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Summary
Background: Bacillus Calmette-Guerin is currently con-
sidered to be the gold standard in  conservative treatment 
for intermediate and high risk non-muscle invasive blad-
der cancer (NMIBC). However, up to 40% of the patients, 
treated with adjuvant BCG therapy, experience failure. 
As the new methods of treatment after BCG failure ap-
pear, there is a need to assess efficacy of this therapy in 
order to improve appropriate treatment during or before 
BCG therapy.
Aim: To review the latest studies on factors, predicting 
BCG efficacy, and provide summarized information re-
garding treatment outcomes in current practice. 
Methodology: The search was conducted in MEDLINE 
(Pubmed) and ScienceDirect databases using predeter-
mined keywords: Bacillus Calmette-Guerin (BCG), fai-
lure, intravesical therapy, outcome, response, predicting 
factors, immunological markers, efficacy. 10 articles pu-
blished since 2017 were included in this literature review.
Results: Prognostic factors such as the use of antibiotics 
prior to the therapy, body mass index (BMI), lympho-
vascular invasion (LVI),  endothelin-1 (ET-1), tumor 
substaging, CD4/CD8, GATA3/T-bet, CD163/CD68, neu-
trophil-to-lymphocyte (NLR) ratios are promising factors 
for estimating the possible response of BCG therapy be-
fore undergoing treatment. Blood eosinophil count and 
percentage, FISH test following 3 months after first BCG 
instillation and a Cytokine Panel for Response to Intrave-
sical Therapy (CyPRIT) nomogram showed huge poten-
tial for predicting BCG outcome during BCG treatment. 
Conclusion: There are quite many possible clinicopatho-
logic, immunological, immunohistochemical and anam-
nestical factors that could predict the success of BCG 
therapy. However, in order to include prognostic fac-

tors in treatment guidelines, further studies should be 
performed to determine which of these factors have the 
greatest clinical value.

Introduction
Urothelial bladder cancer, among genitourinary tract tu-

mors, represents the second most common diagnosis after 
prostate cancer, resulting in approximately 550,000 new 
cases per year [1]. Amongst diagnosed urothelial bladder 
cancer, most tumors are non-muscle invasive. For more than 
40 years, intravesical therapy of Bacillus Calmette-Guerin 
has been considered to be the gold standard in conservative 
treatment for intermediate and high risk non-muscle invasive 
bladder cancer (NMIBC) [2]. Despite its success, recurrence 
rates range from 32,6% to 42,1% and progression rates from 
9,5% to 13,4%  [3,4]. Furthermore, up to 40% of patients, 
treated with adjuvant BCG therapy, experience failure [5]. 
According to the European Association of Urology (EAU), 
BCG therapy failure is categorised into BCG refractory 
(failure to achieve a disease-free state within 6 months of 
treatment), BCG relapsing (appearance of recurrence after 
the therapy), BCG unresponsive (recurrence at 3 months 
after the initiation of treatment), and BCG intolerant (cancer 
recurrence after stopping therapy because of adverse effects) 
[6]. Clinicopathologic features have been the first factors 
used to predict prognosis of bladder cancer, extensively 
studied by the EORTC and CUETO groups. The female 
sex, old age, high grade and stage, tumor multiplicity, early 
recurrence, and presence of CIS were identified as predic-
tors of recurrence and progression of non-muscle invasive 
tumors. Based on these factors, prognostic models have been 
constructed [4,7]. These models showed usefulness in the 
disease management of risk stratification and prediction of 
recurrence and progression, but they are not designed to 
identify those patients who will not respond to intravesical 
immunotherapy with BCG due to the lack of standard BCG 
maintenance protocol among the patients involved in EORTC 
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and CUETO studies [8]. As the new methods of treatment 
after BCG failure appear, there is a need to assess efficacy 
of BCG therapy in order to suit appropriate treatment during 
or before BCG therapy. The goal of this literature review 
is to analyze the most recent data in factors, predisposing 
the efficacy before and during therapy of intravesical BCG.

Aim: To review the latest studies on factors, predicting 
BCG efficacy, and provide summarized information regar-
ding treatment outcomes in current practice. 

Materials and methods
The search was performed in MEDLINE (Pubmed) and 

ScienceDirect databases. Keywords used were Bacillus Cal-
mette-Guerin (BCG), failure, intravesical therapy, outcome, 
response, predicting factors, immunological markers, effi-
cacy. A total of 269 articles were identified of which 10 were 
included in the literature review. Article inclusion criteria 
were: written in English language, relevant to the topic, less 
than 5 years old, containing studies with adults only, patients 
diagnosed with NMIBC after TURB and treated with BCG 
adjuvant therapy, article type: original research article, meta 
analysis, systematic review. Article exclusion criteria were: 
not written in English language, irrelevant to the topic, more 
than 5 years old, animal studies, patients not diagnosed with 
NMIBC, article type: literature review.

Results
Predicting factors of bcg response before adjuvant 

therapy. Jobczyk M et al. conducted a retrospective cohort 
analysis about EORTC and CUETO  EAU risk tables and 
their ability to predict BCG therapy failure. The data was 
collected from 322 cases. The female sex, old age, high grade 
and stage, tumor multiplicity, early recurrence, and presence 
of CIS factors were assessed. All methods showed good re-
sults in predicting the recurrence. However, lower accuracy 
was seen with those patients who underwent BCG therapy. 
The EORTC risk model (overall c-index c = 0.64; 95% CI: 
0.61-0.68) was significantly better than EAU (p = 0.035; .62; 
95% CI: 0.59-0.66) and CUETO (p < .001; c = 0.53; 95% CI: 
0.50-0.56) models at predicting tumour recurrence. Also, The 
EORTC (c = 0.82; 95% CI: 0.77-0.86) showed significantly 
better results than CUETO (p = 0.008; c = 0.73; 95% CI: 
0.66-0.81). However, there was no sufficient evidence that 
it performed better than EAU (p = 0.572; c = 0.81; 95% CI: 
0.77-0.84) for predicting progression. EORTC and CUETO 
were equal in predicting the progression in patients that were 
treated with BCG and were EAU high-risk (p = 0.48) [9]. 

Kim et al. described the relationship between lymphovas-
cular invasion (LVI) and increased risk of recurrence and pro-
gression in BCG-treated patients with T1 NMIBC. A study 

included 116 patients who were diagnosed with stage 1 blad-
der cancer from 1994 to 2013. Clinical features between the 
patients who had lymphovascular invasion and the ones who 
had not LVI were not significant. Tumor recurrence and stage 
progression (p = 0.036 and 0.024, hazard ratio = 2.19 and 
3.76) were found to be dependent on LVI presence in hema-
toxylin and eosin (HE) slides. These findings show that LVI 
has prognostic significance of BCG-treated outcome [10].

Multicenter study by Jong et al. was conducted in or-
der to find if tumor substaging  could identify patients with 
high risk NMIBC who will fail BCG treatment. 264 patients 
were elected to the study with a T1 stage bladder cancer, 
who underwent transurethral resection and received ≥5/6 
BCG instillations from 2000–2017. Hematoxylin and eosin 
(HE) slides were centrally reviewed by a blinded for clinical 
information uropathologist. T1 tumors were divided into 
T1m (microinvasion) and T1e (extended invasion). T1m 
was defined as single focus of lamina propria invasion with 
a maximum diameter of 0.5mm, while T1e was defined as 
tumor invasion >0.5 mm or more than 1 invasive focus. T1m 
was found in 72 (27%) and T1e in 192 (73%) slides. BCG 
failure was observed more often in patients with T1e HR 
bladder cancer than in patients with T1m disease (41% vs 
21%, p=0.002). In multivariate analysis, T1 substaging was 
an independent predictor of recurrence-free survival (HR 3.2, 
p=0.005), progression-free survival (HR 3.0, p=0.009) and 
disease specific survival rates (HR 3.1, p=0.031), showing 
that T1 substaging has potential to guide treatment decisions 
on BCG vs alternative treatments [11].

Getzler et al. in prospective cohort study evaluated the 
ability of Neutrophil-to-Lymphocyte ratio (NLR) to fore-
cast recurrence in patients with NMIBC. 113 patients were 
pathologically confirmed to have non-invasive BC stages – 
Ta, T1 and Tis, after undergoing trans-urethral resection of 
bladder tumor (TUR-BT). Preoperative NLR was recorded 
using the admission’s (usually 24 h prior to surgery) com-
plete blood count (CBC) with differential. In a BCG-treated 
subgroup, 19 patients had below 2.5 NLR, 18 patients had 
above 2.5 NLR, 22 (59,5%) patients had recurrence. NLR (> 
2.5) was found to be significant marker of disease recurrence 
(p = 0.023) with Hazard Ratio of 3.792 (CI 1.2 – 11.9) and 
worse recurrence–free survival rates (p = 0.013, 21.3 vs 34.1 
months) for BCG treated patients [12].

Pichler et al. conducted a pilot study to find out if the lo-
cal density of lymphocyte subpopulations and tumor-associ-
ated macrophages (TAMs) in cancer tissue prior to treatment 
influences recurrence-free survival (RFS) after intravesical 
BCG therapy. There were 40 adults whose age was 69 years 
(SD ± 10.2, range 36–86 years) and were treated for high-risk 
NMIBC with adjuvant BCG therapy included in the study. 
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Significant differences were shown in mean expression le-
vels based on BCG response for CD4+ T-cells (failure vs. 
response: 161.2 vs. 469.0; p = 0.002), GATA3+ T-cells (44.9 
vs. 393.6; p < 0.001) and T-bet+ T-cells (123.7 vs. 70.8; p = 
0.033). The CD4/CD8 ratio (mean ± SD, 2.01 ± 0.75 vs. 0.54 
± 0.15; p < 0.001) and the GATA3/T-bet+ ratio (7.17 ± 4.75 
vs. 0.41 ± 0.16; p < 0.001) were also significantly increased 
in those whose BCG treatment was successful compared to 
those whose BCG therapy failed. The median number of 
total CD68+ and CD163+ TAMs were significantly higher 
in patients that experienced BCG failure compared to BCG 
responders (290.4 and 386.5 vs. 106.2 and 78.9; p < 0.001), 
tumors presenting high CD163/CD68 ratio [HR = 2.38; 95% 
CI: 1.60–3.53; p < 0.001] were associated with a greater risk 
of recurrence after BCG therapy [13].

Ferro et al. in a conducted retrospective study found the 
association between body mass index (BMI) and survival 
rates in patients who had T1G3 NMIBC. There were 1155 
T1G3 NMIBC patients from 13 academic institutions. The 
cases were retrospectively reviewed and those who had been 
administered adjuvant intravesical BCG immunotherapy with 
maintenance were included. Five-year RFS was 69.4% (CI 
63.5–74.5) among patients whose BMI was normal, 90.9% 
(CI 68.3–97.6) in patients with a BMI that was < 18.5, vs. 
18.5% (CI 14.6–22.7) in overweight patients and 7.3% (CI 
4.1–11.9) in obese patients. Five-year PFS was 82.9% (CI 
77.9–86.8) in patients with a normal BMI, 90.9% (CI 68.3–
97.6) in patients with a BMI < 18.5, vs. 59.3% (CI 53.4–64.6) 
in overweight patients and 63.1% (CI 54.2–70.6) in obese 
patients. Overweight (HR: 4; p < 0.001; HR: 2.52; < 0.001) 
and obesity (HR:5.33 p < 0.001; HR: 2.521 p < 0.001) were 
factors which significantly increased the risk of recurrence 
and progression for patients who underwent the therapy of 
BCG [14].

Mitrakas et al. conducted a prospective study of the po-
tential prognostic role of endothelin-1 (ET-1) in a cohort of 
primary high-grade non-muscle-invasive urothelial bladder 
cancer patients, who were treated with adjuvant intravesical 
BCG. Immunohistochemical staining for ET-1 was asses-
sed. Study showed that ET-1 associates significantly with 
recurrence (p = 0.000), progression (p = 0.000), RFS (p = 
0.000) and PFS (p = 0.000), deteriorating the outcome of 
BCG-treated patients [15].

Sahyun et al. in a retrospective study evaluated the as-
sociation between antibiotic treatment and the efficacy of 
BCG therapy. Patients who received antibiotics for ≥7 days 
with or ≤30 days before BCG therapy had worse 5-year re-
currence-free survival (62.2% vs 26.9%; log rank, p <0.001) 
and progression-free survival (79.6% vs. 53.3%; log rank, 
p=0.001) rates than those who did not receive antibiotics at 

all. Also, in this study used multivariable analysis showed 
that the patients who received antibiotics for 7 days had 
higher risks of recurrence (hazard ratio [HR], 2.45; 95% con-
fidence interval [CI], 1.49-4.05; p < 0.001) and progression 
(HR, 3.68; 95% CI, 1.65-8.22 p = 0.001) [16].

Factors predisposing bcg response during intravesical 
therapy. Liem et al. evaluated whether fluorescence in situ 
hybridization (FISH) can be used to early identify recurrence 
during treatment with BCG. Three bladder washouts at diffe-
rent time points during treatment (t0 = week 0, pre-BCG, t1 = 
6 weeks following BCG, t2 = 3 months following BCG) were 
collected for FISH from patients with bladder cancer treated 
with BCG between 2008 and 2013. A positive t2 FISH test 
was associated with a higher risk of recurrence (p = 0.001) 
and 4.0 – 4.6 times greater risk of developing a recurrence 
compared to patients with a negative FISH, showing, that 
FISH could be possibly used to prevent under-treatment by 
timely changing from BCG therapy to other intravesical 
therapy [17].

Kamat et al. conducted a prospective trial of the prognos-
tic role of cytokine panel in a cohort of primary intermediate 
and high-risk NMIBC scheduled to undergo intravesical 
BCG therapy. The samples of patients urine were collected 
several times: before the treatment, immediately before and 
4 hours after the last induction course dose, before and after 
the 3rd injection of the 1st maintenace course. 12 different 
cytokines (IL-6, IL-1ra, IL-2, IL-1b, IL-8, IL-10, IL-12(p40), 
IL-12(p70), IL-18, IFN-g, TNF-a, and TRAIL) were measu-
red. There was constructed a nomogram (CyPRIT) in order 
to measure urinary levels of nine inducible cytokines (IL-2, 
IL-8, IL-6, IL-1ra, IL-10, IL-12[p70], IL-12[p40], TRAIL, 
and TNF-α). It predicted the likelihood of recurrence with 
85.5% accuracy (95% confidence interval 77.9–93.1%). This 
leads to the conclusion that cytokine panels and (CyPRIT) 
nomogram have an ability to identify patients that are at 
risk of tumour recurrence during analysed treatment [18].

A retrospective study by Temiz et al. found that patients 
with recurrence of NMIBC had higher eosinophil count and 
percentage in blood than those with response. The blood 
samples were taken during the BCG therapy. The difference 
of blood eosinophil count and percentage was significant 
(0.263 ± 0.37 × 103/µL vs. 0.0134 ± 0.021 × 103/µL p = 
0.01 and 0.31 ± 0.29 % vs. 0.17 ± 0.27 %, p = 0.01). Also, 
ROC analysis showed that this factor could be used in the 
prediction of cancer recurrence. Using Youden’s index, cut-
off values were set: 0.14955 x 103/µL for count and 0.185 
for percentage of eosinophils. The sensitivity and specificity 
of the blood eosinophil count were 83.3% and 54.3% and of 
the percentage - 83.3% and 57.1% [19].
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Conclusions
1. There are quite many prognostic factors that could 

predict the success of BCG therapy for NMIBC. Clinico-
pathological features such as LVI, tumour substaging are 
reliable factors for estimating the possible response of BCG 
therapy before undergoing treatment. 

2. Other pretreatment factors could be CD4/CD8, 
GATA3/T-bet, CD163/CD68 ratios, Neutrophil-to-Lymp-
hocyte ratio, finding a positive ET-1 immunohistochemical 
staining. Also, the use of antibiotics prior to the therapy 
and high BMI lowers chances of successful BCG treatment. 

3. Promising results were found in using blood eosi-
nophil count and percentage for estimating BCG response 
during the therapy. As well as positive FISH test following 
3 months after first BCG instillation could be used to assess 
BCG responsiveness. A (CyPRIT) nomogram, constructed 
using urinary levels of 9 cytokines (IL-2, IL-8, IL-6, IL-1ra, 
IL-10, IL-12[p70], IL-12[p40], TRAIL, and TNF-α) showed 
big potential for predicting BCG outcome during treatment. 
However, further research is needed in order to apply the 
factors in a urologist practice.
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VEIKSNIAI,  PADEDANTYS NUSPĖTI BACILLUS 
CALMETTE-GUERIN (BCG) TERAPIJOS BAIGTIS

M. Eidininkas, Š. Simenas, S. Auškalnis
Raktažodžiai: BCG (Bacillus Calmette-Guerin) gydymo baig-

tis, BCG gydymo nesėkmės, predikciniai veiksniai.
Santrauka
Įvadas. Bacillus Calmette-Guerin terapija kol kas yra lai-

koma vidutinės ir didelės rizikos raumens neinfiltruojančio šla-
pimo pūslės vėžio konservatyvaus gydymo auksiniu standartu. 
Deja, iki 40 proc. pacientų, gydomų adjuvantine BCG terapija, 
baigtis nebūna sėkminga. Atsirandant vis naujų gydymo metodų, 
naudojamų po BCG terapijos nesėkmių, tenka įvertinti šios tera-
pijos efektyvumą,kad būtų galima parinkti tinkamą gydymo me-
todą prieš arba atliekant BCG terapiją.

Tyrimo medžiaga ir metodai. Atlikta mokslinių straipsnių 
paieška MEDLINE (PubMed)  ir ScienceDirect duomenų bazėse 
vartojant šiuos raktažodžius: Bacillus Calmette-Guerin (BCG), 
nesėkminga baigtis, intravezikinė terapija, gydymo baigtis, atsa-
kas, numatantys veiksniai, imunologiniai žymenys, efektyvumas. 
Į šią literatūros apžvalgą buvo įtraukta 10 straipsnių, publikuotų 
nuo 2017 metų.

Rezultatai. Literatūros analizė parodė, jog T1 stadijos substadi-
javimas, limfovaskulinės invazijos vertinimas (LVI), endotelino - 1 
(ET-1) aptikimas, kūno masės indeksas (KMI), CD4/CD8, GATA3/
T-bet, CD163/CD68 ir neutrofilų - limfocitų (NLR) santykiai gali 
būti pritaikyti kaip BCG terapijos efektyvumo prognostiniai veiks-
niai iki adjuvantinės terapijos skyrimo, o kraujo eozinofilų kiekis 
ir procentinė išraiška, šlapimo fluorescencinė in situ hibridizacija 
(FISH) ir citokinų pagrindu BCG efektyvumui įvertinti sudaryta 
nomograma (CyPRIT) gali būti pritaikomi BCG terapijos efekty-
vumo įvertinimui adjuvantinės terapijos metu.

Išvados. Yra nemažai klinikinių, patologinių, imuninių, imuno-
histocheminių ir anamnestinių veiksnių, kurie galėtų būti naudojami 
nuspėti BCG terapijos baigtį. Siekiant prognostinių veiksnių įtrau-
kimo į gydymo protokolus, turėtų būti atlikti tolesni tyrimai, sie-
kiant išsiaiškinti, kurie iš šių veiksnių turi didžiausią klinikinę vertę.
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