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Gustavo Cardoso Guimarãeso, Sidney Glinap, Joan Palouq and Diego Abreun

6

7

8

9

10

aA.C. Camargo Cancer Center, São Paulo, Brazil11

bNational Institute for Science and Technology in Oncogenomics and Therapeutic Innovation,
AC Camargo Cancer Center, São Paulo, São Paulo, Brazil

12

13

cDepartment of Epidemiology and Statistics, International Research Center, A.C. Camargo Cancer Center,
São Paulo, Brazil

14

15

dItalian Hospital, Buenos Aires, Argentina16

ePontifical Catholic University of Chile, Santiago, Chile17

f Urological Center Profesor Bengió, Cordoba, Argentina18

gClinics Hospital José de San Martı́n, Buenos Aires, Argentina19

hInstituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico City, Mexico20
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Prudente 211, Liberdade, São Paulo, Brazil. 01509-010. E-mail:

thiagocmourao@gmail.com. Tel.: +55 11 961212994; ORCID:
0000-0003-4800-6009.

ISSN 2468-4562/19/$35.00 © 2019 – IOS Press and the authors. All rights reserved
This article is published online with Open Access and distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC 4.0).



U
nc

or
re

ct
ed

 A
ut

ho
r P

ro
of

2 S. de. C. Zequi et al. / Survival Predictors of RCC in Latin America

Methods: We used a multi-institutional retrospective cohort involving 5,670 patients who underwent radical or partial
nephrectomy across seven Latin American countries and Spain from 1980 to 2016. The variables were compared, and
Kaplan–Meier curves were used to estimate the overall survival (OS) and cancer-specific survival (CSS).
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Results: The clear cell subtype represented 66.7% of RCC, followed by chromophobe (13.7%), papillary (5.2%), and others
(14.4%). Furthermore, 72.3% of renal masses were <7.0 cm. The 5-year OS and 10-year OS rates were 86.1% and 69.5%,
respectively. The 5-year and 10-year CSS rates were 89.9% and 81.8%, respectively. The demographic and clinical predicting
factors for OS in the multivariate analysis were age (HR: 2.978), anemia (HR: 1.44), presence of symptoms at presentation
(HR: 1.26), Karnofsky score "80 (HR: 2.12), and ASA score # 3 (HR: 1.49). The pathological factors were nodal metastasis
(HR: 2.14), peri-renal fat invasion (HR: 2.12), inferior vena cava invasion (HR: 1.61), histologic tumoral necrosis (HR: 1.69),
and tumor size >7 cm (HR: 1.64).
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Conclusions: Our findings agreed with those reported for some developed countries. We emphasize that ASA and peri-renal
fat invasion as prognostic factors deserve further study. Information regarding microvascular invasion should be regularly
incorporated in pathological reports.
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INTRODUCTION35

Renal cell carcinoma (RCC) is one of the most36

lethal urological malignancies. About one-third of37

cases will have metastasis at presentation, and about38

20%–50% will progress to metastatic disease despite39

surgical treatment [1–3]. Prognostic factors have been40

mainly described in series from North America and41

Europe, which have ethnic origins distinct from those42

of the Latin American population. In 2019, the Amer-43

ican Cancer Society estimated 73,820 new cases of44

RCC and 14,770 deaths in the USA [4].45

Latin America (LA) is a large developing area46

with people of multiracial and multicultural back-47

grounds, consisting of indigenous natives, European48

and Asian immigrants, and Africans. The number of49

new cases of RCC has risen both in the USA and LA,50

with a higher proportion of smaller lesions [5, 6].51

Mortality has been stabilized with a slight decrease52

in recent years, particularly in developed countries.53

However, mortality is still rising in many develop-54

ing areas [7, 8]. According to GLOBOCAN/IARC55

(International Agency for Research on Cancer), the56

highest mortality rates adjusted for age in LA occur57

in Uruguay, Argentina, and Chile (7.3, 5.1, and 4.658

deaths/100,000 people in 2016, respectively) [9].59

The Latin American Renal Cancer Group60

(LARCG) is a multi-institutional, non-profit group61

whose database consists of data collected from 2862

centers in Latin America and Spain [10]. We aim to63

describe a large cohort of non-metastatic RCC cases64

in our database and identify the demographic, clin-65

ical, and pathological prognostic factors for overall66

and cancer-specific survival.67

MATERIALS AND METHODS 68

Data source 69

We developed a spreadsheet with fields for demo- 70

graphic, clinical, and pathological variables, and sent 71

it to all member institutions of LARCG. In Febru- 72

ary 2016, 28 centers from eight countries filled this 73

spreadsheet, resulting in the collection of data for 74

6,132 patients who underwent radical nephrectomy 75

(RN) or partial nephrectomy (PN) from 1980 to 2016. 76

Data were collected from patient charts and patholog- 77

ical reports from institutions in Argentina, Bolivia, 78

Brazil, Chile, Mexico, Peru, Uruguay, and Spain. The 79

Institutional Review Board approved this protocol 80

and the study did not interfere with the treatment or 81

follow-up of the involved patients. The protocol num- 82

ber is 2.478.489, CAAE: 71749917. 3.0000.5432. 83

Patient selection 84

We selected patients who underwent initial sur- 85

gical treatment (RN or PN) due to RRC, staged 86

as localized or locally advanced (pT1-4 Nx M0) in 87

the pathological analysis. Patients with other concur- 88

rent malignancies (except for basal cell carcinoma or 89

squamous cell carcinoma of the skin), or with severe 90

comorbidities having a remaining life expectancy 91

lower than six months, were excluded. We also 92

excluded patients who underwent other treatments 93

before the surgery (e.g., chemotherapy, radiotherapy, 94

and immunotherapy), patients diagnosed with distant 95

metastasis at presentation, and patients with inade- 96

quate collected data. 97
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The variables were age, gender, race, smoking sta-98

tus, Eastern Cooperative Oncologic Group (ECOG)99

scale, Karnofsky Performance Status, American100

Society of Anesthesiologists (ASA) score, symp-101

toms at presentation, and preoperative anemia102

(hemoglobin <10 g/dL). Patients were considered103

symptomatic at presentation if they had hematuria,104

local pain, palpable mass, paraneoplastic syndrome,105

neurological symptoms, acute onset varicocele, and106

constitutional alterations, such as weight loss, fatigue,107

and fever. The pathological variables included the108

histological subtype, TNM classification by the109

American Joint Committee on Cancer (AJCC) (2010)110

staging system, tumor size, positive surgical mar-111

gins (PSM), nuclear grade (low or high grade),112

histologic tumoral necrosis, sarcomatoid component,113

nodal metastasis (N+), and multifocality or bilat-114

erality. Histological subtype was defined according115

to the International Society of Urological Pathology116

(ISUP) Vancouver classification system (2012) [11].117

Microvascular invasion (MVI) was considered pos-118

itive when neoplastic emboli were evidenced in the119

vascular structures by microscopy (400$–1,000$).120

Follow-up was established from the date of surgery121

to the date of death or the latest follow-up. There122

was no central pathology review (except for the123

Brazilian cases). Treatment indications and follow-124

up routine were determined at the discretion of125

each center. The authors used a multiple imputa-126

tion only for variables with a limited proportion of127

missing data, by applying the method proposed by 128

Rubin [12]. 129

Considering that large databases may present 130

missing data, and decrease the precision of mul- 131

tivariate analyses, a multiple imputation technique 132

was used [13]. The data were assumed to be miss- 133

ing completely at random (MCAR) and a method of 134

predictive mean machine (PMM) was adopted [14]. 135

Variables with more than 50% of missing data and 136

non-attributable characteristics (e.g., race, and histo- 137

logical subtype) were not submitted to the imputation 138

method. This method was used for the following vari- 139

ables: Pathological staging (20% of missing data), 140

anemia (21% of missing data), peri-renal fat invasion 141

(24% of missing data), smoking status (32% of miss- 142

ing data), microvascular invasion (40% of missing 143

data), histological necrosis (41% of missing data), 144

weight (42% of missing data), and ECOG perfor- 145

mance status (44% of missing data).
146

Statistical analysis 147

Categorical variables were described as frequency 148

and percentage in contingency tables. Continuous 149

variables were grouped in categories. Kaplan–Meier 150

curves were used to estimate the overall survival (OS) 151

and cancer-specific survival (CSS). The subgroups 152

were compared using the log-rank test in a univariate 153

analysis. The Cox proportional hazards model was 154

constructed for multivariate analysis of factors pre- 155

dicting the OS and CSS exceeding 120 months. The 156

Table 1
Univariate analysis of demographic and clinical variables considering the distribution, and the number of deaths and their respective overall

survival (OS) and cancer-specific survival (CSS) over 10 years

Variable Category Frequency Global deaths p-value Cancer-specific p-value
N (%) N (OS%) deaths N (CSS%)

Gender Male 2,935 (64.8) 282 (69.6) 0.282 192 (80.7) 0.531
Female 1,573 (35.2) 144 (69.3) 100 (83.6)

Age <40 333 (7.4) 15 (89.2) <0.001 13 (89.5) 0.067
40–59 1,893 (42) 138 (81.4) 116 (80.2)
#60 2,282 (50.6) 265 (69.9) 154 (82.1)

Race (N = 2,884) White 2,371 (82.2) 274 (58.0) <0.001 171 (76.5) <0.001
Non-white 513 (17.8) 66 (71.1) 60 (79.1)

Smoking Non-smoker 2771 (61.5) 256 (68.9) 0.454 184 (81.8) 0.129
Smoker 547 (12.1) 127 (67.2) 81 (79.0)

Former smoker 1190 (26.4) 43 (75.4) 27 (87.5)
Signs and symptoms at diagnosis 2,656 (58.9) 326 (63.3) <0.001 258 (74.2) <0.001
KPS "80 637 (14.1) 128 (48.4) <0.001 98 (58.3) <0.001

>80 3,871 (85.9) 298 (72.2) 194 (84.6)
ECOG 0–1 4,181 (92.7) 353 (70.8) <0.001 231 (83.4) <0.001

#2 327 (7.3) 73 (49.8) 61 (57.4)
ASA 1–2 3,629 (80.5) 293 (70.5) <0.001 204 (82.8) <0.001

#3 879 (19.5) 133 (67.6) 88 (78.8)
Anemia 1,092 (24.2) 174 (69.1) <0.001 129 (76.3) <0.001
!p-value <0.05 is considered statistically significant. KPS – Karnofsky Performance Status; ECOG – Eastern Cooperative Oncologic Group;
ASA – American Society of Anesthesiologists.
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results were described as hazard ratios (HR) and their157

respective 95% confidence intervals (CI). The analy-158

sis was c using IBM SPSS® software v.17 (IBM Corp.159

Armonk, NY, USA), and a 2-sided p-value <0.05 was160

considered statistically significant.161

RESULTS162

We analyzed cases from eight countries operated163

between 1980 and 2016, counting 5,670 patients with164

no metastases at presentation. Among them, 33.1%165

(1,878 cases) were from Argentina, 18.9% (1,073166

cases) from Brazil, 18.5% (1,050 cases) from Spain,167

and the others were from Chile (558 cases), Uruguay168

(458 cases), Mexico (274 cases), Peru (338 cases),169

and Bolivia (41 cases). For the survival analysis, we170

excluded 1,162 cases due to lack of follow-up data.171

A total of 4,508 patients met our inclusion criteria.172

The follow-up time was 20 months ranged from173

0 to 162 months, with a median of 20 months. The174

patients’ ages varied from 18 to 95 years (median175

age: 60 years old), with a predominance of male176

patients (64.8%). Table 1 represents the main clinico-177

demographic features.178

According to the pathological analysis, clear cell 179

RCC represented 66.7% of cases, followed by chro- 180

mophobe RCC (13.7%), and papillary RCC (5.2%). 181

Other subtypes (14.4%) were unclassified, collect- 182

ing duct carcinoma, Xp11 translocation subtype, 183

and others. Relating to tumor sizes, lesions varied 184

from 1.0 cm to 22.0 cm. Furthermore, 72.3% of renal 185

masses were <7.0 cm. 186

Regarding locally advanced diseases, we found 187

peri-renal fat invasion in 554 cases (12.3%), renal 188

vein thrombus in 348 cases (7.7%), and inferior vena 189

cava invasion in 176 cases (3.9%). We found lymph 190

node metastasis in 131 cases (2.9%). However, 40.1% 191

of the pathological reports had no information regard- 192

ing nodal disease (pNx), corresponding to the patients 193

who underwent PN or RN with no lymphadenec- 194

tomy. Table 2 represents the main pathological 195

data. 196

At the time of this analysis, 3,259 patients (72.2%) 197

were alive without disease, and 356 (7.6%) had local 198

recurrence. Overall death occurred in 426 patients 199

(7.5%), and 292 (6.5%) had cancer-related death. 200

There was a lack of information for 154 (3.4%) alive 201

patients and 24 (0.5%) dead patients. 202

Table 2
Univariate analysis of pathological variables considering the distribution, and the number of deaths and their respective overall survival (OS)

and cancer-specific survival (CSS) over 10 years

Variable Category Frequency Global deaths p-value! Cancer-specific p-value!

N (%) N (OS%) deaths N (CSS%)

Histologic subtype (N = 2,984) Clear cell 1,993 (66.7) 210 (61.8) 0.020 125 (79.4) 0.030
Papillary type 1 142 (4.7) 16 (70.1) 10 (88.4)
Papillary type 2 18 (0.6) 1 (88.9) 1 (88.9)
Chromophobe 409 (13.7) 12 (95.1) 7 (97.5)
Unclassified 69 (2.3) 8 (67.1) 5 (77.0)

TFE gene 7 (0.2) 1 (98.6) 1 (98.6)
Collecting duct 34 (1.1) 0 (100.0) 0 (100.0)

Others 412 (13.8) 25 (73.4) 15 (92.4)
Nuclear grade Low grade 2,673 (59.3) 204 (73.9) <0.001 118 (87.0) <0.001

High grade 1,835 (40.7) 222 (60.7) 174 (72.2)
Tumoral necrosis 1,221 (27.1) 213 (54.4) <0.001 160 (67.9) <0.001
Sarcomatoid component (N = 2,136) 43 (2.0) 13 (0.0) <0.001 10 (61.6) <0.001
Peri-renal fat invasion 554 (12.3) 142 (39.6) <0.001 115 (53.7) <0.001
Renal vein thrombus 348 (7.7) 68 (50.3) <0.001 53 (64.8) <0.001
IVC invasion 176 (3.9) 38 (41.0) <0.001 29 (64.5) <0.001
Microvascular invasion 635 (14.1) 107 (56.6) <0.001 88 (65.9) <0.001
Renal pelvis invasion (N = 3,996) 339 (8.5) 53 (57.5) <0.001 40 (80.7) <0.001
Adrenal invasion (N = 3,996) 97 (2.4) 20 (50.4) <0.001 17 (82.5) <0.001
Tumor size <4 cm 1,569 (34.8) 98 (74.7) <0.001 55 (96.5) <0.001

4.1–7 cm 1,689 (37.5) 126 (70.7) 79 (95.3)
>7 cm 1,250 (27.7) 202 (60.4) 158 (87.4)

pT stage T1–T2 3,733 (82.9) 266 (92.9) <0.001 164 (86.2) <0.001
T3–T4 775 (17.1) 160 (79.4) 128 (61.1)

pN stage pN0 2,571 (57.0) 223 (91.3) 0.206 157 (81.8) 0.072
pNx 1,806 (40.1) 168 (90.7) 103 (83.6)
pN1 131 (2.9) 35 (73.3) 32 (51.7)

Positive Surgical Margins (N = 3,875) 136 (3.5) 114 (84.6) <0.001 19 (86.2) <0.001
!p-value <0.05 is considered statistically significant. IVC – Inferior vena cava.
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The 5-year OS and 10-year OS rates were 86.1%203

and 69.5%, respectively. The median OS in elderly204

patients (>60 years) was 99.9 months, which was sig-205

nificantly different from the group between 40 and 59206

years old (106.8 months) and those under 40 years old207

(111.9 months). The 5-year and 10-year CSS rates208

were 89.9% and 81.8%, respectively, and the median209

CSS was 109 months (107.8–110.3 months).210

In the univariate analysis, OS and CSS were influ-211

enced by all the variables except gender, smoking,212

and non-grouped pN stage (p > 0.05). Age was not213

a predictor of CSS in the univariate analysis. When214

grouping pN0 and pNx, there was a significant effect215

on OS and CSS (Tables 1 and 2).216

Multivariate analysis was conducted with factors217

predicting 10-year OS (Table 3). Demographic and218

clinical predicting factors were age (HR: 2.978, 95%219

CI: 2.038–5.269 for elderly people #60 years old),220

anemia (HR: 1.44, 95% CI: 1.17–1.76; p = 0.001),221

presence of symptoms at presentation (HR: 1.26,222

95% CI: 1.02–1.60; p = 0.037), Karnofsky score "80223

(HR: 2.12, 95% CI: 1.67–2.7; p < 0.001), and ASA224

score #3 (HR: 1.49, 95% CI: 1.19–1.86; p < 0.001).225

The pathological factors were nodal metastasis (HR:226

2.14, 95% CI: 1.5–3.06; p < 0.001), peri-renal fat227

invasion (HR: 2.12, 95% CI: 1.7–2.65; p < 0.001),228

inferior vena cava (IVC) invasion (HR: 1.61, 95%229

CI: 1.15–2.27; p = 0.006), histologic tumoral necrosis230

(HR: 1.69, 95% CI: 1.21–2.09; p < 0.001), and tumor231

size >7 cm (HR: 1.64, 95% CI: 1.33–2.09; p < 0.001).232

The multivariate analysis of CSS, according to the233

demographic, clinical, and pathological features is234

described in Table 4.235

DISCUSSION236

In this study, we included data from 28 institutions237

in LA and Spain, and thus, this study is a unique238

initiative that can act as a foundation for future stud-239

ies on RCC involving this population. Survival rates240

were notably high in this study (OS: 69.5%; CSS:241

81.8%). The OS and CSS in this population were242

satisfactory and comparable with other international243

series. Some features that could justify these find-244

ings are the percentage of young patients under 60245

years old, the increase in the life expectancy around246

the world, the predominance of patients classified as247

ASA 2 (68.1%) and ASA 1 (18.5%), and the rise248

of incidental tumors at the localized stage (76.1%249

were pT1 or pT2) [15,16]. Nevertheless, the major-250

ity of patients had a good performance status. Only251

14.9% had a Karnofsky score <80, and less than 8% 252

presented the ECOG score #2. Regarding the patho- 253

logical factors, nodal metastasis and high histological 254

grade (grades III or IV) are adverse factors for OS and 255

CSS [3, 17, 18]. In this series, the high nuclear grade 256

was found in 40% of the cases, and the nodal disease 257

occurred infrequently in only 3%. 258

Gender was not a significant predictor in our anal- 259

ysis. However, recent studies within the past few 260

decades suggest a better survival rate for women [17, 261

18]. Recently, for LA patients who underwent mini- 262

mally invasive surgery, Secin et al. (2017) and Lee et 263

al. (2012) demonstrated that the mortality and local 264

recurrence rates in women are up to four times greater 265

than in men, resulting in a controversy [19, 20]. 266

Age impacts global mortality. However, some stud- 267

ies reported worse CSS related to younger patients [1, 268

15, 16]. In our univariate and multivariate analysis, 269

age was not a significant predictor (p = 0.067). There 270

are probably no biological differences in RCC among 271

young and elderly patients in the population of our 272

study. 273

The impact of ethnicity in cancer mortality is con- 274

troversial. In our series, patients grouped as black 275

or mulatto presented better OS and CSS rates (mean 276

OS = 104.4 months vs. 99.4 months for the others), 277

but this difference was not significant (p = 0.341). 278

This group represented just 2% of the reported cases 279

in our database. In a multi-ethnic population, there are 280

no accurate interpretations to justify this data. More- 281

over, race information was absent in 36.1% of the 282

cases. Data from the USA show similar rates for His- 283

panics and non-Hispanics. Black patients in the USA 284

have demonstrated a faster decrease in mortality rates 285

compared to white patients since the 1970s [7]. 286

Nowadays, there is a tendency to offer active 287

surveillance in localized masses for patients with 288

multiple comorbidities (ASA #3). Our group pre- 289

viously reported that this feature could be an adverse 290

prognostic factor in RCC. ASA also seems to be asso- 291

ciated with tumors with more aggressive pathological 292

features [21]. In our study, ASA score impacted OS 293

and CSS in the univariate analysis. In the multivariate 294

analysis, the ASA score persisted as an independent 295

prognostic factor for 10-year OS and the segments at 296

36 or 60 months, but not for CSS. 297

In the literature, anemia can be related to the worst 298

prognosis. The absolute hematocrit level is associ- 299

ated with other factors, such as nutrition and diet, 300

medications in use, external bleeding, hematologic 301

diseases, and genetics [22]. We chose the cut-off point 302

of hemoglobin lower than 10 g/dL. Anemia was con- 303
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Table 3
Multivariate analysis of selected variables in overall mortality risk for non-metastatic RCC (N = 4,508 patients)

Variable Category HR 95% CI p-value!

Age <40 Ref. – –
40–59 2.013 1.011–3.012 0.024
#60 2.978 2.038–5.269 0.001

1.991 0.226–17.539 0.535
Anemia No Ref. – –

Yes 1.437 1.170–1.765 0.001
Signs and symptoms at diagnosis No Ref. – –

Yes 1.257 1.016–1.581 0.037
ASA 1–2 Ref. – –

#3 1.486 1.187–1.861 <0.001
KPS >80 Ref. – –

"80 2.122 1.673–2.690 <0.001
IVC invasion No Ref. – –

Yes 1.614 1.146–2.273 0.006
Peri-renal fat invasion No Ref. – –

Yes 2.121 1.699–2.647 <0.001
Tumoral necrosis No Ref. – –

Yes 1.694 1.210–2.092 <0.001
Tumor size "7 cm Ref. – –

>7 cm 1.644 1.333–2.092 <0.001
pN stage pN0/Nx Ref. – –

pN1 2.141 1.500–3.056 <0.001
!p-value <0.05 is considered statistically significant. ASA – American Society of Anesthesiologists; IVC – Inferior Vena
Cava; KPS – Karnofsky Performance Score.

Table 4
Multivariate analysis of selected variables in cancer-specific mortality risk for non-metastatic RCC (N = 4,508 patients)

Variable Category HR 95% CI p-value!

Anemia No Ref. – –
Yes 1.498 1.172–1.917 0.001

Signs and symptoms at diagnosis No Ref. – –
Yes 1.818 1.302–2.538 0.001

ECOG 0–1 Ref. – –
#2 1.654 1.121–2.440 0.011

KPS >80 Ref. – –
"80 2.065 1.649–2.902 <0.001

Microvascular invasion No Ref. – –
Yes 1.413 1.080–1.847 0.012

Peri-renal fat invasion No Ref. – –
Yes 2.130 1.626–2.789 <0.001

Tumoral necrosis No Ref. – –
Yes 1.773 1.370–2.294 <0.001

Tumor size "7 cm Ref. – –
>7 cm 2.023 1.574–2.601 <0.001

Nuclear grade Low grade Ref. – –
High grade 1.399 1.090–1.796 0.008

pN stage pN0/Nx Ref. – –
pN1 2.522 1.724–3.690 <0.001

!p-value <0.05 is considered statistically significant. ECOG – Eastern Cooperative Oncology Group Performance Status;
KPS – Karnofsky Performance Scale.

sidered as an adverse predictor for OS (HR = 1.43)304

and CSS (HR = 1.45).305

Smoking is a recognized risk factor for RCC, but306

there is no consensus on whether it works as a prog-307

nostic factor. In some studies, smoking is associated308

with worst survival, but this is a controversial issue309

[23–25]. In this series, former smokers had lower310

OS and CSS rates, but this was not statistically sig- 311

nificant. We were unable to report whether former 312

smokers in this study had a higher tobacco exposure 313

than active smokers. Further efforts will be required 314

to elucidate this issue. 315

The predominance of renal masses at the initial 316

stages may explain the fact that pT staging was not a 317
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significant predictor, even after classifying the stages318

into two groups (pT1-pT2 and pT3-pT4). The isolate319

analysis of pT staging is not sufficiently accurate to320

determine prognosis. Nonetheless, the assumption of321

tumor size greater than 7 cm as an independent prog-322

nostic factor corroborated the findings of other studies323

[26, 27]. Other factors, such as nuclear grade and node324

disease are also important. Similar to the results of325

the European Organization for Research and Treat-326

ment of Cancer (EORTC) trial conducted by Blom327

et al. (2009), we found nodal metastasis in 3% of the328

cases (vs. 4% in the EORTC trial) [28]. Nowadays,329

regional lymphadenectomy is not a routine procedure330

and has no defined templates, particularly in nephron-331

sparing surgeries. In our series, pN+ cases presented332

OS and CSS rates around 73% and 75%, respectively.333

Other series reported rates lower than 30% over five334

years [1, 3, 29]. Usually, almost 50% of pN+ patients335

present concomitant distant metastasis. We did not336

consider patients with distant metastasis, so this fact337

could have contributed for these better survival rates.338

Despite the limitations and recent recommen-339

dations about nuclear grade [11], we selected340

classifications of the low and high nuclear grades.341

A high nuclear grade evidenced a higher cancer mor-342

tality (HR:1.399, 95% CI: 1.090–1.796). However,343

nuclear grade did not persist as an independent pre-344

dictor in a truncated analysis at 36 or 60 months345

(data not shown). The histologic tumoral necrosis346

increased the global and cancer-specific mortality by347

65% to 70%. Intratumoral necrosis was originally348

described as a prognostic factor for clear cell RCC349

[30]. In our series, we had a predominance of clear350

cell RCC, but about one-third of cases with tumoral351

necrosis had other histologic subtypes. Necrosis can352

be related to a high cellular proliferation index lead-353

ing to intratumoral hypoxia. This issue, particularly in354

non-clear cell subtypes, needs further investigations355

[31]. In the same way, the sarcomatoid component356

impacted OS and CSS rates. Of the 2,876 cases357

available for this information, we found 3% with a358

sarcomatoid component.359

The most important predictor for global and360

cancer-specific mortality in multivariate analysis361

was peri-renal fat invasion (HR: 2.121, 95% CI:362

1.699–2.647; and HR: 2.107, 95% CI: 1.681–3.579,363

respectively). If the adipose tissue is involved, the364

tumor cells are in intimal contact with microvas-365

culature and lymphatics vessels in peri-renal tissue,366

favoring the metastatic dissemination [32]. The con-367

comitance of fat invasion and other adverse factors,368

such as high nuclear grade, sarcomatoid component,369

nodal metastasis, or venous invasion leads to worse 370

survival rates [33, 34]. In some series, peri-renal inva- 371

sion is not an independent prognostic factor for OS or 372

CSS. In a series from our group with 511 metastatic 373

patients undergone nephrectomy, the peri-renal fact 374

invasion was also an independent prognostic factor 375

for adverse OS and CSS [35]. In our view, this patho- 376

logic feature seems to be important and requires more 377

investigations. 378

The adverse prognostic role of renal sinus invasion 379

occurring isolated or in association with peri-renal 380

fat invasion has been investigated. The renal sinus 381

presents profuse microcirculation close to the hilar 382

and lymphatic vessels [36]. Renal sinus invasion was 383

not studied because this information was not available 384

in many cases of our database. 385

We found that microvascular invasion (MVI) was 386

an adverse predictor in the univariate and multivari- 387

ate analysis for OS and CSS. Although this factor has 388

already been demonstrated in previous studies, the 389

ISUP/WHO classification did not require a manda- 390

tory description on the pathological reports [11, 37]. 391

MVI is a prognostic factor in other urological malig- 392

nancies, and its detection can be made by expert 393

pathologists with no significant increase in institu- 394

tional costs. We believe that this information should 395

be regularly incorporated in pathological reports. 396

Positive surgical margins (PSM) are considered 397

risk factors for local recurrences, mainly in patients 398

who undergo PN [38, 39]. However, the impact on OS 399

and CSS is debated. In this study, the survival rates 400

were about 10 months lower than those of patients 401

with negative margins. PSM was a significant predic- 402

tor only in the univariate analysis, which is consistent 403

with the findings reported in the literature. 404

Interestedly, we detected a high proportion of 405

chromophobe RCC in this population (16%). The 406

literature usually reports a proportion between 6% 407

and 10% [40]. Moreover, the survival rates of chro- 408

mophobe RCC were better, which is consistent with 409

this histologic subtype. A possible explanation is that 410

these cases could be mistaken as oncocytic renal neo- 411

plasms [11]. 412

We can find some limitations in our study. First, 413

this is a retrospective multicentric study with patients 414

treated at different times. It demands efforts from 415

all the involved centers to provide and review reli- 416

able data, besides the lack of information of a few 417

variables. Second, there was not a central patho- 418

logical review (except in Brazilian cases). However, 419

these patients were treated on regional referral cen- 420

ters, and the majority of pathologic evaluations were 421
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performed by skilled uro-pathologists reflecting the422

reality of treatment of RCC in LA tertiary care cen-423

ters. Anyway, we aim to validate these findings with424

further central pathology review and future studies425

from the group. Despite such limitations, we believe426

that this study contributes to knowledge regarding427

RCC and brings the opportunity for more deep inves-428

tigations related to the significant prognostic factors429

identified in this series.430

CONCLUSIONS431

This cooperative project aggregated a large, rep-432

resentative RCC database. This database can be a433

foundation for several other studies in the research434

area. Our findings agreed with series results from435

developed countries. The presence of signs and436

symptoms at presentation, anemia, KPS "80, IVC437

invasion, nodal disease, tumoral necrosis, large tumor438

size, ASA >3, older adults >60 years old, and439

peri-renal fat invasion interferes with 10-years OS.440

Furthermore, symptomatic patients, anemia, ECOG441

#2, KPS "80, nodal disease, tumoral necrosis, MVI,442

high nuclear grade, large tumors, and peri-renal fat443

invasion are independent prognostic factors for 10-444

years CSS. We emphasize that ASA and peri-renal fat445

invasion as prognostic factors deserve further study.446

Additionally, information regarding MVI should be447

incorporated in pathological reports.
448
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