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Alzheimer’s disease (AD) is 
biologically determined by 

findings in the core 
biomarkers of AD 

neuropathologic change 
(ADNPC): low amyloid-beta 

42 (Aβ-42) and elevated 
total-Tau (t-Tau) and 

phosphorylated-tau (p-Tau) 
proteins. 

Hippocampal volume (HV) 
and atrophy are helpful AD 

hallmarks for disease 
progression. 

To evaluate the diagnostic and 
prognostic value of biomarkers in 
cerebrospinal fluid and magnetic 

resonance imaging for mild 
cognitive impairment (MCI), 
Alzheimer's disease (AD) and 

Parkinson's disease (PD) in 
Panamanian older adults (≥ 65 
years of age). Here we report a 

description of the overall 
correlation between CSF and MRI 

findings.

Associations of Cerebrospinal Fluid 

Biomarkers with Hippocampal Volume in a

Hispanic Cohort
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Our study found significant correlations 

between Aβ42 CSF biomarkers and 

hippocampal volumes, suggesting that 

brain atrophy may reflect the cumulative 

effect of protein alterations, subsequently 

impairing cognition and functional 

independence.

Descriptive 
Prospective Study ≥65 
Panamanian Older Adults 

Hippocampal volumes 
were obtained using the 

volBrain automated image 
analysis platform (HIPS 
pipeline). Correlations 
were evaluated using 
Spearman correlation 

analysis.

Total

(n=86)

NCI

(n=6)

MCI

(n=28)

AD

(n=39)

PD

(n=6)

Others 

(n=7)

Age/Years 73.5 ± 5.7 70.6 ± 3.5 70.2 ± 5.5 75.4 ± 5.4 74.8 ± 6.8 73.6 ± 5.8 
Sex, 

female, 

n(%)

47 (54.7%) 4 (66.7%) 19 (%) 19 (48.2%) 1 (16.7%) 4 (57.1%)

Education, 

Years
13.2 ± 5.2 12.8 ± 5.4 12.9 ± 5.1 13.9 ± 5.3 12.0 ± 5.4 12.4 ± 5.2

Diabetes, 

n(%)
24 (27.9%) 3 (50.0%) 10 (35.7%) 7 (17.9%) 1 (16.7%) 3 (42.9%)

Hyperten-

sion, n(%)
56 (65.1%) 3 (50.0%) 20 (71.4%) 27 (69.2%) 2 (33.3%) 4 (57.1%)

Cardio-

vascular 

Disease, 

n(%)

19 (22.1%) 2 (33.3%) 6 (21.4%) 8 (20.5%) 2 (33.3%) 1 (14.3%)

Cerebro-

vascular 

Disease, 

n(%)

21 (24.4%) 0 (0%) 9 (32.1%) 10 (25.6%) 0 (0%) 2 (25.8%)

MMSE 23.8 ± 5.1 28.7 ± 1.0 25.9 ± 3.1 21.7 ± 5.4 26.8 ± 4.1 19.9 ± 5.0 

Table 1. Descriptive and clinical characteristics among diagnostic groups

Note: NCI=Non-Cognitively Impaired; MCI=Mild Cognitive Impairment; AD=Alzheimer´s Disease; 
PD=Parkinson's Disease; Others=Vascular Dementia & Unspecified Dementia; MMSE=Mini Mental 
State Examination.

Note: Heatmap showing correlations between CSF biomarker concentrations and volumetric measures of the 
hippocampus. Spearman´s correlation values (r) are displayed, with intensity representing the strength of 
association between specific CSF biomarkers and hippocampal sub-regions (cm3). CSF values were log-
transformed to normalize their distribution A: Whole Hippocampus; B: R. Hippocampus; C: L. Hippocampus; D: AB42; 
E: p-Tau, F: t-Tau. P<.05*, p<.01**, p<.001***.

Note: Plots demonstrate the positive association between Aβ42 and volumes for the whole 
hippocampus, as well as the right and left hemispheres. Solid line represents the linear regression 
fit. Spearman´s correlation coefficient (r)  an p values are displayed for each analysis. Values were 
adjusted for intracranial volume (ICV). CSF values were log-transformed to normalize their 
distribution.

CSF concentrations of Aß42, 
t-Tau, and p-Tau181 were 

quantified by electrochemi-
luminescence immunoassay 

(ECLIA) using the cobas® 
e411 analyzer and Roche 
Diagnostics® reagent kits.

Structural magnetic
resonance imaging on a 

3T scanner using T1-
weighted

MPRAGE, T2 FLAIR, and 
diffusion-weighted 
imaging sequences.

Main Objective

N=86 Participants 
underwent clinical 

interviews, 
neuropsychological 

assessments, and CSF 
collection through lumbar 

puncture.

Figures 2-4. Correlation analysis of CSF Aβ42 and 
hippocampal volumes. 

Fig 1. Correlation heatmap between CSF biomarkers and brain volumes
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