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Breast cancer (BC) is the fi rst primary tumor responsible for the development of 
brain metastases (BM) among women. BM are predictive of high mortality and a 
growing incidence of BM has been suggested in the literature [1].

However data on the frequency of breast cancer with secondary brain metastases 
(BCBM) and its economic burden are scarce especially among patients who over-
express the HER2 oncoprotein (HER2+). 

Except surgery and radiotherapy which are the gold standards for the treatment of 
BM, patients with BMBC are dealing with an unmeet medical need.

To estimate the prevalence and incidence of patients suffering from BCBM and the 
hospital costs related to their management. 

During the 4-year look back period (2006-2009), the prevalence and the incidence of 
women with BCBM rose from 3,273 to 3,815 (+16%) and from 2,630 to 2,771 (+5%) 
respectively. In 2008, HER2+ patients accounted for 14% of patients with BCBM 
managed in public hospitals. HER2+ patients had an average annual inpatient stays 
of 10.7 (SD : 8.3) vs. 3.9 (SD : 5.5) for HER2-patients. 

This study confi rms the increasing incidence of BMBC and emphases the substantial 
costs for the management of BCBM especially among HER2+ patients [2]. 

These results emphasized the growing importance of chemotherapy for the systemic 
treatment of cancer and ask about the role and the place of targeted therapy to 
develop a preventive approach to manage BCBM. 

This study also demonstrates the utility of using hospital database as a source 
of epidemiological data as well as economic data. Improving the chaining system 
between hospital and ambulatory databases is necessary. This approach should 
help further analyzes on burden of illness to achieve an exhaustive estimation of 
health care costs through databases analyses.

In 2008, average costs of management for HER2- and HER2+ patients was 8,049 € 
[95% IC 7,778 – 8,320] and 19,412 € [95% IC 18,197-20,628] for a HER2- patient 
and HER2+ patient respectively. Regression models including clinical variables 
such as metastatic localizations (p<0.0001), hospital settings for the HER2- group 
(p=0.0009), new diagnostic of BCBM contributed to explain 4-5% of the variability 
of the log-COSTS. Components of the costs explained 37-47% of the variability 
especially chemotherapy, surgery, palliative care and expensive drugs (p<0.0001). 
Costs dedicated to expensive drugs represented 11% and 59% of the cost of 
management of HER2- and HER2+ patient respectively.

References : 1. Leyland-Jones B, Human Epidermal Growth Factor Receptor 
2–Positive Breast Cancer and Central Nervous System Metastases, J Clin Oncol, 
2009, 27 : 5278-5286. 2. Pelletier EM, Epidemiology and economic burden of brain 
metastases among patients with primary breast cancer : results from a US claims 
data analysis, Breast Can Res Treat., 2008, 108 : 297-305.

Data collection

A retrospective analysis of the French hospital database (PMSI†) from 2006-2009 
was conducted to estimate the number of public and private stays related to the 
diagnosis of BCBM using the ICD-10 codes. Each inpatient stays related to a main or 
secondary diagnosis of BCBM was chained to the appropriate patients’ identifi cation 
number to estimate the frequency of patients with BCBM. 

The administration of trastuzumab, a targeted therapy for the treatment of HER2+ 
patients, was used as a surrogate marker to identify the HER2 status in the PMSI 
database. 

Direct medical costs were estimated from the health insurance perspective. 
Components of the costs were diagnostic related groups (DRG) tariffs, supplements 
for intensive care, length of inpatient stays and costs of expensive-drugs. 

Statistical analysis

Multiple linear regression models were performed to identify the predictors of the cost 
of illness. Multivariate analyses included clinical variables (i.e age, type of metastases, 
hospital setting) and economic variables (i.e type of management, administration of 
expensive drugs). All statistical analyses were performed using SAS® software 9.2. 

† Programme de Médicalisation des Systèmes d’Information.
‡ Listing of prescriptions expensive drugs. Available only for public hospitals.

Table 1. Characteristics of newly diagnosed primary breast cancer with 
secondary brain metastases managed in public hospitals during 2008-2009 

Epidemiology HER2- HER2+

Incidence 1,840 261

Prevalence 594 213

Frequency 2,434 474

Characteristics of newly 
diagnosis

HER2- 
(N=1,840)

HER2+ 
(N=261)

p-value 
Total1 

(N=2,101)

Mean age 
58.5 Std 

13.6
52.7 Std 

12.3 p=<0.001

57.8 Std 
13.6

95% CI 
[57.9-59.1]

95% CI 
[51.2-54.2]

95% CI 
[57.2-58.4]

Type of secondary 
metastases 

p=<0.001

BCBM only 406 (22%) 28 (11%) 434 (21%)
BCBM + other metastatic 
localisation

640 (35%) 93 (36%) 733 (35%)

BCBM + multiple 
metastases 

794 (43%) 140 (53%) 934 (44%)

Type of treatment 

Chemotherapy 450 (25%) 203 (78%) p=<0.001 653 (31%)

Surgery 125 (7%) 22 (8%) p=0.363 147 (7%)

Radiotherapy 363 (20%) 69 (26%) p=0.014 432 (21%)

Medical care 732 (40%) 81 (31%) p=0.007 813 (39%)

Palliative care 791 (43%) 45 (17%) p=<0.001 836 (40%)

Administration of expensive drugs 

Trastuzumab -  261 (100%) 261 (12%)

Other 418 (23%) 142 (55%) p=<0.001 560 (27%)

Setting of the management p=0.901

Public hospital 1,697 (92%) 242 (93%) 1,939 (92%)

Public + private hospital 143 (8%) 19 (7%) 162 (8%)

Average annual inpatient 
stays per patient

10.7 StD 8,3 10.7 StD 8,3

1Data focuses on women managed in public hospitals in 2008-2009.
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Figure 1. Distribution of the average annual cost of management per patient
(Public Hospital, 2008) 

Other expensive drugs
Trastuzumab (Herceptin)
Inpatient stays

HER2- HER2+

All inpatient stays with ICD-10 code of secondary brain metastases (C 79.3)

All inpatient stays were chained to the corresponding patient 
identifi cation number

Prescription drugs were identifi ed (Fichcomp‡) and were chained to 
the corresponding inpatient stay. 

Result : Estimation of patients with BCBM from 2006-2009

All inpatient stays with ICD-10 code 
of breast cancer (C50)
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