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Abstract: (1) Background Immune checkpoint inhibitors (ICIs) have recently become an important
therapeutic option for patients with advanced urothelial carcinoma (aUC). Avelumab is an anti-PD-
L1 (programmed cell death ligand 1) antibody that restores antitumor T-cell immune function by
blocking the binding of PD-1 to its ligand PD-L1. (2) Methods: Our study enrolled 60 elderly patients
(>70 years) diagnosed with aUC. The primary endpoints of this study were overall survival (OS),
progression free survival (PFS), and objective response rate (ORR); the secondary endpoints were
tolerability, pre- and post- treatment reduction in serum Ca 19.9, and quality of life (QoL). (3) Results:
Our results showed no statistically significant or clinically relevant differences between the PD-L1-
positive and negative groups. Avelumab was well tolerated and resulted in good disease control,
with a moderate toxicity profile and significant clinical benefit. The median PFS was 3.6 months
(95% CI: 2.3-6.8), and the median OS was 18.6 months (95% CI: 6.3-20.7), with an ORR of 20%. A
significant correlation was observed between serum Ca 19.9 reduction and PFS of 0.59 (95% CI:
0.12-0.57), p = 0.007. (4) Conclusions: Avelumab is an immunotherapy treatment that has been shown
to be an effective and well tolerated treatment option in elderly patients with aUC.

Keywords: Avelumab; immunotherapy; advanced urothelial carcinoma; progression free survival;
quality of life

1. Introduction

Between 20% and 50% of urothelial carcinomas are characterized by a high expression
of programmed cell death ligand 1 (PD-L1), a characteristic associated with increased
response to immune checkpoint inhibitors in several types of cancer [1]. Advanced
stage/metastatic urothelial carcinoma (aUC) has a poor prognosis, although most patients
have a good response or stable disease with first line platinum based chemotherapy, usually
between four and six cycles, based on their response and tolerability [2,3]. Responses to
chemotherapy treatment are generally not durable, and the 5-year progression free survival
(PFS) rate is around 10% [4]. Patients with progression, after a period of follow-up, undergo
a second line, usually based on vinflunine or taxanes, which are poorly effective and have
nonnegligible toxicity [5]. Avelumab is a monoclonal antibody directed against the pro-
grammed cell death receptor ligand PD-L1. In the multicenter phase III Javelin 100 study,
patients with aUC without progression after a first line regimen of platinum, salts, and
gemcitabine for at least four cycles, were randomized to receive maintenance therapy with
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Avelumab, 800 mg administered intravenously over 60 min every 2 weeks according to the
guidelines until unacceptable toxicity, progression, or patient withdrawal of consent [6].
Avelumab showed a median overall survival (OS) of 21.4 months vs. 14.3 months and
a median PFS of 3.7 months in the Avelumab group and 2.0 months in the support-only
arm [7]. From the subgroup analysis of the Javelin Bladder 100 study, we conducted a
retrospective observational study to evaluate the safety and efficacy of Avelumab main-
tenance in elderly patients treated with first line platinum based chemotherapy—four or
six cycles of gemcitabine plus cisplatin or carboplatin chemotherapy—and without disease
progression (i.e., ongoing complete response, partial response, or stable disease). Scientific
data on the management of elderly patients with aUC are limited and rather scarce in the
medical literature due to the underrepresentation of elderly patients in clinical trials [8,9].
In this study, the primary endpoints were OS, PFS, and objective response rate (ORR);
the secondary endpoints were tolerability, pre- and post-treatment reduction in serum
carcinoembryonic antigen 19.9 (Ca 19.9), and quality of life (QoL) in the overall PD-L1
positive and PD-L1 negative population. Ca 19.9 may be elevated in some patients with
advanced or metastatic urothelial carcinoma and may be used for prognostic purposes.
Additionally, in the setting of pseudoprogression—when the tumor appears temporarily
enlarged due to inflammation or immune activation before responding to treatment—an
increase in Ca 19.9 may reflect a temporary change due to treatment.

2. Results
2.1. Patient Descriptive Characteristics

A total of 60 patients were enrolled in this retrospective observational study between
March 2021 and June 2024. All patients were older than 70 years of age at enrollment and
were all white, 32 males and 28 females, with a median age of 76 years (range between
70 and 88). Only 16 patients were pretreated with cisplatin, 44 with carboplatin, and all with
gemcitabine, and all underwent a multidisciplinary geriatric and psychological evaluation
to select patients eligible for treatment. Regarding the Eastern Cooperative Oncology
Group (ECOG) performance status (PS), evaluated in all 60 patients, [10] was grade 0 in
43 patients (72%), and 17 (28%) had ECOG PS 1. There were 38 patients who underwent
primary surgery. PD-L1 positive status was 53%, and PD-L1 negative status was 47%.
Site of primary tumor in bladder 85% and urethra 15%. Metastatic sites of disease prior
to Avelumab immunotherapy were lymph nodes 62%, liver 12%, lung 14%, peritoneum
23%, and skeletal metastases 12%; some patients had multiple metastatic sites (Table 1).
Thirty-eight patients had pretreatment Ca 19.9 values above the normal range. Biopsy
specimens were analyzed by the central laboratory and assessed for PD-L1 expression by
immunohistochemistry (IHC). PD-L1 expression was classified as the combined PD-L1
positive score (CPS), defined as the percentage of tumor and immune cells expressing
PD-L1 relative to the total number of tumor cells.

Table 1. Characteristics of enrolled patients (1. 60).

n =60 (%) p Value
Mean age [range] 76 [70-88] 0.53
Sex
Male 32 (53) 0.43
Female 28 (47) 0.05
ECOG ! Performance Status

0 43 (72) 0.12
1 17 (28) 0.86

2 _ -

Site of tumor

Bladder 51 (85) 1.07

Urethra 9 (15) 0.89
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Table 1. Cont.

n =60 (%) p Value
PD-L1 2 Status
Positive 32 (53) 0.45
Negative 28 (47) 0.98
Location of metastasis
Liver 7 (12) 1.48
Lung 8 (14) 0.43
Lymph nodes 37 (62) 0.46
Peritoneum 14 (23) 1.04
Skeletal 7 (12) 0.85
Pretreatment
Cisplatin plus Gemcitabine 16 (27) 0.02
Carboplatin plus Gemcitabine 44 (73) 0.65

1 ECOG = Eastern Cooperative Oncology Group; 2 PD-L1 = programmed cell death ligand 1.

2.2. Clinical Outcomes

Avelumab in first line maintenance in aUC in elderly patients was well tolerated, with a
moderate toxicity profile after a median follow-up of 21.6 months (95% CI: 9.2-23.4). The me-
dian OS was 18.6 months (95% CI: 6.3-20.7) (Figure 1), and the median PFS was 3.6 months
(95% CI: 2.3-6.8) (Figure 2). Response analysis using iRECIST criteria—immunotherapy re-
sponse criteria—showed that treatment was well tolerated in all patients with good disease
control. The median response time in all patients was 4.2 months (95% CI: 2.7-7.9), which
had a significant impact on the QoL improvement. No patients had a complete response
(CR); 16 patients (27%) had a partial response (PR); 38 patients (63%) had stable disease
(SD), and six patients (10%) had progression (PD). Treatment with Avelumab was well
tolerated and resulted in a good level of disease control DCR (CR + PR + SD) > 90% and
an ORR > 20% (Table 2). The Pearson correlation coefficient (r) showed a good correlation
between PFS and Ca 19.9 reduction with an r-value of 0.59 (95% CI: 0.12-0.57), p = 0.007
(Table 3). In particular, the Ca 19.9 reduction was >40%, and this reduction was associated
with an increase in PFS. Ca 19.9 reduction was shown in patients with a greater response to
treatment. Our results showed no statistically significant or clinically relevant differences
between the PD-L1 positive and negative groups; survival and response benefits of ther-
apy were observed in all patients. PD-L1 expression does not appear to be a predictor of
treatment response.

Overall survival

) I 95% CI: 6.3-20.7
0s 05 18.6

06 ‘

cum survival

04

02 ‘
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6,00 8.00 10.00 1200 1400 16,00 1800 20,00 2200
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Figure 1. Overall Survival (OS) (n. 60).
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Progression free survival
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Figure 2. Median Progression Free Survival (PFS) (1. 60).

Table 2. Overall Response Rate.

n =60 (%) p Value
Complete response - -
Partial response 16 (27) 1.02
Stable response 38 (63) 0.14
Progressive response 6 (10) 0.01
Overall Response Rate (CR ! + PR 2) 16 (27) 0.91
Disease Control Rate (CR + PR + SD 3) 54 (90) 1.04

1 CR = complete response; > PR = partial response; > SD = stable response.

Table 3. Average score Cal9.9 ante- and post-treatment with Avelumab (1. 60).

Mean SD t p
Cal9.9 Ante-treatment 126 9.04
4.68 0.07
Cal9.9 Post-treatment 38 5.62

2.3. Quality of Life Value

Atbaseline, the EORTC (European Organization for Research and Treatment of Cancer)
QLQ-C30 questionnaires described a generally low QoL (the score for global health status
was 56.4); the follow up score was higher (69.8). In the symptom scales, patients reported
sleeping problems (41.4), fatigue (32.6), and pain (48.6) at baseline. An improvement in
QoL was observed at follow-up, with a reduction of pain symptoms and an improvement
of general health status in 67% of patients (Table 4). Patients reported pain due to skeletal
metastases, and they were treated with nonopioid analgesics and, in some cases, with
radiation therapy. Furthermore, the follow-up questionnaires reported the disappear-
ance of chemotherapy-related toxicities (mucositis, nausea, vomiting, diarrhea, anemia,
neutropenia, and fever).
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Table 4. Quality of Life Score (1. 60).

Baseline Follow-Up P
Global health status 56.4 69.8 0.46
Physical 429 45.8 1.34
Role 53.5 54.1 0.34
Cognitive 43.3 445 0.01
Emotional 49.8 48.2 1.53
Social 41.7 421 0.48
Fatigue 32.6 35.8 0.86
Pain 48.6 36.2 1.57
Nausea and vomiting 21.6 21.8 0.27
Dyspnea 21.2 13.2 0.46
Loss of appetite 20.3 21.2 0.84
Insomnia 414 42.1 0.09
Constipation 17.2 18.1 0.24
Diarrhea 28.5 29.2 0.77
Financial impact 54.2 46.4 1.09

2.4. Tolerability

In general, adverse events related to immunotherapy—and, therefore, in this case,
to Avelumab—are due to the hyperactivation of the immune system. Avelumab inhibits
the binding between the PD-1 receptor and the ligand PD-L1, reactivating the immune
response against the tumor, but, in some cases, it can also lead to a reaction against healthy
tissue, giving rise to autoimmune reactions.

Side effects were mainly immune-related and, therefore, linked to the stimulation of
the immune system that can develop autoimmune reactions against the body. All toxicities
due to immunotherapy treatment were treated with the immediate discontinuation of
Avelumab and administration of corticosteroids with doses gradually increased accord-
ing to the severity of the reaction and implementation of supportive therapies. Overall,
Avelumab was well tolerated at each cycle of therapy. All patients continued treatment
until progression or unacceptable toxicity. No patient died from treatment-related adverse
events, but two patients had immune-related adverse events (AEs) that led to treatment
discontinuation. AEs of any grade occurred in 32%, including grade > 3 AEs in 6%. Three
patients initially experienced an AE after the first administration of Avelumab, with facial
flushing, tachypnoea, cough, and hypertension that resolved after the administration of
antihistamines and steroids. Endocrine toxicities were statistically the most significant.
Thyroid dysfunction in four patients was treated by the endocrinologist with levothyroxine,
and one patient had grade 2 adrenal insufficiency. Grade 2 to 3 immune-related colitis
occurred in six patients and required steroids, rifaximin, loperamide, and electrolyte infu-
sion therapies. Two patients had urinary tract sepsis that resolved with antibiotic therapy.
Other more common non-immune-related AEs occurring with Avelumab were fatigue 10%,
nausea 9%, 8% decreased appetite, 4% weight decreased, dyspnea (2%), and anemia (3%).

3. Discussion

The incidence of cancer increases with age, although with a different trend between
the two sexes. The biological bases of this correlation include the progressive accumulation
of carcinogenic factors in the body and the decrease in cellular repair mechanisms [11].
Age is no longer a limit for increasingly effective and less toxic cancer medical therapies;
increasingly, older people enjoy good health, and this makes them able to tolerate cancer
treatments better and for longer. In elderly patients with aUC, treatment is aimed at symp-
tom control, maintenance of good QoL, and improved survival. The literature does not
provide enough data on elderly patients because they are often underrepresented due to the
risk of serious toxicities or treatment discontinuations [12]. We conducted this retrospective
observational study only in elderly patients with aUC with no disease progression after
platinum to understand how they responded to Avelumab. Our results showed that the
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maintenance of Avelumab significantly prolonged OS with a good ORR and manageable
toxicity. In the descriptive analysis, we monitored serum Ca 19.9 in our patients and
found a decrease in Ca 19.9 enzyme levels in patients who responded to treatment and an
increase in those with progressive disease; in fact, the result showed a good correlation
between PFS and Ca 19.9 reduction with an r-value of 0.59 (95% CI: 0.12-0.57), p = 0.007.
This observation suggests that serum Ca 19.9 response could be an important predictor
of treatment response and a method of treatment monitoring [13]. Treatment was contin-
ued until iRECIST-defined disease progression, development of an unacceptable level of
toxic effects, or withdrawal of consent. The most frequent and serious adverse reactions
during treatment with Avelumab were predominantly immune-related and resolved with
treatment interruption and corticosteroid administration, consistent with published data
from the multicenter phase III Javelin 100 study [6]. Adverse events among elderly patients
in this study were consistent with those in younger patients in other studies. This study
suggests that Avelumab may be one of the therapeutic options in elderly patients with
a favorable risk/benefit ratio. The primary benefit is associated with disease stabiliza-
tion rather than tumor shrinkage, even considering that objective response to treatment
was observed in only a few patients. These results showed no statistically significant or
clinically relevant differences between the PD-L1 positive and negative groups. PD-L1
expression does not appear to be a predictor of treatment response. To achieve optimal
results, all patients underwent a multidisciplinary geriatric and psychological evaluation
before starting treatment. Survival and response benefits were observed in all patient
categories, regardless of tumor expression of the PD-L1 drug target. A comprehensive
assessment of the elderly patient leads to a better overall assessment and determines the
best individual treatment strategies for optimal outcomes. We considered cognitive and
social function with the administration of the QoL questionnaire by the psycho-oncologist.
Until recently, there were not many treatment options available in elderly patients with
aUC after platinum therapy due to the frequent toxicity. Limitations of this analysis include
the inconsistent number of elderly patients enrolled and the nonrandomized sampling.
Despite the retrospective nature of our analysis and the limitations listed above, we can
state that our results can provide valuable hypotheses for future studies.

4. Materials and Methods
4.1. Study Design

This retrospective observational study was conducted to evaluate the safety and
efficacy of Avelumab monotherapy in patients over 70 with aUC treatment who have
received a single previous platinum-containing chemotherapy and who, at the end of the
same, had presented a complete response, a partial response, or stability. Sixty elderly
patients (aged > 70) were enrolled and followed up at the Medical Oncology Unit of the
University of Palermo and the Medical Oncology Unit of the Civico Hospital of Palermo.
The Ethics Committee of the Policlinic Hospital of Palermo approved our study. This study
was conducted in accordance with the provisions of the Declaration of Helsinki and Good
Clinical Practice guidelines. All enrolled patients signed an informed consent form stating
the risks and benefits of treatment with Avelumab.

4.2. Patient Selection

Eligible patients included in this study had to meet the following entry criteria:
age > 70 years, performance status < 2 according to the ECOG scale, pathologically con-
firmed diagnosis of aUC, no progression after a single line of platinum based chemotherapy,
chemotherapy permissive blood counts, and renal and liver functions. Metastatic disease
also had to be measurable according to the RECIST criteria [14] and iRECIST. Hyper-
sensitive to Avelumab and its excipients or patients with an autoimmune disease were
excluded; patients were ineligible If they had received anti-PD-1, anti-PD-L1, or anti-CTLA-
4 previous therapy; patients with a history of other cancers except basal cell skin cancer
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or curatively treated carcinoma in situ of the cervix as well as severe and uncontrolled
metabolic, infectious, cardiological, or neurological disease were also excluded.

4.3. Method of Administration

All patients received Avelumab monotherapy administered intravenously at 800 mg
over 60 min every 2 weeks according to the guidelines [15]. To prevent the occurrence of
infusion related reactions, patients were premedicated with an antihistamine and paraceta-
mol. Spiral CT was performed every 8 weeks for 12 months and then every 12 weeks until
disease progression. Baseline head imaging was required in patients with a history of brain
metastases or suspected brain metastases. Electrocardiogram (ECG) and echocardiogram
were performed at baseline and every three months. Blood tests were always performed at
baseline and approximately every two weeks before subsequent treatment, while safety
assessments were performed during the treatment phase. Treatment was continued until
disease progression or unacceptable toxicity.

4.4. Evaluation of Response and Toxicity

Response rate assessment in terms of measurable reduction in disease, according
to iRECIST, [9] was performed at baseline and every 3 months until disease progres-
sion. Positron emission tomography was performed in selected cases at the discretion of
the physician. In the case of brain metastases, a magnetic resonance imaging scan was
performed every 6 to 12 weeks. Treatment interruption was permitted to manage treatment-
related adverse events (TRAEs). TRAEs of Avelumab were recommended based on the
Common Terminology Criteria for Adverse Events (CTCAE), version 4.0 [16]. G3 or G4
toxicity was managed with a reduction or delay of the dose and Prednisone tablets starting
at 5 mg. In more severe cases G3-G4, toxicity management also included dose interruption
until toxicity resolved at least to G1 or baseline.

4.5. Quality of Life

QoL was assessed by the psycho-oncologists, who provided all patients with the
EORTC QLQ-C30 questionnaire at the beginning of the treatment and after three months [17].
The questionnaire is composed of both single-item and multi-item scales. The scaling is
organized into five functional domains (physical, role, cognitive, emotional, and social),
three-item symptom scales, a global health status/QoL scale, and six single-item scales
(dyspnea, loss of appetite, insomnia, constipation, diarrhea, and perceived financial impact).
The score is a linear grading scale ranging from 0 to 100. A high score on a functional scale
and global health status/QoL represents a high /healthy level of functioning, whereas a
high score on a symptom scale/item represents a high level of symptomatology /problems.

4.6. Statistical Analysis

All statistical analyses were performed using the Statistical Package for Social Science
(SPSS) version 25 for Mac (IBM Corp., Armonk, NY, USA). The last follow-up was in
June 2024. PD-L1 expression was assessed in tumor samples by immunohistochemistry
with Ventana PD-L1 assay (S5P263, Ventana Medical Systems). Proportions for categorical
variables were compared using Student’s ¢-tests. ORR calculated the percentage of patients
who achieved a complete or partial response after treatment. The survival curve was
assessed using the Kaplan-Meier method. The Pearson correlation coefficient was used to
correlate PFS and Ca 19.9 with a 95% confidence interval (CI). Statistical significance was
defined as a p-value less than 0.05.

5. Conclusions

This study showed that maintenance therapy with Avelumab prolongs overall sur-
vival in elderly patients with aUC who have not progressed on first line platinum based
chemotherapy [18]. Avelumab was well tolerated, with no significant increase in toxicity
rates compared to a younger population. Adverse events among elderly patients in this
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study were not different from those expected from studies in younger patients. Therefore,
the therapeutic approach with Avelumab for platinum pretreated elderly patients resembles
that of younger patients [19,20]. Avelumab, as shown in the present work, remains a valid
treatment option in pretreated elderly patients with aUC. Despite the retrospective study
design and the limited number of patients, our results are consistent with those of other
studies in the literature.
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