
Conclusions 

Materials and Methods  

• After a median follow-up of 61 months, 108 (3%) of the total 3160 

patients developed CNS metastases as first site of recurrence and 

411 (13%) patients had distant metastases outside the brain.  

• CNS metastases as first site of recurrence occurred less 

frequently than other metastases (5-year cumulative incidence of 

CNS metastases was 3.8% and cumulative incidence of the 

metastases outside the brain was 14.6% according to the Fine-

Gray competing risk model, Fig.2).  

• Regarding subtypes of the primary tumor, 1% of luminal A 

(11/954), 2% of luminal B (7/381), 4% of HER2 positive (34/809) 

and 6% of triple-negative patients (56/1008) developed CNS 

metastases as first site of recurrence.  

• In multivariate analysis, risk factors for the development of CNS 

metastases were larger tumor size (cT3-4; HR 1.7, 95%-CI 1.1-

2.5, p=0.012), node positive disease (HR 2.6, 95% CI 1.7-4.1, 

p<0.001), no pCR after neoadjuvant chemotherapy (HR 2.3, 95% 

CI 1.3-4.1, p=0.003) and HER2 positive (HR 3.8, 95% CI 1.9-7.7, 

p<0.001) or triple-negative subtype (HR 6.7, 95% CI 3.5 – 13.1, 

p< 0.001) (Fig. 3).  

• Breast cancer subtype remained the most relevant risk factor for 

CNS metastases. Patients who developed CNS metastases had 

more often HER2 positive or triple-negative breast tumors 

compared with patients who developed metastases outside the 

brain (HER2 positive subtype 32 vs. 19%, triple-negative subtype 

52 vs. 40%, p< 0.001).   

The incidence of central nervous system (CNS) metastases in breast 

cancer patients is rising and has become a major clinical challenge. So 

far, the incidence of CNS metastases after modern neoadjuvant 

treatment is not clear. Only few data is published concerning risk 

factors for the development of CNS metastases as first site of distant 

relapse in breast cancer patients. 

Especially patients with HER2-positive and triple negative tumors 

are at risk of developing CNS metastases despite active systemic 

treatment. A better understanding of the underlying mechanisms is 

required in order to develop potential preventive strategies.  
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• In Geparquinto (Fig. 1a), patients with primary HER2-positive breast 

cancer (n=615) received either lapatinib or trastuzumab, patients with 

HER2 negative breast cancer (n=1925) received an anthracycline 

and taxane-containing regimen and 956 patients received 

bevacizumab and those not responding after four cycles of 

anthracyclines (n=395) received paclitaxel (n=198) or paclitaxel and 

everolimus (n=197). 

• In Geparsixto (Fig 1 b), patients with HER2-positive tumors (n=273) 

received trastuzumab and lapatinib and patients with triple-negative 

tumors (n=315) received bevacizumab in addition to chemotherapy. 

• We analyzed clinical factors associated with the occurrence of CNS 

metastases as first site of metastatic relapse after neoadjuvant 

treatment in both trials. 

• A total of 3160 patients treated in Geparquinto and Geparsixto trials 

were available for the analysis (Table 1). 2572 of the patients were 

treated within the Geparquinto, 588 within the Geparsixto trial. 73% 

(n=2306) of the patients had a cT1 tumor stage before the 

neoadjuvant chemotherapy. 51% (n= 1581) had node-negative and 

49% (n=1533) node-positive (cN1-3) initial breast cancer. Concerning 

the tumor subtype, 32% of patients (n= 1008) had triple-negative 

tumors, 30% (n=954) luminal A, 12% (n=381) luminal B, and 26% 

(n=809) HER2-positive tumors. pCR after neoadjuvant treatment 

could be observed in 23% (n= 738) of patients.  

• Time (in months, from randomization in the study) to the occurrence 

of CNS metastases as first site of relapse was analyzed according to 

the competing risk model of Fine, Gray (1999); other distant 

metastases, contralateral breast cancer, secondary malignancies 

occurred as first site of relapse or death before any event were 

considered competing events; multivariate analysis was also 

adjusted for study. 

Figure 2. Cumulative incidence of metastases 

Figure 3: Factors associated with the occurrence of central nervous system 

metastases as first site of metastatic relapse (multivariate analysis) 

Figure 1. Study design of the trials Geparquinto and Geparsixto 

a) Geparquinto 

Table 1. Patients`characteristics 

Parameter CNS metastases as 

first site of distant 

relapse, N=108 

Non-CNS metastases 

as first site of distant 

relapse, N=411 

Patients without 

distant relapse, 

N=2642 

Overall, N=3160 

Age, median (years) 48.5 48.0 49.0 48.0 

cT (n, %) 

- cT1-2 

- cT3 

- cT4a-c 

- cT4d 

missing 

  

61 (57.0) 259 (63.2) 1986 (75.5) 2306 (73.3) 

15 (14.0) 77 (18.8) 366 (13.9) 458 (14.5) 

5 (4.7) 26 ( 6.3) 118 ( 4.5) 149 ( 4.7) 

26 (24.3) 48 (11.7) 161 ( 6.1) 235 ( 7.5) 

1 1 10 12 

cN (n, %) 

- cN0 

- cN1 

- cN2 

- cN3 

- missing 

  

28 (26.2) 159 (39.5) 1394 (53.5) 1581 (50.8) 

68 (63.6) 209 (51.9) 1100 (42.2) 1377 (44.2) 

9 ( 8.4) 23 ( 5.7) 90 ( 3.5) 122 ( 3.9) 

2 ( 1.9) 12 ( 3.0) 20 ( 0.8) 34 ( 1.1) 

1 8 37 46 

Breast cancer subtype   

- Luminal A (grade 1-2) 11 (10.2) 107 (26.2) 836 (31.7) 954 (30.3) 

- Luminal B (grade 3) 7 ( 6.5) 61 (14.9) 313 (11.9) 381 (12.1) 

- HER2+ 34 (31.5) 76 (18.6) 699 (265 809 (25.7) 

- TNBC 56 (51.9) 165 (40.3) 787 (29.9) 1008 (32.0) 

- missing 0 2 6 8 

Ki67-Index (n, %) 

   20% 

 >20% 

 missing 

  

10 (18.5) 58 (28.9) 438 (33.0) 506 (32.0) 

44 (81.5) 143 (71.1) 888 (67.0) 1075 (68.0) 

54 210 1315 1579 

Grading (n, %) 

- G1 

- G2 

- G3 

- missing 

  

0 ( 0.0) 10 ( 2.4) 88 ( 3.3) 98 ( 3.1) 

41 (38.0) 186 (45.5) 1305 (49.6) 1532 (48.7) 

67 (62.0) 213 (52.1) 1236 (47.0) 1516 (48.2) 

0 2 12 14 

pCR    

- no 

- yes 

91 (85.0) 370 (91.4) 1915 (73.6) 2376 (76.3) 

16 (15.0  ) 35 ( 8.6) 688 (26.4) 738 (23.7) 

b) Geparsixto 
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