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ABSTRACT

Background: Patients with first-line metastatic breast cancer (MBC) comprise patients with de novo metastases
(dnMBC) or recurrent disease after primary breast cancer (rMBC). This analysis aimed to explore the prognostic
value of dnMBC versus rMBC overall and particularly in subgroups according to age and metastasis site, in
addition to other prognostic clinicopathological parameters in a first-line, hormone receptor (HR)-positive,
HER2-negative (HRpos/HER2neg) population.

Methods: Within the prospective PRAEGNANT MBC registry (NCT02338167), 508 HRpos/HER2neg patients,
receiving first-line treatment for advanced disease, were identified. Clinicopathological parameters (age, body
mass index, performance status, tumor grading, metastasis site and therapy) were assessed according to meta-
static status (dnMBC, rMBC within 5 years of primary diagnosis (rMBC <5 years), rMBC after more than 5 years
(rtMBC >5 years)). Cox regression analyses were performed to investigate whether metastatic status influences
progression-free survival (PFS) and overall survival (OS).

Results: De novo metastatic disease was present in 180 patients (35.4 %), whereas 132 patients (26.0 %) had
rMBC <5 years and 196 patients (38.6 %) had rMBC >5 years. Patients with dnMBC had the most favorable
prognosis. Relative to dnMBC, hazard ratios for PFS were 1.75 (95%CI: 1.31-2.34) in rMBC<5 years and 1.25
(95%CI: 0.94-1.65) for rMBC >5 years. Subgroup-specific differences were not observed.

Conclusion: HRpos/HER2neg first-line MBC patients have a more favorable prognosis if the disease was previ-
ously not treated. This difference was similar across all examined clinicopathological parameters. It may

therefore be beneficial to incorporate MBC categories as a stratification factor in clinical trials.

1. Introduction

In the U.S. and Germany, 7 % of all primary breast cancer cases are
diagnosed at stage IV (de novo metastatic breast cancer (dnMBC)) [1,2].
In contrast, approximately 30 % of primary cases without metastases
will eventually develop recurrent metastatic breast cancer (rMBC) [1,2].
From the treatment perspective in the advanced breast cancer setting,
this population constitutes the greater part of patients who commence
therapy for metastatic breast cancer, with studies typically reporting
figures between 50 % and 80 % [3-8]. Importantly, rMBC patients
already received prior loco-regional and systemic treatments for breast
cancer. In contrast, dnMBC patients are treatment-naive, thus presenting
a group without secondary (acquired) resistances to any treatment.
Nevertheless, it is possible that a certain percentage of patients with
dnMBC have unidentified primary (intrinsic) resistances, which could
affect prognosis.

Several studies have evaluated the difference in prognosis between
patients with dnMBC and rMBC. In general, it could be shown that pa-
tients with dnMBC have a more favorable prognosis than most rMBC
patients [3,9-13]. Nonetheless, one Asian study could not find a dif-
ference in prognosis between both patient groups [14]. Further exami-
nation based on the molecular subtypes of tumors revealed that this
difference in prognosis was mostly seen in patients with HER2-positive
and hormone receptor (HR)-positive/HER2-negative (HRpos/HER2-
neg), and less in triple-negative breast cancer [9,15]. Additionally, in
patients with rMBC, the time period between primary diagnosis and the
occurrence of MBC seemed to influence prognosis considerably [3,12,
15].

This difference in prognosis is of special importance for clinical trials
in the metastatic setting, where dnMBC patients account for a substan-
tial proportion of included patients. Among first line patients included
into the recent CDK4/6 inhibitor (CDK4/6i) trials (MONALEESA-2,
MONALEESA-7, MONARCH 3, PALOMA-2), the proportion of dnMBC
patients ranged from 34 % to 41 % [16-19]. In contrast, the
MONALEESA-3 trial reported dnMBC in 17-20 % of patients [20]. Here,
the fact that this trial allowed second line treatment should be taken into
account [20]. Despite the reported general difference in prognosis be-
tween dnMBC and rMBC, in the CDK4/6i trials, the overall benefit of
CDK4/6i + endocrine therapy vs. endocrine monotherapy did not
appear to differ greatly between patients with dnMBC and rMBC
[16-19].

From a clinical perspective, it would be helpful to further predict

prognosis in patients with dnMBC and compare those groups with
different groups of patients with rMBC. Hence, this study aimed to
explore the prognostic value of dnMBC versus rMBC overall and
particularly in subgroups according to age and metastasis site, in addi-
tion to other prognostic clinicopathological parameters and focused on
patients with HRpos/HER2neg MBC.

2. Materials and methods
2.1. The PRAEGNANT research network

The PRAEGNANT study (Prospective Academic Translational
Research Network for the Optimization of the Oncological Health Care
Quality in the Adjuvant and Advanced/Metastatic Setting;
NCT02338167 [21]) is an ongoing, prospective breast cancer registry
with a documentation system similar to that of a clinical trial. Recruit-
ment started in July 2014. The aims of PRAEGNANT are to assess
treatment patterns and quality of life and to identify patients who may
be eligible for clinical trials or specific targeted treatments [21-24].
Patients can be included at any time point during the course of their
disease. Follow-up assessments for the locally advanced, inopera-
ble/metastatic setting are updated every 3 months until month 24 and
thereafter every 6 months in case there is no progression or change of
therapy within three months of observation. The study was approved by
the relevant ethics committees (ethical approval number:
234/2014BO1: first approval on June 17, 2014, approval of Amendment
1 on June 11, 2015, approval of Amendment 2 on March 18, 2019;
Ethics Committee of the Medical Faculty, University of Tiibingen,
Tiibingen, Germany). All patients included in the present study provided
informed consent.

2.2. Patients

At the time of database closure (September 26, 2020), 3873 patients
were registered in the PRAEGNANT registry. Among them, 2171 had
HRpos/HER2neg MBC. Patients were excluded if there was no (plau-
sible) information on dnMBC status available (n = 333), if patients were
not included prospectively during first line treatment (n = 1207), if the
metastatic location pattern was unknown (n = 12) and if no follow-up
was documented (n = 111). Therefore, the final patient population
consisted of 508 patients. The patient flow chart is shown in Fig. 1.
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2.3. Data collection

Data was collected by trained staff and documented in an electronic
case report form [21]. Automated plausibility checks and on-site
monitoring were performed. Data, generally not documented as part
of routine clinical work, was collected prospectively using structured
questionnaires completed on paper (epidemiological data such as family
history, cancer risk factors, quality of life, nutrition and lifestyle items,
and psychological health). Supplementary Table 1 provides an overview
of the data collected.

2.4. Definition of HR status, HER2 status, and grading

The definition of HR status, HER2 status, and grading has been
described previously [22]. In short, if a biomarker assessment of the
metastatic site was available, this receptor status was used for the
analysis. If there was no information for metastases, the latest biomarker
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results from the primary tumor were used. Additionally, all patients who
received endocrine therapy in the metastatic setting were assumed to be
HRpos, and all patients who had ever received anti-HER2 therapy were
assumed to be HER2pos. There was no central review of biomarkers. The
study protocol recommended assessing estrogen receptor and proges-
terone receptor status as positive if > 1 % was stained. A positive HER2
status required an immunohistochemistry score of 3+ or positive fluo-
rescence in situ hybridization/chromogenic in situ hybridization.

2.5. Statistical analysis

De novo metastases were defined as patients who were staged as cM1
during primary diagnosis (local diagnosis of breast cancer and consec-
utive disease staging), whereas rMBC was defined as being cMO at pri-
mary diagnosis/staging. Patients with an implausible documentation of
de novo state were excluded from analyses. In accordance with previous
studies [7,11,12], a metastasis-free interval (MFI) of 92 days (~3

registry (September 2020)

3,873 pts. registered into PRAEGNANT

Excluding 895 pts. with positive

HER2 status

unknown

2,978 pts. with HER2 status negative or

Excluding 114 pts. with unknown

HR status

2,864 pts. with known HR status

Excluding 165 pts. with

unconfirmed HER2 negativity

HR and HER2 status

2,699 pts. with complete information on

Excluding 364 HR negative

patients

2,335 HRpos/HER2neg patients

Excluding 164 pts. with unknown

date of first metastasis or

2,171 HRpos/HERZ2neg patients

unknown year of birth, no
documented therapies, or male

gender

Excluding 333 pts. without any or

without plausible documentation
of de novo status

de novo metastasis status

1,838 HRpos/HER2neg pts. with known

Excluding 1,207 pts. not included

prospectively in first therapy line

first-line patients

631 HRpos/HER2neg pts. recruited as

Excluding 12 pts. with unknown

metastatic location pattern

metastatic location pattern

619 HRpos/HER2neg pts. with known

Excluding 111 pts. without

documented follow-up

sufficient data

508 HRpos/HER2neg first-line pts. with

Fig. 1. Patient flow chart. [HR: hormone receptor: pos: positive; neg: negative: pts.: patients].



C.B. Walter et al.

months) was used. MFI was defined as the date of documented primary
diagnosis until the date of documented metastases. dnMBC were ex-
pected to have an MFI <92 days and rMBC were expected to have an MFI
>92 days. Correspondingly, patients, documented as cM1 at diag-
nosis/staging but with a documented MFI >92 days, and patients,
documented as ¢cMO at diagnosis/staging but with a documented MFI
<92 days were excluded from analyses due to having an implausible de
novo status. (Fig. 1). rMBC was subdivided into rMBC with time from
primary diagnosis to metastasis (TDTM) < 5 years and rMBC with TDTM
>5 years. This cut-off was chosen to generate balanced and clinically
relevant groups based on our sample size and the fact that later re-
currences (>5 years) occur frequently in patients with HRpos/HER2neg
metastatic breast cancer [7]. Progression-free survival (PFS) was defined
as the time from first-line therapy begin to the earliest date of disease
progression (distant-metastasis, local recurrence, or death from any
cause) or the last date known to be progression-free. It was censored at 4
years, and it was left-truncated for time to enter the study if the entry
was after therapy begin. Censoring was implemented to avoid imprecise
estimation of survival rates due to the small number or patients still at
risk at this time. Overall survival (OS) was defined in a similar fashion.

A multivariable Cox regression model for PFS (basic model) was fitted
with the following predictors: age at diagnosis (continuous), body mass
index (BMI, continuous), grading (categorical; G1/G2 vs. G3), ECOG
(categorical; 0 vs. 1-4), metastasis site (categorical; brain, visceral,
bone, other) and therapy group (categorical; CDK4/6 inhibitor,
chemotherapy, other anti-hormone therapy). Subsequently, an addi-
tional Cox regression model (full model) was fitted containing the pre-
dictors of the basic model, metastasis status (categorical; dnMBC, rMBC
and TDTM <5 years, rMBC and TDTM >5 years) and the interactions of
metastasis status with age and metastasis site. The full model was
compared to the basic model using a likelihood ratio test (LRT). In case
of a significant result, the interaction model was compared with a
reduced Cox regression model using the LRT: the basic model with
metastasis status added but without the interaction terms (reduced

Table 1
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model), using the LRT again. In case of a significance, adjusted subgroup-
specific hazard ratios for metastasis status were calculated using the full
model. Otherwise, adjusted overall hazard ratios for metastasis status
were calculated, using the reduced model. A similar analysis had been
planned for OS. As the number of events was too small to perform a
statistical test with an interaction model with a reasonable test power,
solely a reduced Cox regression model was compared to the basic model
using an LRT and adjusted overall hazard ratios were estimated.

Missing values of predictors were imputed as done in Salmen et al.
[25]. The proportional hazards assumptions were checked using the
method of Grambsch and Therneau [26]. Survival rates were estimated
using the Kaplan-Meier product limit method. As sensitivity analyses,
unadjusted hazard ratios were estimated using a univariable Cox
regression model for metastasis status solely. Survival rates were esti-
mated using the Kaplan-Meier product limit method.

All of the tests were two-sided, and P < 0.05 was regarded as sta-
tistically significant. Analyses were carried out using R (version 3.6.1; R
Development Core Team, Vienna, Austria, 2019).

3. Results
3.1. Clinicopathological parameters

All analyses were performed in the final population of 508 patients
with HRpos/HER2neg advanced breast cancer who had not been treated
previously for MBC. Baseline characteristics for the total population and
grouped by metastasis status are shown in Table 1. A total of 180 pa-
tients (35.4 %) had dnMBC, 132 (26.0 %) had an rMBC within the first 5
years after primary diagnosis and 196 (38.6 %) developed an rMBC after
more than 5 years. Patients were 54.1 + 12.9 years old. Patients with
rMBC were younger than those with dnMBC (52.0 £+ 13.5 years for
rMBC with TDTM <5 years; 50.6 + 11.2 years rMBC with TDTM >5
years; 59.5 + 12.5 years for dnMBC). In addition, patients who had a
disease recurrence within the first 5 years more often presented with

Baseline characteristics, values are n (%) if not declared otherwise (dnMBC: de novo metastatic breast cancer; rMBC: recurrent metastatic breast cancer after primary
breast cancer; TDTM: Time from diagnosis of primary breast cancer to metastasis; SD: standard deviation).

Characteristic All patients (N = 508)

dnMBC (N = 180) rMBC (N = 328)

TDTM <5 years (N = 132) TDTM >5 years (N = 196)

Age at diagnosis (years) mean (SD) 54.1 (12.9)
missing 0
Body mass index (kg/: mz) mean (SD) 26.3 (5.6)
missing 54
Grading G1 33(6.8)
G2 303 (62.9)
G3 146 (30.3)
missing 26
Metastasis site Brain 28 (5.5)
Visceral 221 (43.5)
Bone 151 (29.7)
other 108 (21.3)
missing 0
ECOG 0 270 (57.1)
1 153 (32.3)
2 30 (6.3)
3 19 (4.0)
4 1(0.2)
missing 35
Therapy CDK4/6 inhibitor 223 (44.2)
Chemotherapy 180 (35.7)
Other 101 (20.0)
Missing 4
(neo)adjuvant chemotherapy Yes -
No -
missing -
(neo)adjuvant endocrine therapy Yes -
No -

missing -

59.5 (12.5) 52.0 (13.5) 50.6 (11.2)
0 0 0
27.3(6.5) 25.8 (5.2) 25.8 (4.8)
15 11 18

14 (8.3) 7 (5.3) 12 (6.6)
103 (60.9) 70 (53.4) 130 (71.4)
52 (30.8) 54 (41.2) 40 (22.0)
11 1 14

11 (6.1) 8 (6.1) 9 (4.6)

71 (39.4) 65 (49.2) 85 (43.4)
59 (32.8) 36 (27.3) 56 (28.6)
39 (21.7) 23 (17.4) 46 (23.5)
0 0 0

95 (56.2) 79 (62.2) 96 (54.2)
48 (28.4) 37 (29.1) 68 (38.4)
12 (7.1) 9(7.1) 9(5.1)
13(7.7) 2(1.6) 4(2.3)
1(0.6) 0 (0.0) 0 (0.0)

11 5 19

75 (42.1) 50 (38.2) 98 (50.3)
67 (37.6) 64 (48.9) 49 (25.1)
36 (20.2) 17 (13.0) 48 (24.6)
2 1 1

- 98 (78.4) 133 (74.7)
- 27 (21.6) 45 (25.3)
- 7 18

- 97 (77.6) 159 (89.3)
- 28 (22.4) 19 (10.7)
- 7 18
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visceral metastases than the other groups (49.2 % in rMBC <5 years;
43.4 % in rMBC >5 years; 39.4 % in dnMBC). Patients with metastatic
disease most frequently received first line treatment with a CDK4/6i
(44.2 % of patients). Alternatively, 35.7 % of first line patients received
chemotherapy. The percentage of chemotherapies was highest in pa-
tients who had rMBC with TDTM <5 years (48.1 % of patient receiving
chemotherapy) and lowest in patients who had rMBC with TDTM >5
years (25.1 % of patients). Prior (neo)adjuvant chemotherapy was
comparable between rMBC with TDTM <5 years and rMBC with TDTM
>5 years, while a higher percentage of patients with rMBC with TDTM
>5 years received (neo)adjuvant endocrine therapy than those with
rMBC with TDTM <5 years (89.3 % vs. 77.6 %). Other clinicopatho-
logical parameters were comparable between groups (Table 1).

3.2. Progression-free survival

Median follow-up for PFS was 9.5 months. Cox regression analysis
showed that metastasis status (dnMBC/rMBC TDTM <5 years/rMBC
TDTM >5 years) influenced PFS (p < 0.01), irrespective of known
prognostic predictors. Further analysis revealed that the effect of
metastasis status on prognosis did not differ significantly between pa-
tient subgroups defined by age and metastasis site (p = 0.14). Relative to
patients with dnMBC, patients with rMBC TDTM <5 years had an
adjusted hazard ratio of 1.75 (95%CI: 1.31-2.34; p < 0.001) and pa-
tients with rMBC TDTM >5 years had a hazard ratio of 1.25 (95%CI:
0.94-1.65; p = 0.12). Unadjusted hazard ratios were similar and both
adjusted and unadjusted hazard ratios are depicted in Table 2. Kaplan-
Meier curves for PFS and metastasis status are shown in Fig. 2. Me-
dian PFS time for dnMBC, rMBC TDTM <5 years and rMBC >5 years
were 20.3 months (95%CI: 14.9-26.8), 8 months (95%CI: 5.7-10.6) and
11.8 months (95%CI: 10.3-19.1) respectively. Median PFS times and
survival rates are shown in Table 3.

3.3. Overall survival

Median follow-up for OS was 18.0 months. Cox regression analyses
showed that metastatic status (dnMBC/rMBC TDTM <5 years/rMBC
TDTM >5 years) significantly affected OS (p < 0.01). Further subgroup-
specific analyses could not be carried out due to small sample size.
Adjusted and unadjusted HRs are shown in Table 2. Relative to dnMBC
patients, patients with a rMBC TDTM <5 years and rMBC > TDTM 5
years had hazard ratios of 2.04 (95%CI: 1.34-3.10; p < 0.001) and 1.42
(95%CI: 0.93-2.17; p = 0.10) respectively. Unadjusted hazard ratios
were comparable. Kaplan-Meier curves for the OS are shown in Fig. 3

Table 2
Hazard ratios and 95 % confidence intervals for metastasis status.

Outcome  Metastasis Adjusted analysis® Unadjusted analysis
status )
Hazard PValue Hazardratio P Value
ratio (95% (95 % CI)
CI)
PFS dnMBC Reference - Reference -
rMBC TDTM 1.75 (1.31, <0.001  1.88(1.42, <0.00001
< 5 years 2.34) 2.48)
rMBC TDTM 1.25 (0.94, 0.12 1.27 (0.97, 0.08
> 5 years 1.65) 1.65)
0os dnMBC Reference - Reference -
rMBC TDTM 2.04 (1.34, <0.001 2.12(1.41, <0.001
< 5 years 3.10) 3.18)
rMBC TDTM 1.42 (0.93, 0.10 1.29 (0.86, 0.21
> 5 years 2.17) 1.93)

Abbreviations: OS: overall survival: PFS: progression-free survival; 95%CI: 95 %
confidence interval; dnMBC: de novo metastatic breast cancer; rMBC: recurrent
metastatic breast cancer after primary breast cancer; TDTM: Time from diag-
nosis of primary breast cancer to metastasis.

@ Hazard ratios are adjusted for age at diagnosis, body mass index, tumor
grading, ECOG, therapy at first line and metastasis site.
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and median survival times and survival rates are shown in Table 3.
4. Discussion

In a population of HRpos/HER2neg breast cancer patients treated for
first line metastatic disease, approximately one-third of patients had
dnMBC, whereas two-thirds had rMBC. Patients with dnMBC had a
better prognosis for both PFS and OS than rMBC patients. This difference
was significant between dnMBC patients and rMBC patients who expe-
rienced recurrence within five years after primary diagnosis. Analyses
for clinicopathological parameters could not show that this effect was
different in certain groups.

In our patient HRpos/HER2neg patient population, 35.4 % of pa-
tients had dnMBC and 64.5 % had rMBC, which is slightly different than
other studies in this cancer subtype, where the dnMBC to rMBC ratio was
around 25/75 % [6,9]. Several studies have investigated the difference
in prognosis between dnMBC and rMBC [3,4,9,11-15,27]. In a Japanese
study on patients with HRpos/HER2neg disease, dnMBC was associated
with a more favorable OS (hazard ratio: 0.679, 95%CI: 0.429-1.075),
although significance was not reached, which could be due to the
limited sample size (65 patients with dnMBC vs. 107 patients with
rMBC) [15]. Most other studies, with the exception of one other Japa-
nese study ([14]), also observed a prognostic benefit for patients with
dnMBC. Some of these studies presented subgroup analyses according to
molecular subtype or year of diagnosis and could show that the prog-
nostic difference between dnMBC and rMBC is most prominent in pa-
tients with HER2pos and HRpos/HER2neg breast cancer, and to a lesser
extent in triple negative breast cancer [4,8,9,11,13,28]. In addition, the
prognosis of dnMBC has shown improvements over the last decades [4].
A study that evaluated the characteristics of patients with hormone
receptor-positive breast cancer who progressed within or after 5 years
found that patients with a distant recurrence-free interval (DRFI) < 5
years had higher-grade tumors and were more often treated with
chemotherapy [29], which is in line with our results. Several studies
have noted that patients with rMBC who have longer metastasis-free
interval have a better prognosis than patients who metastasize earlier
([3,9,12,29]. Here, we could also only observe a significant prognostic
benefit for dnMBC versus rMBC that progressed within 5 years, but not
versus rMBC that progressed after 5 years.

Our analysis with interaction terms between dnMBC status and other
clinicopathological parameters did not indicate that the effect of dnMBC
on prognosis is different in certain subgroups. Nevertheless, dnMBC
patients less often had visceral metastases than patients with rMBC,
which has also been observed in other studies [4,12,30]. Due to the
limited sample size, only few interactions could be analysed, and the
power might have been too low to obtain significant results. Some
additional clinicopathological characteristics that have been evaluated
in other studies and have shown to be different between dnMBC and
rMBC include tumor size, nodal involvement and histological type of the
primary tumor [4,30].

The observed differences in prognosis between dnMBC and rMBC
patients are important in the context of clinical studies. Although the
patient population of the recent CDK4/6i trials in the first line setting
had a substantial amount of dnMBC patients, there was no systematic
difference in benefit of CDK4/6i over anti-hormone monotherapy be-
tween dnMBC and rMBC patients [16-19]. Also, the fact that some of
these studies only included postmenopausal women, while other also
included pre- and perimenopausal women, could indicate that the effect
of dnMBC might not be different in some subgroups of the patient
population. Nevertheless, additional research is still needed.

Our study has some limitations. First, our patient population is
relatively young (on average 54.1 years old), which could have affected
analyses. The process of providing informed consent in our registry may
have influenced patient enrollment, as some patient groups may be more
or less inclined to provide informed consent. This may thus be related to
the younger age of our patient population. Second, the proportion of
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Fig. 2. Kaplan-Meier curves for progression-free survival for status of metastasis at baseline combined with time from diagnosis to metastasis.

Table 3

Survival rates and median survival times. (PFS: progression-free survival; OS: overall survival; dnMBC: de novo metastatic breast cancer; rMBC: recurrent metastatic
breast cancer after primary breast cancer; TDTM: Time from diagnosis of primary breast cancer to metastasis).

Outcome Group Patients at risk Events
Total® Max" Start®
PFS dnMBC 180 160 118 104
rMBC TDTM <5 years 132 112 101 96
rMBC TDTM >5 years 196 174 149 118
oS dnMBC 180 166 118 44 -
rMBC TDTM <5 years 132 126 101 50
rMBC TDTM >5 years 196 187 166 53

Median survival time (months)

20.3 (14.9, 26.8)
8.0 (5.7, 10.6)
11.8 (10.3,19.1)

31.1 (25.1, NA)
47.8 (32.1, NA)

Survival rates
1-year

0.62 (0.55, 0.70)
0.35 (0.27, 0.45)
0.49 (0.42, 0.57)
0.89 (0.84, 0.94)
0.80 (0.72, 0.87)
0.87 (0.82, 0.93)

2-year

0.44 (0.37, 0.53)
0.21 (0.15, 0.31)
0.32(0.25, 0.41)
0.77 (0.71, 0.85)
0.59 (0.50, 0.70)
0.74 (0.67, 0.82)

3-year

0.28 (0.21, 0.38)
0.20 (0.13, 0.30)
0.24 (0.17, 0.33)
0.75 (0.68, 0.83)
0.45 (0.35, 0.59)
0.51 (0.41, 0.63)

2 Total number of patients with a follow-up period.

b The maximal number of patients who were simultaneously observed/at risk.

¢ The number of patients who were observed/at risk at time point 0. Some patients entered the study after therapy begin (time point 0) and were therefore not at risk

from therapy begin to study entry.

patients who were treated with first line chemotherapy is relatively high
(35.7 % of the patients). Notably, a large percentage of patients were
recruited into the PRAEGNANT registry before CDK4/6i availability. A
previous publication showed that before the introduction of CDK4/6i,
approximately 42 % of the first line MBC patients were treated with
chemotherapy [22]. Furthermore, recent analyses in our registry
showed that the percentage of patients receiving first line chemotherapy
has continuously decreased since CDK4/6i introduction [31,32]. The
examined patient population might thus not accurately represent the
first line MBC population that is being treated today. Furthermore, the
therapy landscape might change even more in the coming year due to
the development of new therapies [33]. Notwithstanding, the inclusion
of a substantial number of patients receiving chemotherapy facilitated
the examination of the effect of metastatic status according to therapy

type. Third, in the current analysis, sample size restrictions precluded
dividing rMBC patients into more than two subgroups. Although the
cut-off of 5 years generated clinically relevant and balanced groups,
with this cut-off also being used in other studies, there might be sub-
groups within the TDTM >5 years group that may have a better prog-
nosis than others, which we were not able to evaluate here. Indeed,
disease recurrence in patients with HRpos/HER2neg breast cancer can
extend beyond 10 years and these patients that eventually progress later
may have a better prognosis than those progressing earlier.

5. Conclusions

Patients with HRpos/HER2neg MBC who are treated with first line
therapy have a more favorable prognosis if the disease was previously
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Fig. 3. Kaplan-Meier curves for overall survival for status of metastasis at baseline combined with time from diagnosis to metastasis.

not treated (dnMBC) compared to patients who had a recurrence of the
disease (rMBC). Specific clinicopathological factors that explained this
observed prognostic difference could not be identified. Although the
inclusion of patients from both populations into first-line MBC trials
seems feasible, it may be necessary to incorporate MBC categories as a
stratification factor in clinical trials. Nevertheless, more research is
needed to evaluate the effect of MBC-categories on treatment
effectiveness.
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