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Objective

• Overview of Dementias/Subtypes with 

emphasis on younger onset (<65yo)

• Aetiology and pathogenesis of Alzheimer’s 

Disease

• Update on what’s new in Alzheimer’s 

disease   



Declaration

• Nothing to declare wrt this talk 

• Previously; 

– Bohringer Ingelheim

– Eisai

– Shire
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– Bayer 

– Astra Zeneca 

– Daiichi Sankyo





The Higher Functions of the

Cerebral Cortex

• Consciousness

• Mood (Emotion)

• Personality

• Cognition Function 

• Coma 

• Behavioural Problems

• Cognitive Impairment 



Cognitive Functions

Orientation

Memory

Concentration

Learning Capacity

Comprehension

Judgement



Cognitive Function v Intelligence

Cognitive Function

Are the tools to process information.

Intelligence

Is a measure of excellence of 

cognitive function.



Dementia (Prevalence)

• 24m world-wide (x2 every 20 years)

• 1000,000 in UK

• 50,000 below retirement age-Early-onset 

(5%)

• 20-30,000 in NI

• 1991-92 cost £1.039 billion (17 billion 

2007)





Superman in his later years





• Early AD 

– Insidious, forgetfulness, 

reminders, insight, anxiety and 

depression, POA 

• Moderate AD

– Significant memory loss, 

reduced range of thinking, 

personality change, self 

neglect, loss of executive 

function

• Advanced AD 

– Full care, behavioural changes, 

poor nutritional status, 

recurrent infections, advanced 

care planning/directives, 

palliation



As You Like It 2/7 (Shakespear)

  Last scene of all, That ends this strange eventful history, 
Is second childishness and mere oblivion, 

Sans teeth, sans eyes, sans taste, sans everything. 



Dementia Assessment/Diagnosis

• History

• Examination (including Cognitive State)

• Investigations    FBP       ECG

                       CRP  CXR

                       U&E,LFT,BP CT Brain/FDG      

         TFT   MRIB
                       B12&Folate EEG/LP  

     VDRL/TPHA/HIV/Genetic

• Diagnosis 

–   Probable/Possible v Definite

–    Diagnosis of Exclusion                       

•     



Nicotinic Treatment inAD





Processing of β-amyloid precursor protein (APP) by the secretases: (A) 

amyloidogenic processing and (B) nonamyloidogenic processing.







So What’s new





Biochemical markers of AD

• Low cerebrospinal fluid (CSF) Aβ42 (or Aβ42:Aβ40 ratio)

• Positive amyloid PET imaging using one of the amyloid 

PET tracers

• Biomarkers of tau deposition (a key component of 

neurofibrillary tangles) include:

– Increased CSF total tau and phospho-tau

– Tau PET imaging using flortaucipir F-18

– Serum levels show reasonable correlation but not 

commertially available 

https://www.uptodate.com/contents/flortaucipir-f-18-drug-information?search=alzheimer+disease+dementia+adult&topicRef=5071&source=see_link




Non-nicotinic treatment 

strategies in AD

1. Secretase modulators 

2. A immunotherapy (active and passive)

3. A fibrillisation inhibitors

4. Anti-tau drugs

5. Anti-inflammatories

6. Cholesterol lowering drugs

7. Oestrogens

8. Antioxidants



A immunotherapy
1. Active  immunisation

  Vaccine AN1792 (pre-aggregated A42)

  6% incidence of encephalitis in phase 2 trial 
(Orgogozo JM et. al, 2003)

2. Passive immunisation

 humanised anti-A monoclonal antibodies

  



Disease Modifying Drugs in AD

• Bapineuzumab

• Solaneuzumab (EXPEDITION 1& 2, 

Extend)

• Aducanamab (ENGAGE/EMERGE trials)

• Lecanamab (CLARITY AD)

• Donanemab (Trailblazer trial)

• Gantenerumab (GRADUATE I&II)



Aducanumab (EMERGE/ENGAGE)

• Mild cognitive impairment (MCI) due to AD or mild AD (MMSE ≥21, 

MoCA≥17,CDR 0.5

• Documented amyloid pathology CSF analysis, amyloid PET CT, MRI for 

strokes/amyloid angiopathy and APOE genotype

• Contraindications –

– No LBD, VaD or Down syndrome until more information is available 

– High risk of hemorrhagic side effects, including hemorrhagic findings on 

brain MRI including >4 microhemorrhages, cortical superficial siderosis, 

prior macrohemorrhage, and underlying brain lesion or vascular 

malformation, anticoagulant or antiplatelet use (other than aspirin 81 mg 

daily), bleeding disorders, or any other condition leading to increased risk 

of central nervous system (CNS) hemorrhage.

https://www.uptodate.com/contents/aspirin-drug-information?search=ALZHEIMERS+DISEASE&topicRef=5073&source=see_link








Amyloid-related imaging abnormalities (ARIA)-mild/mod or severe
-ARIAE-oedema, like PRESS

-ARIAH- haemorrhages with new AA lesions, SCS or other new haemorrhages

   Presentation with headache, confusion and seizure







Trailblazer-Donanamab trial





DMDs in AD-’’Food for Thought’’

• Selected patient group-one size doesn’t fit all

• Good evidence for amyloid clearance

• Modest benefit in mild/early AD

• Progression of cerebral atrophy and cognitive 

decline 

• Side-effect- unique to therapy

• Cost implication-NICE

• Service delivery challenges in NHS-imaging 

(MRIs, amyloid PET), LPS, follow up etc 

• Role in familial ADs





Early Onset Dementias

1. Neurodegenerative

– Alzheimer’s disease and variants

– FTLD

– Taupathies (PSP, CBD)

– LBD/PKD with dementia

2. Vascular

– MID

– CADASIL/CARASAL

– CAA

– Primary angiitis of CNS

– Secondary CNS Vasculitis

– RVCS (rare cause)

3. Infectious

– Prion

– HIV-associated ND (HAND)

– Others  (HSV, Neurosyphilis, 

Whipples, PML)

4. Inflammatory/AI conditions

– MS

– Limbic Encephalitis (AI/Paraneoplastic)

– Encephalopathy with systemic AI disease 

(Sjogren’s, Behcet, SLE)

5. Neurometabolic disorders

– Mitochondrial disease (MELAS, 

MERRF, CPEO, Kearn-Sayre Syndrome)

– Leucodystrophies

– Adult Neuronal Ceroid Lipofuscinosis

6. Others

– CTE

– Alcohol related

– NPH

– Frontotemporal Brain Sagging Syndrome 

(FBSS)

– Wilson’s Disease

– Huntington’s Chorea



Summary of Gene Associations

With Alzheimer’s Disease AD Type Chromosome Gene Reference

Familial AD

1.Early Onset (30-65) 21q APP (10-15%)       St George Hyslop et al. 1987

                                                                                                                             Goate et al. (1991) 

 
               
                
2.Early Onset (30-60)   14q PS-1 (70%)      Schellenberg et al. (1992) 
         Levy-Lahad et al. (1995)

   

3.Early Onset (VG)   1q PS-2 (5%)      Schellenberg et al. (1992)

         (40-75)         Sherrington et al. (1995) 

   

4.Late Onset   19                                 Not Known      Pericak-Vance et al. (1991) 

                                              APOE*4       Strittmatter et al. (1993)

   

VG - Volga  German



Late onset AD risk in those with a positive FHx- 20% with 

E4 heterozygous v 90% with E4 homozygous



Vahidassr, D., Savage, D. S., Patterson, C., Lawson, J. T., & Passmore, P. 

(2000). Carriage of apoE epsilon 4 lowers the age of onset of Alzheimer's 

Disease in Northern Ireland. Alzheimer Reports, 3, 7-10.



Posterior Cortical Atrophy 

(PCA)

Benson syndrome



PCA- Clinical features

• Younger non-familial patients generally

• Deficits of higher visual and spatial functions 

(form of Balint's syndrome)

•  Topographical disorientation with visual 

object agnosia, prosopagnosia and 

simultagnosia

• Visual apraxia with dyslexia, agraphia, 

acalculia, diff with copying and drawing 

(Pentagon and Clock drawing)

• Left right disorientation, dressing apraxia 



PCA-Features

• Memory and language functions preserved 
better and longer than in the normal variant 
DAT

• SPECT and PET show deficits of perfusion 
and metabolism in both parietal and 
occipital lobes as well as temporal lobes

• Histopathological changes similar to DAT, 
located predominantly in posterior brain 
regions 

• The diagnosis of PCA is based on 
neuropsychological and imaging findings.



Frontotemporal Lobe Dementia

(Pick’s Disease/Semantic dementia)

• Primary Progressive Aphasia

– Non-fluent variant 

– Semantic variant

• Behavioural Variant FTLD (bvFTLD)



FTLD

(Clinical Features)

• Presenile Onset

•    Memory Preserved

• Behavioural Features Dominate

  -Inertia and Neglect (Poor Hygiene)

  -Over Active (Wandering)

  -Stereotypical Behaviour (Singing, Puns, Rituals)

-Food Fads (Overeating, Sweet tooth)   

• Frontal Lobe Features (Dysphasia, Personality Breakdown, loss of 

etiquette, incontinence) 



AD FTD

Behaviour Maintained, Late feature, 

2o to memory  

Early and common 

impulsive      

Memory Impaired early -Mildly Impaired late

Orientation spatial disorientation in 

mod AD

Orientated in mod FTD

Language Impairment   cognition Progressive impairment

Motor function Rarely (PKD features) More common (ALS-FTD 

Chrom 9)

Genetics Ps-1, Ps-2, APP, APOE Chromosome 17 (FTDP-

17) 

Radiology Med temp lobe atrophy Fronto-temporal atrophy

Pathology Amyloid/Tauopathy Tauopathy



Wernicke/Korsakoff  

Wernicke encephalopathy (WE) 

Relatively common, acute neurologic disorder 

caused by thiamine (B1) deficiency with clinical 

triad of encephalopathy, oculomotor dysfunction, 

and gait ataxia.

KS 

• Any age but generally presenile

• Is a late neuropsychiatric manifestation of 

Wernicke encephalopathy (WE) 

• Selective anterograde and retrograde amnesia with 

circumscribed memory impairment with 

secondary confabulation, repeat grief and joyous 

reaction



Risk factors for WE/KS

• Chronic heavy alcohol use (The Lost Mariner-Oliver Sacks)

• Anorexia nervosa or other psychiatric illness leading to poor 

intake 

• Hyperemesis of pregnancy 

• Prolonged IV feeding without proper supplementation 

• Prolonged fasting/starvation, unbalanced nutrition, 

especially with refeeding 

• Gastrointestinal disease or surgery (especially bariatric 

surgery) 

• Systemic malignancy 

• Transplantation 

• Hemodialysis or peritoneal dialysis 

• Acquired immunodeficiency syndrome



Diagnosis of WE/KS

Caine criteria (2/4):

-Dietary deficiency

-Oculomotor abnormalities

-Cerebellar dysfunction

-Either altered mental status or memory impairment

Ix

• ETKA, Thiamine or TPP level

• MRI-Hyperintesities in periaqueductal, 3rd 

ventricle, medial thalami and or cerebral cortecies

• Mamillary body atrophy

• SWI may show petechial hemorrhages not seen on 

standard T2-weighted images





WE/KS Treatment

• High dose thiamine (parenteral)

• Glucose/Mg2+

• Food thiamine supplementation reduces the risk of 

WE/KS

• Improvement in eye signs, vestivular function and 

gait abnormality with in days 

• Improvement in cognition takes longer (weeks)

• High incidence of residual cognitive deficit  



Prion Disease Classification

Tansmissible Songiform Encephalopathies-

TSEs

• Sporadic CJD-sCJD (85-90%)

• Iatrogenic CJD-iCJD (1%)

• Variant CJD-vCJD 

• Kuru

• Familial (10-15%)

– Gerstmann-Straussler-Scheinker disease (GSS)

– Fatal familial insomnia (FFI)



Sporadic CJD

• Annual incidence of 1 per million

• Age of onset 45-75 years of age. Generally over 55 years 

of age

• Cases below 30 have been described but very rare 

• Clinical heterogeneity and pathological findings depends 

on codon homozygosity for valine instead of methionine 

at codon129

• Neuropsychiatric, myoclonus, cerebellar, corticospinal 

tract and extrapyramidal signs/Akinetic Mutism

• Rapidly progressive with mean survival of 4-6/12. 



Sporadic CJD (Ix)

• EEG -Generalised periodic complexes   

  at 1/sec (60% of cases)

• CSF - protein (čout pleocytosis or olig bands) 

  -  CSF 14-3-3 protein (85-90%)

                  - RT-QuIC 

                  - Tau and amyloid

• MRI -symmetrical high signals in the  

   caudate and putamen/Gyral enhancement

• Pathology -Loss of neurons, gliosis, spongiform 

degeneration, or plaques positive for PrPSc on histopathology 

of brain tissue







  

   Questions???



Functional Cognitive Disorder

Main Manifestations are;

• Poor concentration and memory

• Impaired fluency

• Jumbling of words when speaking

• Word finding difficulty

• Variability in speed of response



Functional cognitive disorder (FCD)

• Marked loss of remote autobiographical memory

• Inability to perform overlearned skills such as reading, 

spelling, or simple arithmetic

• Can perform complex implicit cognitive tasks but poor 

performance on simple explicit tasks

• Performance inconsistent with observed behavior

• Performance inconsistent at different points in the 

examination or across repeated evaluations

• Impaired performance on tests of effort specifically 

designed to assess validity of cognitive performance 

(although poor performance on these tests does not 

distinguish between intentional and unintentional poor 

performance)

• Some of these symptoms may also be attributable to 

anxiety or depressive disorders.



Anti-Tau 
• Hydromethylthionine mesylate (HMTM), formerly 

LMTX®-second-generation tau aggregation inhibitor (TAI)

• The active component (MTC) binds preferentially to the 

abnormal Tau and removes the damaging tau tangles 

• Evidence from laboratory and animal studies as well as  

Positive phase 2 studies of Rember (Wischick et al., 1996)

• Two phase 3 trails in AD showing no superiority compared 

with control (Wilcock et al., 2018, Gauthier et al., 2016)

• Another negative phase 3 trial in bvFTD (Shiells et al., 

2020)



Phase 2



Anti-Tau (LUCIDITY Trail) 
• Started recruitment Jan 2018 (375 recruited)

• 4mg bd and 8mg bd HMTM arms for 12/12 with 1 

extra year of open label

• ADAS-Cog 11 and ADSC-ADL 23 composite 

measures

•  Failed to reach primary endpoints (Wischik et al., 

2022)

• Post hoc analysis-higher levels of plasma 

neurofilament in control v treated group 

• Rate of conversion from CDR 0.5 to 1 was halved 

in MCI group taking 16mg/day dose for 24/12 

(Mar 2024 conference news)
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