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Abstract
Background The CHAARTED and LATITUDE trials demonstrated improved outcomes with docetaxel or abiraterone
plus androgen deprivation therapy in metastatic hormone sensitive prostate cancer (mHSPC) using two different
prognostic scores.
Objective The aim of our study was to assess the concordance between the two scores and if these retained their prognostic value
exclusively in de novo mHSPC.
Patients and Methods De novo mHSPC patients referring to our institution were retrospectively stratified according to the
CHAARTED and LATITUDE classifications: high volume/high risk (HV/HR), low-volume/low-risk (LV/LR), and HVorHR
(HV/LR and LV/HR). The Kaplan-Meier method and Cox proportional-hazard models were used to estimate hazard ratios for
overall survival.
Results The study population included 106 patients. Concordance between the CHAARTED and LATITUDE classifications was
observed in 86.8% of cases (65.1% HV/HR, 21.7% LV/LR), while 13.2% of patients fulfill the criteria of only one of the two
classifications (HVorHR). When analyzed independently, the CHAARTED and LATITUDE classifications maintained their
prognostic value (mOS 28.2 months in HV versus 60.9 months in LV, p = 0.006; 28.2 months in HR versus 40.6 months in
LR, p = 0.017). The LR/LV population showed significantly longer mOS compared to the HR/HV group (72.6 months versus
26.3 months; p = 0.005), and to HVorHR patients (35.1 months; p = 0.003). No difference in OS was observed between HV/HR
and HVorHR patients. ECOG PS ≥ 1 and patient age improved the prognostic value of the two classifications with multivariate
analysis.
Conclusions Our study showed a lack of complete concordance between the CHAARTED and LATITUDE classifications. The
analysis confirmed the role of these prognostic scores to stratify de novo mHSPC patients in clinical practice.
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1 Introduction

Prostate cancer (PC) is the most frequently diagnosed solid
tumour among men and the third leading cause of cancer-
related deaths [1, 2]. In Europe, today only 4% of newly
diagnosed patients present with metastatic disease [3]. De
novo hormone sensitive metastatic PC (mHSPC) represents
a biologically aggressive condition characterized by poor
prognosis [4] and a 5-year OS rate of about 35% [5, 6].
Given the strict growth dependence of prostate cancer cells
on androgens, androgen deprivation therapy (ADT) has
been considered the standard of care for newly diagnosed
mHSPC since the 1940s [7, 8]. Even though the rate of
response to ADT reaches 90%, the majority of patients
progress to castration-resistant prostate cancer (CRPC) in
less than 2 years. The lack of a substantial improvement in
survival over the last 25 years has led to the development of
novel therapeutic strategies for this subset of PC patients
[4]. Recently, four randomized controlled trials have
redefined the first-line treatment approach of mHSPC, dem-
onstrating to significantly prolonged OS with the addition
of cytotoxic chemotherapy (docetaxel) or the second-
generation endocrine agent abiraterone acetate to ADT
[9–12]. The CHAARTED study revealed a statistically sig-
nificant and clinically relevant OS benefit with the addition
of docetaxel to ADT compared to ADT alone in mHSPC
patients, 75% of which had de novo mHSPC [9]. Of note,
a greater benefit was observed in patients with metastatic
high-volume disease, while the OS improvement did not
reach statistical significance in the subpopulation with
low-volume disease [9]. Data from the STAMPEDE study
confirmed this benefit, with a median OS improvement of
10 months for the subset of patients with metastatic disease
at diagnosis [12]. The French GETUG-AFU 15 trial failed
to demonstrate a survival advantage with docetaxel; how-
ever, reanalysis showed a trend towards an OS benefit for

patients with high-volume disease [13]. In the LATITUDE
trial, similar result emerged with the early use of abiraterone
acetate and prednisone concurrent with ADT both in men
with newly diagnosed high-risk mHSPC and mHSPC pa-
tients not selected for prognostic factors [10, 11].

The availability of several therapeutic options raises the
question about adequate treatment selection for de novo
mHSPC [14]. Besides the profoundly different toxicity pro-
files of docetaxel and abiraterone, a reliable prognostic strati-
fication of patients is needed for guiding the decision-making
process. The prognostic classifications used in the
LATITUDE and CHAARTED trials are similar but not entire-
ly corresponding, making it difficult to compare the two study
populations. Therefore, concerns about the ideal prognostic
classification to be used in daily clinical practice represents
an unsolved issue.

The objective of our analysis was to assess the concordance
between the two prognostic scores from the CHAARTED and
LATITUDE trials. In particular, we evaluated how many pa-
tients with high-risk (HR) - or low-risk (LR) - according to the
LATITUDE trial could also be considered as high-volume
(HV) - or low-volume (LV) - based on the CHAARTED study,
and vice versa. Moreover, we tested if these scores retained
their prognostic value in a population with exclusively de
novo metastatic PC. The ultimate goal of an adequate prog-
nostic patient stratification will be to guide clinicians toward
the most appropriate treatment selection.

2 Patients and Methods

2.1 Patients

Consecutive prostate cancer patients referred to the oncology
department of the Azienda Ospedaliera Universitaria Integrata
of Verona were screened to find those with mHSPC at diag-
nosis. The study was reviewed by the relevant IRC/CE and all
patients signed an informed consent form before the start of
therapy.

Patients were excluded if baseline characteristics such as
histological diagnosis, extension of disease, or type of treat-
ment were not available. Baseline characteristics required for
the inclusion were: diagnosis of prostate cancer with evidence
of metastatic spread at bone scan, computed tomography
(CT), magnetic resonance imaging (MRI), or choline PET/
CT at diagnosis, availability of ECOG performance status,
the beginning of the ADTand at least one follow up visit after
the initial diagnosis.

2.2 Patient Stratification

The prognosis at baseline was evaluated for each patient
using the CHAARTED and LATITUDE criteria [8, 9].
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The CHAARTED criteria classified patients based on the
disease volume; high-volume was defined by the pres-
ence of visceral metastases or ≥ 4 bone lesions with ≥1
beyond the vertebral bodies and pelvis, while low-
volume included patients that did not meet the above
criteria. The LATITUDE classified high-risk disease
based on the presence of at least two criteria among
presence of visceral metastases, number of bone lesions
≥3, or Gleason score ≥ 8. For the purpose of this analy-
sis, patients who did not fulfill the criteria for high-risk
were defined as low-risk.

Based on the above classifications, patients were classified
in three groups: high-volume/high-risk (HV/HR), low-vol-
ume/low-risk (LV/LR), and the third group that included pa-
tients with high-volume/low-risk or low-volume/high-risk
(HVorHR).

The primary objective of our study was to assess the con-
cordance between these two prognostic scores. Secondary ob-
jectives were to validate if these classification systems
retained their prognostic value exclusively in the subset of
de novo mHSPC patients, to report survival by risk groups,
and to test if other baseline characteristic not included in the
original classifications may improve the current prognostic
models.

2.3 Statistics

Descriptive statistics were used to characterize patients at
baseline, defined as the date of histological diagnosis. OS
was evaluated from diagnosis to death or last follow-up,
whichever occurred first. Survival was estimated by the
Kaplan-Meier method, and compared across groups using
the log-rank test. Cox proportional-hazard models, stratified
according to baseline characteristics, and used to estimate
hazard ratios for OS.

All the variables were considered statistically significant if
p < 0.05. The PASW software (Predictive Analytics SoftWare;
v 21; IBM SPSS) was used for analysis.

3 Results

3.1 Patients

A total of 559 prostate cancer patients referred to our
department from January 2007 to October 20th 2017
and among these, 126 fulfilled the criteria to be included
in the analysis. Baseline characteristics of these patients
are reported in Table 1. All patients received ADT as
first-line therapy, while only 10.3% (13/126) of patients
was treated with ADT plus docetaxel.

3.2 Comparison Between Prognostic Classifications

Based on the CHAARTED classification, 126 patients were
evaluable; 30 patients (23.8%) were classified as LV and 96
(76.2%) as HV of disease. When the LATITUDE classifica-
tion was used, 106 patients were evaluable; 33 patients
(31.1%) were classified as LR and 73 (68.9%) as HR of
disease.

When the two classifications were matched, 69 patients
(65.1%) had HV/HR, 23 (21.7%) had LV/LR, and the remain-
ing 14 (13.2%) had HV or HR. Within the last group, ten
patients (9.4%) had HV/LR disease and four (3.8%) had LV/
HR disease (Table 2). Of note, the feature that characterized
the HV/LR patients was a GS <8; while among the four LV/
HR patients, one had five bone vertebral lesions, and three had
only three bone lesions.

Therefore, the two classifications were concordant in
86.8% of cases, and discordant in the remaining 13.2%.

3.3 Overall Survival

At the date of analysis, after a median follow up of
35.6 months, 70 patients (66.0%) had died. The median OS
was 35.1 months (95% CI, 27.8 – 42.4 months) in the overall
cohort. When the CHAARTED classification was used, the

Table 1 Baseline patient characteristics

Characteristics Patients
N = 126

Median age (years) 72

Gleason Score ≥ 8 (%) 69.8%

Median PSA (ng/dl) 89.0

ECOG Performance Status (%)

0-1 73.8

≥ 2 26.2

Site of metastases (%)

Bone 88.9

Nodes 68.3

Lung 16.7

Liver 5.6

First-line therapy (%)

ADT 89.7

ADT +DOC 10.3

CHAARTED Classification (%)

High Volume (HV) 76.2

Low Volume (LV) 23.8

LATITUDE Classification (%)

High Risk (HG) 68.9

Low Risk (LR) 31.1

ECOG = Eastern Cooperative Oncology Group; DOC = docetaxel;
ADT =Androgen deprivation therapy

Prognostic classifications in de novo mHSPC 651



median OS was 60.9 months (95% CI, 27.1 – 94.7 months) in
the LVand 28.2 months (95% CI, 21.0 – 35.4 months) in the
HV group (p = 0.006).

When the LATITUDE classification was used, the median
OS was 40.6 months (95% CI, 24.7 – 56.4 months) in the LR
and 28.2 months (95% CI, 22.8 – 33.6 months) in the HR
group (p = 0.017).

The median OS in the HV/HR group was 26.3 months
(95% CI, 20.0 – 32.7 months), 72.6 months (95% CI, 25.5 –
119.6 months) in the LV/LR group, and 35.1 months (95%CI,
31.4 – 38.8 months) in the HVor HR group. Significant dif-
ferences were found when the LV/LR group was compared to
the HV/HR group (p = 0.005) or to the HVor HR group (p =
0.003), while no significant difference was found when the
HVor HR group was compared with the HV/HR group (p =
0.7).

3.4 Univariate and Multivariate Analysis

ECOG performance status ≥1, baseline PSA, first-line treat-
ment with docetaxel plus ADT, and the patients’ age were
tested for their predictive value at univariate analysis. The
prognostic variables associated with poor OS were ECOG
PS ≥ 1 and patient age (Table 3).

The prognostic variables associated with poor OS accord-
ing to CHAARTED or LATITUDE classifications at multivar-
iate analysis were ECOG PS and patient age (Table 3).

OS for the CHAARTED and LATITUDE classifications,
adjusted for age and ECOG are reported in Fig. 1A and B.

4 Discussion

De novo metastatic prostate cancer represents a small but par-
ticularly interesting subset of PC. Compared to primary pro-
gressive metastatic patients, the worse prognosis of newly
diagnosed mHSPC reflects a peculiar aggressiveness of this
condition [15, 16]. However, the cohort of men presenting
with metastatic PC at the time of diagnosis comprises a highly
heterogeneous disease that differs in terms of clinical presen-
tation, tumour biology, and prognosis [17, 18]. In fact, besides
extremely aggressive disease (symptomatic patients with un-
differentiated tumors, visceral metastases, extensive bone

involvement), more indolent forms exist (asymptomatic,
oligometastatic patients).

In the last few years, management paradigms for mHSPC
have been developing. Chemotherapy with docetaxel and
anti-hormonal therapy with abiraterone acetate, both in com-
bination with ADT represent two possible therapeutic options
for some mHSPC patients, challenging the approach to newly
diagnosed mPC. In particular, the CHAARTED trial demon-
strated the greatest benefit with concurrent ADT plus docetax-
el in the subgroup of men with high-volume disease – defined
as the presence of visceral metastases and/or ≥ 4 bone lesions
with ≥1 outside the axial skeleton –, showing a 17-month OS
improvement (49.2 versus 32.2 months; HR 0.60, p = 0.0006)
[9]. The LATITUDE study showed a 38% reduction in the risk
of death in hormone-naïve high-risk metastatic PC, defined if
at least two of the following factors were met: Gleason score ≥
8, presence of ≥3 bone lesions or visceral metastasis [10].
However, a direct comparison between these two strategies
is still lacking. Moreover, a validated prognostic score that
helps clinicians with an adequate treatment selection for de
novo mHSPC has to be identified. The CHAARTED and
LATITUDE trials used two different prognostic classifica-
tions, based on the presence of phenotypic features retrospec-
tively associated with worse cancer-specific survival [19–22].
Both classifications identify the presence of visceral disease as
a predictor of poor prognosis. Conversely, the CHAARTED
trial acknowledged sites and number of bone metastases,
whereas the LATITUDE classification stratified patients based
on the number of skeletal metastases and Gleason score.
When analyzed independently, the CHAARTED and
LATITUDE risk classifications maintained their prognostic
value in our cohort of de novo mHSPC, with a statistically
significant difference in OS between HV and LV patients
(mOS of 28.2 vs 60.9 months; p = 0.006), and between HR
and LR patients (mOS of 28.2 vs 40.6months; p = 0.017). The
median survivals are comparable to those reported in the lit-
erature [23].

Moreover, despite the different parameters used, it is of
considerable importance to understand if the two prognostic
systems overlap, that is, if de novomHSPC patients with high-
risk (or low-risk) disease according to the LATITUDE trial
can also be considered as high-volume (or low-volume) based
on the CHAARTED study, and vice versa. Our analysis found
the absence of a complete concordance between these two
classifications in a cohort of 106 de novo mHSPC patients.
We have therefore categorized our patients into three different
subgroups: HV/HR, LV/LR, and HV or HR (which includes
patients with HV/LR or LV/HR). In particular, about 13% of
patients matched with only one of the two classifications (HV
or HR), suggesting caution when adopting only one prognos-
tic system for treatment selection. Therefore, albeit apparently
small, a 13% lack of the concordance between the two risk
scores is of utmost importance for its consequences in clinical

Table 2 Patient classification according to CHAARTED and
LATITUDE prognostic scores

High Volume
(N = 79)

Low Volume
(N = 27)

High Risk (N = 73) 69 (65.1%) 4 (3.7%)

Low Risk (N = 33) 10 (9.3%) 23 (21.7%)
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practice. The potential risk is indeed to exclude patients who
are considered unsuitable for docetaxel from being treated
with abiraterone, or vice versa. Where a concordance between
the CHAARTED and LATITUDE systems was observed (in
about 87% of cases), two opposite clinical disease patterns can
be delineated: patients at very good prognosis (LV/LR group)
that displayed a mOS of 72.6 months, and patients at poor
prognosis (HV/HR disease), whose median survival was more
than halved (26.3 months). Of note, the prognosis of patients
belonging to only one of the two risk classifications (HV or
HR) was significantly shorter compared to the LR/LV popu-
lation (p = 0.003), but did not differ from the HV/HR group
(p = 0.7). However, the small number of HV or HR patients
did not allow drawing definitive conclusions.

Prognostic stratification is a fundamental step in the man-
agement of cancer patients. It not only makes clinical trial
populations more homogeneous (resulting in evidence repro-
ducible for daily clinical practice), but also allows predicting
patients’ life expectancy and thus leads clinicians towards a
more conscious therapeutic planning.

A critical analysis of PC patients, by matching the
CHAARTED and LATITUDE prognostic classifications,
can help determine which patients are more likely to benefit
from ADT alone or combined with early docetaxel or
abiraterone. Although an OS benefit of both combinations
compared to ADT monotherapy was demonstrated in the
multi-group STAMPEDE trial in the overall mHSPC popula-
tion regardless of prognostic factors [10, 11], the strength of

Table 3 Univariate and multivariate analyses

Prognostic Variable Univariate analysis Multivariate analysis

HR 95%CI p value HR 95%CI p value

A: Prognostic variables associated with poor OS according to the CHAARTED classification

CHAARTED 2.43 1.26 – 4.66 0.008 2.05 1.05 – 4.02 0.036

PS ≥ 1 2.58 1.53 – 4.35 < 0.001 2.15 1.26 – 3-67 0.005

Patients Age 1.04 1.01 – 1.07 0.003 1.04 1.01 – 1.07 0.003

Docetaxel in HSPC 0.37 0.051 – 2.70 0.33

Baseline PSA 1.00 0.99 – 1.00 0.65

B: Prognostic variables associated with poor OS according to the LATITUDE classification

LATITUDE 2.12 1.13 – 3.97 0.019 1.93 1.01 – 3.68 0.046

PS ≥ 1 2.58 1.53 – 4.35 < 0.001 2.08 1.14 – 3.82 0.018

Patients Age 1.04 1.01 – 1.07 0.003 1.03 1.00 – 1.06 0.035

Docetaxel in HSPC 0.37 0.051 – 2.70 0.33

Baseline PSA 1.00 0.99 – 1.00 0.65

Fig. 1 Overall survival according to CHAARTED (A) or LATITUDE (B) classification adjusted for patients age and ECOG PS
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the CHAARTED and LATITUDE studies concerns the better
patient selection and characterization. Indeed, given the ab-
sence of a direct comparison between these treatment options,
and lacking biomarkers with predictive value, to date the dis-
ease characteristic (albeit still incompletely defined) are the
only factors to take into account for treatment selection.
Therefore, from the results of our study we can argue that
LV/LR patients, at very good prognosis, could benefit from
ADTalone. The LR population indeed was not included in the
LATITUDE trial; and conclusive data about the benefit from
docetaxel in the LV patients are still lacking. The subgroup of
HV/LR patients, not eligible for abiraterone, could be treated
with chemotherapy given their poor prognosis. Analogously,
LV/HR patients could receive abiraterone acetate, considering
the unclear benefit of docetaxel for patients with low-volume
disease. Concerns related to the treatment selection (chemo-
therapy or second-generation hormonal therapy) for the sub-
group of HV/HR remain high. The poor prognosis of HV/HR
patients requires a better understanding, and possibly addi-
tional stratification of this subset of de novo metastatic PC to
improve treatment outcomes.

Our study confirms patient age as a negative prognos-
tic factor in PC [24, 25]. The age and the ECOG perfor-
mance status could be added to the CHAARTED and
LATITUDE classifications as independent prognostic
factors to better predict patients prognosis. However, al-
though prognostic, the role of these two clinical factors
in the selection between docetaxel and abiraterone is still
unclear.

Our study has several limitations. Given the retrospective
design, all analyses are subject to selection biases and imbal-
ances in variables not quantifiable. Moreover, the small sam-
ple size, the single center cohort with confounders and no
consistent follow-up period might limit the reproducibility of
our results. Data regarding specific systemic therapies, dura-
tion of systemic therapy, and disease progression endpoints,
which could have affected survival outcomes, were not eval-
uated. Finally, the prognostic value of ECOG PS and patient
age has to be confirmed in mHSPC patients treated with do-
cetaxel or abiraterone.

In conclusion, our analysis showed a lack of complete con-
cordance between the CHAARTED and LATITUDE classifi-
cations, highlighting the importance of both of them for pa-
tient stratification. Two main patterns can be delineated: pa-
tients with a very good prognosis (LV/LR disease), and pa-
tients with a very poor prognosis (HV/HR group). Moreover,
we supported the prognostic value of the CHAARTED and
LATITUDE risk groups in a de novo mHSPC population.
Adding patient age and ECOG PS to these classifications
could improve the current prognostic models.

Further clinical and molecular prognostic factors are need-
ed to guide the choice of a specific therapy for mHSPC
patients.
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