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Target audience:  This work benefits neurologists and imaging scientists interested in validation of novel techniques for characterizing 
neurodegenerative disorders that impair cerebrovascular reactivity. 

Purpose:  Cerebral amyloid angiopathy (CAA) is characterized by deposition of amyloid in the walls of leptomeningial and 
cerebrocortical vessels.1 Probable CAA is diagnosed clinically in patients over age 55 by the presence of multiple otherwise 
unexplained lobar, cortical, or corticosubcortical microhemorrhages in MRI or CT scans.2 Subjects with probable CAA have recently 
been shown to exhibit an fMRI-BOLD response to visual stimulus that has reduced amplitude and increased time-to-peak response 
compared to age-matched healthy controls.3  This observation of an impaired hemodynamic response to physiological challenge is 
interpreted as reduced cerebrovascular reactivity due to the deposition of vascular amyloid, an observation previously made directly in 
transgenic mouse models.4 In a separate study performed at 3 T by Peca et al.,5 a similar observation was made with respect to 
reduced amplitude of the hemodynamic response in CAA subjects.  The purpose of this work is to extend the analysis of the data 
reported in Peca et al.5 to include assessment of the temporal and amplitude characteristics of the hemodynamic response, as 
estimated by modeling the ascending slope, to determine whether or not the initial observation of Dumas et al.3 can be replicated in an 
independent cohort. 

Methods:  Research was conducted on images acquired from a 3rd party that has been verified as compliant with Pfizer policies, 
including Research Ethics Board approval. The images had been acquired previously, as described in Peca, et al.5 Briefly, BOLD fMRI 
(TR/TE = 2000/30 ms, 3.75 mm2 in-plane resolution, 4 mm thick) was performed on CAA (n=18) and age-matched healthy controls 
(n=18) at 3T.  Subjects were shown an 8-Hz flashing checkerboard that was on for 40 s, off for 40 s, and was repeated over 4 blocks.    
Activation masks (p < 0.02) were generated for each subject and were used to define an ROI in which at least 50% of the CAA subjects 
activate.  The mean signal timecourse from within this ROI was then generated for each subject using the FLOBS tool within FSL. This 
timecouse was then fit to a trapezoid in order to characterize the ascending slope of the hemodynamic response.  This fit was 
motivated by the work of Dumas et al.3, which applied a trapezoid fit to the raw data in order to infer vasoreactivity from the amplitude 
and the time-to-peak response. 

Results:  Of the 36 original fMRI data sets, 14 healthy control and 13 CAA data sets passed all pre-established quality control criteria, 
and only these data sets were analyzed.  CAA subjects and healthy controls had an ascending slope of the hemodynamic response of 
0.17 +/- 0.02 and 0.29 +/- 0.02 %BOLD/second (mean +/- standard error of the mean, p < 0.001), respectively.  Mean hemodynamic 
response curves are shown in figure 1. 

Discussion:  The Dumas et al.3 values, which were acquired at 1.5T, cannot be directly compared to the those reported here because 
of the differences in the amplitude of the BOLD response at 1.5T and 3T.  However, the significantly reduced hemodynamic response, 
reported therein of the group differences in both amplitude and time-to-peak (p < 0.05 and p < 0.001, respectively) between CAA and 
healthy subjects, is consistent with what has been observed in the reanalysis of the Peca et al.5 data reported here.  

Conclusion:  These results confirm previously-reported differences in the temporal characteristics of the occipital hemodynamic 
response in subjects with CAA compared to age-matched healthy control subjects.  As the data were acquired in an independent cohort 
at a different field strength with different acquisition parameters, and analyzed with a different pipeline than the initial report of Dumas et 
al.,3 this technique is robust in its sensitivity to the biological determinants of the physiological response to stimulus that are particular to 
CAA versus control subjects.   
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Figure 1. Shown above are mean hemodynamic responses 
from CAA and control subjects.  The ascending slope of the 
hemodynamic response differed significantly between the two 
groups (p < 0.001). 
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