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Is dose-dependent response to bacillus Calmette-Guérin

treatment in urothelial carcinoma?
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Abstract: Bacillus Calmette-Guérin (BCG) intravesical instillation therapy has been established as a

standard of care treatment for high-risk non-muscle invasive urothelial carcinoma (NMIUC). To date, many

clinical have demonstrated a direct antitumor activity, prevention of tumor recurrence, reductions in tumor

progression and, consequently, tumor specific mortality and improvement in overall survival. Nevertheless,

the local adverse events arising from BCG intravesical account for about one-third of treatment

discontinuations. Strategies to minimize the side effects are needed.
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Bladder cancer (BC) is a major global health challenge with
430,000 new cases and nearly 165,000 deaths during 2012.
In 2012, estimated BC incidence and mortality in Europe
were 151,297 and 52,411 cases, respectively (1). Urothelial
carcinoma (UC) is the most common histologic subtype of
BC, and represents nearly 90% of all cases. Approximately
75% of patients with BC present with a disease confined
to the mucosa (stage Ta, CIS) or submucosa (stage T1) (2).
The high grade tumors have been recognized as an
important prognostic factor with regard to the potential for
disease recurrence and progression. In patients with high-
risk non-muscle invasive UC (NMIUC) the transurethral
resection with intravesical Bacillus Calmette-Guérin (BCG)
is the standard treatment (3).

Immunotherapy with BCG results in a massive local
immune response characterized by induced expression
of cytokines in the urine and in bladder tissue, and by an
influx of granulocytes into the bladder wall. A larger set of
cytokines, including TNF-a, GM-CS, IFN-y and several
IL has been detected in the urine of patients treated with
intravesical BCG. These cytokines are involved in the
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initiation and maintenance of inflammatory process (4).

Martinez-Pifieiro et 4l. studied the relationship between
dose reduction and efficacy of intravesical BCG, which
compared the standard dose (SD) of 81 mg of BCG with a
reduced dose of 27 mg for the treatment in patients with
NMIUC. Reduced dose had similar results for recurrence
and progression but with significantly less toxicity (5). In
another study Martinez-Pifieiro et al. compared if a third of
the dose of intravesical BCG has the same efficacy than SD
for decreasing the risk of recurrence and progression. The
results suggest that a 3-fold decreased dose of intravesical
BCG is as effective as the SD (6).

On the other hand, Shah er 4. reported that higher dose
of BCG showed a better antitumor effect in two human
UC cell lines than a SD. The authors suggest that there is
an optimal dose of BCG measured by a cellular response to
BCG and there is a rational for perform a dose escalation
for improve response rates (7).

The authors of this paper use two human cell lines
derived from UC at different concentrations of in vitro
BCG from 1:5 to 1:500 confirming the adhesion and

Transi Cancer Res 2017;6(Suppl 1):S179-S181


https://crossmark.crossref.org/dialog/?doi=10.21037/tcr.2017.01.24

$180

internalization of BCG in most of the different groups of
cell lines. They demonstrated that UC cells exposure to
BCG generated an activation of NF«B and this activation
was correlated with BCG dose. The effect of the BCG
dose on UC cells and gene expression was evaluated by
quantitative RT-PCR. Only in the cell line 253] there was a
relationship between BCG dose and gene expression (iNOS,
CD45, IL6, CXCL1, CXCL3, IL8 and CCL20) in response
to BCG.

Intravesical BCG is a treatment that causes serious side
effects in many patients. The largest published study with
BCG including 1,316 reported 62.8% of local side effects
and 30.6% had some form of systemic side effects (8).

There are several strategies to diminish the toxicity. One
of them is lowering the BCG (6). This approach diminishes
the frequency of side effects but certainly not the severity
of adverse events, which are the reason for stopping the
treatment with BCG. Another strategy is the preventive
systemic administration of isoniazid INH). EORTC study
30911 addressed this clinical question. However, INH
provoked transient liver toxicity in several patients. So, the
use of prophylactic INH is not recommended (9). The last
approach is the preventive symptomatic treatment with
anticholinergic drug as such oxybutynin. The results were
disappointing as the significantly worse outcome was in the
oxybutynin arm when was compared with placebo arm (10).

The next question is how we can go move forward to
increase the doses of BGC in the clinical setting? The
authors propose further research will be conducted in a
phase I trial in population of patients refractory to SD.

In contrast to the general belief that side effects
increase over time, frequency was similar in the induction
treatment and the maintenance therapy. Most treatment
discontinuations for severe side effects occurred in the first
year, so severe adverse events can already appear at the first
instillation, this observation reveals that side effects are
not dependent on the number of instillations but upon the
host. Recently, Serretta et al. reported that almost 60% of
patients interrupted the treatment due to persistent toxicity
with SD of BCG (11).

At the moment data demonstrated that none of the
earlier advocated methods to prevent BCG toxicity are
effective. On the other hand, severe complication will occur
if the patients are treated with higher doses of BCG.

Therefore, since the study lacks for decrease the toxicity
of BCG and inacceptable toxicity induced by higher doses
of BGC any dosing strategy that increases the SD of BCG

will produce an absolute intolerance to intravesical BCG.
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