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Introduction: Cognitive testing, including verbal memory, is frequently used as a 
measure at baseline and throughout MCI/Alzheimer's trials. Diabetics are reported to 
have increased incidence of dementia and cognitive impairment 1. The development of 
insulin resistance is a risk factor for developing diabetes 2. For this project, copies of 
APOE4 and Insulin Resistance (HOMA-IR-homeostatic model assessment of insulin 
resistance) as well as the interaction between them were analyzed to observe the 
possible effect on verbal memory scores. 

Methods: From a cohort of 774 patients participating in the ReCODE brain optimization 
protocol (www.apollohealthco.com) , 655 with a known APOE4 status, HOMA-IR, and a 
valid CNS Vital Signs Verbal Memory Score (www.cnsvs.com) were analyzed. The 
average age was 65 years (s.d. 11 years). A HOMA-IR value 1.3 or greater was defined as 
sub-optimal. HOMA-IR is a calculated value [(Fasting Glucose X Fasting Insulin)/405]. 
Optimal fasting glucose is 70-90 whereas optimal fasting insulin is 6 or less. The cut 
point for sub-optimal HOMA-IR was calculated rounding to 1.3.  (Fasting glucose of 90 
multiplied by fasting insulin of 6 all over 405=~1.3.)  CNS Vital Signs is a computerized 
cognitive test where the mean age matched normal standard score is 100 (sd=15).3  The 
CNS Vital Signs Verbal Memory Test presents 15 target words to remember and those 
15 are nested in a field of 15 distractors twice during the battery (immediate and 
delayed recognition verbal memory).   To respond to a recognized word, the subject 
presses the spacebar if they recognize the word.  Descriptive statistics as well as a 
regression model to predict CNS Vital Signs Verbal Memory Score from HOMA-IR values 
and APOE4 copies was performed.  

Results: One-third of the cohort had sub-optimal HOMA-IR at baseline. The mean score in 
subjects with “no copies of APOE4 and optimal HOMA-IR” was 11 points greater than 
subjects with “any copies of APOE4 and sub-optimal HOMA-IR”. When stratified by 
subjects with any copies of APOE4 vs no copies, in both cohorts, the subjects with sub-
optimal HOMA-IR performed worse than subjects with optimal HOMA-IR scores. (See 
Results table) It appears that as HOMA-IR increases, memory scores decrease. There was 
no interaction between APOE4 status and HOMA-IR status. The p-value for the model was 
0.0001 while the p-values for copies of APOE4 and HOMA-IR were 0.0286 and 0.0001
respectively.

Conclusion: Increasing HOMA-IR appears to contribute to lower memory scores 
regardless of APOE4 status. Free insulin is not a routine blood draw so researchers may 
want to consider using the more readily available Hemoglobin A1C as a surrogate. 
Further research and discussion among experts is needed to determine whether study 
subjects in MCI or dementia trials with abnormal HOMA-IR/Hemoglobin A1c labs 
should be screened out or results stratified by HOMA-IR/Hemoglobin A1c status.  

References 
1.  Risk of dementia and cognitive dysfunction in individuals with diabetes or elevated blood glucose. IK Wium-Andersen, J Rungby, M B Jørgensen A 

Sandbæk, M Osler,MK Wium-Andersen Diabetes Care. 2013 Jun; 36(6): 1512–1521. 
2. Identification of Individuals With Insulin Resistance Using Routine Clinical Measurements SE Stern,K Williams,E Ferrannini,RA DeFronzo,C

Bogardus,MP Stern, DIABETES, VOL. 54 FEBRUARY 2005
3.  Reliability and validity of a computerized neurocognitivetest battery, CNS Vital Signs. CT Gualtieri etal Archives of Clinical Neuropsychology 21 (2006) 

623–64.  

Disclosures: The authors report no conflict of interest for this work. 
Mr. Boyd is CEO of CNS Vital Signs
Mr. Okada is CTO of Apollo Health
Mr. Kelly is CEO of Apollo Health
Dr. Goddard  PhD is a faculty member at University of Alaska
Dr. Bredesen MD  is CSO of Apollo Health and a faculty member at UCLA Geffen School of Medicine

ISCTM APRIL 2021 MEETING


