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Abstract

2University of California, Irvine, Irvine, CA,

USA Background: Recent studies in the younger old have identified associations between
3University of California Irvine, Irvine, CA, cognitive performance and markers of inflammation, including interleukin-6 (IL-6) and
USA erythrocyte sedimentation rate (ESR). These associations remain unexplored in the
Correspondence oldest old (age 90+), an age group most vulnerable to dementia. In addition, no studies
Ghasem Farahmand, University of California, have examined if amyloid burden impacts these associations. This study aims to: (1)
Irvine, CA, USA. X L . -
Email: farahmas@hs.uci.edu examine the associations between inflammatory markers (IL-6, ESR) and cognitive

performance in individuals age 90+ and (2) to examine if amyloid burden impacts these
associations.

Method: Participants with at least one plasma measure of inflammation and amyloid
burden measured by positron emission tomography (PET) were selected from The
90+ Study (n = 112 for IL-6, n = 123 for ESR). Cognitive measures included (1)
global cognitive score defined as the average of the standardized scores of Mini-
Mental State Examination (MMSE) and Modified MMSE (3MS), and (2) memory score,
that was the average of the standardized scores of California Verbal Learning Test
(CVLT) and memory items of 3MS. PET amyloid burden was measured by standardized
uptake value ratio (SUVR). We examined the associations between IL-6 and ESR
(independent variables) with cognitive measures (dependent variable) using linear
regression models. Two models were implemented: first, without adjustment and
second, with adjustment for amyloid. Both models were also adjusted for age at blood
draw, sex, and education (college/no college). We additionally adjusted for amyloid
burden and years between blood draw and PET scan in the second model.

Result: Mean age at blood draw was 94.7+2.8 and most participants were female
(63.4%) and white (92.7%) (Table 1). In model 1, for both IL-6 and ESR, higher levels
were significantly associated with lower global cognitive scores (Table 2). Only IL-6 was
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significantly associated with memory score (Table 2). Amyloid adjustment in model 2
had little effect on our results (Table 2).

Conclusion: This study suggests that systemic inflammation could contribute to
cognitive performance in individuals aged 90 and older. Additionally, this influence
may be linked to a process not attributed to amyloid. Further research is warranted

to explore the role of inflammation in non-Alzheimer’s disease dementias.

Table 1: Participant Characteristics

Total number of participants, n (%) 123 (100)
ESR level (mm/hour) mean (SD) 23.5(16.8)
IL-6 level (pg/mL) mean (SD) Q2 (12.0)
Cognition

Cognitively normal n (%) 66 (53.7)
Cognitively impaired, not dementia n (%) 48 (39)
Dementia n (%) 9(7.3)
Years between blood draw and PET scan mean (SD) 24(1.9)
Age at collection, years mean (SD) 94.7 (2.8)
Female n (%) 78 (63.4)
Education

College education or more, n (%) 66 (53.7)
Race/Ethnicity

Asian, n (%) 6(4.9)
Black, n (%) 0(0)
White, n (%) 114 (92.7)
Latinx, n (%) 3(24)

IL-6 is elevated when > 6 pg/mL and ESR is elevated when >20 mm/hour in men and >30 mm/hour in women.

Table 2: Associations between IL-6 and ESR with global cognitive score and memory score
Global cognitive score Memory score

Not adjusting for amyloid Adjusting for amyloid Not adjusting for amyloid Adjusting for amyloid

Estt. SE tvalue pvalue Est. SE  tvalue pvalue | Est. SE tvalue pvalue Est SE tvalue p value

IL-6 -045 .007  -6.10 <001 -.045 .007 -6.0 <001 | -024 .009 -2.73 .01 -023 .009 -2.63 01 =
sfeskook LY T3 *

ESR -016 .005 -3.16 002 -017 .005 -3.26 .002 |-.005 .005 -.99 39 -007 .005 -1.34 0.18
sk F*%

Est.=estimates, SE=standard error, *** p<.001, ** p<.01. n=112 for IL-6 and n=123 for ESR.
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