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Abstract

Purpose Bladder cancer is the ninth most frequent cancer worldwide with the twelfth highest incidence. However, its treat-
ment has financial impacts that directly affect health burden. There is a scarcity of data about the costs related to healthcare
in Brazil, especially in the public setting. As previously demonstrated, despite not being one of the most frequent cancers,
bladder cancer appears to be one of the most expensive. The present study aimed to assess the costs related to the treatment
of bladder cancer in the public setting in Brazil.

Patients and Methods Retrospective data of patients treated for urothelial bladder carcinoma from 2019 to 2020 were
retrieved at a single center. All charts were reviewed, with the assessment of clinical data, exams, surgical data, and post-
procedure outcomes. The hospital finance department calculated the costs for outpatient evaluation, inpatient procedures,
complementary exams, materials, drugs, and professionals' fees throughout all operations.

Results A total of 107 patients with bladder cancer were analyzed, representing a total expenditure of BRL 5,671,042.70 and
a mean cost of BRL 53,000.04 per patient (US$1.00 = BRL 5.60). Median costs were progressively higher for patients with
stages I, II, III, and I'V. Patients who underwent radical cystectomy (n = 14) had a median treatment cost of BRL 136,606.25
+ 96,059.08, during a mean follow-up of 9.2 months. Hospitalization costs represented 25% (range 20—43% according to the
stage) of all expenditure. Medications and medical supplies represented 18% (16-23% according to the stage) of expenditure.
Medical fees represented 31% of costs for stage I disease, but only 4% in stage II, III, and IV. Costs associated with emergency
room visits were only observed in stage III and IV disease, representing 1% of all expenditure.

Conclusions The management of bladder cancer resulted in a significant economic burden on our public health system. The
costs associated with stage I bladder cancer were 4—12 times higher than those related to the treatment of other common
malignancies at initial stages. Treatment was also expensive during the first months with more advanced stages.

1 Introduction
Key Points for Decision Makers
Bladder cancer (BC) figures as the ninth most frequent neo-

Bladder cancer is an expensive disease that results in plasm worldwide with the twelfth highest incidence [1, 2].
significant burden to the health system. In Brazil, it figures as the seventh most common neoplasm
The costs associated with stage I bladder cancer were in men and the fourteenth in women, with a 5-year preva-
4-12 times higher than those related to the treatment of lence of 118,293 cases between 2018 and 2019. The Brazil-
other common malignancies at initial stages. ian Cancer Institute (INCA) estimated 7590 new BC cases/

year in men and 3050 new BC cases in women between 2020
and 2022 [3]. A recent population-based study demonstrated
a significant increase in BC-related hospital admissions in
Brazil. There were 7277 BC admissions in public institu-
tions in 2008 while in 2017 BC admissions reached 16,547
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figure on the top of the list of the more frequent neoplasms,
due to the disease’s characteristics, its treatment demands
significant resources that markedly burden the health system.
The evaluation of the actual costs of BC management in our
country is of utmost importance, especially in the light of
the deep underlying problems in the Brazilian public health
system (SUS).

There is an estimated yearly cost of almost 20 billion
Brazilian reais (BRL) (3.57 billion US dollars [US$]) to
treat all cancers in Brazil. These expenses consider both the
public and the private health systems. In Brazil, about 78%
of the population rely exclusively on the public health sys-
tem (SUS), 15.1% have a corporate health plan, and 6.9%
have a private health plan [6]. When evaluating the expenses
of oncologic treatment, the numbers are much different in
each setting. Of all expenditure for oncologic diseases in
Brazil, 77% comes from the private setting. Only 23% of
expenditure comes from 78% of the population treated in
the public system. The spending with oncologic diseases
in SUS comprises BRL 4.5 billion yearly (800 million US
dollars). Of this total, 25% is applied to intra-hospital proce-
dures. This estimate is even higher in the private sector, with
BRL 14.5 billion (35%) spent on in-hospital procedures [7].
Bladder cancer treatment, on the other hand, is also associ-
ated with elevated expenses. It is one of the malignancies
with the highest lifetime costs per patient. In the US it is
estimated that US$4 billion (BRL 22.4 billion) is spent each
year to treat patients with bladder cancer [8]. This amount
is BRL 2.4 billion higher than the amount spent in Brazil on
all cancer treatments.

There is a scarcity of data about the costs related to
healthcare in Brazil, especially in the public setting. A
recent report has evaluated cancer treatment costs in Brazil,
but only the most frequent diseases were assessed [7]. As
previously demonstrated, despite not being one of the most
frequent cancers, bladder cancer represents one of the most
expensive.

It is generally expected that the treatment costs of can-
cer increases as the stage becomes more advanced. For
instance, in the public health system, whereas a prostate
cancer treatment costs around BRL 4800.00 for stages I and
I1, it increases to BRL 15,694.00 when in stage IV [7]. For
bladder cancer, these numbers are unknown in Brazil. There-
fore, the present study aimed to assess the costs related to the
treatment of bladder cancer in the public setting in Brazil.

2 Patients and Methods

Retrospective data of all patients treated for urothelial blad-
der carcinoma from 2019 to 2020 were retrieved at Hospi-
tal Municipal da Vila Santa Catarina, which is a dedicated
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public oncology hospital managed by Hospital Israelita
Albert Einstein under a public—private partnership. This pro-
ject (PROADI-SUS) is an action by the Brazilian Ministry of
Health (MS) aimed at strengthening the SUS in partnership
with philanthropic hospitals of recognized quality. Patients
were treated following best clinical practice according to
international urologic and oncology guidelines [5]. Costs
originated from workup and treatment and comprised out-
patient evaluation (urology, oncology, and nursing clinic vis-
its), pre-operative workup (i.e., laboratory tests, imaging,
and anesthesiology visits), and inpatient procedures (i.e.,
transurethral bladder resections, cystoscopies, open surger-
ies, and intravesical instillations).

All patient charts were reviewed, assessing clinical data,
exams, surgical data, and post-procedure outcomes. The hos-
pital finance department calculated the hospital cost of the
outpatient evaluation, inpatient procedures, complementary
exams, materials, drugs, and professionals' fees through-
out all operations. After analyzing the total costs of each
patient’s treatment, comparisons were made considering
patients’ staging, treatment modalities, ancillary treatments,
and additional procedures.

The expenditure was analyzed according to the Absorp-
tion Costing methodology, in which the calculation of results
per cost center (e.g., administrative, assistance support, and
final activity) is done monthly, according to the Competency
Accounting System. The calculation of costs was carried
out monthly at the end of the accounting closure, allowing
the calculation of cost per patient, according to the actual
consumption of materials, medication, and use of services
(hospitalization, exams, and procedures) per cost center. The
costs of the services demanded by the programs are calcu-
lated by the average of the direct and indirect costs at each
stage of patient care.

As this study was conducted in a public institution in
Brazil, hospital costs are equivalent to payer costs since all
procedure and treatment costs of philanthropic institutions
linked to PROADI-SUS are funded by resources from the
social contributions that these centers are not entitled to by
law.

All procedures were performed in an academic institution
that treated patients from the public health system. Treat-
ment protocols followed best clinical practice. Pathology
reports and clinical and imaging exams followed the TNM
Staging System for Bladder Cancer 8th Ed., 2017 classifica-
tion [9].

2.1 Statistical Analysis

Statistical analysis was performed using STATA 14.0
(StataCorp LP, College Station, TX, USA). Median time
and costs were presented to mitigate the effect of the
eventual outliers in the sample. Our study was conducted
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after Institutional Review Board approval (IRB num-
ber 40836920.0.0000.0071). All costs were recorded in
Brazilian real (BRL) at the time of data acquisition and
converted to US dollars to standardize understanding for
foreign readers following the exchange rate of 5.6 as at
October 2021.

3 Results

A total of 107 patients with bladder cancer were analyzed,
representing a total expenditure of BRL 5,671,042.70 and a
mean cost of BRL 53,000.04 per patient during the period
studied (January 2019 to December 2020). Eleven patients
were referred to our center with suspicious exams for blad-
der cancer, but cystoscopy turned out to be normal (stage 0).
After a single cystoscopy and pre-operative workup, all 11
patients were discharged from clinic. These patients repre-
sented an individual cost of BRL 7997.51 each.

Most patients with confirmed bladder cancer had stage [
disease (n = 64), as depicted in Table 1. Median costs were
progressively higher for patients with stages I, II, III, and
IV (Table 2). The median treatment costs during the study
period were BRL 48,626.90 (US$8683.37), BRL 61,787.35
(US$11,033.45), BRL 53,198.48 (US$9499.72), and

BRL 82,643.96 (US$14,757.85) for Stages I, II, III and 1V,
respectively.

For stage I disease, additional treatments for urinary tract
diseases were required during follow-up. In two patients,
bladder stones were treated endoscopically, and in two
patients, ureteral stones were also treated endoscopically.
In one patient, urethrotomy was required. In three patients,
nephroureterectomy was required for upper tract urothelial
cancer detected during follow-up. Radical prostatectomy
was also necessary for two patients to diagnose prostate can-
cer during follow-up of bladder cancer. If we calculate the
expenditure for stage I bladder cancer patients without these
additional procedures, the mean cost of treatment reduced
to BRL 24,850.33 (US$4437.55) during a mean follow-up
of 7.45 months. That represented a mean monthly cost of
BRL 3337.34 (US$595.95) The 64 patients with stage I
disease received 173 transurethral resections of the bladder
(TURBT) or cystoscopies and one radical cystectomy (RC)
(Fig. 1).

Patients who underwent radical cystectomy (n = 13)
had a median treatment cost of BRL 136,899.50
+ 92,681.05 (US$24,446.33 + $16,550.18) (range
BRL 30,234.68-BRL 309,889.00) during a mean follow-up
of 9.2 months. The patients with ileal conduit (IC) urinary
diversion had a mean age of 62 years and median treatment

Table 1 Patients demographics

Stage Total
0 I 1I I v
N 11 64 9 14 9 107
Age (mean, years) 67.5 65.0 70.0 73.0 67.2 67.0
Gender
Male, n (%) 8 (73) 48 (75) 7 (78) 13 (93) 5 (56) 81 (76)
Female, 1 (%) 327) 16 (25) 2(22) 1(7) 4 (44) 26 (24)
Comorbidities (%)
Vascular/heart disease 9 16 33 0 22 16
Hypertension 55 56 67 50 33 54
Diabetes mellitus 18 18 33 8 11 18
Second malignancy 18 13 0 17 11 13
Dyslipidemia 0 22 0 22
Chronic kidney disease 0 0 17 11
Other 9 48 33 25 78 42
Treatments (1)
TURBT/cystoscopy 11 173 19 22 15 240
Intravesical chemotherapy 0 15 0 0 0 15
Intravesical BCG 0 20 0 0 0 20
PCN or ureteral stent 1 9 3 5 6 24
Radical cystectomy 0 1 5 5 2 13
Chemotherapy 0 0 3 8 9 20
Radiotherapy 0 0 2 0 1 3

BCG Bacillus Calmette-Guérin, PCN percutaneous nephrostomy, TURBT transurethral resection of bladder

tumor
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cost was BRL 140,035.07 (US$25,006.26) while the median
cost for patients treated with cutaneous ureterostomy (CU)
was BRL 180,658.91 (US$32,260.52) and the median age
was 71 years. There was no statistical difference for age and
costs between these two groups.

Table 2 Treatment costs
according to bladder cancer
stage

Fig.1 Treatment costs and
characteristics for patients with
stage I bladder cancer (BC). Y
axis shows follow-up time in
months while X axis represents
costs in Brazilian reais (BRL).
Horizontal bars represent
each of the 64 patients with
stage I BC in the study. Green
bars highlight patients who
have received nephrectony/
nephroureterectomy. Blue bars
represent patients who have
received radical cystectomy.
TURBT transurethral resection
of bladder tumor
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When considering ancillary treatments, the median cost
of treatments for patients who underwent intravesical Bacil-
lus Calmette-Guérin (BCG) instillations was BRL 25,040,01
(US$4471.43) and the cost for patients who did not receive
this treatment was BRL 21,568,00 (US$3855.12). There
was no statistical difference between the costs in both

Stage n Median cost (BRL) Follow up Monthly cost (BRL) Yearly esti-

(months) mated cost

(BRL)

0 11 7997.51 10.7 747.43 8969.16
I 64 48,626.90 7.0 6946.70 83,360.40
I 9 61,787.35 32 19,308.55 231,702.60
1 14 53,198.48 12.5 4255.88 51,070.56
v 9 82,643.96 13.3 6213.83 74,565.96

BRL Brazilian reais
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groups. Likewise, there was an increment of BRL 10,174.61
(US$1816.89) in the treatment cost for patients who received
intravesical chemotherapy.

Only two patients underwent trimodal therapy (TMT),
consisting of combined TURBT, chemotherapy, and radi-
otherapy. These patients had a mean treatment cost of
BRL 17,115.39 and were followed for 5.3 months (Fig. 2).
One of the patients died during treatment.

Costs were composed distinctively according to stages.
Hospitalization costs represented 25% (range 20%—43%
according to the stage) of all expenditure. Medications and
medical supplies represented 18% (16-23% according to
the stage) of expenditure. Medical fees represented 31% of
costs for stage I disease, but only 4% in stage II, III, and
IV. Costs associated with emergency room visits were only
observed in stage III and IV disease, representing 1% of all
expenditure.
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Fig.2 Treatment costs and characteristics for patients with stage II,
III, and IV bladder cancer. Y axis shows follow-up time in months
while X axis represents costs in Brazilian reais (BRL). Each hori-
zontal bar represents a patient from the study. Blue bars represent

time (months)

4 Discussion

There are almost 10,000 new cases of bladder cancer every
year in Brazil [4]. However, the prevalence is much higher
as it is, in most cases, a chronic disease. A characteristic of
the management of bladder cancer is the requirement for
expensive cystoscopies that in many centers are performed
in operating rooms under anesthesia and involve lifelong
follow-up in all stages of the disease. Urinary diversions,
required for advanced disease, are also associated with many
complications and high costs. A previous study has esti-
mated that 43% of the costs associated with the treatment
of bladder cancer come from diagnostics and surveillance
of recurrences, while 37% is attributable to complications
[10]. Extremely high costs associated with the treatment of
bladder cancer have been previously described [8]. In the
Brazilian health system, however, these data were unknown.
Furthermore, it is crucial to understand these numbers to
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help to create appropriate public health policies. Our study
has some important findings.

First, we observed that 65% of our cohort of patients
treated during the evaluated period had stage I disease,
whereas 35% had more advanced disease. These numbers
are worse than that reported in developed countries, where
around 75% of cases are diagnosed at earlier stages [11,
12]. Additionally, 11 patients were referred to a tertiary
care center to have a cystoscopy performed in the operating
room under anesthesia, which turned out to be normal. Just
these three patients burdened the hospital with a total cost of
BRL 85,186.31. These expenditures could have been saved
if cystoscopies had been performed using other techniques,
such as flexible outpatient cystoscopy.

Second, stage I disease was associated with a median
cost of BRL 48,626.90 (US$8683.37) per patient. This
is a very high cost for the Brazilian public health system.
For instance, in the same system, stage I prostate can-
cer costs BRL 4823.00 (US$861.25) for initial treatment
and BRL 841.00 (US$150.00) yearly after that. Rectal,
colon, and breast cancer cost BRL 4033.00 (US$720.17),
BRL 4156.00 (US$742.14), and BRL 11,373.00
(US$2030.89), respectively, when in stage I [7]. These val-
ues are 4- to 12-fold lower than the cost of stage I bladder
cancer in our cohort of patients. Moreover, our patients were
followed for a relatively short period, with a median cost
of BRL 6946.70/month (US$1240.48). Since follow-up of
stage I bladder cancer is long, for more than 10 years usually,
these numbers might become much higher.

Some of the costs observed were not directly associated
with bladder cancer. Some of them were related to tumors
frequently associated with bladder cancer, such as upper
tract urothelial tumor. Some were related to urinary tract
comorbidities, such as stone disease, and some were related
to complications of multiple endoscopic procedures, such as
urethrotomy for urethral stricture. These occurrences might
not be exceptions in patients with bladder cancer. For that
reason, we did not exclude these patients from further analy-
sis. Since bladder cancer commonly occurs in a subset of
patients with advanced disease and multiple comorbidities,
it might represent their reality.

Even so, if we calculate the expenditure with our stage
I patients without these additional procedures, they would
have a mean cost of treatment reduced to BRL 24,850.33
(US$4437.55), during a mean follow-up of 7.45 months,
representing a mean monthly cost of BRL 3337.34
(US$595.95). This might be the value that has to be pro-
jected to estimate the yearly cost of stage I bladder cancer at
our service. If projected to 12 months, each stage I patient
costs the system around BRL 40,000.00/year (US$7142.85).
If complications and additional procedures such as nephro-
ureterectomies and cystectomies are considered, the esti-
mated yearly cost for stage I bladder cancer is exceedingly
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higher, at BRL 83,360.40 (US$14,885.78). For a projec-
tion of at least 5 years of follow-up, these patients might
cost the system around BRL 200,000 (US$35,714.28) to
BRL 400,000 (US$71,428.57) during this period.

Third, advanced stages (II, III, and IV) were also associ-
ated with high treatment costs. For these patients, treatment
tends to be expensive right from the beginning. In contrast
with stage I disease, higher expenditure tends to mount
over time. For advanced stages, expensive treatments are
required straight away. For instance, patients who underwent
radical cystectomy (n = 14) had a median treatment cost of
BRL 136,606.25 + 96,059.08 (US$6589.19 + 16,550.18)
(range BRL 8746.86 to BRL 309,889.00). Radical cystec-
tomy is a major procedure, with frequent complications and
the requirement of additional interventions. It is more fre-
quently indicated for stage II or III bladder cancer. However,
almost half of these patients will also require systemic treat-
ment for progression to stage IV disease during follow-up.
Therefore, these initial costs might become much higher dur-
ing a longer follow-up. And for stage IV disease, they might
become even higher in the years to come with the possible
incorporation of new agents as immunotherapeutics [13, 14].

Interestingly, despite the absence of statistical sig-
nificance (p = 0.526), the cost related to the treatment of
patients who received IC was BRL 40,623.84 (US$7254.26)
more than the cost of treatment for patients who received
CU. This tendency might be related to the patients’ clini-
cal status, as CU is the diversion of choice for more frail
patients. Indeed, there was no severe comorbidity among
patients selected for IC, while in the CU group there were
patients with critical past conditions such as chronic kid-
ney disease, coronary artery disease, and stroke with motor
sequelae.

Trimodal therapy (TMT) has been more frequently
applied to treat bladder cancer overtime [11]. Even though
it has been demonstrated that it is a much more expensive
treatment [15], we did not observe this difference. Of note,
we had only two patients treated with TMT, both with a
short follow-up, and one died because of the treatment.
Therefore, we believe that the present study cannot evaluate
the costs associated with TMT in our system.

Our study has some limitations. First, the time to fol-
low-up was relatively short. This happened as our bladder
cancer service is relatively new, and the contract with the
municipality is recent. For this reason, we do not have a
large number of patients with a longer follow-up. Long-
term costs could only be estimated. Also, it was not pos-
sible to discriminate complication-related costs in the
analysis; this cost appears indirectly in the patients’ total
treatment cost.

However, a strength of the present study is our institu-
tion’s very well organized cost control center and its fund-
ing model, which allowed us to extract exact information.
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As part of The Institutional Development Program of the
Unified Health System, our institution can perform with
improved financial control, avoiding the traditional pub-
lic health funding system that often leads to discrepancies
between the amount transferred from the government and
the actual treatment cost. In the PROADI-SUS management
model, the funding comes integrally from social contribu-
tions that the philanthropic institution is not entitled to by
law. Thus, all costs referenced in this study are actual hospi-
tal costs provided by the hospital’s finance department and
correspond exactly to the expenses related to the treatment,
exempt from any disparities and inaccuracies. Second, we
could only evaluate the direct costs of in-hospital treatments.
Additional charges could not be estimated, such as ancillary
procedures performed at other institutions, medications, and
patients' out-of-pocket costs. Losses to society such as those
associated with years lost due to disability or years of life
lost were also not within the scope of the present study but
are associated with a high burden to society.

5 Conclusion

The management of bladder cancer resulted in a significant
economic burden in our public health system. More cost-
effective strategies to allow early diagnosis and outpatient
cystoscopies might be of value. The costs associated with
stage I bladder cancer were 4—12 times higher than those
related to the treatment of other common malignancies at
initial stages. Treatment was also expensive during the first
months with more advanced stages.
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