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How do we manage high-grade T1 bladder cancer?
Conservative or aggressive therapy?
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High-grade T1 bladder cancer has a poor prognosis due to a higher incidence of recurrence and progression than other nonmuscle
invasive bladder cancer; thus patients with high-grade T1 have to be carefully monitored and managed. If patients are diagnosed
with high-grade T1 at initial transurethral resection (TUR), a second TUR is strongly recommended regardless of whether muscle
layer is present in the specimen because of the possibility of understating due to incomplete resection. Since high-grade T1 disease
shows diverse clinical courses, individual approaches are recommended for treatment. In cases with low risk of progression, cys-
tectomy could represent overtreatment and deteriorate quality of life irreversibly, while, in those with high risk, bacillus Calmette—
Guérin (BCG) therapy may worsen survival by delaying definitive therapy. Therefore, a strategy for predicting prognosis based on
the risk of progression is needed for managing high-grade T1 disease. Molecular risk classifiers predicting the risk of progression

and response to BCG may help identify the optimal management of high-grade T1 disease for each individual.
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INTRODUCTION

Bladder cancer is the ninth most common cancer in the
world; 3,762 patients were newly diagnosed with bladder
cancer and 1,280 died from it in Korea in 2013 [1,2] The most
common cell type of bladder cancer is urothelial cancer, and
about 70%—80% of these are nonmuscle invasive bladder
cancers (NMIBCs), while the other 20%-30% are muscle
invasive bladder cancers (MIBCs). MIBC has a poor prognosis
due to invasion or metastasis to other organs. NMIBC has
a high recurrence rate (up to 50%) and progression (10%—
30%), and thus is a great burden to patients [3] Moreover,
T1 disease, which invades the lamina propria, and poorly

differentiated high-grade disease have a poor prognosis due
to a higher incidence of recurrence and progression than
other NMIBC; thus patients with high-grade T1 have to be
carefully monitored or managed. Although bacillus Calmette-
Guérin (BCG) followed by transurethral resection (TUR) is
known as the gold standard treatment, controversies remain
over whether BCG can reduce the progression rate of high-
grade T1 [4,5]. One third of high-grade T1 patients who
receive intravesical BCG therapy progress to MIBC [6] and
are at risk of dying from bladder cancer because ineffective
BCG therapy delays radical cystectomy [7]. Nevertheless,
there is no consensus about how to predict progression and
manage high-grade T1 disease. Herein, this review describes
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how to stratify high-grade T1 disease to predict progression
and how to manage it properly by reducing over or under
treatment.

DIAGNOSIS

1. Initial TUR

Most bladder cancers are initially treated with TUR,
and high-grade T1 disease is diagnosed from clinical
specimens. Therefore, the role of urologists and pathologists
is important for accurate diagnosis of high-grade T1. The
outcome of TUR is highly variable depending on the skills of
urologists [8]; thus an educational program is recommended
for effective TUR. The extended TUR technique, which
obtains additional specimens from the bottom of the tumor
and grossly normal-appearing margin sites could improve
the outcomes of TUR [9] Bipolar equipment is an advantage
of TUR because it appears to cause little tissue distortion
and has the potential to facilitate the staging and grading of
bladder tumors, although clinical outcomes are not different
from those obtained with monopolar equipment [10,11].
Photodynamic diagnosis or narrow-band imaging increases
the sensitivity of cystoscopy, but whether it lowers the
tumor recurrence rate is under debate [12-14]

2. Second TUR

If patients are diagnosed with high-grade T1, a second
TUR is strongly recommended regardless of the presence
of muscle in specimens because of the possibility of
understating due to incomplete resection [15,16] It provides
more accurate pathological staging information, since
persistent tumor in second TUR specimens can be detected
in 33%—55% of patients [17,18]. Even when muscle is seen
in the initial TUR specimen, muscle invasion by urothelial
cancer in the second TUR specimen can be detected in
up to 10% of specimens [19,20] In addition, a second TUR
promotes cancer control. In a randomized controlled study,
a second TUR decreased the recurrence rate compared to a
single TUR [21] Further, residual tumor in the second TUR
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specimen is associated with poor prognosis. Of 92 patients
with residual T1 cancer in second TURs, 75 (82%) progressed
to muscle invasion within 5 years compared to 49 of 260 (19%)
who had no or non-T1 tumor detected on restaging TUR
[22] The second TUR is recommended within 2 to 6 weeks
after the initial resection. Because of the high incidence
of carcinoma in situ (CIS) in the prostatic urethra or duct,
biopsy from the prostatic urethra is recommended if tumor
is located on the trigone or bladder neck [23]

PROGNOSIS

1. Clinico-pathological risk factors of progression
and survival in high-grade T1 disease

Several studies proposed that, in the context of T1
disease, substaging based on depth or width of tumor
infiltration affects clinical outcome (Fig. 1) [24-26]. These
studies suggested that T1 substaging is associated with
progression and survival, and thus could have prognostic
value. However, substaging has inherent pitfalls: pathological
reports from TUR specimens are inconsistent because tissues
are easily affected by electrical cautery. In fact, a recent
validation study comparing two substaging systems could
not reach statistical significance, although a trend toward a
difference in progression and survival was observed during
a follow-up period of 10 years [27] For this reason, these
systems are not widely used in clinical practice.

CIS is an important prognostic factor in high-grade
T1 disease. The European Organization for Research and
Treatment of Cancer investigated 194 high-grade T1 patients
with a median follow-up of 39 years and suggested that the
most important prognostic factor in patients with high-grade
T1 tumors is the presence of concomitant CIS [3] High-grade
T1 patients without CIS had a probability of progression of
10% after 1 year and 29% after 5 years. By contrast, these
rates for high-grade T1 patients with CIS were 29% and 74%,
respectively. Denzinger et al. [28] also reported that CIS was
associated with recurrence, progression, and cancer-specific
survival in 132 high-grade T1 patients who received BCG
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Fig. 1.T1 disease substaging systems based on depth or width of tumor infiltration. T1a, invasion above muscularis mucosae; T1b, invasion within
muscularis mucosae; T1¢, invasion below muscularis mucosae; T1m, a single focus of lamina propria invasion <0.5 mm; T1e, specimens showing

>0.5 mm lamina propria invasion or multiple invasions.
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induction therapy. Palou et al. [29] conducted a retrospective
analysis of 146 patients with high-grade T1 detected in
initial TUR over a median follow-up period of 87 years.
None of the patients underwent a second TUR, and 445% of
the patients had recurrence, 171% had progression, and 12.3%
died of cancer. The authors suggested that female gender
and the presence of CIS in the prostatic urethra were
independent prognostic factors for progression and survival
Recently, Gontero et al. [30] carried out a retrospective study
with 2,451 high-grade T1 patients from 23 centers, and
suggested that age >70 years, tumor >3 cm, and concomitant
CIS were the most important factors for progression.
Pathological outcomes from second TURs in patients
with high-grade T1 are associated with prognosis. Herr et
al. [22] conducted a study in a cohort of 352 patients with
T1 on initial TUR, and compared progression according to
pathological outcome on second TUR. Of the 92 patients
with residual T1 cancer, 82% progressed to muscle invasion
within 5 years compared to 19% of those who had no or
non-T1 tumor detected on restaging TUR. Dalbagni et al. [31]
performed a retrospective review of pathological outcomes
from second TURs in 523 patients with T1 on initial TUR,
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and suggested that patients with T1 disease on restaging
had a higher risk of progression; thus early cystectomy
should be considered.

2. Molecular risks for progression and survival in

high-grade T1 disease

It is questionable whether the gene expression patterns
of T1 with progression to MIBC on follow-up and those
without progression are different from those of T2 cancer,
since the gene expression patterns of T1 with progression
at initial diagnosis should already show a T2 pattern.
Therefore, we conducted unsupervised hierarchical
clustering using 70 patients with T1 who did not experience
progression, 10 T1 who experienced progression, and 26 with
T2 disease (GSE 13507) [32] The result was interesting. T1
patients without progression and T2 patients were relatively
well categorized separately. However, 4 of 10 patients with
T1 who experienced progression belonged to the T1 without
progression cluster, whereas the other 6 of 10 belonged to
the T2 cluster (Fig. 2) (data are not published). Interestingly,
three of four patients with high-grade T1 who experienced
progression were categorized as T2. This means that the gene

D T1, no progression

I T1, progression

DTZ

Fig. 2. Unsupervised hierarchical cluster-
ing using 70 patients with T1 who did not
experience progression, 10 patients with
T1 who experienced progression, and

T1-no progression cluster

26 patients with T2 disease (GSE 13507).
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diagnosis. (A) Heatmap from microarray
data. (B) Clustering with clinico-patho-
logical variables. HG, high-grade.

http://dx.doi.org/10.4111/icu.2016.57.51.544



ICUROLOGY

expression patterns of high-grade T1 might already have
MIBC characteristics at initial diagnosis. Similarly, Hurst et
al. [33] performed an integrated genomic analysis of 49 high-
grade T1 tumors. The authors investigated the copy number
alteration and mutations in tumor tissues and suggested
that the high-grade T1 tumors separated into three major
subgroups and one minor subgroup, although they did not
clearly describe whether these clusters were associated with
progression or survival.

There are several reports indicating that molecular
markers successfully predict the progression of NMIBC.
Kim et al. [32] developed a clinically applicable quantitative
real-time PCR gene signature to predict the progression of
NMIBC. They undertook a microarray analysis of specimens
derived from 103 primary NMIBC patients and identified
an eight-gene progression-related classifier. The progression-
related gene classifier in patients with NMIBC was closely
correlated with progression in both the original cohort
(165 patients) and an independent cohort (107 patients).
Interestingly, no patient with NMIBC in the good-prognosis
signature group experienced cancer progression. A further
long-term validation study is in progress over a 10-year
follow-up. An interim analysis showed that the molecular
risk score could accurately predict the progression of
NMIBC (Fig. 3) (data are not published). A similar study was
carried out by Dyrskjot et al. [34] The authors conducted a
validation study of a gene expression signature designed to
predict outcome in NMIBC, and suggested that the 88-gene
progression classifier was highly significantly correlated
with progression-free survival and cancer-specific survival
An interesting study was recently reported. Bartsch et al. [35]
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Fig. 3. Long-term validation study of the progression-related gene
classifier in patients with nonmuscle invasive bladder cancer. Progres-
sion-related eight-gene classifier could accurately predict the progres-
sion of nonmuscle invasive bladder cancer.
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investigated whether a machine learning algorithm could
predict the recurrence risk within 5 years after initial TUR
using a molecular signature. They enrolled 112 patients with
NMIBC in a study cohort and 83 in a validation cohort, and
reported that a 3-gene rule was constructed that predicted
recurrence with 80% sensitivity and 90% specificity in the
study set, and 71% and 67%, respectively, in the validation
set. Such a method could be applied to the decision-making
for high-grade T1 management.

MANAGEMENT

1. Intravesical BCG therapy for high-grade T1

If patients with high-grade T1 disease have a low risk
of progression, bladder sparing management should be
considered. BCG instillation into bladder is the gold standard
for conservative treatment for high-grade T1 disease. The
therapeutic effect of BCG in high-grade T1 has already
been established by several meta-analysis studies [4,36,37].
However, we have to keep in mind that patients die upon
progression to MIBC, not upon recurrence, and that the
effectiveness of BCG at preventing progression was not
as great as its effectiveness at preventing recurrence. In
addition, BCG therapy may be associated with severe side
effects with local or systemic symptoms. For that reason,
the ability to predict the response to treatment before BCG
instillation would be an invaluable tool in the selection of
appropriate therapeutic modalities.

There are only a limited number of studies assessing
prognostic and predictive factors in patients treated with
BCG. A study by Kang et al. [38] examined the predictive
value of glutathione S transferase mu (GSTMI) and theta
polymorphisms in the early response to BCG induction
therapy in patients with primary NMIBC. Patients carrying
a GSTT1-positive genotype demonstrated a higher likelihood
of early BCG failure, especially in the high-risk group (high-
grade T1), where a GSTT1-positive genotype showed a 14-fold
higher risk of early BCG failure compared to a GSTT1-null
genotype. Predictive gene signatures may be a promising
technique for assessing the response to intravesical
BCG therapy, which may allow for the formulation of
individualized therapeutic modalities. Until now, only one
paper reported a gene signature that was able to predict
BCG response and progression in primary T1 bladder cancer.
Kim et al. [39] undertook a microarray analysis of specimens
derived from 48 primary pT1 bladder cancer patients
treated with BCG induction immunotherapy. Differentially
expressed genes (12 for recurrence and 12 for progression)
were the only independent predictors of recurrence (hazard

www.icurology.org  S47
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ratio, 3.38; p=0.048) or progression (hazard ratio, 10.49;
p=0048).

Several studies focused on urinary changes in cytokines
before or before/after vesical instillation for predicting
BCG response. Zuiverloon et al. [40] conducted a systematic
review of attempts to predict BCG response in high-risk
bladder cancer and concluded that measurement of urinary
interleukin (IL)-2 after BCG therapy seems to be the most
potent predictor of BCG response. A similar study suggested
that the ratio of urinary IL-6/IL-10 before BCG therapy
could predict recurrence following BCG therapy in high-
risk NMIBC [41] A recent study suggested that a nomogram
using the urinary levels of nine inducible cytokines (IL-2,
1L-8, 1L-6, IL-1ra, IL-10, IL-12, IL-12, TRAIL (tumor necrosis
factor-related apoptosisinducing ligand), and tumor necrosis
factor-o) from before and after BCG instillation could
predict the likelihood of recurrence with 855% accuracy in
intermediate- and high-risk NMIBC patients [42] However, it
is not clear how urinary cytokines can predict BCG response,
and using post-instillation urine is useless if we have to
decide whether BCG therapy works or not for treating high-
grade T1 disease.

2. Cystectomy for high-grade T1
Considering the high risk of progression and cancer
death of high-grade T1 disease, cystectomy would be the best

Initial TUR

High-grade T1

Repeat TUR
within 2-6 weeks

Clinico-pathological risks
for progression

TO/Ta T1 T2

Molecular risk score for
progression

Molecular predictors for
BCG response

Good Poor Good Poor
predictor predictor predictor predictor
Alternative therapy BCG therapy
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answer for treatment. However, there are disadvantages.
First, cystectomy may be overtreatment for high-grade
T1 disease. Since at least 50% of high-grade T1 patients
are not upstaged upon cystectomy [43-45], almost half
undergo the surgery unnecessarily. Second, cystectomy
deteriorates the quality of life. Although the incidence of
continent orthotopic diversion has been increasing, many
patients undergo incontinent diversion such as ileal conduit.
Finally, cystectomy is a highly complicated surgery in the
urological field, and almost 30%—50% of patients experience
perioperative or long-term complications [4647]

On the other hand, cystectomy has definite advantages
for high-grade T1 disease. In the largest study so far,
the clinical outcomes of 167 patients with high-grade T1
were reviewed after cystectomy [44] Surprisingly, almost
30% experienced disease recurrence, and 185% died from
bladder cancer. 50% of the cases had disease upstaging, and
275% had extravesical disease. A greater than 3-month
delay between cystectomy and last TUR showed a trend
toward upstaging, which means that delaying cystectomy
for BCG therapy may worsen prognosis. Several lines of
evidence bolster the rationale for cystectomy in high-grade
T1. Wiesner et al. [48] performed a retrospective review
of 219 patients with NMIBC who underwent cystectomy,
and suggested that the number of TURs and instances of
tumor upstaging in cystectomy specimens correlated with

CIS

Fig. 4. Proposed algorithm for decision-
making in high-grade T1 bladder cancer.
TUR, transurethral resection; CIS, carci-
noma in situ; BCG, bacillus Calmette-
Cystectomy Guérin.
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an increased prevalence of lymph node metastasis. A similar
study reported that early cystectomy seems to prolong
cancer-specific survival compared to deferred cystectomy
in high-risk high-grade T1 patients [45] Given the vice and
versa evidences of cystectomy, risk stratification is required
for optimal treatment of high-grade T1 disease.

TREATMENT DECISION STRATEGY
BASED ON RISK FACTORS

Kitamura and Kakehi [49] suggested that optimal
management strategies should be based on pathological
findings from second TUR specimens in patients with T1
disease. They recommended that patients with TO upon
second TUR be considered for BCG therapy or watchful
waiting. A randomized controlled study is ongoing
comparing watchful waiting to BCG therapy in high-
grade T1 disease with TO on second TUR [50]. In cases
of Ta or T2 on second TUR, unarguably patients should
undergo BCG therapy or cystectomy, respectively. In the
case of T1 on second TUR, however, questions remain as to
which treatment is the optimal treatment for high-grade
T1 disease [51-54] Such approaches are reasonable to select
optimal treatment. However, if molecular risk classifiers for
predicting progression or BCG response are included, it may
help select treatment modalities for high-grade T1 patients,
although they require validation in multiple large scale
cohorts. Fig. 4 illustrates a proposed algorithm for treatment
decision-making in high-grade T1 bladder cancer.

CONCLUSIONS

Patients with high-grade T1 bladder cancer show diverse
clinical courses, with some highly associated with poor
prognosis. In cases with low risk of progression, cystectomy
may represent overtreatment and deteriorate quality of life
irreversibly, while, in those with high risk, BCG therapy
may worsen survival by delaying definitive therapy.
There is currently no validated strategy to decide which
treatment modality is optimal for each patient with high-
grade T1. Current evidence suggests that clinico-pathological
and molecular risk classifiers together may help select the
optimal management course for each high-grade T1 patient.
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