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Abstract

Introduction: Bladder cancer is a highly prevalent disease; its most significant problem is its
tendency to recur and progress. To reduce this recurrence and progression as much as pos-
sible, many intravesical chemotherapeutics applied over months after transurethral resection
of the bladder have been used with mixed results. Doxorubicin is an anthracycline antibiotic
with antitumor activity produced by Streptococcus peucetius var. cesius. It can intercalate
with DNA, affects many of its functions, and inhibits the synthesis of DNA and RNA, which
acts intravesically to prevent the implantation of circulating tumor cells.

Methodology: The study was of an observational, descriptive, retrospective, cross-sectional
type between January 1, 2018, and January 31, 2021, and developed in the Urology Service of
the Teodoro Maldonado Carbo Hospital.

Results: A total of 350 cases were analyzed. The specificity of the index was 81%, with a pos-
itive predictive value (PPV) of 77% and a negative NPV of 68%. The sensitivity of ascites was
85%, and that of the palpable abdominal mass was 79%. In patients who presented CA-125
antigen values less than 1000 U/ml, the risk of obtaining optimal cytoreduction was OR: 0.15
(95% CI 0.069 - 0.307; P: 0.0001). The patients who presented unresectability index values
between 1 and 2 points versus 3 and 4 points were OR: 7.04 (95% CI 3.33 -14.87, P: 0.0007).

Conclusions: Bladder cancer is a prevalent disease that presents significant challenges due
to its propensity for recurrence and progression. To address this problem, various intravesical
chemotherapeutics have been used after transurethral resection of the bladder, although with
variable results. Doxorubicin, an anthracycline antibiotic with antitumor properties, has
demonstrated the ability to interfere with DNA and RNA, making it a valuable option to prevent
the implantation of circulating tumor cells when administered intravesically.
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The burden of cancer incidence and mortality is proliferating worldwide; this reflects both pop-
ulation aging and growth and changes in the prevalence and distribution of major cancer risk
factors, several of which are associated with socioeconomic development [1]. Bladder cancer
is the seventh most commonly diagnosed cancer in the male population worldwide, while it
drops to tenth when both sexes are considered. The worldwide age-standardized incidence
rate (per 100,000 person/year) is 9.5 for men and 2.4 for women [2]. Approximately 75% of
cases present with disease confined to the mucosa (stage Ta, Cis) or submucosa (stage T1);
in younger patients (<40 years of age), this percentage is even higher. If bladder preservation
is considered, chemoradiation is an alternative in well-selected patients without carcinoma in
situ and after maximal resection [3].

Bladder cancer is the most common urological neoplasia and one of the most frequent
causes of death from cancer. Its incidence has increased steadily, especially in developed
countries [2]. Approximately 70% to 80% of newly diagnosed bladder cancer patients have
nonmuscle-invasive tumors, and it is estimated that 50% to 70% of cases will have a high rate
of recurrence and progression [1].

According to the latest GLOBOCAN data, bladder cancer accounts for 3% of cancer diag-
noses worldwide and is especially common in developed countries. In the United States, blad-
der cancer is the sixth most common neoplasm. Ninety percent of bladder cancer diagnoses
are made in people over 55, four times more common in men than women. While the median
5-year survival in the US is 77%, the 5-year survival for people with metastatic disease is only
5% [4].

Most (90%) bladder cancers comprise urothelial carcinoma as the predominant histology
in Western Europe and the United States. However, squamous cell bladder cancer is more
common in Africa, where schistosomiasis infections are more common [2]. Recent studies
showed that North America and Western Europe reported exceptionally high incidence rates,
while Eastern Europe and Asian countries had the lowest rates [4].

In Latin America, the figures do not differ from world statistics; prostate (21%), colon and
rectal (12%), and lung (8%) cancers are the most commonly diagnosed cancers in Hispanic
men. In comparison, breast cancers (29%), thyroid (8%), and uterine corpus (8%) are more
common in women, while bladder cancer accounts for 4% of estimated new cases in men [3].

In Mexico, it is in the fourth place of presentation, with 14.4% of diagnosed tumors behind
prostate, testicular, and kidney cancer and a male-to-female ratio of 3.8 to one. Approximately
75% of newly diagnosed cases are nonmuscle invasive and have a high rate of recurrence and
progression despite local therapy [ 5]. In 2015, 534 deaths from bladder cancer were regis-
tered in Chile, representing 2% of the total cancer deaths of the same year (Ministry of Health,
2027). In Ecuador, according to data from the World Health Organization (WHO), in 2018,
deaths caused by bladder cancer accounted for 0.21% of all registered deaths; the mortality
rate was 1.08 per 100,000 inhabitants [6].

The mainstay of nonmuscle-invasive bladder cancer treatment is transurethral resection.
The first intervention is essential for diagnosis and prognosis. Complete microscopic and
macroscopic removal is the goal of this procedure [5]. On the other hand, standard chemo-
therapy in advanced soft tissue sarcomas (STS) should include doxorubicin with another drug,
ifosfamide, which is the most widely used [7]. The factors that predict recurrence are the num-
ber of tumors > 8 and the pathological tumor stage T1, and the factors that predict progres-
sion are renal ectasia and advanced stage T2 [5]. Doxorubicin (DOX) is considered one of the
most effective chemotherapeutic agents and is used as a first-line drug in many types of can-
cer. However, it has serious adverse effects, such as lethal cardiotoxicity and dose-limiting
myelosuppression [8].

The objective of this study was to demonstrate whether intravesical adjuvant treatment
with doxorubicin in patients with superficial bladder tumors (Ta, T1, and Cis) decreases or
increases recurrence and to evaluate the long-term quality of life of patients treated with this
drug.
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Materials and methods

Location

The research was conducted at the "Teodoro Maldonado Carbo" hospital in Guayaquil — Ec-
uador, located at Av. 25 de Julio and Av. Ernesto Alban, with data collected from the urology
department.

Investigation period
The period was from January 1, 2018, to January 31, 2021.

Sample
Sample of patients with superficial bladder cancer. To calculate the sample size, the follow-
ing formula was applied:

n=(Z"2.p(1-p).N)/(e*2.(N-1)+Z2*2.p. (1-p) )

where:

(N) population = 4,500

(Z) reliability value = 1.96

(e) expected error = 5%

(p) probability of occurrence = 50%

([1.96] *2.0.5(1-0.5).4.500)/( [0.05] *2.(4.500-1)+ [1.96] *2.p.(1-0,5)

(n) sample = 350

Considering that the population of (N) is 4,500, the 95% confidence interval is represented by
a Z value of 1.96 and a margin of error of 5%, where the occurrence (p) is 50% for a total
sample of 382 patients.

Design of the investigation
This research is observational; the source is retrospective. Patient follow-up was cross-sec-
tional.

Investigation procedure

First, the data from the medical records of the patients who underwent transurethral resection
of a superficial bladder tumor and subsequent bladder instillation with doxorubicin in the Urol-
ogy area of the Teodoro Maldonado Carbo Hospital - IESS from January 2018 to January 2021
were requested using the system digital medical records of the institution AS400. Then, the
collected data were tabulated and filtered in an Excel sheet, where the patient's demographic
data, associated comorbidities, main complications after chemotherapy, and the degree of
quality of life through the ECOG Scale for the quality of life were recorded. Once the data were
collected, they were analyzed with the statistical tests pertinent to the study group using cor-
relation measures and differences of means and variances.

Inclusion criteria

Patients undergoing transurethral resection of a superficial bladder tumor and subsequent
bladder instillation with doxorubicin. Patients with stage = Ta or < T2, tumor grade = |, and
tumor size > 1 cm. Multiple or recurrent tumors were also included.

Exclusion criteria

Open approach surgery and emergency surgery.

Wide tumor bed.

High-grade tumor with a solid appearance and an infiltrating appearance.
Frank hematuria.

Resection of the urinary meatus.
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Excessive bladder perforation.

Demented and noncooperative patient.

No indication or prescription for doxorubicin.
Noncompliance with informed consent.

Statistical analysis

The data were collected using the institution's clinical records in the AS400 databases. Once
collected, the data will be refined in an Excel sheet to proceed to the analysis using the SPSS
statistical program. The results will be presented through measures of mean central tendency,
data dispersion, and tables of relative and absolute frequencies. Correlation tests, chi-square,
Student's t test and ANOVA will be conducted to verify hypotheses appropriate to the variables'
operationalization. For the statistical verification of the hypothesis, a reliability index of 95%
and a P value less than 0.05 will be taken as a reference. The measurement will be made with
the results of the clinical histories. The chi-square test will be applied to assess the depend-
ence of the dependent variable (recurrence), a binomial variable, with the application of doxo-
rubicin, another binomial variable. Student's t test and ANOVA will be applied to assess the
differences in patients' quality of life intravesically instilled with doxorubicin compared to
those not. Both tests evaluate differences between groups, the first through the mean values
of the ECOG quality of life questionnaire and the second through their variances.

Results

A total of 350 patients participated, 286 men (81.6%), more frequently in patients older than
73 years (50%) (Table 1).

Of the 350 patients in the sample, 286 were men (81.6%), and 64 were women (18.4%). The
highest prevalence of superficial bladder cancer is observed.

The most frequent age range corresponds to patients over 73 years of age, followed by
patients between 62 and 72, with a percentage of 36.8%. The analysis shows that older pa-
tients have a greater tendency to suffer from superficial bladder cancer. A total of 65.8% of
the clinical histories taken in the sample had a tumor between 0 and 3 cm, and 34.2% had
tumors more extensive than three centimeters. A more excellent location was observed in the
left lateral wall; of the 350 clinical histories, 124, corresponding to 35.5%, had the tumor in this
section.

Of the total clinical histories in the sample, 107 patients presented noninvasive papillary
carcinoma (Ta) (28.9%). Fourteen patients had carcinoma in situ (Cis) and, more frequently,
235 patients had tumors that had spread to the connective tissue (T1). Of the 350 patients,
180 were grade |, corresponding to 51.3%, 32 were grade Il, and 138 were grade Ill. There were
no patients with grade IV.

As risk factors, according to the records of the clinical histories, 277 patients had a his-
tory of smoking, 53 patients were previous carriers of a bladder catheter, and 20 patients re-
ported activities with exposure to polycyclic aromatic hydrocarbons, mainly related to the ac-
tions of automotive mechanics and the transport sector.

According to the medical records, 111 patients underwent transurethral resection (TUR)
alone, 64 patients underwent TUR plus bacillus Calmette-Guérin (BCG) therapy, and 175 pa-
tients underwent TUR plus chemotherapy (CTX). The chi-square tests between the type of
treatment and cancer recurrence showed no dependency relationship between the variables
(P = 0.852). Similarly, the independence between the kind of treatment and the patient's state
(P=0.078) was corroborated.

Regarding the histological type of the patients, according to the medical records, 212
patients presented urothelial carcinomas, 60 patients presented transitional cell carcinoma,
69 patients presented papillary carcinomas, and, less frequently, ten patients presented a rare
and aggressive variety of carcinoma. This is plasmacytoid carcinoma.
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Of the 350 medical records, 207 patients were still alive at the time of data collection,
while 143 were reported deceased.
To determine the recurrence of superficial bladder cancers after intravesical chemother-
apy with doxorubicin. After doxorubicin instillation, 147 patients reported cancer recurrence,
while 203 had no recurrence.

Table 1. Demographic, clinical and pathological characteristics of the study population.

Category

Sex

Age (years)

Tumor size _

Tumor location

Pathological stage

Tumor grade

Risk factors

Type of treatment

Histological type

Patient's status

Recurrence/recurrence

Tumor progression

Variable

Man

Women

18-28

29-39

40-50

51-61

62-72

> 73

0-3CM

>3CM

Left sidewall
Right sidewall
trine

Dome

Back wall
Multiple

Ta

Cis

T1

Grade |
Grade Il
Grade llI
smoking
Chronic bladder catheter carrier
Exposure to polycyclic aromatic hydrocarbons
RTU

TUR + BCG
TUR + QT
Urothelial
Transitional
Papillary carcinoma
Plasmacytoid
Alive
Deceased
Yes

No

Yes

Frequency
No.=350
286
64
5
9
5
28
129
175
230
120
124
101
64
46

101
14
235
180
32
138
277
53
20
111
64
175
212
60
69
10
207
143
147
203
55

Percentage

81.6%
18.4%
1.3%
2.6%
1.3%
7.9%
36.8%
50.0%
65.8%
34.2%
35.5%
28.9%
18.4%
13.2%
1.3%
2.6%
28.9%
3.9%
67.1%
51.3%
9.2%
39.5%
79.1%
15.2%
5.7%
31.6%
18.4%
50.0%
60.5%
17.1%
19.7%
2.6%
59.2%
40.8%
42.1%
57.9%
15.8%
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No 295 84.2%
TUR: transnurethral resection. BCG: bacillus Calmette-Guérin. QT: Chemotherapy.

Table 2. Recurrence and progression of bladder cancer in the study group.

Category Variable Frequency Percentage
n=350

No recurrence 203 56.6%
3 months 24 6.6%
6 months 10 2.6%

Recurrence 12 months 56 15.8%
24 months 29 7.9%
36 months 15 3.9%
48 months 23 6.6%
No progression 295 84.2%
3 months 5 1.3%
6 months 9 2.6%

Progression 12 months 9 2.6%
24 months 18 5.3%
36 months 5 1.3%
48 months 9 2.6%

Table 2 shows that 203 patients did not present recurrence. Of the 147 patients with a recur-
rence, 56 had a repeat at 12 months, representing 15.8% of the total medical records. How-
ever, a relatively large proportion of 24 patients showed recurrence at three months. Despite
the recurrence, it should be noted that most patients did not show replay after treatment.
Based on the analysis of the medical records, of the 350 patients, 295 did not show cancer
progression, and a minority of 55 patients did show progression. Observing the time of pro-
gression, a minority showed progression after three months (5 patients; 1.3%), and 2.6% (9
patients) continued to progress at six months and in the same proportion at 12 months. Most
patients progressed at 24 months (5.3%), and five progressed at 36 months.

Discussion

Regarding the first objective, it was possible to conclude in this study that, of the total of 350
patients in the sample, 81.6% corresponded to the male population (286 patients), and 64,
which is equivalent to 18.4%, were women, which allows us to infer a greater prevalence of
superficial bladder cancer in men, with a ratio of 4.45 times men to women, which coincides
with [4]. The disease is four times more common in men than in women. In turn, a study [5]
identified thirty-six patients (72%) males and 14 (28%) females, with a relationship similar to
that of this study.

This research's most frequent age range corresponds to patients over 73 years of age,
followed by patients between 62 and 72, with a percentage of 36.8%. The analysis shows that
older patients have a greater tendency to suffer from superficial bladder cancer. Regarding
empirical referents [4], they found that 90% of bladder cancer diagnoses are made in people
55 or older, and the mean age was 59.4 years. On the other hand, Reyna-Blanco et al. [13]
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categorized patients between 35 and 76 years, with a mean of 53 years, with a 60% incidence
in males.

Regarding the clinical manifestations and risk factors, 65.8% of the medical records in
the sample had a tumor between 0 and 3 cm, and 34.2% had tumors larger than 3 cm. A more
excellent location was observed in the left lateral wall; of the 350 medical records, 124, corre-
sponding to 35.5%, had the tumor in this section. Of the total clinical histories of the sample,
1017 patients presented noninvasive papillary carcinoma (Ta) (28.9%). Fourteen patients had
carcinoma in situ (Cis), and 235 patients had tumor spread to the connective tissue (T1) more
frequently. Of the 350 patients, 180 were grade |, corresponding to 51.3%, 32 were grade |l
and 138 were grade Ill. Regarding the histological type of the patients, according to the medi-
cal records, 212 patients presented urothelial carcinomas, 60 patients presented transitional
cell carcinoma, 69 patients presented papillary carcinomas, and, less frequently, ten patients
presented a rare and aggressive variety of carcinoma: plasmacytoid carcinoma. Regarding
the empirical referents [4], they identified patients with high histological grade (62%), low grade
(28%), and low malignant potential (10%).

As risk factors, according to the records of the clinical histories, 277 patients had a his-
tory of smoking, 53 patients were previous carriers of a bladder catheter, and 20 patients re-
ported activities with exposure to polycyclic aromatic hydrocarbons, mainly related to the ac-
tions of automotive mechanics and the transport sector. Regarding the referents consulted,
[3] observed an immediate decrease in the risk of bladder cancer in those patients who quit
smoking. The reduction was approximately 40% within 1-4 years of leaving and 60% after 25
years. Regarding smoking as a risk factor [4], they point out that increased exposure to to-
bacco smoke and occupational risks in men may help explain the four-sex discrepancy in
bladder cancer incidence.

Regarding the third objective, according to the medical records, 111 patients underwent
transurethral resection (TUR) alone, 64 patients underwent TUR plus bacillus Calmette-Guérin
(BCG) therapy, and 175 patients underwent TUR plus chemotherapy (CTX).The chi-square
tests between the type of treatment and cancer recurrence show no dependency relationship
between the variables (sig. = 0.852). This means that there are no differences in the effective-
ness of the treatments; that is, they all demonstrate the same efficacy. Similarly, the independ-
ence between the type of treatment and the patient's condition is corroborated. This means
that the patient's condition does not depend on the kind of treatment, i.e., all treatments have
the same result on the patient's condition. Of the 350 medical records, 207 patients were still
alive at the time of data collection, while 143 were reported deceased.

The results coincide with [10], who determined that cisplatin-based chemotherapy proto-
cols, especially the 4-drug regimen (methotrexate, vinblastine, doxorubicin, and cisplatin)
called M-VAC, have been the one with the best data regarding response rates but with a poor
tolerability profile. The benefit of this intervention has been seen both in rates of pathological
complete response or cytoreduction and in disease-free survival and overall survival.
Regarding the last objective, 203 patients did not present recurrence in this research work. Of
the 147 patients who had a recurrence, 56 had a recurrence at 12 months, representing 15.8%
of the total medical records. However, a relatively large proportion of 24 patients showed re-
currence at three months. Despite the recurrence, it should be noted that most patients did
not show recurrence after treatment. Based on the analysis of the medical records, of the 350
patients, 295 did not show cancer progression, and a minority of 55 patients did show pro-
gression. Observing the time of progression, a minority showed progression after three
months (5 patients; 1.3%), and 2.6% (9 patients) continued to progress at six months and in
the same proportion at 12 months. The majority of patients showed progression at 24 months
(5.3%), five patients showed progression at 36 months, and finally, 2.6% of patients main-
tained progression at 48 months.

Most patients who showed recurrence were in a T1 stage, consistent with medical the-
ory. Carcinomas in situ did not present recurrence. The chi-square and Cramer's Phi V depend-
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ency tests show a dependency on the pathological stage and cancer recurrence, with a signif-
icance value of 0.05 in both tests, demonstrating the variables' dependence. This means that
the risk of recurrence increases with each stage, which is consistent with the theory. Recur-
rence according to the tumor grade. It was observed that 92 grade one patients showed re-
currence compared to 88 who did not; 23 grade two patients showed recurrence and no re-
currence; and 32 grade Ill patients showed recurrence and 106 did not.

In the same way, the chi-square dependency tests allowed us to corroborate the depend-
ency between the grade of the tumor and recurrence. The value of the test statistic (0.17),
which is less than the significance value of 0.05, determines a dependency between tumor
grade and recurrence. One study [10] identified an overall recurrence rate of 23%. The recur-
rence rates by status were 56% in Grade 3 and 0% in Grade 1. The recurrence rate was 41% in
patients with large tumors versus 17% in those with small tumors and 44% in those with mul-
tiple tumors compared with 18% in those with solitary tumors; 30% of stage Ta tumors and
21% of stage T1 tumors recurred. Recurrence-free, progression-free, and disease-specific sur-
vival did not differ significantly between groups. The 10-year Kaplan-Meier estimates for re-
currence-free, progression-free, and disease-specific survival were 67%, 84%, and 92%, respec-
tively, for the doxorubicin group. Tumor size predicted recurrence (P = 0.013) and grade pre-
dicted progression (P = 0.004) with multivariate analysis, which is consistent with the findings
of this investigation.

Conclusions

This study hypothesized that intravesical instillation with doxorubicin reduces the recurrence
of superficial bladder cancers. The results of the chi-square dependency tests and Cramer's
Phi V allowed us to corroborate the dependence between the grade of the tumor and the re-
currence and the reliance of the pathological stage and the recurrence of the cancer with bi-
lateral significance values of 0.050 and 0.017. However, no dependence was shown between
the type of treatment and cancer recurrence (sig. = 0.852); that is, the efficacy of treatments
is demonstrated, particularly with doxorubicin and the reduction of recurrence and progres-
sion of superficial bladder cancer.
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