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Hyperglycemia

Neurotransmitter Dysfunction

Increased lipolysis and 
reduced glucose uptake

Increased Glucose
Reabsorbition

Decreased glucose uptake

Decreased incretin effect

Increased hepatic
glucose production

Increased glucagon
secretion

Impaired insulin secretion

DeFronzo RA 2009
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240 Pazienti 
MCI o AD

119
Placebo

107 Completed

121
Intranasal

Insulin

108 Completed

12 Mesi

JAMA Neurology 2020



Alzheimer Disease Assessment Scale – Cognitive Subscale
Score Range

Memory and new learning 0-35

Word Recall 0-10

Orientation 0-8

Word recognition 0-12

Remembering test instructions 0-5

Language 0-25

Commands 0-5

Spoken language ability 0-5

Naming objects/fingers 0-5

Word finding difficulty 0-5

Comprehension 0-5

Praxis 0-10

Constructional Praxis 0-5

Ideational praxis 0-5

Total 0-70

Journal of Alzheimer disease 2008
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GLP-1

VTA

Hypotalamus

NTS

N.Acc.





Frontiers in Aging Neurosciences 2016
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Control
Diabetic



*Adjusted for Age, BMI, Race, Education, Sex, Diabetes Duration, Comorbidities, 7-years mean HbA1c, Diabetes treatment 
and Years of Insulin use.

N° of Hypoglicemic
Episodes

N° of Dementia Cases HR (95%CI)*

3 or more 43 1.94

2 57 1.80

1 150 1.26

JAMA 2009





Any Hypoglycemia Excess of 
Attributable risk
per Year (95%) CU

No

Yes 2.39

N° of Hypoglycemic
episodes

Excess of 
Attributable risk
per Year (95%) CI
Vs No Dementia

3 or more 4.28

2 4.34

1 1.64

0

JAMA 2009
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