understand the ben-
efits of maintaining first-line IO after response to
first platinum-containing chemotherapy, the results of
which may also bring changes to our clinical practice.
Another interesting question is to try to understand
which patients may benefit from the combination of
IO.

Interestingly, it was also observed at the
IMvigor130 trial that among patients in the combina-
tion arm, there appears to be an advantage for those
who received cisplatin compared to carboplatin treat-
ments. There are several possible explanations for
these results. It may be due to the higher immuno-
genicity of cisplatin, the fact that cisplatin is better
regardless of interaction with IO or may also suggest
a synergistic effect with immunotherapy [26, 27].

Based on the available data of the IMvigor130 trial,
it seems that patients with higher expression of PD-
L1 (IC 2/3) appeared to a greater benefit from the
use of atezolizumab single agent vs chemotherapy
in the interim OS analysis (HR 0.68, not statistically
significant). It was also observed that using IO alone
was better tolerated than chemotherapy therapy (dis-
continuation rate of 34% in the chemotherapy arm
vs 6% in the atezolizumab single-agent arm). Along
with a better tolerability, usually comes a greater
quality-of-life, and this feature is of fundamental

Fig. 3. Factors that may condition for therapeutic decision.

importance, especially in elderly patients as we com-
monly see in our daily clinical practice. Therefore,
an active debate should be initiated on whether in
patients with PD-L1 IC 2/3 ineligible for cisplatin,
monotherapy with IO could be the best choice for
these patients ahead of carboplatin-based chemother-
apy regimens. Maybe this is already the standard of
care and likely what most clinicians are doing already
in practice. Even in the cisplatin-eligible population,
IMvigor130 data may also bring data supporting the
use of atezolizumab as a single-agent based on tolera-
bility, long-term outcomes as well as patients’ desires
(Fig. 3).

Another unmet need is the therapeutic strategy
for patients who are ineligible for any chemother-
apy, not only cisplatin. As the tolerability of IO is
consistently better than CT, these individuals may
have an option besides having a best supportive care,
although we still have no prospective data address-
ing this scenario. Patients who progress when treated
with chemotherapy combined with immunotherapy
do not appear to progress more aggressively than
those treated with immunotherapy alone. Hyperpro-
gression do not seem to happen more often in these
patients.

New strategies for predictive biomarkers are
needed, and these new potential biomarkers should
be validated in urothelial cancer. Nowadays, it is
suggested that PD-L1 expression in bladder can-
cer cells is associated with more aggressive clinical
features and lower OS in patients with metastatic dis-
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ease. Regarding PD-1 / PD-L1 targeted treatment
in patients with mUC it is known that, although
the benefit is greater in patients with positive PD-
L1, patients with negative PD-L1 may also respond
to anti-PD-1 therapy[28]. Therefore, a more useful
marker is needed to determine the appropriate patient
for antiPD-1/PD-L1 therapy. IMvigor130 and other
ongoing trials will definitely contribute to a better
understanding of the molecular markers that may help
to predict the activity of ICIs either alone or in combi-
nation with chemotherapy according to the different
molecular subtypes.

With the available data of IMvigor130, a new
discussion is opened on what we should give to
our patients after IO treatment in the first line both
as a single agent or in combination. Behaviour of
chemotherapy arm in IMvigor130 is better than
expected, especially in the long term, as far as 30%
of patients remain alive after 24 months compared to
15–20% in the classical von der Maase trial. More
and better second and subsequent lines of treatment
options in urothelial tumors may also impact on the
long-term OS of urothelial patients.

CONCLUSIONS

Upfront treatment of metastatic urothelial tumors
is changing and very exciting times on the way
in this field are foreseen. Single-agent pem-
brolizumab or atezolizumab are new treatment
options for those patients ineligible to receive
cisplatin-based chemotherapy if overexpression of
PD-L1 is observed and also for those who are ineligi-
ble for any platinum-based chemotherapy regardless
of the expression levels of PD-L1. The combina-
tion of chemotherapy plus ICI has demonstrated to
improve PFS but has not yet impacted on overall
survival. Therefore, activity of the combination of
ICI plus chemotherapy seems to be more additive
rather than synergistic. A combination strategy looks
well tolerated with no unexpected adverse events and
practice will change if OS is achieved with a longer
follow-up. Unfortunately, there is a lack of reliable
biomarkers that may help to select the best patients for
the combination strategy. Clinical selection of those
patients with a better prognosis seems to be based on
the more accurate patient profile for these combina-
tions. Trials looking for the activity of dual immune
targeting versus chemotherapy are also ongoing and
will generate future debates. Novel targets in urothe-
lial tumors field including FGFR, HER2, Nectin-4,

and DNA-repairing genes alterations will also impact
the future selection of patients for one or another
alternative.
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