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Objectives 

• Tools for detecting mild cognitive impairment
• Basics of cognitive screening

• AD8/Mini Cog

• Good cognitive screening tools

• A simple plea to stop using the MMSE

• Causes of mild cognitive impairment
• Neurodegenerative vs. Reversible causes

• What tests to help determine?

• Importance of an early diagnosis



Clinical Puzzle
• 76 yo F – presents to clinic with 2-3 years of memory loss

• She says: may have troubles with names, but is unaware of other issues

• Living at home with her husband who says she:
• Is repeating questions and forgetting appointments

• Gets lost in nonfamiliar areas and missing turns in familiar ones

• Has left the stove on 3 different occasions

• He is offering oversight of medications

• MMSE 28/30



A Word on the MMSE

•How confident are you an MMSE of 28 is not MCI?

•MMSE has a severe ceiling effect
• Specific for dementia when abnormal (< 26)
• Poor sensitivity at detecting MCI

• One study as low as 18%

Arevalo‐Rodriguez, Ingrid, et al. "Mini‐Mental State Examination (MMSE) for the detection of Alzheimer's disease and other dementias in people with 
mild cognitive impairment (MCI)." Cochrane Database of Systematic Reviews 3 (2015).



Improving our Detection of MCI

• Mini-Mental Status Exam (MMSE) = poor sensitivity for detecting MCI

• Proper screening > age 65 increases early detection by 40%

• Montreal Cognitive Assessment (MoCA) is a much better tool
• No longer free

• Training takes 1 hour to complete 

• Costs $125/person and certification is valid for two years, then recertify

• I use the Short Test of Mental Status (STMS)

• Saint Louis University Mental Status (SLUMS)

Arevalo‐Rodriguez, Ingrid, et al. "Mini‐Mental State Examination (MMSE) for the detection of Alzheimer's disease and other dementias in people with mild cognitive impairment (MCI)." Cochrane Database of Systematic 
Reviews 3 (2015).
Rosenbloom M, Borson S, Barclay T, et al. Routine cognitive screening in a neurology practice: effect on physician behavior. Neurol Clin Pract 2016;6:16–21.



Problems with the MoCA

• 53% of normal cognitive pts in the Mayo 
Clinic Study of Aging scored < 26 on the 
MoCA

• Overly sensitive (specificity < 26 = 47%)

• ≤ 24 seemed like a better cut point

Townley, Ryan A., et al. "Comparison of the Short Test of Mental Status and the Montreal Cognitive Assessment across the cognitive 

spectrum." Mayo Clinic Proceedings. Vol. 94. No. 8. Elsevier, 2019.



Short Test of Mental Status:

• Out of 38 points

• Not proprietary

• Compared to MoCA
• Takes less time

• Better specificity for MCI

• Same sensitivity for MCI

• Compared to SLUMS
• Takes less time

• Compared to MMSE
• Much better sensitivity for MCI

Tang-Wai, David F., et al. "Comparison of the short test of mental status and the mini-mental state examination in mild cognitive impairment." Archives of neurology 60.12 (2003): 1777-1781.

Townley, Ryan A., et al. "Comparison of the Short Test of Mental Status and the Montreal Cognitive Assessment across the cognitive spectrum." Mayo Clinic Proceedings. Vol. 94. No. 8. Elsevier, 

2019.



Medicare Annual Wellness Visits

• Suggest high risk population > 65 should be screened with cognitive 
testing
• Lack of time 

• Mini-COG

• Have an AD8 sent out to the spouse or family member 

• If concerns raised:
• Perform cognitive screening and/or 

• Refer patient for detailed neuropsychological testing



Back to our patient

• Practical Approach

• Start with a simple quick 
screening tool like the AD8
• Ideally given to an informant 

(mailed, over the phone, or in 
person)

• If score ≥ 2, proceed with 
cognitive screening tool
• Not MMSE

Galvin JE et al. The AD8, a brief informant interview to detect dementia, Neurology 2005:65:559-564.
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Should we refer for further testing?

• Positive AD8 (score ≥ 2) = Yes

• STMS was 33/38 – missing 3 out of 4 possible points on delayed recall
• Amnestic mild cognitive impairment

• High education backgrounds can result in borderline normal cognitive 
screening testing
• Even with good screening tools: MoCA, SLUMS, and STMS

• She was a master’s level English teacher

• Neuropsychological testing gives age based and education-based 
norms



Detailed Neuropsychological Testing

• Impression:
• Neuropsychological findings were significant for evidence of memory problems 

more than executive or visuospatial processing 

• Could be described as mild cognitive impairment, although there was 
suggestion of decline on at least some daily functioning tasks

• Diagnosis: amnestic mild cognitive impairment (MCI)



What is Mild Cognitive Impairment (MCI)?

• A stage beyond normal aging but before dementia
• Prevalence – 8.4% (65-69) up to 37.6% for 85 and older

• This is not including similar dementia numbers

• Amnestic MCI ~ 50% transition to dementia stage within 5 
years
• Alzheimer’s disease is the most common dementia etiology from 

an amnestic presentation 

• Variability in rate of progression: some patients even revert 
to normal cognition 
• Different causes of mild cognitive impairment



Cognitive Severity Spectrum

Normal Aging

Mild Cognitive 
Impairment

Dementia

• Grey line between MCI and 
Dementia

• Question for spouse/loved one:
• Can they live on their own and 

handle daily activities for 2 
weeks? 



Etiology of MCI Matters

• Neurodegenerative causes
• Non-amnestic MCI 

• Lewy body disease

• Frontotemporal dementia

• Alzheimer’s disease variants

• Vascular disease

• Amnestic MCI
• Typical Alzheimer’s disease

• LATE disease

• Semantic dementia



Etiology of MCI Matters

• Potential reversible causes
• Vitamin B12, thyroid disease, CMP, CBC, (RPR and HIV if indicated)

• Hearing and visual loss

• Medications which contribute to cognitive impairment
• Benzodiazepines, cholinergic blockers (TCAs, Sleep PM, 

oxybutynin), opioids
• Daily use and cumulative use is associated with increased odds of 

dementia

• Untreated sleep apnea and/or insomnia

• Stress, anxiety, depression

Coupland, Carol AC, et al. "Anticholinergic drug exposure and the risk of dementia: a nested case-control study." JAMA internal medicine 179.8 (2019): 1084-1093.



Should we do further tests?

• Should you do imaging?
• Yes

• Should it be an MRI?
• Yes

• Are all MRI’s created equal?
• No and neither are the radiologists reading them

• “Mild leukoariosis with age related atrophy”

• Patient cannot get an MRI, can I get a CT?
• Yes but… it’s inadequate in most cases 

• Then what should I do?
• If warranted - referral to a specialty center (KU ADC) for an 

FDG-PET scan or further tests 



Can Neuroimaging Help?

Frederik Barkhof, Marieke Hazewinkel, Maja Binnewijzend and Robin Smithuis
Alzheimer Centre and Image Analysis Centre, Vrije Universiteit Medical Center, Amsterdam and the Rijnland Hospital, Leiderdorp, The Netherlands
https://radiologyassistant.nl/neuroradiology/brain-dementia-role-of-mri#assessment-of-mr-in-dementia-mta-scale-for-medial-temporal-lobe-atrophy

Medial Temporal Atrophy (MTA) Score

MTA = 0
Peak Brain
Around age 40

MTA = 2 
Abnormal if < 75
Borderline if > 75
MCI more likely 

MTA = 4
Moderate to severe 
amnestic dementia

MTA = 1
Consistent with normal 
aging

MTA = 3
Early amnestic dementia
Alzheimer’s and/or LATE 
disease

MTA = 4
End stage dementia

https://radiologyassistant.nl/neuroradiology/brain-dementia-role-of-mri#assessment-of-mr-in-dementia-mta-scale-for-medial-temporal-lobe-atrophy


Can Neuroimaging Help?

• Fazekas-scale provides overall 
impression of white matter burden
• Fazekas 0: None or a single punctate 

WMH lesion

• Fazekas 1: Multiple punctate lesions
• Normal with aging

• Fazekas 2: Beginning confluency of lesions 
(bridging)
• Pathologic

• Fazekas 3: Large confluent lesions
• Pathologic and symptomatic



Back to our Patient

• Mild cognitive impairment due to probable early Alzheimer’s disease

• The point: These cases are complicated puzzles and neuroimaging is an important piece of this 
puzzle

• If pieces don’t fit together – please refer to KU ADC



Rule out Reversible Causes

• Sleep study: AHI is 20 – CPAP treatment is recommended

• No hearing or visual loss

• B12 is 300 – technically normal but you start 1000 mcg daily

• TSH is normal

• SSRI for mild depression/behaviors started

• Instruct patient to stop using Tylenol PM
• Switch to Melatonin + low dose trazodone

• Switch oxybutynin to trospium or mirabegron 



Enrolled in a research study
Study PI Population Overview

DAPA Jeffrey Burns, MD AD/MCI Investigator clinical trial, Dapagliflozin in AD

Clarity Jeffrey Burns, MD AD/MCI Phase 3 trial, Anti-Amyloid MAB

BB8 Sandra Billinger, PhD AD/MCI Cerebrovascular markers for better AD dx

Cohort Jeffrey Burns, MD AD/MCI Long term observational

NCAD Hannes Devos, PhD AD/MCI Neuropsych changes in AD

AEROBIC Jill Morris, PhD AD/MCI Acute exercise & cerebral glucose metabolism

REACT Jill Morris, PhD MCI Energetics and Cognitive trajectory

• Participant has a sense of empowerment and agency participating in a 
research study
• "If it doesn't help me, hopefully it will help someone else."



Early Diagnosis Matters

• Promotes autonomy 
• Includes patient in planning/treatment choices before progression limits 

competence

• Improves outcomes
• Reduced caregiver stress

• Delayed transition into long-term care

• Prevention of elective surgeries with general anesthesia

• Removal of medications which contribute to cognitive impairment
• Benzodiazepines, cholinergic blockers (TCAs, Sleep PM, oxybutynin), opioids

• Increases opportunities for research participation 



Did We Meet our Objectives?

• Discussed practical cognitive screening algorithm
• Mini-COG or AD8

• MoCA, SLUMS, or STMS

• Detailed neuropsychological testing

• Reviewed reversible causes

• Defined mild cognitive impairment

• Early diagnosis matters
• Opportunities for research as well


