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Abstract

LACOGO0515 is a multicenter database of patients with germ cell tumors treated in Brazil, with 1,232 patients. The
results showed a high rate of adjuvant chemotherapy in clinical stage I. For patients with advanced GCT,
although our data demonstrate inferior PFS compared with the International Germ Cell Cancer Collaborative
Group and other contemporary series, the survival rates were similar.

Introduction: Germ-cell tumors (GCTs) are the most common malignancy in young men. There is a paucity of data on
GCTs in developing countries. LACOG 0515 study aimed to evaluate clinical characteristics and treatment outcomes in
patients with GCTs from Brazilian cancer centers. Materials and Methods: This is a retrospective cohort study evalu-
ating male patients diagnosed with GCTs from 2000 to 2018 in 13 Brazilian hospitals. We described baseline charac-
teristics, progression-free survival (PFS), and overall survival (OS). Results: A total of 1232 patients were included,
with a median age of 30 years. Histology was seminoma in 47.1% and non-seminoma GCT (NSGCT) in 52.9%. The
primary tumor site was testis in 96.5%. At diagnosis, clinical stage | was present in 68.1% and 34.7% and clinical
stages I1S/II/11l in 31.9% and 65.2% of patients with seminoma and NSCGT, respectively. Following orchiectomy, 55.2%
of patients with clinical stage | were managed with surveillance. The 5-year disease-free survival rates among patients
with stage | were 98.0% in seminoma and 92.3% in NSGCT, with 5-year OS of 99.6% and 97.6%, respectively. Among
patients with advanced disease (IS, Il, and lIl), the 5-year PFS were 88.7% in seminoma and 68.7% in NSGCT, with
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5y-0S of 97.6% and 82.8%, respectively. Conclusion: This is the largest Brazilian cohort of GCTs. Our results show a
high rate of adjuvant chemotherapy in patients with clinical stage I. Although our data demonstrate slightly inferior PFS
compared with the International Germ Cell Cancer Collaborative Group and other contemporary series, the OS rates

were similar.
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Introduction

Testicular cancer represented 0.4% of new cancer cases globally in
2020, with an age-standardized incidence of 1.8/100,000 men." In
Brazil, testicular cancer represents 5% of male malignancies.’ Never-
theless, the incidence of germ cell tumors (GCT) has been increas-
ing, making GCT the most common cancer in young men around
the world.*>

Since the introduction of cisplatin-based treatments in the 1970s,
testicular cancer mortality has been decreasing.®® However, in the
early 2000s, mortality was still variable among different regions
of the world, with higher rates in Eastern Europe, Latin America,
and Asia.”® In Brazil, an increasing mortality trend has been
recorded, with 0.36 deaths/100,000 for the year 2001 and 0.41
deaths /100,000 for the year 2015. This may be explained by the
inequality of access to cancer diagnostic and treatment centers in
different Brazilian regions and cities and between the private and
public health care systems.”'” In 1991, an international collab-
orative group comprised of clinicians and statisticians from 10
countries was formed, the International Germ Cell Cancer Collabo-
rative Group (IGCCCG), to pool clinical data from a large popula-
tion with metastatic germ-cell cancer. In 1997, a prognostic factor-
based staging system was proposed by this group,'' and since then,
the IGCCCG Classification has been widely used not only as a
prognostic tool, but also as a guide to treatment selection for patients
with advanced GCT.'*"” Nevertheless, these prognostic factors are
derived mostly from data from high-income countries, and there
is a paucity of data regarding outcomes in low and middle-income

16,17 For this reason, this study aimed to evaluate clinical

countries.
characteristics and treatment outcomes in patients with GCTs from

different Brazilian cancer centers.

Materials and Methods
Study Design and Participants

LACOG 0515 is a retrospective cohort study, which included
male patients with histologically proven GCT diagnosed at any
stage from 2000 to 2018 in 13 Brazilian hospitals (Supplemen-
tary Appendix). Patients with GCT were screened, and those with
diagnosis between 2000 and 2018 and with available clinicopatho-
logical data (tumor histology) were included in the analysis. The
protocol was approved by each Institution’s Review Board.

Procedures

Eligible patients had their medical records reviewed and data were
registered in an electronic platform for clinical data management
(OpenClinica). Data items included baseline characteristics (age,
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ECOG PS, comorbidities, tobacco and drug use, family history
of testicular cancer and history of cryptorchidism), primary tumor
site, TNM staging (AJCC seventh edition), levels of post orchiec-
tomy serum tumor markers (alpha-fetoprotein, lactic dehydroge-
nase, and human chorionic gonadotropin), IGCCCG risk classifi-
cation and treatments performed. Primary endpoints were overall
survival (OS), defined as the time from diagnosis to death from
any cause, disease-free survival (DFS), and progression-free survival
(PFS). DFS, defined as the time from orchiectomy to recurrence of
disease or death, was estimated for patients with clinical stage (CS)
I. PES, defined as the time from the first cycle of chemotherapy
received to the progression of disease or death, was estimated for
patients with advanced disease (CS IS, I, or III).

Statistical Analysis

Statistical analyses were performed with information from 1232
patients. Quantitative variables were described by median and range,
while categorical variables were described by absolute and relative
frequencies. OS, PFS, and DFS were estimated and displayed
in graphs using Kaplan-Meier method. Median follow-up was
estimated using reverse Kaplan-Meier method. The significance
level for claim statistical difference between groups was set at
0.05. All analyses were performed using the SAS statistical software
(version 9.4; SAS Institute, Inc. Cary, NC). Since the access to treat-
ment may be different in private and public centers, a separate analy-
sis was performed according to the type of health care coverage -
private versus public.

Results

A total of 1315 patients were identified, of which 39 did
not meet the minimum available clinicopathological data, and 44
were diagnosed before the year 2000. Therefore, 83 patients were
excluded from the analysis, and a total of 1232 patients were
analyzed. Baseline characteristics are shown in Table 1. Median
age was 30 years (range 12-82 years). Histology was seminoma
in 47.1% and non-seminoma GCT (NSGCT) in 52.9%. Patients
with NSGCT were younger than those with seminoma (median
age: 26 years old [range 12-60] versus 34 years old [range 13-
82]). Most patients were white (55.5%), had no comorbidities
(74.6%), had ECOG PS 0-1 (83.0%), and had no family history
of GCT (78.8%). Personal history of cryptorchidism was present in
6.1% of the patients. The primary tumor site was testis in 96.5%,
mediastinum in 1.8%, and retroperitoneum in 1.3%. Pathological
staging was T'1 or T2 in most patients (79.7%). Most patients with
seminoma had clinical stage I (68.1%), while clinical stages IS/II/III
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Table 1  Baseline Characteristics of Included Patients

Information
Median follow-up (95% CI) in mo
Median age (range) in y
Institution — 1 (%)
Private
Public
Race/Ethnicity — n (%)
White
Black
Brown
Indigenous
Asian
Hispanic
Unknown
ECOG PS —n (%)
0
1
2
3
4
Unknown
Comorbidities — 11 (%)
No
Yes
Unknown
Which comorbidity (n = 147) — n (%)
Hypertension
Diabetes
Renal insufficiency
Heart failure
Other
Unknown
Tobacco use — 11 (%)
Yes
No
Unknown
Drug use — (%)
No
Yes
Unknown
Which drug (n = 53) — (%)
Marijuana
Cocaine
Other
Unknown
Familiar history of GCTs — n (%)
Yes
No
Unknown
Cryptorchidism — n (%)
Yes
No
Unknown

Seminoma (n = 580)
46 (41-48)
34 (13-82)

181 (31.2)
399 (68.8)

303 (52.2)
19(3.3)

88 (15.2)
0(0.0)
6(1.0)
11(19)

153 (26.4)

407 (70.2)

411(70.9)
93 (16.0)
76 (13.1)

98 (16.9)
377 (65.0)
105 (18.1)

416 (71.7)
18(3.1)
146 (25.2)

8 (44.4)
7(389)
1(56)
2(11.1)

9(1.6)
456 (78.6)
115 (19.8)

40 (6.9)
405 (69.8)
135(23.3)

NSGCT (n = 652)
52 (47-57)
26 (12-60)

163 (25.0)
489 (75.0)

381 (58.4)
16 (2.4)
109 (16.7)
1(02)
1(02)
3(05)
141 (216)

508 (77.9)
73(112)
71 (109)

12(1

)

= I N

50 (6

9

2
2
1
1
0(68.5)
7

(164
(@2.7)
(14)
(14)
(68.5
(96

111 (17.0)
422 (64.7)
119(18.3)

461(70.7)
35(5.4)
156 (23.9)

20 (57.2)
9(25.)
4(114)
2(57)

17 (26)
527 (80.8)
108 (16.6)

35 (5.4)
487 (74.7)
130 (19.9)

Total (n = 1232)
48 (46-50)
30 (12-82)

344 (27.9)
888 (72.1)

684 (55.5)
35(2.8)
197 (16.0)
1(0.1)
7(0.6)
14(1.1)
294 (23.9)

919 (74.6)
166 (13.5)
147 (11.9)
24 (14.5)
4(2.4)
2(12)
1(0.6)
115 (69.3)
20 (12.0)

209 (17.0)
799 (64.8)
204 (182)

877 (71.2)
53(43)
302 (24.5)

Abbreviation: n = number of patients.
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Table2  Tumor Characteristics by Overall Histology

NSGCT (n = 652)

Total (n = 1232)

630 (96.6) 1189 (96.5)
6(0.9) 16.(1.3)
14.(2.1) 22 (1.8)
1(0.2) 2(02)
1(0.2) 3(02)
83 (12.7) 123 (10.0)
277 (42.5) 592 (48.1)
208 (31.9) 389 (31.6)
72(111) 110(8.9)
10 (1.5) 14(1.1)
2(0.3) 4(03)
19.9 (2.5-350) 3(1.6-36)

40(0.6-183) 2.36(0.1-18.8)

4165 (295-818)

383.3 (280-657)

Information Seminoma (n = 580)
Primary tumor site — n (%)

Testis 559 (96.4)

Retroperitoneum 10(1.7)

Mediastinum 8(1.4)

Other 1(0.2)

Unknown 2(0.3)
T-stage — n (%)

Tx 40 (6.9)

™ 315 (54.3)

T2 181(31.2)

T3 38 (6.6)

T4 4(0.7)

Unknown 2(0.3)
AFP median (IQR) 1.94 (1.3-3.0)
HCG median (IQR) 1.2(0.1-3.0)
LDH median (IQR) 360 (266-518)
IGCCCG risk I1-11I (IS, Il e 11T)

Good 142 (76.7)

Intermediate 24 (13.0)

Poor 0(0.0)

Unknown 19(10.3)
Clinical stage at diagnosis — 11 (%)

IS 10(1.7)

I 395 (68.1)

Il 112 (19.3)

Il 63 (10.9)

Unknown 0(0.0)

176 (41.4) 318 (52.1)
9 (22.6) 120 (19.7)
106 (24.9) 106 (17.4)
47(11.9) 66 (10.8)

22(34) 32(2.6)
226 (34.7) 621 (50.4)
167 (25.6) 279 (22.6)
236 (36.2) 299 (24.3)
1(0.9) 1(0.9)

Abbreviations: IQR = interquartile range; 7 = number of patients.

were more frequent (65.2%) with NSGCT. Tumor characteristics
are described in Table 2.

Clinical Stage I

Median follow-up of clinical stage I patients was 47 months
(95% CI, 42-49 months). Of 621 patients with clinical stage I, 343
(55.2%) patients were managed with surveillance after orchiectomy.
A higher proportion of patients with stage I seminoma (» = 173,
43.8%) received adjuvant treatment compared to patients with
stage I NSGCT (n = 69, 30.5%). The most common adjuvant
regimens for seminoma were carboplatin (79.8%) and radiation
therapy (18.5%). For NSGCT the most frequent treatments were
chemotherapy with bleomycin, etoposide, and cisplatin (BEP,
81.2%), etoposide and cisplatin (7.2%), carboplatin monother-
apy (2.9%) and retroperitoneal lymph node dissection (RPLND)
(7.2%). The characteristics of GCTs clinical stage I are shown in
Table 3.

The 5-year DFS rates among patients with clinical stage I were
98.0% in seminoma and 92.3% in NSGCT (P = .0014), with 5-
year OS (5y-OS) rates of 99.6% and 97.6% (P = .0224), respec-
tively (Figure 1). 5y-OS in Stage I NSGCTs according to the type
of center health care coverage was 100% in private versus 97.0%
in public centers (P = .2127) and in stage I seminoma was 100%
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in private versus 99.4% in public centers (P = .4895). Kaplan-
Meier curves of DES and OS for stage I GCTs stratified by center
health care coverage are available in the supplementary appendix

(Appendix 1).

Clinical Stage IS, II, and II1

Median follow-up of patients with advanced disease (stage IS, II,
and III) was 49 months (95% CI, 46-55 months). The distribu-
tion of IGCCCG risk was different between seminoma and non-
seminoma. Of advanced seminomas, 85.5% were IGCCCG good
risk, whereas 53.4% of NSGCT were IGCCCG intermediate or
poor risk.

Of 482 patients with advanced disease and treatment modal-
ities information available, systemic treatment with chemother-
apy was employed in 434 (90.0%) of advanced disease patients.
BEP was the most frequent protocol, accounting for 350 patients
(80.6%): varying from 66.7% (12) of patients with intermediate-
risk seminoma to 88.4% (152) of patients with intermediate-
and poor-risk non-seminoma. Other modalities, such as radiation
therapy, RPLND or resection of other sites of disease, were used in
less than 10% of patients (Table 4).

The 5-year PFS (5y-PES) rates for patients with advanced
disease were 88.7% in SGCT and 68.7% in NSGCT (P < .001)
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Table 3 = Stage I Patients Characteristics by Overall Histology

Information Seminoma (n = 395) NSGCT (n = 226) Total (n = 621)
Median follow-up (95% Cl) in mo 43 (40-48) 51 (41-61) 47 (42-49)
AFP median (IQR) 2(1.4-3.0) 3.6 (2.0-41.0) 2.3(15-3.9)
HCG median (/QR) 1.2 (0.1-3.0) 2(0.1-3.3) 1.2(0.1-3)
LDH median (IQR) 327 (241-410) 326 (227-409) 327 (238-410.5)
T stage — n (%)
Tx 11(2.8) 12(5.3) 23(3.7)
! 247 (62.5) 147 (65.0) 394 (63.4)
T2 120 (30.4) 55 (24.3) 175(28.2)
T3 16 (4.1) 10 (4.4) 26 (4.2)
T4 1(0.2) 1(0.5) 2(0.3)
Unknown 0(0.0) 1(0.5) 1(0.2)
Management— 11 (%)
Surveillance 199 (50.4) 144 (63.7) 343 (55.2)
Adjuvant therapy 173 (43.8) 69 (30.5) 242 (39.0)
Unknown 23(5.8) 13(5.8) 36 (5.8)
Which adjuvant therapy (7 = 242) — n (%)
BEP 1(0.6) 56 (81.2) 57 (23.6)
EP 2(1.1) 5(7.2) 7(2.9)
Carboplatin 138 (79.8) 2(2.9) 140 (57.8)
RPLND 0(0.0) 5(7.2) 5(2.1)
RPLND + BEP 0(0.0) 0(0.0) 0(0.0)
Radiation therapy 32(18.5) 1(15) 33(13.6)

Abbreviations: QR = interquartile range; n = number of patients.

Figure 1 Kaplan-Meier Curves of overall survival (0S) of stage | GCT, by overall histology.

Overall Survival of Stage | GCT by Overall Histology
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Table 4  First-Line Systemic Treatment for Advanced Disease (Stage IS/1I/Ill Patients)
Seminoma NSGCT

First Line Treatment by Risk | Good (n = 142) | Intermediate (7 =24) | Good (n= 176) | Intermediate + Poor (n = 202)
Chemotherapy (Did the patient receive 1sr line of chemo?)
Yes 109 (76.8) 18 (75.0) 135 (76.7) 172 (85.1)
No 15 (10.5) 2(8.3) 25 (14.2) 6(3.0)
Unknown 18 (12.7) 4(18.7) 16 (9.1) 24 (11.9)
BEP 81(74.3) 12 (66.7) 105 (78.4) 152 (88.4)
EP 26 (23.8) 5(27.8) 27 (20.1) 8 (4.6)
VIP 1(0.9) 0(0.0) 2(15) 10 (5.8)
TIP 1(0.9) 1(5.6) 0(0.0) 2(1.2)

Abbreviation: n = number of patients.

(Figure 2A). 5y-OS rate was 97.6% in advanced seminoma and
82.8% in advanced non-seminoma, (P = .0002) (Figure 2B). 5y-
PES rates for advanced disease by IGCCC were 84.7% in good risk,
70.3% in intermediate, and 45.5 % in poor risk (P < .001). 5y-OS
rates by IGCCC risk were: 94.3% in good risk, 83.5% in interme-
diate, and 65.1% in poor risk (P < .001) (Figure 3).

For advanced GCTs with good and poor risk, there was no statis-
tical difference in 5y-PFS between public and private centers. For
intermediate-risk GCTs, 5y-PES rates were significantly higher in
public versus private centers (72.1% vs. 61.8%, P = .0332). No
statistical difference was observed in 5y-OS for advanced GCTs
in public versus private centers regardless of the risk classification
— a 5y-OS for good, intermediate, and poor-risk: 100%, 80.4%,
and 60.4% in private centers versus 92.7%, 84.1%, and 66.2% in
public centers. The full analysis according to the type of health care
coverage — private versus public — is available in the supplementary
appendix.

Discussion

The present study showed that the baseline and demographic
features of Brazilian patients with GCT are similar to the other
cohorts described previously. There were, however, a higher propor-
tion of advanced tumors at diagnosis, especially NSGCT.'*:"? We
hypothesize that the unexpected low proportion of stage I NSGCT
may be due to a delay from the clinical diagnosis suspicion by a
general practice physician to the treatment performed by a specialist,
particularly in public centers, which depend on a referral system (ie,
patients must be referred from the basic health care unit/emergency
unit to a specialized cancer center). These referrals may take some
weeks or a few months.

In stage I patients, OS was consistent with other series. Never-
theless, our cohort had a higher proportion of patients receiving
adjuvant treatment, particularly patients with seminoma (almost
50%).2"** We hypothesize that this unexpected high proportion of
patients receiving adjuvant treatment may be due to the difficulty
of maintaining an adequate patient follow-up. Although patients
with seminoma CS I of patients already have an excellent progno-
sis, the employment of adjuvant treatment is still an option if
adequate surveillance is a challenge.”*** There is a chance of higher
rates of long-term toxicity in this patient population. The impact
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of chemotherapy-related complications on survivors needs to be
further explored.”*

The cohort used to derive the first IGCCCG classification
included a great proportion of patients who were not treated with
cisplatin and etoposide, which could impact negatively OS rates
(5y-OS: 91%, 79%, and 48% in good-, intermediate- and poor-
prognosis group, respectively).”” Since the original publication of
IGCCCG classification in 1997, an IGCCCG update consortium,
with 30 institutions/collaborative groups in Europe, North America
and Australia, was formed. The objective was to update survival
probabilities and evaluate additional prognostic factors other than
the ones defined previously. Patients treated between 1990 and 2013
were analyzed. For NSGCT, the 5y-PFS was similar to the origi-
nal IGCCCG consortium for the good- and intermediate-prognosis
group (90% and 78%, compared to 89% and 75% in the previous
data). In the poor-prognosis group, there was an increase in 5y-PFS,
from 80% to 89%. OS improved for all risk groups: from 92% to
96%, 80% to 89%, and 48% to 67% in good-, intermediate- and
poor-prognosis groups, respectively. Increasing age, the presence of
lung metastasis, and a new cutoff of lactate dehydrogenase at 2.5
the upper limit of normal were included as adverse factors in a
new validated prognostic model.”* The IGCCCG-Update consor-
tium for seminoma also showed an increase in PFS and OS, when
compared to the 1997 series. The PES in 5 years increased from
82% to 89% and the 5y-OS from 86% to 95% in good prognosis
patients, while in intermediate prognosis, 5y PFS went from 67%
to 79% and 5y-OS from 72% to 88%.”” This improvement in OS
and PFS for both seminoma and NSGCT might be due to several
factors: earlier diagnosis, use of cisplatin-etoposide as the first-line
standard of care, better salvage strategies, and higher quality of post-
chemotherapy surgery for NSGCT, among others.***’

In our Brazilian cohort, which included 482 patients with
advanced disease, we found a 5y-PFS of 84.7%, 70.3%, and 45.5%
and 5y-OS of 94.3%, 83.5%, and 65.1% for good-, intermediate-
and poor-risk, respectively, which is consistent with the literature
and similar to a Danish population-based study evaluating OS rates
in 1889 patients who had received first-line BEP regimen. The
survival probability in 5 years was 93% for good-risk seminoma, and
94.3%, 83.5%, and 65.1% for good, intermediate- and poor-risk
NSGCT. Our OS results are similar to IGCCCG and other contem-

11,26,

porary series. 8 Our cohort also carried a higher proportion of
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Figure 2 = Kaplan-Meier Curves for progression-free survival (2A) and overall survival (2B) of stage IS, II, and Ill GCTs, by overall

histology.
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poor-risk disease than the original IGCCCG cohort.!" On the other
hand, we had similar proportions of poor prognosis NSGCT to the
updated IGCCCG consortium and the Indiana single-institution
cohort.”>?8 A previous single-center Brazilian analysis showed Sy-
PES rates of 83.0%, 70.9%, and 35.1% and 5y-OS of 95.3%,
83.6%, and 62.2% for good-, intermediate- and poor-risk patients,
respectively.'” This single-center analysis had a slightly higher rate
of poor-risk patients, compared to ours.

Regarding PFS rates, our results are slightly inferior compared to
PES rates of contemporary series. The inferior PES in our cohort
may reflect limitations in treatment adherence in first-line setting.
A Mexican single-center retrospective analysis showed a significant
lack of patients’ adherence to germ-cell tumor treatment, with a loss
to medical follow-up of 58% of the included patients.” In Brazil,

the lack of adherence to first-line treatments may be due to lower
access to specialized oncologic centers after the initial diagnosis.’
Challenges in treatment adherence have been observed in low- and
middle-income countries, including Brazil, and they might also have
contributed to lower PFS rates. Brazil has more than 2000 oncology
centers. However, only 11% are exclusively dedicated to the public
health care system, assisting 75% of the population.” Moreover,
approximately 40% of the oncology centers are concentrated in state
capitals. These barriers may delay the diagnosis and treatment of
cancer patients, increasing the rate of advanced disease at diagno-
sis.>! Moreover, the low professional adherence to diagnosis and
treatment guidelines may lead to a higher rate of relapse.’” This lack
of adherence to the guidelines can be a reality in some Brazilian low-
volume centers. Patients with GCTs treated in high-volume centers
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Figure 3 Kaplan-Meier Curves for progression-free survival (3A) and overall survival (3B) of advanced germ-cell tumor patients

(stage IS, 11, and Ill), by IGCCCG risk (good, intermediate, poor).
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have significantly better outcomes than patients treated in low-
volume centers.”” Nevertheless, the centers included in our analy-
sis were mostly high-volume centers for the treatment of GCTs,
and this may be one explanation for our similar 5y-OS between
private and public centers. This similar OS also demonstrates that
the treatments in both types of institutions are effective, even for
advanced disease. The lower 5y-PFS rates observed in intermediate-

Clinical Genitourinary Cancer 2022

risk patients in private centers may be justified by the inclusion of
fewer patients from private centers.

To our knowledge, this is the largest Latin American multicen-
ter retrospective cohort analyzing epidemiology and outcomes of
GCT patients. Therefore, our results might direct Brazil and other
Latin American countries to better delineate strategies to improve
GCT care. Moreover, our cohort comprised different profiles of
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cancer centers: public and private, located in different regions of the
country (capitals and non-capital cities), and therefore might reflect
more precisely the epidemiological scenario. However, our study has
some limitations that should be addressed. First, as a retrospective
study, a selection bias may have occurred. In addition, Brazil has
important economic and racial disparities when it comes to health

3435 and some results might be over or underestimated, limit-

care,
ing extrapolation to a specific country region. In the United States,
patients of nonwhite race/ethnicity, low socioeconomic status and
underinsurance had less access to testicular cancer care and, conse-
quently, poorer outcomes.’® A part of our heterogeneous population

may be exposed to the same problems and outcomes.

Conclusions

Our national multicenter retrospective cohort showed a higher
proportion of advanced tumors at diagnosis, especially NSGCT, in
Brazil. Moreover, a high rate of adjuvant chemotherapy in patients
with clinical stage I was demonstrated, which could reflect diffi-
culty of maintaining an adequate patient follow-up. PFS was slightly
inferior in our cohort, when compared to IGCCCG and other
contemporary series. Nevertheless, OS was very similar to other
cohorts. The OS rates suggest that salvage treatments are effective,
irrespectively of whether the treatment was performed in a public or
private center. Future collaborations with other developing countries
around the world may expand the findings and bring opportunities
to achieve better outcomes for patients with GCT.
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