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Table 1: Patient and tumor characteristic

Patients at start of 1L 
treatment (n = 1268)

Patients who started 2L  
(n = 499)

Age at start of respective treatment line [years]

Median (25 %/75 % quantiles) 69.6  
(60.0 – 77.6)

67.2  
(59.4 – 75.7)

< 65 years [n (%)] 471 (37.1) 219 (43.9)

65 – 74 years [n (%)] 380 (30.0) 143 (28.7)

75 – 79 years [n (%)] 207 (16.3) 63 (12.6)

≥ 80 years [n (%)] 210 (16.6) 74 (14.8)

Sex at inclusion[n (%)]

Female 1257 (99.1) 493 (98.8)

Male 11 (0.9) 6 (1.2)

Menopausal status at inclusion [n (%)]

Pre-/Perimenopausal 87 (6.9) 37 (7.4)

Postmenopausal 1170 (92.3) 456 (91.4)

Not derivable 11 (0.9) 6 (1.2)

ECOG Performance Status at start of respective treatment line [n (%)]

0 535 (42.2) 60 (12.0)

1 526 (41.5) 104 (20.8)

2 – 4 168 (13.3) 34 (6.8)

Not assessed / missing 39 (3.1) 301 (60.3)a

Received (neo)adjuvant systemic therapy [n (%)]

Yes 120 (9.5) 59 (11.8)

No 1148 (90.5) 440 (88.2)

Duration of 1L treatment [n (%)] NA

< 6 months 112 (22.4)

6 – 12 months 116 (23.2)

12 – 18 months 104 (20.8)

≥ 18 months 167 (33.5)

De novo advanced disease at initial diagnosis NA

Yes 504 (39.7)

No 764 (60.3)

Brain metastases present at start of 2L [n (%)] NA

Present 19 (3.8)

Not present 480 (96.2)

Disease site present at baseline at start of respective treatment line [n (%)]

Visceral 632 (49.8) 305 (61.1)

Non-visceral only (excl. bone only) 144 (11.4) 38 (7.6)

Bone only 430 (33.9) 83 (16.6)

No metastases present at start of respective treatment line* 62 (4.9) 72 (14.4)

Missing 1 (0.2)

* Subgroup without metastases present at 1L or 2L treatment includes patients with LABC and patients with removed metastases (surgery, radiation) after 
initial diagnosis.
a  ECOG performance status at start of second‑line treatment was frequently missing due to real‑world documentation practices.

Table 3: Patient and tumor characteristics of 2L subgroups°

CTx (n = 205) Targeted Therapy  
(n = 98) CDK4/6i (n = 97) ET mono (n = 86)

Age at start of 2L treatment [years]

Median (25 % / 75 % quantiles) 64.3  
(57.5 – 73.9)

67.1  
(59.1 – 74.8)

67.3  
(60.5 – 78.3)

72.6  
(64.8 – 79.9)

< 65 years [n (%)] 106 (51.7) 43 (43.9) 42 (43.3) 22 (25.6)

65 – 74 years [n (%)] 55 (26.8) 32 (32.7) 23 (23.7) 27 (31.4)

75 – 79 years [n (%)] 22 (10.7) 14 (14.3) 11 (11.3) 16 (18.6)

≥ 80 years [n (%)] 22 (10.7) 9 (9.2) 21 (21.6) 21 (24.4)

Sex [n (%)]

Female 200 (97.6) 97 (99.0) 97 (100.0) 86 (100.0)

Male 5 (2.4) 1 (1.0) 0 (0.0) 0 (0.0)

Menopausal status [n (%)]

Pre-/Perimenopausal 17 (8.3) 10 (10.2) 7 (7.2) 3 (3.5)

Postmenopausal 183 (89.3) 87 (88.8) 90 (92.8) 83 (96.5)

Not derivable 5 (2.4) 1 (1.0) 0 (0.0) 0 (0.0)

ECOG Performance Status at start 2L [n (%)]

0 20 (9.8) 15 (15.3) 17 (17.5) 8 (9.3)

1 46 (22.4) 18 (18.4) 20 (20.6) 15 (17.4)

2 – 4 24 (11.7) 1 (1.0) 3 (3.1) 5 (5.9)

Not assessed / missinga 115 (56.1) 64 (65.3) 57 (58.8) 58 (67.4)

De novo advanced disease at initial diagnosis [n (%)]

Yes 53 (25.9 %) 39 (39.8 %) 36 (37.1 %) 33 (38.4 %)

No 152 (74.1 %) 59 (60.2 %) 61 (62.9 %) 53 (61.1 %)

Time since initial diagnosis [years]

Median (25 % / 75 % quantiles) for patients with non- de novo advanced 
disease 3.6 (0.2 – 7.3) 2.3 (0.1 – 8.8) 4.7 (0.1 – 11.3) 5.5 (0.2 – 11.1)

Duration of 1L treatment [n (%)]

< 6 months 63 (30.7) 14 (14.3) 25 (25.8) 7 (8.1)

6 – 12 months 47 (22.9) 25 (25.5) 22 (22.7) 19 (22.1)

12 – 18 months 40 (19.5) 25 (25.5) 18 (18.6) 16 (18.6)

≥ 18 months 55 (26.8) 34 (34.7) 32 (33.0) 44 (51.2)

Brain metastases present at start of 2L [n (%)]

Present 12 (5.9 %) 2 (2.0 %) 1 (1.0 %) 3 (3.5 %)

Not present 193 (94.1 %) 96 (98.0 %) 96 (99.0 %) 83 (96.5 %)

Disease site present at start of 2L treatment [n (%)]

Visceral 151 (73.7) 55 (56.1) 49 (50.5) 40 (46.5)

Non-visceral only (excluding bone only) 15 (7.3) 8 (8.2) 7 (7.2) 7 (8.1)

Bone only 24 (11.7) 20 (20.4) 19 (19.6) 19 (22.1)

No metastases present at start of 2L* 15 (7.3) 15 (15.3) 21 (21.6) 20 (23.3)

Missing 0 (0.0) 0 (0.0) 1 (1.0) 0 (0.0)

* Subgroup without metastases present at inclusion includes patients with locally advanced breast cancer (LABC) and patients with removed metastases (surgery, radiation) after initial diagnosis.
a  ECOG performance status at start of second‑line treatment was frequently missing due to real‑world documentation practices.  °The ADC group is not included in this table due to the small sample size (n=16).

Table 4: Further Effectiveness analyses

Total (n = 1268)

Overall survival (total)

Median* [month (95 % CI)] 52.8 (47.9, NE)

12-month rate [% (95 % CI)] 90.2 % (88.4, 91.7)

24-month rate [% (95 % CI)] 76.7 % (74.1, 79.1)

Reason for end of palbociclib treatment [n (%)]

Progressive disease 523 (41.2)

(Serious) Adverse Event 157 (12.4)

Lost to follow-up 64 (5.0)

Withdrawal of informed consent by subject 41 (3.2)

No (S)AE and no PD but switch in same substance class 7 (0.6)

Other 57 (4.5)

Still under treatment 418 (33.0)

* Not estimable with confidence.

Real-world effectiveness of 2nd-line treatments 
following 1L palbociclib + endocrine 

therapy: Preliminary results from the Non-
Interventional Study PERFORM

PERFORM IA5 provides real-world-insights into 2L treatment patterns and outcomes 
following 1L palbociclib + ET. In the 2L setting, a range of treatment strategies were used, 
with outcomes varying in routine clinical practice. Notably, chemotherapy remained the 
most frequently used option. These findings provide context for real‑world sequencing after 
CDK4/6i exposure in an evolving and rapidly changing therapeutic landscape.

The IA5 of the PERFORM non-interventional study offers deeper insights into patient characteristics 
and the effectiveness of 1L treatment with palbociclib + ET, as well as subsequent treatments in a 
real-world setting. The effectiveness data on 1L palbociclib + ET from PERFORM are consistent with 
and complement data of the PALOMA-2 trial6. Median PFS was 25.5 months in the overall population 
(median overall survival is immature).

PERFORM also captures data on treatments applied after 1L treatment failure, providing rare 
prospective insights into the rapidly evolving 2L treatment landscape. In the ongoing observation, 
41.1% of patients received CTx in the 2L setting, making it the most frequently used treatment. In 
parallel, a broad range of non‑CTx approaches was applied, highlighting the heterogeneity of treatment 
strategies used after 1L CDK4/6 inhibitor plus endocrine therapy in routine clinical practice. Patients 
receiving chemotherapy in 2L more often presented with clinical features consistent with a more 
aggressive disease course, such as shorter 1L PFS and a higher prevalence of visceral involvement, 
likely influencing physician treatment choice in routine practice. At the same time, the high proportion 
of patients receiving chemotherapy reflects the treatment landscape at the time of data cut‑off, before 
molecular therapeutic options became broadly available. Future analyses will help to determine whether 
the increasing availability of novel therapies will progressively reduce reliance on chemotherapy in this 
setting. Median PFS in the overall 2L population was 6.0 months and varied by treatment strategy, with 
the numerically longest PFS observed in patients receiving a CDK4/6 inhibitor in consecutive lines, 
which is at the higher end of what has been reported to date7, 8. In PERFORM, some patients classified 
as receiving 2L therapy had discontinued first-line treatment without documented disease progression. 
As a result, especially the 2L CDK4/6 inhibitor cohort may have been enriched for patients with more 
indolent disease or sustained endocrine sensitivity, which likely contributed to the comparatively 
prolonged PFS observed.

PERFORM will continue follow-up over the next one and a half years. Future PERFORM analyses will 
give deeper insight into the distribution of 2L treatments including the effectiveness and quality of life in 
total and of individual 2L treatment cohorts.
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Background
CDK4/6 inhibition (CDK4/6i) plus endocrine therapy (ET) is standard of care in first-line (1L) setting for patients 
with HR+/HER2- advanced breast cancer (ABC) based upon results of the pivotal trials1 – 5. The rapidly evolving 
therapeutic landscape, with new treatment options after failure of first-line CDK4/6i + endocrine therapy (ET), raises 
questions about optimal treatment sequences that can only be addressed through real-world data in the absence 
of prospective clinical trial evidence. Here, we present real-world data from the pre-planned interim analysis (IA) 5 
of the prospective non-interventional German and Austrian PERFORM study, conducted five years after inclusion 
of the first patient, focusing on treatment patterns and outcomes for patients in the second-line (2L) setting after 1L 
palbociclib. 

Methods
We report results of the IA5 of PERFORM (NCT04767594), an observational, prospective, non-interventional 
study designed to generate real-world evidence on effectiveness, safety, tolerability and patient-reported outcomes 
(PRO) in patients with advanced or metastatic HR+/HER2- breast cancer initiating 1L palbociclib + ET and during 
subsequent treatment lines in Germany and Austria. The primary endpoint is progression-free survival (PFS) in 
1L, defined as start of 1L treatment to first progression or death, whichever occurred first. A secondary endpoint is 
PFS of second-line treatment (2L-PFS), defined as start of 2L treatment to first progression after start of 2L therapy 
or death. In the 2L population, treatment cohorts were defined according to the documented 2L therapy received. 
Patients without tumor progression or death at the time of analysis were censored at the date of last contact or at the 
start of next-line therapy, whichever occurred first. Another secondary endpoint is PFS2, defined as time from start 
of 1L treatment to progression occurring during 2L treatment. Further secondary endpoints include overall survival 
(OS), defined as time from the start date of 1L treatment to death from any cause. Patient and tumor characteristics 
and treatment patterns were assessed using descriptive statistics. Time-to-event endpoints were estimated using 
the Kaplan-Meier method. The observation period was estimated using reverse Kaplan-Meier method with last 
documented visit date as event date and date of death as censoring date. Tumor assessments were recorded and 
evaluated according to local medical routine standards. 1L palbociclib treatment is defined as time from treatment 
start of either ET or palbociclib until discontinuation of both substances. In case palbociclib was discontinued earlier 
due to safety or other reasons except of progressive disease (PD), termination of ET monotherapy was defined as 
end of 1L. A switch of ET was not documented as a subsequent line of therapy, unless it was due PD. In contrast, a 
switch of palbociclib to another therapy (including another CDK4/6i) other than ET monotherapy was documented as 
subsequent therapy independently of the reason. Therefore a switch to another therapy (except ET monotherapy) 
due to AE or patient wish or physician decision is documented as 2L even if it is technically still in 1L treatment.  
Based on data from IA5, we describe real-world patient and disease characteristics, treatment patterns, and provide 
outcome data for more than 1,000 patients overall and for more than 400 patients having received 2L treatment at 
this data cut.

Results
PATIENT POPULATION

Between October 27th, 2020 and database cut on September 30th, 2025, 1,436 patients were enrolled at 188 study 
sites across Germany and Austria. Of these, 1,389 patients initiated 1L treatment. Following exclusion of 121 treated 
patients, due to off‑label use (n = 52), post‑baseline identification of inclusion/exclusion criteria violations (n = 67), 
or because palbociclib or endocrine therapy was not started (n = 2), the full analysis set included 1,268 patients. At 
database cutoff, 850 had discontinued 1L therapy, mainly due to disease progression (523 patients) (Table 4). For 
499 patients 2L treatment was documented, with median observation time of 22.1 months (95 % CI; 20.7, 23.8) from 
start of 2L treatment.

PATIENT AND TUMOR CHARACTERISTICS AND TREATMENT PATTERNS ACROSS SECOND‑LINE 
TREATMENT COHORTS

Median age at start of 1L was 69.6 years, 417 (32.9 %) were 75 and older. 632 (49.8 %) patients presented with 
visceral disease. At start of 2L treatment, median age was 67.2 years, 137 (27.4 %) were 75 years or older. 305 
(61.1 %) patients presented with visceral disease (Table 1).  
A treatment regimen containing chemotherapy was used in 205 patients (41.1 %). A total of 98 patients (19.6 %) 
received targeted therapies, 97 patients (19.4 %) CDK4/6i-based 2L therapy and 86 patients (17.2 %) ET 
monotherapy. For 13 patients, the use of antibody-drug conjugates as 2L treatment was documented (Figure 1). The 
5 most common regimens for the most common 2L cohorts, are depicted in Table 2. All patients in the ADC group 
received T-DXd. In the CTx cohort, 50 patients (24.4 %) received capecitabine monotherapy and 26 (12.7%) patients 
received capecitabine in combination with bevacizumab. In the targeted therapy cohort, 58 (59.2 %) patients were 
treated with everolimus+exemestane. After 1L palbociclib, ribociclib+fulvestrant was the most common regimen used 
in 21 (21.6 %) patients and in combination with letrozole in 19 (19.6%) patients in the CDK4/6i cohort. For patients 
with endocrine monotherapy in 2L, in 43 (50.0 %) patients fulvestrant was used. 
Patient- and tumor-characteristics differed between 2L treatment groups as shown in Table 3. Especially patients 
who were treated with CTx in 2L presented with unfavorable tumor characteristics compared to the other regimen. 
Those patients were younger (median 64.3 vs. 67.1 – 72.6 years) and more likely to have recurrent disease (de 
novo in 25.9% vs. 37.1 – 39.8%). Additionally, these patients presented more often with visceral metastases  (73.7% 
vs. 46.5 – 56.1%) and more often had short 1L duration of < 6 months (30.7% vs. 8.1 – 25.8%). Time since  initial 
diagnosis was lowest in the targeted therapy cohort (median 2.3 vs 3.6 – 5.5 years).

EFFECTIVENESS OF 2L TREATMENT

The estimated median PFS of second-line treatment was 6.0 months (95 % CI: 5.3 – 7.4) in total (Figure 2A) and 5.4 
months in patients receiving CTx, 5.9 months in the targeted therapy cohort, 12.1 months for the CDK4/6i cohort and 
4.0 months in the ET mono cohort, respectively (Figure 2B).

FURTHER TIME TO EVENT ANALYSES

The estimated median PFS of 1L was 25.5 months (95 % CI: 23.0 – 28.6). The median PFS2 from first- to second-line 
treatment total was 36.6 months (95 % CI: 33.0 – 40.6). 
Median OS is immature as, at the time of database cut-off, only 411 patients of the Full Analysis set FAS (32.4 %) 
had experienced an event. The 12-month OS rate was 90.2 % and the 24-month rate was 76.7 % (Table 4).

Limitations
Limitations of the study include its descriptive, exploratory, and hypothesis-generating nature. Documentation, 
including data cleaning, is still ongoing in this study at time of database cut. OS data with 67.6 % of patients 
censored at time of database cut are still immature and require further follow-up. During the study, a subset of 
patients discontinued or switched palbociclib treatment without documented disease progression (e.g. due to 
adverse events or physician/patient decision). Per study definition, these treatment changes led to classification as 
2L therapy despite ongoing 1L treatment. Furthermore, due to the real world nature of this study, treatment selection 
was physician driven and patient populations differed across 2L cohorts. Biomarker status and testing practices 
influenced treatment choice, but incomplete information limits interpretation of 2L outcomes. Some information, e.g. 
ECOG performance status at start of second line treatment was frequently missing due to real world documentation 
practices. Accordingly, results are descriptive and not intended for comparative analysis.

Table 2: Individual treatments in the 2L subgroups*

CTx (n = 205, 41.1 %) Targeted Therapy (n = 98, 19.6 %) CDK4/6i (n = 97, 19.4 %) ET mono (n = 86, 17.2 %)

Capecitabine 50 (24.4) Everolimus; Exemestane 58 (59.2) Ribociclib; Fulvestrant 21 (21.7) Fulvestrant 43 (50.0)

Capecitabine; Bevacizumab 26 (12.7) Capivasertib; Fulvestrant 10 (10.2) Ribociclib; Letrozole 19 (19.6) Elacestrant 27 (31.4)

Paclitaxel; Bevacizumab 23 (11.2) Alpelisib; Fulvestrant 8 (8.2) Abemaciclib; Letrozole 14 (14.4) Exemestane 6 (7.0)

Paclitaxel 23 (11.2) Olaparib 7 (7.1) Palbociclib; Fulvestrant 11 (11.3) Tamoxifen 5 (5.8)

Nab-Paclitaxel 9 (4.4) Everolimus; Fulvestrant 5 (5.1) Abemaciclib; Fulvestrant 10 (10.3) Letrozole 3 (3.5)

* In the ADC subgroup, all 16 patients received T-DXd.


