
LC Measures
❖ Structural LC integrity (via 3T MRI) was quantified as the ratio of signal intensity within the LC 

relative to the pontine tegmentum.
❖ Bilateral contrast ratios were calculated for the rostral, middle, and caudal LC regions.

❖ Functional LC integrity was measured via salivary α-amylase (SAA) and pupillary dilation 
during the digit span task. 
❖ SAA was quantified as the average SAA levels collected prior to any neuropsychological or 

imaging tasks.
❖ Pupillary dilation was recorded during each trial of the digit span task. For the purposes of 

this study, maximum dilation on digit span six (moderate/near capacity load) was used.
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❖ The locus coeruleus (LC), the primary source of norepinephrine in the brain, is salient to 
regulating cognitive processes (e.g., memory, attention, executive functions).

❖ In Alzheimer’s Disease (AD), the LC is increasingly recognized as an early site of  

accumulation, from which tau () may propagate to associated higher cortical regions.1

❖ The loss of structural integrity within the LC is associated with increased subjective 
cognitive complaints (Subj-CC) of everyday cognitive functioning.2

❖ Dysregulation of norepinephrine systems resulting from compromise to the LC may also be 
indicative of impending cognitive decline, particularly in the prodrome of AD.3, 4

❖ The present study explores the role of functional LC measures (salivary α-amylase, pupillary 
dilation) and structural LC measures (LC contrast ratios) in subjective reports of everyday 
functioning in cognitively normal (CN), objective subtle cognitive decline (Obj-SCD), and 
mild cognitive impairment (MCI).

❖ The Everyday Cognition Scales (Ecog) were used to calculate self- and informant-ratings of 
everyday functioning abilities across six sub-domains as well as a total score: 

❖ Overall discrepancy scores, or the difference between self- and informant-ratings, were also 
calculated.

Subjective Experiences

Memory Language Visual-Spatial

Executive Functioning: 
Organization

Executive Functioning: 
Divided Attention

Executive Functioning: 
Planning

CN (n = 50) Obj-SCD (n = 13) MCI (n = 21)

M SD M SD M SD

Age 74.60 6.03 73.71 4.01 74.56 6.24

Education 16.61 2.22 16.94 2.36 16.29 2.79

Participants

❖ In Obj-SCD, greater pupil dilation was 
associated with more difficulties in self-
rated executive functioning: planning (β = 
.78, p = .017).

❖ In MCI, the middle contrast ratio was 
associated with more Sub-CC in 
informant-rated total everyday 
functioning (β = .21, p = .021).

❖ In MCI, the middle contrast ratio was 
associated with increased Sub-CC in 
informant-rated executive functioning: 
organization (β = .88, p = .021).

❖ In MCI, the middle contrast ratio was 
associated with an overestimation of 
abilities via negative discrepancy scores, 
r(6) = -0.84, p = 0.01.

CONCLUSIONS

❖ In prodromal AD, LC dysfunction was associated with Sub-CC in cognitive and functional 
abilities. 
❖Specifically, executive functioning was associated with diminished LC integrity.

❖The accumulation of neuropathology in the brain stem and subcortical regions may underlie 
early, subtle cognitive declines in the AD prodrome.
❖ accumulation, and subsequent neuronal loss, within the LC may further contribute to 

reduced awareness of functional deficits in MCI.

❖LC-derived metrics might serve as novel biomarkers for the early detection of AD-related 
cognitive impairment.
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