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The study aimed to evaluate grade migration and prognosis depending on patho-
logic features in patients with prostate cancer treated with radical external beam 
radiotherapy. The study included 139 patients with an initial Gleason score of 7 
(3+4 or 4+3) i.e., Grade Group 2-3 (GG2-GG3) treated between 2008 and 2013. 
The clinical outcome was assessed with respect to biochemical control (BC) and 
biochemical disease-free survival (bDFS). After re-evaluation, the majority of pa-
tients (96 patients – 69%) were up-graded from GG2-3. Finally, there were 4 pa-
tients (3%) with grade GG1, 12 patients (9%) – GG2, 27 patients (19%) – GG3, 
51 patients (37%) – GG4 and 45 patients (32%) – GG5. In 42 patients (30%) 
a cribriform pattern was observed. 
Among the analyzed factors only the GGs were important for BC (p = 0.011) and 
the cribriform pattern was of borderline significance (p = 0.06). The 5-year bio-
chemical control was 100% in GG1-3 and 84% in GG4-5. The 5-year biochemical 
control was 81% and 93%, if cribriform or no cribriform pattern was detected, 
respectively. 
In conclusion, re-evaluation and verification of pathology specimens in accordance 
with contemporary rules upgraded the Gleason score in the majority of patients. 
The aggressive behavior of prostate cancer starts to occur from GG 4. Cribriform 
pattern almost tripled the biochemical failure rate.
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Introduction

Prostate cancer is a disease with a variable prog-
nosis. Categorization into risk groups is based on: 
T-stage, maximum PSA concentration and Gleason 
score. In contrast, the  ISUP Grading system intro-
duced in 2014 is based solely on tumor differentia-
tion. That system merges some groups and subdivide 
others such as Gleason score 7 into Grade Group 2 
(GG2 – Gleason 3+4) and Grade Group 3 (GG3 –  
Gleason 4+3). The  differences in a  prognosis be-
tween these latter groups were most pronounced in 
patients undergoing radical prostatectomy (RP) [1]. 
Although many studies indicate such differences also 
in patients undergoing radiotherapy (RT), they seem 
to be less pronounced [1, 2, 3, 4, 5]; moreover, in 
some studies, significant differences were not found 
[6, 7]. One reason may be due to a less accurate diag-
nosis of a tumor grade in a biopsy specimen as com-
pared to the  post-prostatectomy one. The  inaccura-
cy of biopsy is estimated to exceed 40% [8, 9, 10].  
The  second reason may be due to treatment-relat-
ed factors, such as: pelvic lymph nodes irradiation 
and/or a combination with hormonal therapy, which 
may influence the natural history of prostate cancer 
and thus reduce potential differences between grade 
groups. To sum up, pathological grade is an import-
ant prognostic factor, but its reliability based on a bi-
opsy is somewhat limited and its importance may be 
potentially modulated by therapeutic factors.

Hence, this study aimed to evaluate how patholog-
ic grade is associated with the prognosis of patients 
undergoing radical radiotherapy in which the  ma-
jority had concurrent hormonal treatment. Basi-
cally, the  analysis was planned to focus on patients 
with a Gleason score 7 to assess the differences be-
tween GG2 and GG3. At the next step, the purpose 
of the study was to assess the differences in pathology 
findings, especially grading, between the original re-
port from a biopsy performed a couple of years earlier 
when the study group was collected and a re-evalua-
tion performed in recent years. 

Material and methods

According to the defined entry criteria of the study 
group, it was composed of prostate cancer patients 
with a  primary diagnosis of  Gleason score 7 treat-
ed with radical external beam radiotherapy (RT) 
between 2008 and 2013. The  aim was to compare 
the  treatment outcome between Grade Group 2 
(GG2) and Grade Group 3 (GG3) retrospectively. 
In the  second part of  the  study, the  re-evaluation 
of  a pathology specimen was undertaken according 
to a contemporary manner of evaluation and report-
ing. Accordingly, it aimed to assess the differences in 
grade reporting between the original and contempo-

rary report, with a special emphasis on grade migra-
tion. This part of  the  study was a  prospective one, 
including not only a  grade re-assessment but also 
evaluation of other pathological prognostic factors.

The study was approved by the Institutional Bio-
ethical Committee, as a part of a MILESTONE proj-
ect.

Material 1

There were 300 patients in the study group, with 
a preliminary diagnosis of Gleason 7 prostate cancer. 
In 202 patients it was GG2 and in 98 patients GG3. 
All patients underwent radical RT between 2008 and 
2013. The patients were referred to radiation thera-
py by urologists, the majority of cases on hormonal 
therapy (88% of patients). As deferred patients’ re-
ferrals to radiotherapy and/or prolonged neoadjuvant 
hormonal treatment sometimes occurred, the origi-
nal pathology examinations were performed in 2005-
2012.

Radiotherapy was performed with 6-20 MV pho-
tons from a linear accelerator, conventionally fraction-
ated to the total dose of 76 Gy, with dose per fraction  
of 2 Gy. Mainly dynamic techniques were used (80% 
patients), and almost all had image guidance (either 
bone- or fiducial-based). 

The clinical characteristics of the study group with 
subdivision into GG2 and GG3 are presented in Ta-
ble I. Hormonal treatment differed between these 
groups – 82% vs. 96% (p = 0.0008). With respect 
to treatment-related factors, in 101 patients (50%) 
from GG2 elective pelvic lymph node irradiation was 
performed in comparison to 67 patients (68%) from 
GG3 (p  =  0.003). All other differences between 
the  groups with respect to both clinical and treat-
ment-related factors were insignificant. 

Material 2

Among the  previously analyzed 300 patients, 
139 pathology specimens and reports were eligible 
for re-evaluation. It was not a  random process, but 
it reflected the  possibility of  collecting the  original 
tissues. The original biopsy report was performed in 
31 patients (22%) in our own institution and in 108 
patients (78%) in other, mainly regional, pathology 
departments. Verification was undertaken in 2018 by 
experienced prostate cancer pathologists (DL, ASW) 
in line with the most contemporary guidelines accord-
ing to ISUP [1]. Verification was based on the orig-
inal pathology specimens and paraffin blocks, but, 
when necessary, additional sections were undertaken. 

The re-evaluation report included: Grade Group, 
presence of a cribriform pattern, perineural invasion, 
the number of involved cores and the mean percent-
age of  core involvement, which was calculated as 
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an  arithmetic mean of  percentage of  invasion from 
each involved core.

Methods

Comparison of  various clinical factors and radio-
therapy parameters as well as differences in histo-
pathological grade between groups was performed 
with the χ2 test for dependent and independent com-
parisons. Long-term treatment outcome was assessed 
in terms of  actuarial biochemical control (BC) and 
biochemical disease-free survival (bDFS). bDFS in-
cluded biochemical or clinical failure or patient death. 
BC was defined if during follow-up there was no bio-
chemical failure according to the Phoenix definition 
(PSA increase of ≥ 2 ng/ml above the nadir). All clin-
ical failures were proceeded by biochemical failures. 
BC and bDFS were calculated with the Kaplan-Mei-
er method and differences between the groups were 
calculated with a log-rank or χ2 test.

The role of selected factors for treatment outcome 
was calculated with the  uni- and multivariate Cox 
proportional hazard model. P-value for significance 
was ≤ 0.05.

Table I. Clinical characteristics of the study group

Clinical factor Grade Group 2 (GG2) Grade Group 3 (GG3) p-value

Age Mean 68 ±7 years Mean 68 ±7 years 0.78

Max. pre-treatment PSA concentration 24.6 ±30.5 ng/ml 22,6 ±21.9 ng/ml 0.56

PSA < 10 ng/ml 68 (34%) 28 (29%) 0.54

PSA 10-20 ng/ml 58 (29%) 27 (28%)

PSA > 20 ng/ml 76 (38%) 43 (44%)

T-stage

T1–T2a 33 (16%) 19 (19%) 0.57

T2b 47 (23%) 18 (18%)

T2c–T4 122 (60%) 61 (62%)

N-stage

N0 199 (98.5%) 95 (97%) 0.33

N+ 3 (1.5%) 3 (3%)

Risk Groups (NCCN)

Intermediate 105 (52%) 73 (43%) 0.14

High 42 (48%) 56 (57%)

Neoadjuvant HT

Yes 165 (82%) 94 (96%) 0.0008

No 37 (18%) 4 (4%)

Adjuvant HT 

Yes 171 (85%) 94 (96%) 0.004

No 31 (15%) 4 (4%)

Results

Part 1

Median follow-up was 55 months. None of the an-
alyzed end-points (BC, bDFS) were statistically dif-
ferent between GG2 and GG3.

In a  comparative analysis, the  5-year BC was 
84% in the GG2 and 89% in the GG3 (p = 0.51). 
Five-year bDFS was 77% and 75%, respectively 
(p = 0.86). 

To validate the  obtained result, a  multivariate 
analysis including other prognostic factors was un-
dertaken. Factors which were included were as fol-
lows: age, T-stage, maximum pre-treatment PSA 
concentration, risk groups, hormonal treatment, and 
elective whole pelvic irradiation.

In a  multivariate analysis, only the  maximum 
pre-treatment PSA concentration (p  =  0.019) and 
T-stage (p  =  0.008) were significantly and inde-
pendently associated with BC, whereas only the max-
imum pre-treatment PSA concentration was sig-
nificant with regard to bDFS (p  =  0.013). Grade 
Groups were of no significance with respect to these 
end-points.



30

Wojciech Majewski, Dariusz Lange, Agata Stanek-Widera, et al.

Part 2

In the  second part of  the  study, there were 139 
pathology specimens which were eligible for re-eval-
uation. The  distribution of  Grade Groups between 
the original and re-evaluation diagnosis is presented 
in Table II. 

The concordance of Grade Groups was only 15%. 
Even if both GG2 and GG3 groups were taken to-
gether as representing the Gleason score sum 7, in 
the majority of patients an up-grade towards Gleason 
score 8 or higher was observed (96 patients-69%). 
A  down-grade was observed rarely. Among all 
the re-evaluated specimens, perineural invasion was 
noted in 38 patients (27%) and cribriform pattern in 
42 patients (30%). The median number of involved 
cores was 3 (range 1-15), and the median percentage 
of involvement 40% (range 4% to 100%).

All these factors were analyzed with regard to 
the  treatment outcome – BC or bDFS. The  results 
are presented in Table III. Among the analyzed fac-
tors only the Grade Group, only if categorized into 
GG 1-3 vs. GG 4-5, was of prognostic significance 
(p = 0.012). The cribriform pattern was of border-
line significance (p = 0.062). Results are presented 
in Figs. 1 and 2.

Discussion

The results achieved in the  first part of  the study 
suggest no significant difference in the treatment out-
come between GG2 and GG3. This is in contrast to 
observations indicating such differences which cre-
ated the  background of  the  ISUP 2014 system [1]. 
However, at this point many issues should be dis-
cussed. The  main study, which was the  background 
for the  current ISUP grading system, reported such 
pronounced differences in a subgroup of 22 thousand 
patients treated with RP [1]. However, there was also 
quite a  large group of  5 thousand patients treated 
with RT, for whom significant differences were also 
observed but much less pronounced. This suggested 
to us a possible hypothesis that the lack of differences 
in our own material may be due to a lower reliabili-
ty in biopsy findings, on which RT series are based. 
The rate of inadequate grading in a biopsy tissue with 
respect to the post-operative specimen exceeds 40% 
[8-10]. In intermediate differentiated cancer (GS7), 
Gleason up-grade may be expected in around 30% 
[9-11]. Additionally, it can be estimated that clin-
ical change in risk groups which imply a  change in 
treatment decision would occur in more than 30% 
of patients [8]. This should warn us against uncritical 
belief in a biopsy report. On the other hand, the afore-
mentioned study by Epstein et al. [1] also included 
the analysis of Grading Groups based on a pre-pros-
tatectomy biopsy and the results were similar to those 
on post-prostatectomy specimens. So, maybe some 
factors associated with RT may play a role? Contrary 
to many radiotherapy centers in North America or Eu-
rope, patients in Poland usually have a hormonal treat-
ment implemented by urologists before referral for RT. 
Eighty-eight percent of patients had been on hormon-
al treatment before RT, whereas in general practice, 
as reported in the  literature, it was around 50-60% 
in the  combined intermediate and high-risk groups 
at a  similar time period to our study [12, 13, 14].  

Table II. Distribution of Grade Groups in the original and re-evaluation report

Original Grade Group Grade Group after re-evaluation

GG 1 GG 2 GG 3 GG 4 GG 5

GG 2  n = 84 (100%) 3 (4%) 11 (13%) 19 (23%) 24 (29%) 27 (32%)

GG 3  n = 55 (100%) 1 (2%) 1 (2%) 8 (15%) 27 (49%) 18 (33%)

Table III. Association between selected factors from 
the re-evaluation report and treatment outcome – BC and 
bDFS

5-year BC 5-year bDFS

Cribriform pattern

No 93% 
(p = 0.062)

78% 
(p = 0.50)

Yes 81% 82%

Perineural invasion

No 91% 
(p = 0.374)

85% 
(p = 0.16)

Yes 85% 66%

Number of involved cores

≤ Median (≤ 3) 92% 
(p = 0.289)

72% 
(p = 0.348)

> Median (> 3) 86% 83%

Percentage of core invasion

≤ Median (≤ 40%) 92% 
(p = 0.47)

70% 
(p = 0.319)

> Median (> 40%) 87% 83%

Grading Group

GG 1-3 100% 
(p = 0.01)

77% 
(p = 0.14)

GG 4 84% 79%

GG 5 85% 83%
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Fig. 1. Biochemical control (BC) with regard to Grading 
Group

Fig. 2. Biochemical control (BC) with regard to cribriform 
pattern
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In the  present study hormonal treatment was more 
frequently prescribed in GG3 than in the GG2 group 
(96% vs. 82%); also in the  former group more fre-
quently pelvic lymph nodes were irradiated (68% 
vs. 50%). It should be stressed that the  combina-
tion of  neoadjuvant HT and whole pelvic RT was 
the  method which significantly improved the  treat-
ment outcome in the NRG/RTOG 9413 study [15]. 
On the other hand, in a study on stereotactic body ra-
diotherapy (SBRT), patients were not allowed to have 
hormonal treatment and pelvic irradiation, and in that 
study considerable differences were observed between 
GG2 and GG3 [2].

The present study has some flaws. Firstly, a 5-year 
follow-up is rather too short for prostate cancer 
patients to draw definitive conclusions. Secondly, 
the retrospective character of the study is associated 
with typical limitations. However, a  relatively uni-
form treatment performed in one center in a narrow 
time frame should at least in some part reduce such 
limitations. Finally, the lack of central revision of bi-
opsy specimens may be a weak point in such analysis. 
It is evident that a second opinion is associated with 
disagreement in the Gleason score, which ranges be-
tween 15% and 38%, not only in a biopsy but also in 
a post-prostatectomy specimen [16, 17, 18].

As the majority of studies on grading groups which 
show pronounced differences between these groups 
are based on a  contemporary manner of pathologic 
evaluation and reporting, we considered that it may 
be one of the most important factors influencing our 
results. Therefore, re-evaluation of the original biop-
sy specimens was planned.

The re-evaluation revealed considerable differ-
ences in grading groups, as compared to the original 
report. These differences outranged our predictions. 
According to the  literature we expected around 

30%-50% discordance in reporting the  Gleason 
score, whereas in the  present study almost 70% 
of patients were up-graded to a Gleason score high-
er than the  sum of 7. Probably in a contemporary 
era some uncertainties will still be unavoidable, as 
discordance in Gleason scoring may reach 50% be-
tween pathologists [19, 20]. Even in the  same in-
stitution the difference in Gleason scoring was 40% 
in one study [21]. However, concordance may be 
improved if pathologists are experienced in the field 
of urology [20].

In our opinion, the large grade migration between 
original and re-evaluation reports observed in our 
study, despite the subjectivity of assessment, was also 
related to the changing rules of Gleason score evalua-
tion throughout the last two decades. Many research 
studies had a second opinion re-evaluation done more 
or less at the same time, whereas in our study it was 
done around or even more than 10 years after the ini-
tial diagnosis. Probably some older reports in our 
study might not even be in line with 2005 ISUP rules, 
as we had observed in clinical practice. So, the expla-
nation may be supported by the fact of a general ten-
dency to report a higher Gleason score nowadays as 
compared to in the past [22]. The latter fact should 
also be taken into consideration when comparing 
contemporary results with past series. 

Last but not least, there is the fact of the increas-
ing experience of pathologists with a number of eval-
uated specimens. Looking at the growth in patients 
diagnosed with prostate cancer in Poland between 
2005 and 2018 – from 7000 to 16 500, respectively –  
it became obvious that the experience of urologic pa-
thologists had also increased. Hence, the pathologic 
re-evaluation performed by them presently is more 
relevant than those reports in past years and/or per-
formed by less experienced pathologists. 
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In general, among the  original GG2 and GG3 
group only a small number of patients remained with 
a diagnosis of GG2-3 after contemporary re-evalua-
tion. Hence, we were not able to validate the hypoth-
esis of any potential differences between these groups. 
Our final observation was that we did not note recur-
rences in GG 1-3 as opposed to 14% in GG4-5. So, 
this confirms a  more serious prognosis in the  latter 
groups which reached significance even in such a small 
patient population. Taking into consideration the very 
low number of patients in GG 1-3 and the relative-
ly short follow-up as for prostate cancer, we cannot 
suggest that these patients are in a group with cancer 
of  a  low clinical significance. Probably with a  larger 
number of patients some failures would occur. 

We would also stress the importance of other fac-
tors from pathology reports, such as cribriform pat-
tern, which almost tripled the  risk of  a  biochemi-
cal recurrence in our study. This factor was the only 
one which was significant (marginally) in the present 
study, but it did not translate into bDFS. Factors other 
than the Gleason score, such as cribriform pattern and/
or intraductal carcinoma or perineural invasion, may 
have an  impact on treatment outcome [23, 24, 25].  
According to contemporary rules, these should also 
be enclosed in a pathology report [26].

To sum up, the  differences in the  original and 
re-evaluation pathology reports in our study are mul-
tifactorial. We are of  the opinion that it is valuable 
to have a “second opinion” by urologic pathologists, 
especially in borderline or questionable cases. In gen-
eral practice a review may change the treatment de-
cision in around 10% to 30% of cases [8, 27]. Fur-
thermore, from a clinical point of view, it would be 
of  importance to also take into consideration other 
prognostic factors from the pathology report which 
are not included in the classical prognostic groups.

Conclusions

Re-evaluation and verification of a pathology spec-
imen according to contemporary guidelines up-grad-
ed the  Gleason score in the  majority of  patients. 
The aggressive behavior of prostate cancer starts to 
occur from GG4. Cribriform pattern almost tripled 
the biochemical failure rate.

The study was part of  the MILESTONE project sup-
ported by the  grant STRATEGMED2/267398/4/
NCBR/2015.

The authors declare no conflict of interest.
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