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Introduction The aim of this article was to evaluate the effectiveness of the Gleason grade groups
(GGG) system on a group of Argentinian patients with prostate cancer (PC) who underwent radical
prostatectomy (RP).

Material and methods We retrospectively studied 262 patients who underwent RP between 1996

and 2014. To determine the performance and validity of the GGG system, a Kaplan-Meier analysis

and multivariate analysis with Cox proportional method were performed to evaluate biochemical
recurrence, distance metastases and specific cancer mortality. The area under the curve (AUC) was
calculated to compare new groups of degrees of the GGG system with the classical scheme of strati-
fication into 3 groups.

Results The median follow-up was 84 months. As the groups ascend, there is less confined organ dis-
ease (p <0.001) and greater extraprostatic extension (p <0.001), greater invasion of seminal vesicles

(p <0.001) and greater lymph node involvement (p <0.001). The biochemical recurrence-free survival
at 5 years was 68%, 55%, 22%, 9%, 0% of the 1-5 groups, respectively. Ten-years cancer-specific survival
was 96%, 95%, 78%, 64%, 25% for group 1-5, respectively. In the multivariate analysis, the GGG system
is presented as the only independent predictor of biochemical recurrence and specific cancer mortality.
The AUC indicates that the GGG system has a higher prognostic discrimination compared to the classic
3-group system (6, 7, 28).

Conclusions The International Society of Urological Pathology (ISUP) GGG system is an independent
predictor of biochemical recurrence and mortality from prostate cancer in patients treated with RP.

The classification into 5 groups shows greater discrimination in the prognosis than the traditional
Gleason classification.
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INTRODUCTION

The Gleason scoring system (GSS) has been uni-
versally accepted as the grade system for prostate
cancer since its introduction by Donald Gleason in
1996 [1]. In the same way, this histological classifica-
tion has proven to be a strong prognostic predictor
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in men diagnosed with this neoplasm [2, 3]. How-
ever, this system has undergone significant modi-
fications since its introduction and in 2005, the In-
ternational Society of Urological Pathology (ISUP),
recommended the use of higher grades while defin-
ing the Gleason group (GG), principally due to false
lower scores and marked differences in grades from
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biopsy cylinders and radical prostatectomy (RP)
specimens [4].

After these revisions, the original Gleason score
that had 25 possibilities evolved into a traditional
3 level classification (6, 7, >8). This last version,
however, shows marked heterogeneity in intermedi-
ate-risk groups (3 + 4 vs. 4 + 3), as well as in the
high-risk group (8 vs. 9-10). For this reason, a new
classification scheme formulating Gleason grade
groups (GGG) was proposed by Pieropazio et al.,
in an effort to most adequately reflect the true his-
topathological aggressiveness of GGS [5]. Specifi-
cally, the groups were divided in the following way:
Group 1 GGS 6, Group 2 GGS 3 + 4 = 7, Group 3
GGS 4 + 3 =7, Group 4 GGS 8, Group 5 GGS 9-10.
Several groups have validated such system in rela-
tion to the biochemical recurrence and specific can-
cer mortality to primary end points in patients treat-
ed with RP, external radiotherapy and brachytherapy
[6, 7, 8]. In 2016, the ISUP accepted a new system as
the new gold standard for regulating prostate can-
cer (PC) according to the World Health Organization
[9]. However, to our knowledge, the new classifica-
tion system has not been validated in Argentinian
patients with prostate cancer after RP. Therefore,
the objective of this study was to check the effective-
ness of the GGG system on a group of Argentinian
patients with PC who underwent RP.

MATERIAL AND METHODS

A retrospective and descriptive study was carried out
evaluating 262 patients who underwent RP by local-
ized prostate cancer between 1996 and 2014. A total
of 35 patients with history of external radiotherapy,
neoadjuvant with androgenic blockage before or lack
of follow-up were excluded. All prostate biopsies and
RP specimens were assigned a traditional Gleason
score informed by our own Department of Pathologi-
cal Anatomy. Tertiary patterns were not routinely
used and were not included in the analysis. All of the
cases were evaluated by a specialized uropathologist.
The follow-up of the patients consisted of a prostate-
specific antigen (PSA) examination performed every
3-6 months. Clinical, pathological and evolutionary
variables were studied. In order to evaluate the new
GGG system, patients were categorized as it was
previously described (6, 3 + 4,4 + 3, 8,9 - 10) and
assigned into groups 1-5, respectively. The groups
system was analyzed along with the RP specimen.
Biochemical recurrence was defined as the consecu-
tive increase of two examinations of PSA >0.2 ng/ml.
The presence of distant metastasis was determined
by imaging methods [computed tomography (CT)
or bone scan]. The univariate analysis was carried

out with the chi-square method evaluating differ-
ent GGG groups with pathological characteristics
in the RP surgical pieces. The Kaplan-Meier analysis
with survival rate curve was used for evaluating bio-
chemical recurrence, distance metastasis and cancer
specific mortality.

The log-rank test was used in order to determine the
survival rate differences between the different GGG
system groups. The multivariate analysis was car-
ried out with the Cox proportional method compar-
ing the GGG system with other known clinical and
pathological

prognostic variables in PC. Finally, the area under
the curve (AUC) was calculated in order to compare
the new GGG grade groups with the classical scheme
of the 3 stratification groups (Gleason 6 vs. 7 vs. >8).
In all statistical analyses, a p <0.05 was considered
statistically significant. The statistical analysis was
performed with the SPSS program version 18.0.

RESULTS

The population study included 227 patients with
a mean follow-up of 84 months. Patients were dived
according to the GGG system: 110 patients in Group
1 (48%), 66 in Group 2 (29%), 32 in Group 3 (14%),
11 in Group 4 (5%) and 8 in Group 5 (4%). The demo-
graphic characteristics of the study population are
described in Table 1.

In Table 2, the relationship between GGG with sev-
eral pathological characteristics found in the RP
surgical specimen is shown. As the groups increase
there is lower organ-confined disease and greater ex-
traprostatic extension (EPE), greater seminal vesicle
invasion (SVI) and greater lymph node invasion.
Figure 1 shows biochemical recurrence-free survival
rate according to each risk group, which decreased
as the groups ascended (log-rank test <0.001). Bio-
chemical-free survival rate at 5 years was 68%, 55%,
22%, 9%, 0% for groups 1-5, respectively.

100% -
-1}
E¥ so% -
= g Group 1 =
a =
é § 60% - Group 2 ——
T
€ a0% Group3 ——
@
£ —
SE 20% Group 4
Group 5 —
D% L LLLLLES LLLL TIrr TITIT mr mn

1 11 21 31 41 51
Months

Figure 1. Biochemical recurrence-free survival rate in Gleason
grade groups.
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Similarly, metastasis-free survival rate and cancer-
specific survival rate was lower in patients with
higher GGG (log-rank test <0.001). Metastasis-free
survival rate at 10 years was 95%, 92%, 75%, 64%,
25% for groups 1-5, respectively (Figure 2). Cancer-
specific survival rate at 10 years was 96%, 95%, 78%,
64%, 25% for groups 1-5 respectively (Figure 3).

While performing the multivariate analysis, we
showed that PSA level and the GGG system, are
independent predictors for biochemical recurrence.

Nevertheless, when we evaluated mortality by CAP
only the GGG system was expressed as an indepen-
dent predictive factor (Table 3).

In order to compare the differential power of the
new GGG system in relation to the classical 3 grade
system (6, 7, >8), the area under the curve was cal-
culated (Table 4). There was an improvement in
the AUC for biochemical recurrence (0.70 vs. 0.66),
distant metastasis (0.72 vs. 0.75) and mortality by
CAP (0.76 vs. 0.79), when comparing both systems
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Figure 2. Metasis-free survival rate in Gleason grade groups.

Table 1. Demographic characteristics of the study population

Figure 3. Cancer-specific survival rate in Gleason grade
groups.

GGG System G1 G2 G3 G4 G5
Number of patients 110 (48%) 66 (29%) 32 (14%) 11 (5%) 8 (4%)
Age (mean) 64 64 65 64 66
Surgery
Before 2010 83 (75.4%) 43 (65.1%) 21 (65.6%) 7 (63.7%) 4 (50%)
After 2010 27 (24.6%) 23 (34.9%) 11 (34.4%) 4 (36.3%) 4 (50%)
PSA (mean) 8.9 9.3 11.8 9 20
Clinical stage
T1 63 (57%) 24 (36%) 10 (31%) 1(9%) 1(12%)
T2 47 (43%) 42 (64%) 22 (69%) 10 (91%) 7 (88%)
No. of core biopsies
<6 26 (23.6%) 15 (22.7%) 3(9.4%) 1(9%) 3(37.5%)
6-10 38 (34.5%) 24 (36.3%) 6 (18.7%) 5 (45.5%) 0
>10 46 (41.9%) 27 (41%) 23 (71.9%) 5 (45.5%) 5(62.5%)
No. of positive core biopsies
<3 57 (51.8%) 22 (33.3%) 10 (31.2%) 2(18.2%) 0
4-6 43 (39.1%) 32 (48.5%) 14 (43.8%) 3(27.3%) 2 (25%)
>6 10 (9.1%) 12 (18.2%) 8 (25%) 6 (54.5%) 6 (75%)
GGG — Gleason grade groups; PSA — prostate-specific antigen
Table 2. Pathological characteristics according to Gleason grade groups from radical prostatectomy specimens
Pathological characteristics Group 1 Group 2 Group 3 Group 4 Group 5 p
Organ-confined disease 89 (80.9%) 40 (60.6%) 16 (50%) 2(18.2%) 0 <0.001
EPE 18 (16.4%) 18 (27.3%) 12 (37.5%) 6 (54.5%) 5 (62.5%) <0.001
Seminal vesicle invasion 9 (8.2%) 11 (16.7%) 10 (31.2%) 6 (54.5%) 7 (87.5%) <0.001
Lymph node invasion 0 0 1(3.1%) 2 (18.2%) 3(37.5%) <0.001
Margins (+) 25 (22.7%) 17 (25.7%) 11 (34.4%) 5 (45.5%) 5 (62.5%) 0.06

EPE — extraprostatic extension
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Table 3. Independent predictors of biochemical recurrence and mortality from PC after RP

Biochemical recurrence

Cancer specific mortality

Variable
OR p Cl95% OR p Cl95%
PSA 7.46 0.006 1-1.03 0.01 0.99 0.96-1.03
cT2 0.51 0.47 0.76-1.81 0.10 0.75 0.17-3.57
Extraprostatic extension 0.72 0.39 0.77-1.90 0.54 0.87 0.32-2.63
Margins (+) 0.17 0.68 0.71-1.69 0.26 0.87 0.36-2.37
Seminal vesicle invasion 3.27 0.07 0.97-2.27 0.09 0.76 0.41-3.40
Lymph node invasion 0.98 0.32 0.61-4.38 1.68 0.19 0.64-8.64
GGG System 6.95 0.008 1.06-1.52 6.10 0.01 1.10-2.39

PC — prostate cancer; RP — radical prostatectomy; OR — odds ratio; IC — confidence interval; PSA — prostate-specific antigen; GGG — Gleason grade groups

Table 4. Area under the curve results comparing the classical
system vs. the new GGG system

Evolution 3 pattern classical

characteristics classification (6, 7, 28) GGG System
Biochemical recurrence 0.66 0.70
Distant metastasis 0.72 0.75
Mortality from PC 0.76 0.79

GGG — Gleason grade groups; PC — prostate cancer

in RP specimens and correlating with their prog-
nostic capacity.

DISCUSSION

In the 1960’s, Donald Gleason was the first to pro-
pose a grading system for PC based on cellular archi-
tectural patterns. Afterwards, it was demonstrated
that the sum of primary and secondary patterns
(Gleason score) had a strong correlation with mor-
tality [1]. From then on, GG has remained as the ma-
jor result predictor in CAP in relation to biochemical
recurrence and cancer-specific mortality [10, 11, 12].
In 2005, the ISUP conducted a consensus confer-
ence in order to evaluate contradictory points of the
Gleason system which had not undergone any varia-
tions for 40 years, whereas the PC presentation and
its management in clinical practice had substantial
changes in biopsy schemes [13]. This consensus con-
sisted of multiple modifications and the refinement of
several histopathological variants, limiting the defini-
tion of pattern 3 and increasing that of pattern 4 [4].
These changes originated in the use of 3 groups
(6, 7, >8) and they evidenced a better prognosis ac-
cording to several validations carried out [14]. Be-
cause of this, the GG <6 was reduced considerably
according to the Surveillance, Epidemiology and
End Results (SEER) and National Cancer Data Base
(NCDB) analysis carried out between 2004 and 2011
[15]. In the same way, several investigations report-

ed that GG 2-5 have remained unused in clinical
practice [16]. However, this new 3 groups system has
demonstrated to be heterogeneous, specifically for
the lack of distinction of GG 7 (3 + 4 vs. 4 + 3) and
GG 8-10.

Multiple studies have demonstrated the differences
in prognosis between GG 3 + 4 vs. 4 + 3 in rela-
tion to biochemical recurrence, distance metastasis
and mortality from PC [17, 18]. However, in our field
both are called intermediate risk patterns regardless
of the prognosis differences. In the same way, the
3 groups scheme of the ISUP 2005 classifies patients
with GG =8 as high-risk, not distinguishing between
8 vs. 9-10. In spite of this, multiple studies have re-
vealed even worse significant results in the presence
of pattern 5 [19, 20].

In light of this evidence, in 2013 the Johns Hopkins
Hospital proposed a new classification system based
on 5 groups after analyzing 7869 patients with radi-
cal prostatectomy between 1982 and 2011, conclud-
ing that this new GGG system had better abilities to
distinguish aggressiveness than the 3 groups system,
based principally on the separation of GG 7in 3 + 4
(group 2) and 4 + 3 (group 3) as well as in GG >8
in 8 (group 4) and 9-10 (group 5) [5].

Our series clearly shows an important association
of the GGG system with unfavorable pathological
findings in the surgical specimen, demonstrating
a higher proportion of extraprostatic extension, sem-
inal vesicle invasion and lymph node invasion as the
group increases from 1 to 5. This coincides with pre-
vious observations where similar findings have been
observed [6].

When evaluating evolution characteristics, it was
shown that as the GGG group system increases, bio-
chemical recurrence-free survival rate, metastasis-
free survival rate and cancer-specific survival rate are
reduced substantially. These observations concur with
similar results documented previously [6, 21, 23].
While comparing both schemes (3 pattern system
vs. GGG), we demonstrated a better distinguishing
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power in the new grading system in relation with
the predictive abilities of biochemical recurrence
(0.66 vs. 0.70), distant metastasis (0.72 vs. 0.75)
and mortality from PC (0.76 vs. 0.79). Since 2014
this system has been externally validated in centers
in Europe, the U.S.A., Canada and Asia [6, 7, 8, 21,
22, 23].

In all cases there are significant differences between
the 5 groups, confirming a better diagnosis separat-
ing the 7 score in 3 + 4 and 4 + 3 and the score
>8 in 8 and 9-10. To our knowledge this is the first
external validation of the innovative ISUP GGG sys-
tem in a contemporary group of Latin American PC
patients treated with RP.

One limitation of our research is its retrospective na-
ture. A group of patients in the study presented be-
fore 2005, making possible grade differences to our
present day recommendations in ISUP 2005 an inev-
itable limitation. Secondly, we only have 19 patients
with group 4-5 classification, which may reduce sig-
nificant findings. The complete study of the surgical
specimen in RP is not carried out routinely in our In-
stitution although this should have the same impact

References

on all groups. Lastly, the study included 227 cases
collected within a timeframe of 18 years; we know
that during such a long period of time the general
urological treatment of prostate cancer, especially
operational technique, have all changed significantly.
This is why the clinical and biochemical tools to as-
sess the quality of both classifications in such a small
group are exposed to bias.

CONCLUSIONS

The ISUP GGG system is an independent predictor
of biochemical recurrence and prostate cancer mor-
tality in patients treated with RP. Classification into
5 groups demonstrates higher distinguishing abili-
ties of prognosis than in the traditional Gleason
classification system. These findings support the in-
clusion of the ISUP GGG system as part of the path-
ological report in patients with PC treated with RP
in the Argentinian population.

CONFLICTS OF INTEREST
The authors declare no conflicts of interest.

1.

Gleason DF, Mellinger GT. Prediction

of prognosis for prostatic adenocarcinoma
by combined histological grading and
clinical staging. J Urol. 1974; 111: 58-64.

Gleason DF. Histologic grading of prostate
cancer: a perspective. Hum Pathol. 1992;
23:273-279.

Humphrey PA. Gleason grading and
prognostic factors in carcinoma of the
prostate. Mod Pathol. 2004; 17:292-306.

Epstein JI, Allsbrook WC Jr., Amin MB.
The 2005 International Society

of Urological Pathology (ISUP) Consensus
Conference on Gleason Grading

of Prostatic Carcinoma. Am J Surg

Pathol. 2005; 29: 1228-1242.

Pierorazio PM, Walsh PC, Partin AW,
Epstein JI. Prognostic Gleason grade
grouping: data based on the modified
Gleason scoring system. BJU Int. 2013;
111: 753-760.

Loeb S, Folkvaljon Y, Robinson D, Lissbrant IF,
Egevad L, Stattin P. Evaluation of the 2015
Gleason Grade Groups in a Nationwide
Population-based Cohort. Eur Urol. 2016;
69:1135-1141.

Epstein JI, Zelefsky MJ, et al. A contemporary
prostate cancer grading system: A validated

10.

11.

alternative to the gleason score. Eur Urol.
2016; 69: 428-435.

Pompe RS, Davis-Bondarenko H, Zaffuto E,
et al. Population-based validation of the
2014 isup gleason grade groups in patients
treated with radical prostatectomy,
brachytherapy, external beam radiation,
or no local treatment. Prostate. 2017; 77:
686-693.

Epstein JI, Egevad L, Amin MB,

Delahunt B, Srigley JR, Humphrey

PA; Grading Committee. The 2014
international society of urological
pathology (isup) consensus conference
on gleason grading of prostatic
carcinoma: Definition of grading patterns
and proposal for a new grading system.
Am J Surg Pathol. 2016; 40: 244-252.

Partin AW, Yoo J, Carter HB, et al.
The use of prostate specific antigen,
clinical stage and Gleason score

to predict pathological stage in men
with localized prostate cancer. J Urol.
1993; 150: 110-114.

Han M, Partin AW, Zahurak M, Piantadosi S,
Epstein JI, Walsh PC. Biochemical

(prostate specific antigen) recurrence
probability following radical prostatectomy
for clinically localized prostate cancer.

J Urol. 2003; 169: 517-523.

12.

13.

14.

15.

16.

Zhou P, Chen MH, McLeod D, Carroll PR,
Moul JW, D’Amico AV. Predictors

of prostate cancer-specific mortality
after radical prostatectomy or radiation
therapy. J Clin Oncol. 2005; 23:
6992-6998.

Yeo L, Patel D, Bach C, et al. The
Development of the Modern Prostate
Biopsy. In Bissada NK ed, Prostate
Biopsy. Rijeka, Croatia: In Tech, 2011.
Available at: http://cdn.intechopen.com/
pdfs/24668/InTechThe_development_
of_the_modern_prostate_biopsy.pdf.
Accessed March 2016

Dong F, Wang C, Farris AB, et al. Impact
on the clinical outcome of prostate cancer
by the 2005 international society

of urological pathology modified Gleason
grading system. Am J Surg Pathol. 2012;
36: 838-843.

Weiner AB, Etzioni R, Eggener SE. Ongoing
Gleason grade migration in localized
prostate cancer and implications for use
of active surveillance. Eur Urol. 2014; 66:
611-612.

Helpap B, Egevad L. The significance

of modified Gleason grading of prostatic
carcinoma in biopsy and radical
prostatectomy specimens. Virchows
Arch. 2006; 449: 622-627.



CENTRAL EUROPEAN JOURNAL OF UROLOGY

17. Tollefson MK, Leibovich BC, Slezak /M,

18.

19.

Zincke H, Blute ML. Long-term prognostic
significance of primary Gleason pattern

in patients with Gleason score 7 prostate
cancer: impact on prostate cancer specific
survival. J Urol. 2006; 175: 547-551.

Chan TY, Partin AW, Walsh PC, Epstein JI.
Prognostic significance of Gleason score
3+4 versus Gleason score 4+3 tumor

at radical prostatectomy. Urology. 2000;
56: 823-827.

Koloff ZB, Hamstra DA, Wei JT, et al.
Impact of tertiary Gleason pattern

20.

21.

5 on prostate cancer aggressiveness:
lessons from a contemporary single
institution radical prostatectomy series.
Asian J Urol. 2015; 2: 53-58.

Nanda A, Chen MH, Renshaw AA,
D’Amico AV. Gleason pattern 5 prostate
cancer: further stratification of patients
with high-risk disease and implications
for future randomized trials. Int J Radiat
Oncol Biol Phys. 2009; 74: 1419-1423.

Bondarenko H, Zanaty M, Harmouch S,
et al. External validation of the novel
International Society of Urological

22.

23.

Pathology (ISUP) Gleason grading
groups in a large contemporary
Canadian cohort. Can Urol Assoc J.
2018; 12: 390-394.

Spratt DE, Cole Al, Palapattu GS,

et al. Independent surgical validation
of the new prostate cancer grade-
grouping system. BJU Int. 2016; 118:
763-769.

Yeong J, Sultana R, Teo J, et al. Gleason
grade grouping of prostate cancer

is of prognostic value in Asian men.

J Clin Pathol. 2017; 70: 745-753.



