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PERFORM IA5 provides real-world insights into patient characteristics and 
effectiveness of 1L treatment with palbociclib + ET. Outcomes were consistent 
with and complement PALOMA-2, supporting applicability to routine clinical 
practice.9 This analysis describes effectiveness and QOL by TFI. 

Most patients with available TFI initiated 1L palbociclib + ET after a TFI >12 
months or with de novo ABC. Outcomes were more favorable in patients with 
a TFI >12 months or de novo ABC than with TFI ≤12 months. This observation 
highlights the limited efficacy of current treatment approaches, including ET 
and CDK4/6i, in patients with a short TFI and underscores the need for novel 
therapeutic strategies in this subgroup with limited endocrine sensitivity.10

Patients with a TFI ≤12 months had poorer outcomes across endpoints, 
consistent with more aggressive disease. Given their frequent exclusion from 

In this large prospective non-interventional cohort, 1L palbociclib plus ET 
demonstrated clinically meaningful real-world effectiveness with QOL generally 
preserved. Outcomes differed by TFI, with shorter TFI associated with higher 
baseline risk features and shorter PFS and PFS2, while QOL was maintained 
across TFI subgroups. These descriptive results are consistent with prior trials 
and real world evidence and support TFI as clinically relevant factor to inform 
expectations and patient counseling.
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Table 2: Effectiveness of treatment (FAS)

Total  
(n = 1268)

TFI >12 
months  
(n = 373)

TFI ≤12 
months  
(n = 133)

De novo 
ABC  

(n = 504)

Best response in 1L [n (%)]

CR 96 (7.6) 29 (7.8) 5 (3.8) 46 (9.1)

PR 385 (30.4) 99 (26.5) 31 (23.3) 200 (39.7)

SD ≥24 weeks 407 (32.1) 142 (38.1) 46 (34.6) 137 (27.2)

SD <24 weeks 108 (8.5) 29 (7.8) 12 (9.0) 39 (7.7)

Non-CR/Non-PD 3 (0.2) 1 (0.3) 1 (0.8) 0 (0.0)

Non-PD (acc. to PI) 5 (0.4) 1 (0.3) 0 (0.0) 3 (0.6)

PD 117 (9.2) 33 (8.8) 22 (16.5) 26 (5.2)

Missing 147 (11.6) 39 (10.5) 16 (12.0) 53 (10.5)

Overall survival [months]

Median [95% CI]  52.8  
(47.9, NA)

NA  
(47.6, NA)

37.4  
(26.7, NA)

52.8  
(45.5, NA)

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

94.5%  
(91.6, 96.4)

82.1%  
(74.2, 87.7)

91.3%  
(88.5, 93.5)

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

81.2%  
(76.5, 85.1)

61.8% 
(52.3, 69.8)

80.7%  
(76.7, 84.1)

Table 1: Patient and tumor characteristics (FAS) 

Total  
(n = 1268)

TFI >12 
months  
(n = 373)

TFI ≤12 
months  
(n = 133)

De novo 
ABC  

(n = 504)

Age at start of 1L treatment [years]

Median  
(25%/75% quantiles)

69.6 
(60.0 – 77.6)

70.1 
(62.7 – 77.6)

65.4 
(55.0 – 74.6)

71.2 
(60.3 – 78.1)

<65 years [n (%)] 471 (37.1) 117 (31.4) 66 (49.6) 176 (34.9)

65 – 74 years [n (%)] 380 (30.0) 134 (35.9) 35 (26.3) 144 (28.6)

75 – 79 years [n (%)] 207 (16.3)  61 (16.4) 17 (12.8) 100 (19.8)

≥80 years [n (%)] 210 (16.6)  61 (16.4) 15 (11.3)  84 (16.7)

Sex [n (%)]

Female 1257 (99.1) 372 (99.7) 132 (99.2) 497 (98.6)

Male 11 (0.9) 1 (0.3) 1 (0.8) 7 (1.4)

Menopausal status [n (%)]

Pre-/Perimenopausal 87 (6.9) 12 (3.2) 15 (11.3) 48 (9.5)

Postmenopausal 1170 (92.3) 360 (96.5) 117 (88.0) 449 (89.1)

Not derivable  
(i.e. male patients) 11 (0.9) 1 (0.3) 1 (0.8) 7 (1.4)

ECOG Performance Status [n (%)]

0 535 (42.2) 156 (41.8) 59 (44.4) 209 (41.5)

1 526 (41.5) 172 (46.1) 57 (42.9) 197 (39.1)

2 – 4 168 (13.3) 40 (10.7) 13 (9.8) 79 (15.7)

Not assessed / missing 39 (3.1) 5 (1.3) 4 (3.0) 19 (3.8)

Time since initial diagnosis [years]

Median (25%/75% quantiles) 3.0  
(0.1 – 9.7)

12.4 
(8.6 – 16.5)

4.2  
(2.2 – 6.7) NA

Histology of primary tumor [n (%)]

Cribriform carcinoma 4 (0.3) 0 (0.0) 1 (0.8) 3 (0.6)

Invasive breast carcinoma  
of no special type 779 (61.4) 231 (61.9) 86 (64.7) 307 (60.9)

Invasive lobular carcinoma 280 (22.1) 66 (17.7) 33 (24.8) 130 (25.8)

Mucinous carcinoma 20 (1.6) 7 (1.9) 0 (0.0) 10 (2.0)

Tubular carcinoma 8 (0.6) 4 (1.1) 0 (0.0) 2 (0.4)

Other carcinoma 177 (14.0) 65 (17.4) 13 (9.8) 52 (10.3)

Tumor grading at initial diagnosis [n (%)]

G1 86 (6.8) 28 (7.5) 5 (3.8) 27 (5.4)

G2 820 (64.7) 240 (64.3) 83 (62.4) 350 (69.4)

G3 278 (21.9) 65 (17.4) 40 (30.1) 107 (21.2)

GXa 84 (6.6) 40 (10.7) 5 (3.8) 20 (4.0)

Location(s) of metastatic sites present at inclusion (i.e., > 10%)b [n (%)]

Bone 802 (63.2) 233 (62.5) 78 (58.6) 336 (66.7)

Liver 202 (15.9) 50 (13.4) 35 (26.3) 75 (14.9)

Lung 277 (21.8) 84 (22.5) 22 (16.5) 122 (24.2)

Lymph nodes (distal) 103 (8.1) 32 (8.6) 14 (10.5) 44 (8.7)

Lymph nodes (regional) 119 (9.4) 25 (6.7) 12 (9.0) 60 (11.9)

Pleura 142 (11.2) 66 (17.7) 13 (9.8) 37 (7.3)

Disease site present at baseline of 1L treatment [n (%)]

Visceral 632 (49.8) 193 (51.7) 73 (54.9) 240 (47.6)

Non-visceral only  
(excl. bone only) 144 (11.4) 38 (10.2) 17 (12.8) 55 (10.9)

Bone only 430 (33.9) 126 (33.8) 40 (30.1) 178 (35.3)

No metastases present  
at inclusion* 62 (4.9) 16 (4.3) 3 (2.3) 31 (6.2)

* Subgroup without metastases present at inclusion includes patients with locally advanced breast cancer and patients with removed 
metastases (surgery, radiation) after initial diagnosis. | a Grade cannot be assessed, as per the category documented in the EDC. |  
b Multiple answers possible. Only locations with more than 10% in one of the subgroups are displayed

CONCLUSION

BACKGROUND
CDK4/6 inhibitors (CDK4/6i) plus endocrine therapy (ET) are first-
line (1L) standard of care for patients with HR+/HER2- advanced 
breast cancer (ABC) based upon results of the pivotal trials1 – 5. 
Treatment-free interval (TFI) is a prognostic factor in ABC; a short 
TFI, a surrogate of endocrine resistance, is associated with more 
aggressive disease and poorer treatment outcomes6,7. Real-world 
(RW) evidence complements clinical trials by providing insights into 
patients underrepresented in clinical trials. Here we present interim 
analysis 5 (IA5) of the prospective non-interventional German and 
Austrian PERFORM study, conducted five years after first patient 
inclusion, describing real-world characteristics, treatment patterns, 
and outcomes in patients receiving 1L palbociclib + ET, stratified by 
TFI from last (neo)adjuvant therapy to recurrence: ≤12 months, >12 
months, and de novo ABC.

METHODS 
The primary endpoint was first line progression free survival (1L 
PFS), defined as time from 1L treatment initiation to progression or 
death. Secondary endpoints included 2L PFS (time from 2L initiation 
to progression or death), PFS2 (time from 1L initiation to progression 
or death during 2L), and overall survival (OS; time from 1L initiation 
to death). Patients without events were censored at last contact or 
initiation of the next therapy line, as applicable. Patient and tumor 
characteristics and treatment patterns were summarized descriptively. 
Time to event endpoints were estimated using Kaplan-Meier methods, 
with observation period estimated using reverse Kaplan-Meier 
methodology. Tumor assessments followed local clinical practice. 
First line endocrine based palbociclib was defined from initiation of 
palbociclib or endocrine therapy to discontinuation of combination 
therapy; endocrine backbone switches were not considered new 
therapy lines unless due to disease progression.

Patient reported outcomes (PROs) were assessed using FACT-B 
at baseline and every 3 months during palbociclib treatment. The 
PRO analysis set included patients with evaluable baseline and post 
baseline FACT-B scores. Based on an exploratory IA5 analysis, only 
change from baseline during 1L treatment was evaluated. Clinically 
meaningful change was defined using established minimally important 
differences (MID)8.

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; all qualified for IA5 (≥6 months follow-up). Of 1,389 
treated patients, 121 were excluded from the full analysis set (FAS, 
n = 1,268) due to off-label use (n = 52), eligibility violation of eligibility 
criteria identified after treatment start (n = 67) or missing palbociclib/
ET start (n = 2). At database cutoff, 850 patients discontinued 1L 
therapy (mainly due to disease progression; n = 523 patients). TFI 
was available for 1,010 of 1,268 treated patients (79.7%). Missing TFI 
(n = 258) was due to the recurrence date before last (neo)adjuvant 
dose or after inclusion. Median observation time from start of 1L 
treatment was 36.8 months overall (95% CI: 35.8 – 38.2) and 39.3, 
37.4 and 36.4 months for TFI ≤12 months, TFI >12 months and de 
novo subgroup, respectively.

PATIENT AND TUMOR CHARACTERISTICS 

Median age at 1L start was 69.6 years (FAS). Patients with a TFI ≤12 
months were younger (median age of 65.4 years) than those with 
TFI >12 months (70.1 years) and de novo ABC (71.2 years); with a 
higher proportion of pre/perimenopausal patients (11.3% vs 3.2% 
and 9.5%, respectively).

Invasive breast carcinoma of no special type was the most common 
histology (>60% across all TFI subgroups).

Patients with a TFI ≤12 months exhibited a more aggressive disease 
profile (G3: 30.1%; liver metastases: 26.3%), compared with patients 
with TFI >12 months (17.4%; 13.4%) and those with de novo ABC 
(21.2%; 14.9%). Visceral disease at 1L start occurred in 54.9%, 
51.7%, and 47.6% of patients with TFI ≤12 months, TFI >12 months 
and 47.6% with de novo ABC, respectively (Table 1).

EFFECTIVENESS 

Overall median PFS was 25.5 months (95% CI: 23.0 – 28.6) (Figure 
1A) and 14.6 months (95% CI: 9.3 – 19.4), 29.2 months (95% CI: 23.3 
– 33.1) and 31.5 months (95% CI: 26.5 – 36.7) for TFI ≤12 months, 
TFI >12 months, and de novo ABC, respectively (Figure 1B). Median 
PFS2 was 36.6 months overall (95% CI: 33.0 – 40.6), and 21.2 months 
(95% CI: 17.4 – 37.0), 39.0 months (95% CI: 33.7 – 51.4) and 40.9 
months (95% CI: 37.0 – 46.9) by the same subgroups (Figure 1C). 
Median 2L PFS was 6.0 (95% CI: 5.3 – 7.4) overall and 5.0 (95% 
CI: 3.3 – 5.8), 6.0 (95% CI: 4.9 – 9.1) and 7.3 months (95% CI: 5.6 
– 9.4) for TFI ≤12, TFI >12, and de novo, respectively (Figure 1D).

Median OS results were immature for some TFI subgroups at database 
cut; therefore 12 and 24 month OS rates are reported (Table 2). 
Overall, the 12 month OS rate was 90.2%, and the 24 month OS rate 
was 76.7%; with a trend for consistently lower OS rates in patients 
with TFI ≤12 months versus TFI >12 months or de novo ABC. 

QUALITY OF LIFE (QOL)

PROs were available for 1,008 patients: 105 patients (10.4%) with 
TFI ≤12 months, 309 patients (30.7%) with TFI >12 months and 389 
patients (38.6%) with de novo disease. TFI could not be derived 
for 205 patients (PRO set). Details for the PROs are provided in 
supplemental Table 1 and 2A – C. Mean change from baseline 
was assessed by TFI subgroups over up to 15 months, (aligned with 
median PFS in TFI ≤12 months: 14.6 months). FACT-B total and 
FACT-G scores showed no clinically relevant decrease (Figure 2) 
and subscores were generally maintained (Supplemental Figure 1); 
indicating QOL was overall maintained irrespective of TFI.

LIMITATIONS 
Limitations include the descriptive, hypothesis-generating design and 
exploratory QOL analyses. The study is ongoing and some data, i.e. TFI, 
may be incomplete. OS requires further follow-up (67.6% censored at 
database cut) and questionnaire completion varied over time.

pivotal trials, PERFORM adds valuable real-world data and highlights a substantial 
unmet medical need. Recent advances may be relevant: inavolisib (PI3Kα inhibitor) 
added to palbociclib and fulvestrant showed encouraging efficacy in PIK3CA-mutated 
ABC, following recurrence on or within 12 months of completing adjuvant endocrine 
treatment.11 Ongoing studies targeting additional biomarkers may further expand 
options for patients with short TFI.

QOL data by TFI are scarce in randomized controlled trials and real world studies. 
In PERFORM, FACT-B total -and FACT-G changes remained within established MID 
thresholds for over 12 months during 1L, irrespective of TFI. This finding underscores 
that quality of life can be maintained during 1L treatment across TFI subgroups, 
including in patients who are more likely to remain on long-term therapy, such as 
those with a TFI >12 months or de novo disease.

Figure 1: Progression-free survival in total and by TFI (FAS)

Figure 2: Mean change from Baseline in FACT-B total score and FACT-G score by TFI during 1L treatment (PRO set)

A: Progression-free survival of 1L treatment, PAL + ET (n = 1268)

A: FACT-B total score

C: Progression-free survival 2 by TFI

B: FACT-G total score

B: Progression-free survival of 1L treatment by TFI

D: 2L progression-free survival by TFI

PERFORM will continue follow-up over the next 1.5 years and 
will further evaluate effectiveness and QOL in additional clinically 
relevant subgroups.

Error bars indicate confidence intervals (CI) at the respective time points.
The minimally important differences (MID) in the positive and negative direction are indicated by black dotted lines.
N corresponds to the number of returned and evaluable questionnaires at the respective time point.
n corresponds to the number of evaluable responses for the respective score at the respective time point.


