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Abstract
Intravesical instillation of Bacille Calmette–Guèrin (BCG) is the standard adjuvant treatment for high-risk non muscle invasive bladder
cancer (NMIBC). Since its mechanism of action is supposed to be linked to the immune system efficiency and senescence could
negatively affect this efficiency, BCG efficacy in the elderly has been questioned. This study aimed to assess the impact of age on
BCG efficacy and safety in patients with high-grade T1 bladder cancer (BC).
Among 123 patients with high-grade T1 BCG scheduled for BCG treatment, 82 were <75 year-old (group A) and 41 were ≥75

year-old (group B). Follow-up: urine cytology and cystoscopy every 3 months for the first 2 years, every 6 months for the third year,
and then yearly. Tumor recurrence was defined as pathological evidence of disease at the bladder biopsy; tumor progression was
defined as pathological shift to muscle invasive disease at the bladder biopsy or the imaging techniques showing recurrent BC and
distant metastasis likely related to it.
Themedian follow-up was 65months (range 11-152). Recurrence occurred in 35 patients, 19 (23.2%) in the group A and 16 (39%)

in the group B. Progression occurred in 18 patients, 12 (14.6%) in the group A and 6 (14.6%) in the group B. Recurrence free rate was
similar in both groups up to 2 years. The 5 years progression rate was almost the same in both groups A and B (85.9% vs 84.7%),
whereas the 5 years cancer-specific survival (CSS) was 92.6% in the group A and 85.4% in the group B. Of the 18 patients with
progression, 11 underwent cystectomy; 12 patients died because of their BC. Kaplan–Meier plots pointed out no difference in
recurrence-free, progression-free, and CSS between the 2 groups. Adverse events were similar in the 2 groups. Only 4 (3.3%)
patients, 2 (2.4%) in the group A and 2 (4.8%) in the group B, experienced mild adverse reactions compatible with treatment.
Elderly patients with high-grade T1 BC are not poorer candidates to BCG treatment, as they had similar benefit and adverse

reactions than those aging ≥75 years.

Abbreviations: BCG = Bacille Calmette–Guèrin, NMIBC = non muscle invasive bladder cancer, BC = bladder cancer, CSS =
cancer specific survival, TURBT = transurethral resection of the bladder tumor, INF = interferon, IL = interleukine, RFS = recurrence
free survival, PFS = progression free survival, AR = adverse reactions, TNF = tumor necrosis factor, SD = standard deviations, CIS =
carcinoma in situ.
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1. Introduction

Bladder cancer (BC) is the 5th most common worldwide cancer
and its incidence rises with the age of the patient.[1] Increase in life
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expectancy therefore leads to more elderly patients seeking
treatment for this disease.
Intravesical instillation of Bacille Calmette–Guèrin (BCG) is

the standard adjuvant treatment for high-risk non muscle
invasive bladder cancer (NMIBC) after transurethral resection
of the bladder tumor (TURBT).[2] The postulated mechanism of
action of intravesical BCG is based onto activation and migration
of immune cells into bladder wall, exploding an antitumoral
effect mediated by the interaction between antigen presenting
cells and lymphocytes Th1. This leads to priming of CD8+
cytotoxic T-cells, activation of Natural Killer cells, and release of
inflammatory cytokines such as Interferon [INF]-gamma,
Interleukin [IL]-12 and tumor necrosis factor [TNF]-alfa.[3]

The clinical response to intravesical BCG administration seems to
be linked to the strength of the immune response.[4]

Several studies pointed out that in the elderly the innate and
adaptive immune systems are deteriorated, a phenomenon known
as immunosenescence.[4–6] Weakness of the immune system has
been suggested to reduce response to BCG and increase the risk of
adverse reactions.[4] Indeed, current EAU guidelines highlight that
BCG is less effective in patients >70 years old.[2] This makes the
choice of the intravesical adjuvant treatment in the elderly with
high-risk NMIBC quite challenging.

mailto:mancini.uro@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1097/MD.0000000000016223


Table 1

Patients data according to age.

<75 years (n.82) ≥75 years (n.41) P value
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The present study aimed to assess the impact of age on BCG
efficacy and safety in a homogeneous population of patients with
high-grade T1 BC who received intravesical instillations of BCG
after TURBT.
Age, mean (SD) 63.9 (7.5) 80.1 (4.4) .0001
Female Gender, n (%) 8 (9.7) 8 (19.5) .1893
>3cm, n (%) 35 (42.7%) 17 (41.5%) .8973
Primary, n (%) 68 (82.9%) 27 (65.8%) .0333
Single, n (%) 46 (56.1%) 19 (46.3%) .3069
Cis, n (%) 1 (1.2%) 2 (4.9%) .2197
Re-TUR, n (%) 61 (74.4%) 26 (63.4%) .207
2. Materials and methods

We analyzed prospectively our NMIBC database to identify
patients with high-grade T1 BC[2] who received intravesical
instillation of BCG. All patients underwent bladder biopsies/TUR
5-8 weeks after having completed the BCG induction cycle.
Patients who responded to induction treatment underwent BCG
maintenance for 12 months. Patients with incomplete clinical
data were excluded.
Follow-up consisted of urine cytology and cystoscopy every 3

months for the first 2 years, every 6months for the third year, and
then yearly. Chest and abdominal computed tomography was
performed at the initial diagnosis and then every year to rule out
upper urinary tract or metastatic disease. Tumor recurrence was
defined as pathological evidence of disease at the bladder biopsy
or TURBT, whereas tumor progression was defined as the
pathological shift to muscle invasive disease at the bladder biopsy
or TURBT or imaging techniques demonstrating recurrent
bladder cancer and distant metastasis likely related to it.
Two senior pathologists unaware of clinical data reviewed all

specimens including agreement with the latest WHO Classifica-
tion of Tumors of the Urinary System andMale Genital Organs[7]

and the 2010 TNM staging system[8].
The study protocol had been approved by the Internal Ethical

Review Board and conformed to the provisions of the
Declaration of Helsinki.
2.1. Statistical analysis

Continuous data are reported as means± standard deviations
(SD) or median values as appropriate; those with normal
distribution according to the Skewness and Kurtosis test were
compared by Student t test for paired or unpaired data.
Continuous data with a non-parametric distribution were
compared by the Mann–Whitney U test for independent groups.
Differences in rates were compared by the Chi-Squared test or the
Fisher exact test. Univariate analysis of disease free survival
(RFS), progression free survival (PFS), and cancer specific
survival (CSS) was carried out using the Kaplan–Meier method,
with differences among groups being tested for significance using
the Log-rank test.
Univariate and multivariate analysis of probable prognostic

factors for DFS, PFS, and CSS was carried out using Cox
proportional hazard regression analysis. Significance was set at
P< .05. Statistical analysis was carried out using the MedCalc
16.8 Software (MedCalc, Ostend, Belgium) and STATA SE 15.
Table 2

Results of bladder biopsies/TUR after BCG induction cycle.

<75 years (n.82) ≥75 years (n.41) P value

Ta LG, n (%) 4 (4.9%) 2 (4.9%) 1.0
Ta HG, n (%) 4 (4.9%) 2 (4.9%) 1.0
T1 HG, n (%) 3 (3.7%) 0 .3
T1 HG + CIS, n (%) 2 (2.4%) 0 –

CIS, n (%) 6 (7.3%) 2 (4.9%) .6
T2, n (%) 0 1 (2.4%) .6
DFR, n (%) 63 (76.8%) 34 (82.9%) .6

LG= Low Grade; HG=High Grade; Cis=Carcinoma in Situ; DFR=Disease Free Rate.
3. Results

From January 2005 to January 2018, a total of 128 patients with
high-grade T1 BCGwere scheduled for BCG treatment. During the
induction cycle, 5 patients, 4 aging<75years and1aging≥75years,
discontinued treatment due to recurrent urinary tract infections.
Table 1 reports the descriptive characteristics of the 123

patients who remained on BCG treatment, showing no significant
difference between patients aging <75 years (group A) and those
aging ≥75 years (group B).
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The results of the bladder biopsies/TUR after BCG induction
cycle in both groups are summarized in Table 2. The patient with
T2 disease and 2 patients with high-grade T1 and concomitant
carcinoma in situ (CIS) underwent cystectomy, whereas 9
patients with high grade T1 BC or CIS underwent the second
induction cycle. The remaining patients were scheduled for BCG
maintenance.
During the maintenance phase, 4 (3.3%) patients experienced

adverse reactions (AR), 2 (2.4%) in the group A and 2 (4.8%) in
the group B (P= .47). All AR consisted in flu-like symptoms
(fever, malaise) lasting <24hours, mild bladder pain and
moderate lower urinary tract symptoms (nocturia, frequency,
urgency). All reactions responded to symptomatic treatment
but 1 patient aging <75 years preferred to discontinue BCG
treatment.
3.1. Oncological results

The median follow-up in the 120 patients who remained on BCG
treatment was 65 months (range 11–152). Recurrence occurred
in 35 patients, 19 (23.2%) in the group A and 16 (39%) in the
group B. Progression happened in 18 patients, 12 (14.6%) in the
group A and 6 (14.6%) in the group B. Six progressions occurred
after disease recurrence and consisted of local disease in 5 and
local disease and liver metastases in 1 case; they were 3 (3.6%) in
the group A and 3 (7.3%) in the group B. Twelve patients
presented direct disease progression (9 local diseases and 3
associated to multiple pulmonary metastases); they were 9
(10.9%) in the group A and 3 (7.3%) in the group B. Of the 18
patients who progressed, 11 underwent cystectomy; 12 patients
eventually died because of their BC, of those 6 in the group A and
6 in the group B, 7,5% and 15%, respectively (P= .196).
Recurrence free rate was similar in both groups up to 2 years,

becoming lower in the group B afterwards; Kaplan–Meier plots
however showed that such difference was not statistically
significant (Fig. 1A). Most importantly, the 5 year progression



Figure 1. Kaplan–Meier curves for recurrence-free survival stratified by age, P
value= .1754.

Figure 2. Kaplan–Meier curves for progression-free survival stratified by age, P
value= .6041.
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rate was almost the same in the group A and B (85.9% vs.
84.7%), whereas the 5 year CSS was 92.6% in the group A and
85.4% in the group B; Kaplan–Meier plots pointed out no
difference in PFS and CSS (Fig. 1B and C).
Univariate Cox proportional hazard regression analysis

pointed out that none of tested variables predicted RFS, PFS,
and CSS (Table 3), thus making multivariate analysis un-
necessary ().
Figure 3. Kaplan–Meier curves for cancer-specific survival stratified by age, P
value= .5045.
4. Discussion

The present study pointed out that age does not negatively affect
the results of BCG treatment in terms of RFS, PFS, and CSS and
does not significantly increase the risk of adverse reactions to such
treatment.
The role of aging on BCG efficacy is controversial. In a large

study on 805 patients, Herr et al [9] established that aging had a
measurable, yet small impact on RFS but no impact on the overall
outcomes (PFS and CSS) of patients with high-grade Ta or T1 BC
treated with BCG. Apart from including both Ta and T1 tumors,
potential study limitations could be the exclusion of patients with
early failure and evaluation of BCG response only after 6 months.
Margel et al [10] compared 158 patients <75years with 80

patients ≥75years and found no difference in RFS but a
statistically significant (P< .001) difference in PFS. Cox multi-
variate proportional hazard regression analysis demonstrated
that age was the most significant independent predictor of
progression (HR 2.1) followed by BCG maintenance (HR 0.8).
Table 3

Cox univariate logistic regression analysis of potential predictors of

RFS

HR (95% CI) P value

Age group (<75/≥75), year 1.57 (0.80–3.05) .183 0
Age, continuous year 1.0 (0.97–1.04) .621 0
>3 cm 1.91 (0.98–3.74) .057 0
Primary 0.73 (0.35–1.53) .413 0
Single 1.06 (0.54–2.08) .856 0
Cis 4.43 (0) 1.0
Re-TUR 1.69 (0.76–3.76) .196 1
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However, this study included both low-grade and high-grade
tumors, Ta, T1, and CIS. Similarly, Oddens et al [11] comparing
534 patients younger than 70 years with a cohort of 288 patients
older than 70 years, reported that, at mean follow-up of 9.2
years, age did not affect RFS but patients >70 years had a worst
PFS and CSS than those <70 years. However, also this study has
the limitations of having included both low-grade and high-grade
tumors, stage Ta and T1.
RFS, PFS, and CSS.

PFS CSS

HR (95% CI) P value HR (95% CI) P value

.76 (0.27–2.16) .606 1.47 (0.47–0.46) .507

.99 (0.95–1.04) .870 1.03 (0.97–1.09) .219

.86 (0.31–2.33) .769 0.62 (0.17–2.30) .477

.66 (0.23–1.88) .439 0.50 (0.15–1.67) .260

.84 (0.30–2.33) .743 1.54 (0.48–4.95) .467
1.65 (0) 1.0 1.53 (0) 1.0

.11 (0.41–3.04) .833 1.32 (0.41–4.21) .642
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Because of the increase in life expectancy, we defined 75 years
as the cut-off to conduct our analysis, more closely reflecting the
current clinical practice.
Inspired by the study of Oddens et al, [11] we tried to analyze

our data moving the cut-off to 70 years; in this way we had 63
patients �70 years and 60 patients >70 years. Therefore, for a
further confirmation of our thesis, the analysis conducted by
moving the cut-off showed no difference in RFS, PFS, and CSS
(P= .478, .853, and .289, respectively).
A strong point of our study was having included only high-

grade T1 tumors which had been blindly reviewed by two
dedicated uro-pathologists as well as having controlled survival
for clinico-pathological prognostic factors. It could be argued
that patient characteristics could have further been evaluated by
those molecular markers we previously demonstrated having a
predictive role[12–19] but this seemed to be beyond the scope of
this clinical study. Prospective studies would obviously provide
more solid data regarding the impact of age on response to BCG
treatment; in the meanwhile, a meta-analysis of patient
populations homogeneous for stage, grade, clinic-pathological
features, and treatment would be welcome to better define such
issue.
Also the role of age on BCG toxicity is controversial. Heiner

et al[20] evidenced that BCG complications were significantly
(P= .001) more common in elderly patients, thus recommending
to treat such patients by BCG induction only or even by “other”
intravesical agents. Racioppi et al[21] found that elderly patients
hadmore early complications but the rate of severe complications
did not vary with age. However, they recommended to
administering the BCG induction cycle biweekly in the elderly
patients to reduce the risk of complications. Finally, a recent large
study[22] on patients randomized to receive 3 years BCG
maintenance reported no impact of age on treatment side-effects
or discontinuation.
The present study showed no difference in treatment

discontinuation between the 2 groups. Almost all discontinua-
tions occurred during the induction cycle, somehow suggesting
that patients who stand the induction cycle are likely to easily
stand maintenance. ARs observed during maintenance were
uncommon (3.3%) and always minor. Again age had no
significant impact on their incidence. It is worth mentioning
that all patients had their bladder emptied by placing a soft
urethral catheter and that all were carefully instructed to drink 2
L fluids over the following 12hours in order to better eliminate
potential BCG residuals. Whether such measures could be
responsible for our low rate of adverse reactions however remains
to be demonstrated.
The main study limitation is the small sample size. Another

limitation is having focused on patients who accepted to undergo
BCG treatment, but such limitation is common to all other
studies; moreover, none of our patients was shifted to any other
intravesical treatment if considered unsuitable for BCG treat-
ment. Another study limitation is its retrospective nature; again,
this is common to available studies and, anyway, data were
prospectively collected[9–11,20–22].
5. Conclusions

Elderly (>75 years) patients with high-grade T1 BC are not
poorer candidates to BCG treatment, as they had similar benefit
and adverse reactions than those aging �75 years.
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