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Association of Plasma Creatine With Inflammation and Cognitive Function
in Persons With and Without Alzheimer’s Disease
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Objective. Creatine, energy buffer in high energy demanding systems including muscle and brain, may play a beneficial role
against neuroinflammation in Alzheimer’s disease (AD), and thus be a potential biomarker. This study aimed to compare the levels
of plasma creatine between persons with and without AD and investigate associations of plasma creatine levels with cognitive
function and blood-based inflammatory markers.

Methods: We classified elderly participants by cognitive statuses: normal cognition (NC, n=17), mild cognitive impairment (MCI,
n=21), and AD (n=21). To assess cognitive function and inflammatory condition, we performed neuropsychological tests and mea-
sured plasma C-reactive protein (CRP) levels, respectively.

Results: Plasma creatine levels were comparable among participants with AD, MCI, and NC. In overall participants, plasma cre-
atine levels were not associated with neuropsychological test scores, but negatively associated with plasma CRP levels. In AD group,
plasma creatine levels were negatively associated with neuropsychological test scores and, although not significant, CRP levels
(p=0.086). In participants without AD (NC plus MCI), these associations disappeared.

Conclusion: Plasma creatine levels may not be useful as a biomarker indicating cognitive statuses. However, our results suggest
that, in AD, plasma levels of creatine might reflect the extent of neuroinflammation as well as cognitive deterioration.

Keywords: Creatine; Alzheimer’s disease; Dementia; Cognition; Inflammation; C-reactive protein.
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Table 1. Demographic and clinical characteristics of the participants

Variable NC (n=17) MCI (n=21) AD (n=21) o) Post hoc analysis

Age (year) 71.2+0.9 71.9+0.9 73.4+1.1 0.278

Female 13(76.5) 15(71.4) 14 (66.7) 0.802

Education (year) 11.8+0.9 8.3+1.1 67+1.0 0.004 NC>AD
MMSE 27.7+0.5 24.0+0.7 17.6+1.0 <0.001 NC>MCI>AD
CDR-SB 0.2+0.1 2.0+0.2 5.0+0.5 <0.001 NC<MCI<AD
CDR global 0.1£0.1 0.5+0.0 0.9+0.1 <0.001 NC<MCI<AD
CERAD-K 71.1+2.1 56.2+2.5 38.1+2.6 <0.001 NC>MCI >AD
Hypertension 8 (47.1) 9 (42.9) 10 (47.6) 0.945

Diabetes 4(23.5) 7 (33.3) 4(19.0) 0.556

Dyslipidemia 6 (35.3) 6 (28.6) 1(4.8) 0.041

Cardiovascular disease 1(5.9) 3(14.3) 2(9.5) 0.867

BMI (kg/m?) 23.7+0.6 24.1+0.5 23.7+0.8 0.895

APOE &4 carrier 3(17.6) 4(19.0) 10 (47.6) 0.037

Glucose (mg/dL) 114.5+8.2 100.9+4.0 116.0+10.7 0.339

HbAlc (%) 6.1+0.3 5.9+0.1 6.3+0.3 0.373

HOMA-IR 2.0+0.3 2.3+0.4 2.9+0.5 0.249

Total cholesterol (mg/dL) 181.5£9.1 184.7+9.3 187.7+8.5 0.892

Triglyceride (mg/dL) 105.1+10.6 116.3+16.4 131.4+18.6 0.528

HDL-cholesterol (mg/dL) 52.8+2.7 50.6+£4.5 52.7+£28 0.888

LDL-cholesterol (mg/dL) 110.7+8.9 1152+7.4 118.8+6.5 0.758

CRP (mg/dL)* 0.1+£0.0 0.2+0.1 0.2+0.1 0.573

Data are presented as mean+SE or n (%). *Data not available for all participants (n=58). AD, Alzheimer’s disease; APOE &4, apoli-
poprotein E €4; BMI, body mass index; CDR-SB, Clinical Dementia Rating Sum of boxes; CERAD-K, Korean version of the Consor-
tium to Establish a Registry for Alzheimer's Disease; CRP, C-reactive protein; HbAlc, glycosylated hemoglobin; HDL-cholesterol,
high density lipoprotein-cholesterol; HOMA-IR, Homeostatic Model Assessment for Insulin Resistance; LDL-cholesterol, low density
lipoprotein-cholesterol; MCI, mild cognitive impairment; MMSE, Mini-Mental State Examination; NC, normal cognition
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Figure 1. Plasma creatine levels according to cognitive states and sex. A: Plasma creatine levels across cognitive states. B: Plasma
creatine levels across sex and cognitive states. Values are expressed as mean=SEM. *p <0.01. Two-way ANOVAs are followed by
Bonferroni post-hoc test. AD, Alzheimer's disease; MCI, mild cognitive impairment; NC, normal cognition.

Table 2. Relationship between plasma creatine levels and cog-
nitive function

Table 3. Relationship between plasma levels of creatine and
other metabolites

Cognitive function r p Metabolites r p
MMSE -0.196 0.147 CRP -0.339 0.011
CDR global 0.127 0.353 Glucose -0.126 0.355
CDR-SB 0.153 0.260 HbAlc -0.094 0.490
CERAD-K -0.160 0.240 HOMA-IR -0.070 0.611
Attention 0.008 0.954 Total cholesterol 0.026 0.847
Language -0.069 0.611 HDL-cholesterol 0.066 0.629
Verbal memory -0.208 0.124 LDL-cholesterol 0.088 0.519
Nonverbal memory -0.167 0.218 Triglyceride -0.359 0.007
Visuospatial function 0.094 0.490 Partial correlation analysis adjusted for age, sex, and years of
Executive function 0115 0.399 education were conducted. CRP, C-reactive protein; HbAlc,

Partial correlation analysis adjusted for age, sex, and years of
education were conducted. CDR-SB, Clinical Dementia Rating
Sum of boxes; CERAD-K, Korean version of the Consortium to
Establish a Registry for Alzheimer’s Disease; MMSE, Mini-Mentall
State Examination
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Figure 2. Relationships of plasma creatine levels with MMSE and plasma CRP levels in participants without AD (NC plus MCI) and
with AD. Partial correlation analyses stratified by cognitive states (non-AD vs. AD) were performed with adjustment for age, sex, and
years of education. A: Correlation between plasma creatine levels and MMSE score. B: Correlation between plasma creatine and
CRP levels. AD, Alzheimer's disease; CRP, C-reactive protein; MCI, mild cognitive impairment; MMSE, Mini-Mental State Examination;

NC, normal cognition.
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