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Mild Neurocognitive Major Neurocognitive
Disorder (MCI) Disorder (Dementia)

Cognition

Independence

1. Cognitive decline 1. Cognitive decline

2. Single cognitive domain 2. Significant cognitive
impaired (usually) impairment in one or
more often multiple

3. Preservation of cognitive domains
independence

3. Loss of independence




+«—— (Cognitive Decline

Normal Aging Everyone experiences slight cognitive changes during aging

Preclinical
MCI

» Cognitive changes
are of concern to
individual and/or family

 Silent phase: brain
changes without
measurable symptoms

* Individual may notice
changes, but not
detectable on tests

* One or more cognitive
domains impaired

significantly
 “A stage where the

patient knows, but the
doctor doesn’t”

* Preserved activities of
daily living

Mild
Moderate
! Moderately
Dementia Severe
» Cognitive

impairment severe
enough to interfere
with everyday abilities

Severe

Time (Years)



Rischio di sviluppare demenza In

relazione al disturbo uditivo

1,5

Uhlman et al (1989) Lin et al (2011)
Sordita lieve ®Sordita media ®Sordita severa



Rischio di sviluppare demenza in relazi

OR (95% CI) for dementia

al diabete di tipo 2

T2DM is associated with increased risk of dementia

» No diabetes m Diabetes

1,89 1,69

All dementia Alzheimer
disease

2,17

Vascular
dementia

Xu et al. Diabetes2009; 58:717

RR (95% CI) for dementia
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| mNo diabetes m Diabetes

2,49

1,51 1,46

Any dementia Alzheimer disease Vascular
dementia

Cheng et alinternMed J2012; 42:484€1



Adjusted odds ratio

Il diabete In eta adulta raddoppia il rischio di

demenza

O Dementia

mAD OVaD

Diabetes

Midlife diabetes Late-life diabetes

Xu et al, Diabetes 2010



Rischio di progressione per MCl a demenz

relazione al diabete di tipo 2

FIGURE 1. Meta-Analysis Plot for Diabetes as Predictor of MCl Conversion to Dementia®

Xu (11) (Ep, MCI=D) ) T 0.67 (0.21, 1.95)

Artero (12) (Ep, MCI>D) —- 2.00 (1.30, 2.99)
Li (13) (Ep, aMCI>AD) l 1.80 (121, 2.69)
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#Meta-analysis was based on a random effects model. AD, Alzheimer’s dementia; aMCl, amnestic mild cognitive impairment; Clin, clinical studies; D,
any-cause dementia; Ep, epidemiological studies; MCI, mild cognitive impairment.

Cooper et alAmJPsych2015



Malattie cronichee Comorbiditaconil disturbo uditivo

Diabetes Cardiovascular disease

A High blood glucose causes tiny blood vessels in the inn&r  Inadequate blood supply and trauma to inner ear blood
ear to break, disrupting sound reception. vessels can contribute to hearing loss.

A Mechanisms related to neuropathic aricrovascular A Hearing loss appeared in almost 80% of the people who
factors, inflammation, or hyperglycemia causes an had suffered from a cardiovascular disease.

] association between diabetes and hearing loss. A A stroke is a vascular trauma in the brain affecting the

A Up to 30% of adults with diabetes will experience nervous system, motor and thought process&rokes
hearing loss. can decrease hearing on the affected side of the brain.

Therid disease A Broad research has shown negative influence of

i o _ _ _ impaired cardiovascular health on both peripheral and

A Hypothyroidism (under active thyroid) causes hearing central auditory systems.

loss that may be conductiveensorineurabr mixed in
nature, although it is primarilgensorineural

A Most losses are flat, bilateral, symmetrical with no 1 f 1 KSA Delée\tlutaéNeurology
vestibular involvement.

. F4 . oy - 0 .
A Hearing loss may increase with severity of A Significantlyhigher % of people with ALZ may have

hearing loss than normally agipgers.

hypothyroidism. . ) .
] ] ] A Researchhas shown that use of hearing aids has helped
Chronic Kidney disease to reduce AlLZelatedproblems.
A The kidney and blood supply in the inner ear share A Studyat John Hopkins Universitgported patients with
physiologicpltrastructuraland antigeniimilarities. hearing loss had up to 5X higher risk of dementia than
A CKDshows a higher prevalence of hearing loss among patients with no hearingroblems.
older adults.

A Diabetess the cause of 44% of the casesbfonic
renaldisease.

@HSC



Cognitive pertomance (aqe-adjusted z-score)

Subtle cerebral alterations
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Figure 4 : Cerebral changes vnderlying cognitive trajectories in type 2 diabetes

Slight cognitive decrements are related vo subtle cerebral alterations indeding slight atrophy, disturbed white
matter integrity, and vascular lesions (the picture shows two MRI scans and a segmentation of different brain
tissues). These changes progress slowly, from midlife ormwards, drawing on the reserve capacity of the brain. This
progress increases vulnerability to the consequences of further inddents later in life, particularly (silent) stroke (the
picture shows a left thalamic infarct on CT perfusion) and Alzheimer's-type abnormnalities (the picture shows a
PIB-PET amiyloid scan, reproduced from Jack and colleagues,” by permission of Elsevier.) Individuals with such a
combined burden of multiple abnormalities will hawve accelerated cognitive decline. Blue arrows indicate
hypothetical cognitive trajectories of individual patients with multiple abnormalities.

Biessel®t al, LanceDiabetesEndocrinol014, 2: 246255



AD e il diabete tipo 3

» Neurofibrillary Tangles and Amyloid Plaques
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cortex
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Source: Based on Selkoe, Scientific American, 1991, 265, 68-78, and Goedert, Trends in Neurosciences, 1993, 16, 460-465.

SM de la Monte & JR  Wands , J Diabetes

Insulin and IGF | are

significantly reduced in
the frontal cortex ,
hippocampus and
hypothalamus 1 all areas

that are affected by the
progression of AD.

olype 3 diabetes 0 ,
accurately reflects the
fact that AD represents a
form of diabetes that
selectively involves the
brain and has molecular
and biochemical features
that overlaps with T2DM

Science & Tech, 2008



Diabete - e disturbo- - cognitivo

Glycemic control Microvascular diseases

(hyper- & hypoglycemia)
Macrovascular diseases

Hyperinsulineamia
Hypertension

Depression Genetic predisposition
Beta amyloid Inflammation
Hearimngimpairment

Adapted from Strachan et al., Nat Rev Endocrinol. 2011
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@ The American Journal of Cligical Nutrition

Francesco Sofi et al. Am J Clin Nutr 2010;92:1189-1196
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