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Purpose/Objective(s): Radiation therapy (RT) is an effective therapy for patients with brain tumors. 

However there are concerns regarding cognitive deterioration after RT. Memantine, an N-Methyl-D-

aspartate receptor antagonist, has been shown to be beneﬁcial for vascular and Alzheimer’s

dementias. Therefore, we conducted a phase III trial to evaluate the potential protective cognitive 

effects of memantine in patients receiving WBRT.

Materials/Methods: Eligible adult patients with brain metastases were stratiﬁed by recursive 

partioning analysis (RPA) class (1 or 2) and prior radiosurgery or surgical resection. Patients received 

WBRT (37.5 Gy in 15 fractions) and were randomized to receive placebo or memantine, 20 mg

per day, within 3 days of initiating radiation therapy, for 24 weeks. Standardized tests of cognitive 

function were performed at baseline, 8, 16, 24, and 52 weeks. The primary endpoint, memory 

decline at 24 weeks deﬁned as the Hopkins Verbal Learning Test-Revised Delayed Recall (HVLT-R

DR), required 442 patients to detect a difference between the treatment arms with 80% power and 

an alpha of 0.025. Secondary objectives included time to cognitive decline, overall survival (OS), and 

progressionfree survival (PFS).

Results: Five hundred ﬁfty-four patients were accrued between March 2008 and July 2010, of whom 

508 were eligible. Patient and treatment characteristics were well balanced between arms. Grade 3 

or 4 toxicities and study compliance were similar between arms with only 32% of patients completing 

drug therapy per protocol mainly due to death, progressive disease, or noncompliance. Median 

follow-up for censored patients was 12.4 months. No differences in OS or PFS were seen between

the arms. The memantine arm had signiﬁcantly longer time to cognitive decline (p Z 0.02). There was 

less decline on the HVLT-R DR in the memantine arm (median decline of 0) compared to the placebo 

arm (median decline of -2) at 24 weeks (p = 0.059) that was not statistically signiﬁcant as 148 

analyzable patients at 24 weeks resulted in only 35% statistical power. There was less decline on the 

HVLT-R Delayed Recognition in the memantine arm at 24 weeks (p = 0.015). Fewer patiens

receiving memantine experienced decline on the Controlled Oral Word Association Test at 8 (p =

 0.008) and 16 weeks (p = 0.004) or the Trail Making Test Part A at 24 weeks (p = 0.014).

Conclusions: Even though no statistically signiﬁcant difference was seen in delayed recall, patients 

treated with memantine had better cognitive function over time; speciﬁcally memantine delays time 

to cognitive dechne and reduces the rate of decline in recognition memory, executive function

and processing speed in patients receiving WBRT.
