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Every year, approximately 75.000 cancer patients in the Netherlands develop brain 
metastases (BM).[1] Treatment for BM may have considerable impact on the national 
health care budget because of the number of patients affected. Traditionally, whole 
brain radiotherapy (WBRT) was the cornerstone of the treatment. Stereotactic radio-
surgery (SRS) became available as an alternative for WBRT for patients with a limited 
number of brain metastases.[2] With SRS, several side effects of WBRT may be avoided, 
such as hair loss, fatigue, and neurocognitive damage.[3] In the Netherlands, the costs 
of WBRT are depend on contracts between the treating hospital and the insurance 
company and may differ per center. The content of these contracts is confidential. A 
crude estimation is that the costs of WBRT are around 4000 to 6000 euros and for SRS 
treatment around 6000 to 8000 euros. For patients with BM, SRS is more cost-effective 
than WBRT for patients with a limited life expectancy by the avoidance of costs related 
to neurocognitive side effects despite initial higher treatment costs as was published in 
American studies.[4,5] The exact cost-effectivity of SRS compared to WBRT or WBRT 
combined with SRS should also be studied specifically for the situation in the Nether-
lands.  

The development of accurate prognostic models and shared decision tools allows indi-
vidualized patient information per treatment modality. This may diminish the problem 
of over-treatment and intensive follow-up schemes for poor prognosis patients with 
BM. If patients are informed that there is a significant risk of dying within 3 months 
after treatment despite SRS, they may instead choose best supportive care.[6] Patients 
who have a low probability of long-term survival may choose not to undergo aggressive 
extracranial treatments, such as a 5 week treatment of chemotherapy and radiotherapy 
on the primary extracranial tumor with its morbidity and mortality. Patients who have 
only a low risk of developing distant brain recurrences (DBR) may choose not to under-
go follow-up MRIs. All these choices may result in less treatment and imaging during 
follow-up of patients with BM and a reduction in the costs of their treatment. 

Another opportunity to optimize cost-effectiveness is the potential avoidance of sys-
temic therapies for patients with BM. For example, in a large trial in patients with a 
maximum of 3 BM of non-small cell lung cancer, RT only (WBRT + SRS) resulted in im-
proved survival compared to combining RT with erlotinib or combining RT with te-
mozolomide.[7] This can be explained by additional side effects caused by combining RT 
with relatively ineffective systemic agents, which may result in decreased general health 
condition and thereby survival. Because the RT-only arm resulted in the best survival, it 
is obvious that both trial arms with the combination treatments (RT + erlotinib or RT + 
temozolomide) are less cost-effective by additional costs of the systemic agents with 
even a detrimental effect on survival compared to RT only. One year of treatment with 
a daily dose of 150 mg erlotinib costs 28.568 Euros in the Netherlands. One year of 
treatment with a daily dose of 100 mg temozolomide costs 6732 Euros in the Nether-
lands (www.medicijnkosten.nl). Thus, combining systemic agents with RT will only be 
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cost-effective if survival is actually improved over RT only and additional side effects of 
combining treatments are absent.  

Another opportunity to optimize cost-effectiveness is the application of isotoxic dose 
prescription (IDP). With IDP, the risk of radionecrosis (RN) is low because the SRS dose is 
prescribed based on normal tissue tolerance levels. With standard risk-adapted SRS 
dose prescription in large BM, there is a relatively low risk of local control and a relative-
ly high risk of RN.[8] Application of IDP in large inoperable BM (for example, PTV > 10 
cm3) is expected to result in a lowering of the incidence of RN compared to the current 
daily clinical practice. Patients suffering from RN become often dependent on steroids. 
Steroids have significant side effects such as a risk of diabetes mellitus with a need for 
medication, myopathy with a need for adaptations at home in daily care, and sleepiness 
with a need for medications. Symptoms resulting from RN and side effects resulting 
from steroids may also increase health care costs. It is to be expected that the applica-
tion of IDP in daily clinical practice with SRS for BM will result in a reduction in costs due 
to a lower incidence of RN and simultaneously an increase in cost-effectivity by higher 
local control probability in large BM. 
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