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Brain-derived neurotrophic factor (BDNF) deficits seem to

influence Alzheimer's disease (AD) pathology and low circulating

BDNF may promote cognitive deterioration, but the influence of

apathy and APOE4 status on the associations of serum BDNF levels

with cognitive performance in AD patients was not previously

investigated in longitudinal studies

We investigated serum BDNF levels and its associations with

cognition in two sets of mild to moderate AD patients. First, we

evaluated baseline BDNF serum levels and cognitive performance in

AD patients (n=252) as a function of the presence of apathy and of

the APOE4 status. Then, we assessed the influence of apathy and

APOE4 status on the associations of cognitive performance with

baseline BDNF and changes in BDNF levels induced by Cerebrolysin

(n=52), donepezil (n=52) and a combination of both treatments (n=54)

in AD patients enrolled in a randomized, double-blind trial. BDNF

levels were measured in serum samples obtained at baseline, at

week-16 (end of active Cerebrolysin treatment) and at week-28

(endpoint) by using specific ELISA kits

MATERIALS AND METHODS

CONCLUSION

Our results suggest the influence of Apathy

and APOE4 on BDNF metabolism, are in

support of a preventive role for BDNF in

delaying cognitive decline, and point to the

involvement of BDNF in the cognitive effects

of Cerebrolysin but not of donepezil, at least

in AD cases with APOE4.
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RESULTS

Baseline BDNF serum levels and cognitive performance were

reduced in AD patients with apathy and in female ApoE4 carriers as

compared with patients without apathy and female ApoE4 non-

carriers, respectively (Tables 1-2; Figures 1-2). The negative impact of

apathy on cognitive performance was particularly evident in patients

with moderate to moderately severe AD (Figure 2); while that of

ApoE4 was restricted to MMSE (table 2).

Cerebrolysin and donepezil induced a synergistic increase on serum

BDNF levels in AD patients (table 3; Figure 3). Drug-induced BDNF

increases were greater in patients with apathy/depression and APOE4

than in the rest of AD patients at both week-16 (4.7 vs 0.8 ng/ml;

p<0.05) and week-28 (4.8 vs 0.7 ng/ml; p<0.05), irrespectively of the

therapy group. In the subgroup of APOE4 patients, baseline BDNF

levels correlated negatively with scores of ADAScog+ change from

baseline to week-16 and to week-28; and these correlations were

significant for patients receiving Cerebrolysin (Figure 4), but not for

those on donepezil. In APOE4 patients treated with Cerebrolysin,

enhanced BDNF levels at week-16 were associated to greater

cognitive improvements at the same time point, and predicted a better

cognitive performance at endpoint too (Figure 5).

BACKGROUND

Apathy was associated with significant reductions in serum BDNF (p<0.05) and ADAS-cog+ (p<0.01) in AD

ApoE4 was associated with significant reductions in serum BDNF (p<0.01) and MMSE (p<0.001) in AD women

Apathy was associated with significant reductions in serum BDNF (p<0.05) and ADAS-cog+ (p<0.01) in AD

*p<0.05 vs Donepezil; #p<0.05 vs Cerebrolysin

Independent effects of Apathy (p<0.01) and ApoE4 (p<0.05) on BDNF in AD

Better cognitive performance in patients without apathy (p<0.05 vs apathy)

BDNF was associated to Cerebrolysin-induced cognitive improvement in ApoE4 cases

BDNF Post-Cerebrolysin predicted cognitive improvement at endpoint in ApoE4 cases
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