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Ubersicht

« Zahngesundheit

 Demenz => Zahngesundheit
« Zahngesundheit => Demenz
* Aktionen



Parodontitis Epidemiologie

German population (= 25 years, 62,8 Mio) in 2017
Severe periodontal cases 9 — 11 Mio
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Deutsche Mundgesundheitstudie 2015 11



Klinik Parodontitis




Risikofaktoren

Bewegung Diabetes
\ A A,l ‘J
W Parodontitis

Erndhrung

i

>
\ ¢ Ubergewicht

auch
gemeinsame
Rauchen Risikofaktoren Demenz

Modifiziert acc. Global Health risks WHO 2004
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Atiologie Parodontitis

Kocher et al. Risk determinants of periodontal disease--an analysis of the Study of Health in Pomerania (SHIP 0). J Clin Periodontol. 2005 14



Symptome Parodontitis

https://www.faz.net/aktuell/gesellschaft/gesundheit/mundgeruch-komm-mir-ja-nicht-zu-nah-13113548.html

-jean-claude-juncker-1.198




Atiologie Biofilm




Atiologie Inflammation

Behavioural risk factors iresent I

Environmental risk factors evident

Parodontitis

Ant UHEDs Binde-
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messene
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« ohne
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v
Genetic risk factors iresent l

Epigenetic effects evident
Chapple 2015 Lang 2017 Periodontology 2000
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Pathogenese Parodontitis

entzindliche
Zerstorung
des
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Behandlung Parodontitis
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Parodontale Entzindung, Bakteramie

http://www.ich-bin-dann-mal-schlank.de/blog/wp-content/uploads/2011/09/IBDMS_Karotte-450x237.jpg

Geerts et al. Systemic release of endotoxins induced by gentle mastication: association with periodontitis severity J Periodontol 2002

21



Pathway Entzundung => CRP
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Mundgesundheit Senioren

Karies und Fullungen Parodontitis und
(DMFT, inklusive Zahnlose) Zahn|OSnge|t

25

20

. moderate
15 missing
no/mild

10

edentulous

75-84) 85+J Altersheim 75-84J 85+J Altersheim

Jordan & Micheelis, Fuinfte Deutsche Mundgesundheitsstudie (DMS V), 2016

Inanspruchnahme

control
visit

pain
visit

Selbststandig Altersheim
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Demenz/Alzheimer => Parodontitis

Risiko, Parodontitis zu entwickeln

>
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Follow up months Follow up months

8,640 patients with dementia without prior periodontitis and 8,640 individuals without dementia history were selected as propensity score—
matched controls. Overall 2,670 patients with dementia developed periodontitis.
Registerstudie Taiwan National Health Insurance Research Database

Ma et al. Dementia and the Risk of Periodontitis: A Population-Based Cohort Study. J Dent Res. 2022 25



Schlussfolgerung

Patienten mit Demenz haben mehr
 Plaque

« Zahnfleischbluten

« Parodontitis

« Koronale und Wurzel-Karies

« Candida

« Mundtrockenheit

als entsprechende Kontrollprobanden

Kausal bedingt oder durch
gemeinsame Risikofaktoren ?

Delwel et al. Oral hygiene and oral health in older people with dementia: a comprehensive review with focus onoral soft tissues. Clin Oral Invest (2018)
Lauritano et al Oral Health Status and Need for Oral Care in an Aging Population: Int. J. Environ. Res. Public Health 2019,

26
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Zusammenhang Parodontitis Demenz

Pathways

“ Amyloid 3
“ Entzindung
“ Infektion

Kamer et al Periodontal disease as possible cause for Alzheimer's disease Periodontolgy 2000 28



Longitudinale Beobachtungsstudien
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( A) Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI Year IV, Random, 95% CI
. 00 0 2001

Poor Periodontal Health and Cognitive Declinexs -
I'sakos et al., (U teeth remaining) 0.067 0.U/8 T7.7% 1.07]0.92, 1.25] 2015 =
Okamoto et al., (PPD) 0.039 0.175 10.5% 1.04 [0.74, 1.47] 2015 S o3E
Nilsson et al., (Alveolar bone loss) 0.779 0.287 5.6% 2.18[1.24,3.82] 2018 G- A
Saito et al., (0-9 teeth remaining) 1.196 0.575 1.8% 3.31[1.07, 10.21] 2018 S
Hatta et al., (PPD) 0.077 0.146 12.4% 1.08 [0.81, 1.44] 2018 o
Iwasaki et al.,(Periodontitis) 0.959 0.449 2.7% 2.61[1.08,6.29] 2019 ———
Bumb et al., (severe periodontitis) 0.837 0.358 4.0% 2.31[1.14,4.66]) 2021 =S
Xu et al., (Pooled rate of tooth loss) 0.113 0.027 20.8% 1.12[1.06, 1.18] 2021 .
Total (95% CI) 100.0% 1.23 [1.05, 1.44] >

T 2 — . y2= = = - 12 = 709 + + t t + t
;lete:rfogenenyl.' T?fu 2(_)32 é1 39380:; 9 (p=0.0004); I?=70% 01 02 05 1 > 5 10

est for overall effect: Z = 2.61 (P = 0.009) Lower risk of Cl  Higher risk of CI

TISLal W aw TIALAN W rvau
A) _Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI Year IV, Random, 95% ClI
o . 0.87,6.61] 2007
Poor Periodontal Health and Dementia:oi 1ca 2012 :
Yamamolo et al., (S 14 [eemn remaining) [FRVIVL v i I 9.3% 107 10.67, 1.51] 2012 ]
Arrive et al., (Pooled HR, PPD) -0.51 039 2.2% 0.60[0.28, 1.29] 2012 I
Batty et al., (Pooled HR, tooth loss) 0.3 0061 10.5% 1.35[1.20, 1.52] 2013 -
Hansson et al., (Pooled HR, tooth loss) =0.01 0.097 9.2% 0.99 [0.82, 1.20] 2014 -1
Takeuchi et al. (Pooled HR, tooth loss) 0.518 0.137 7.6% 1,68 [1.28, 2.20] 2017 -
Choi et al., (Periodontitis) 0.058 0.024 11.3% 1.06 [1.01, 1.11] 2019 o
Lee et al., (Periodontitis) 0548 0.036 11.1% 1.73[1.61, 1.86] 2020 -
Beydoun et al., (Pooled HR, PPD) 035 014 75% 1.42[1.08, 1.87] 2020 —_—
Demmer et al., (Pooled HR, periodontitis) 0.104 0.059 10.5% 1.11[0.99, 1.25] 2020 [
Holmer et al., (PPD) 012 054 1.3% 1.13[0.39, 3.25] 2021
Kiuchi et al., (=19 teath remaining) 0.131 0.061 10.5% 1.14[1.01, 1.28] 2022 I
Total (95% CI) 100.0% 1.21 [1.07, 1.38] <+
H neity: Tau® = 0.04; »* = 250. f=12(p<0. 1) P = + t + t 4 t
Tostfor overal ffect 2= 397 (920008 f 02 05 4 2 T
Lower risk of Dementia  Higher risk of Dementia
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Therapie Parodontitis => Demenz

Progression
Demenz
vermindert

Parodontale
Therapie




Parodontal-Behandlung im Altersheim

417 Senioren (82 J) in 11 Pflegeheimen
davon163 zahnlose

Kitr.: Keine unterstitzende Mundhygiene
Test: Mundhygiene durch Pflegekraft + 1x/Woche Prophylaxe
2 Jahre Follow up
Outcome:
Pneumonie
Fiebertage

Tod wegen Pneumonie
tagliche Aktivitaten
Kognitive Leistungen

Yoneyama et al Oral care reduces pneumonia in older patients in nursing homes J Am Geriatr Soc 2002. 31



Parodontal-Behandlung im Altersheim

Activities of daily living Mini-Mental State Examination
17,5 15,5
17.0 15,0
16,5 -\\ 14,5 —
16,0 < 14,0 \-\
15,5 — 13,5 h
15.0 ™~ 13.0 \-\
14,5 = 12,5
14,0 12.0 g
1 2 3 4 5 1 2 3 4 5
Oral care -m=No oral care Oral care -m=No oral care

Excluding patients who died from pneumonia.

Yoneyama et al Oral care reduces pneumonia in older patients in nursing homes J Am Geriatr Soc, 2002. 32



Parodontal-Behandlung Register Taiwan

» Taiwan National Health " "
Insurance Research Database Table 2. Cox Regression Model for Predictor of
« Individuals with newly diagnosed Dementia Development
periodontitis (N =182,747) R
+ Follow up from 2000 to 2010 Univariate Multivariate
* dental prophylaxis (n=97.802),
intensive perio treatment Variables HR 95% Cl HR 95% Cl
(5.373),
* tooth extraction (59.898),
* no treatment (19674),

Periodontal disease
Dental prophylaxis 1.00 1.00

- Cox regression, with Intensive treatment 092
adjustments for’ age, sex L wm." tooth 148
' ' extraction

monthly income, residential

urbanicity, and comorbidities. FD without Featment 201

“Multivariate cox regression analysis.

Lee et al. Periodontal Disease Associated with Higher Risk of Dementia: Population-Based Cohort Study in Taiwan J Am Geriatr Soc 2017 33



SHIP-Trend und GANI-Med

e Querschnittsauswertung SHIP Trend

— Ca.1460 Probanden mit MRT und parodontaler Untersuchung
— Beschrankt auf 25-60 Jahre

* Quasi-experiment mit Trial emulation
— 20.800 behandelte Paro-Patienten von 1995-2010
— Davon ca 500 in Gani-Med untersucht mit MRT
— Propensity score gematcht mit unbehandelten Bevolkerungskontrollen
— Beschrankt auf ca 177 behandelte (Gani-Med) vs 409 Kontrollen (SHIP)

Schwahn et al. Effect of periodontal treatment on preclinical Alzheimer's disease-Results of a trial emulation approach. Alzheimers Dement. 2022 34



SHIP-Trend und GANI-Med

Q

Verbesserung brain age g
durch Parodontaltherapie
um ca 2-3 Jahre

moderate association similar to diabetes
mellitus in subjects < 60 y.

association not mediated or confounded by
low-grade inflammation.

Some degree of specificity for subgingival
probing depth contrary to supragingival
calculus, supports the hypothesis that
periodontal infection is involved in earlier
stages of Alzheimer’s disease.

A clear dose-response relation restricted to
the top half of the exposure range of probing
depth provides explanations in the sense of
Hill's causal criteria.

Moderate effect of periodontal treatment on
brain age

Schwahn et al. Effect of periodontal treatment on preclinical Alzheimer's disease-Results of a trial emulation approach. Alzheimers Dement. 2022



Cortexyme: Vorarbeiten

Stimulation von Entziindung via
Aktivierung von toll like
Attachment to hod _R€ZEptoren
cells and other

bacteria, and invasion I ms
of oral epithelial cells art
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Adhesins f
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I Communication and
biofilm formation

T Contain

—» OMVs —p gingipains

* and LPS
Host and
immune cell
disruption
Gingipains Serine phosphatase
\ (SerB) ‘ \

Degrades host Activates MMPs  Antagonizes IL-8 Actin

matrix production rearrangement,

components leading to

off] internalization
S Aggregation und Koaggegation im
Biofilm

Y Eindringen in Zellen
< Abbau von und Inaktivierung von
- Zytokinen, Igg und Komplement

https://saludos.cuaiﬁs.cqm D

Dominy et al P. gingivalis in Alzheimer's disease brains: Evidence for disease causation and treatment with small-molecule inhibitors. Sci Adv. 2019

36



Cortexyme: Vorarbeiten

Small molecule gingipain inhibitor (COR 388),
bakterieller Protease Inhibitor

« Wirkung Uberpruft in vitro und in Mausmodellen
geringere Pg Infektionsrate im Hirn,
— Verhindert proteolytische Aktivitat des Gingipain in Neuronen
— Verminderte AR2 Peptid Ablagerung
— Vermindert tau Phosphorylation
— Vermindert Ubiquitineproduktion
— Reduzierte TNFa Produktion => verminderte Neuroinflammation
— Reduzierte Pg-DNA

=> Neurodegeneration verhindert => cognitiver Decline
verhindert

Dominy et al P. brains: Evidence for disease causation and treatment with small-molecule inhibitors. Sci Adv. 2019 37



Cortexyme: GAIN Studie

Phase 2/3 GAIN Trial: Atuzaginstat in mild to moderate Alzheimer’s disease
Key Eligibility Criteria

= Mild to Moderate: MMSE Co-Primaries:
1224 —_ Low dose (40 mg BID) ADAS-Cog11 and ADCS-ADL
= Ages 55-80

= Stable symptomatic

A ) Secondary:
therapies allowed High dose (80 mg BID) CDR-SB, MMSE, NPI
= Target N=573
(Total N=643) Biomarkers of Pg: saliva,
blood, CSF
Screening Randomization 48-week Treatment Period 6-week Safety Follow-up Primary Biomarker: MRI -

hippocampal volume

Biomarkers of Alzheimer’s:
pending)
+ Enrollment initiated Apr. 2019; completed Sept. 2020

+ Global study with >90 sites
+ US, France, Spain, Poland, UK, and Netherlands

More information: www gainirial com 1 3

Powerpoint auf der Quince Webseite accessed 11.11.2021
https://ir.quincetx.com/news-releases/news-release-details/cortexyme-reports-gain-trial-data-demonstrated-relationship 38



Cortexyme: GAIN Studie

Overall primary endpoints (intent-to-treat)

ADAS-Cog ADCS-ADL

&0 o
0 ==
S & 40 %
T \ # placebo o
1 h“‘\,‘\\ P e & placsbo
g, ) N\
o -
g =1
k4 3 <
2 g
2 <
o i
_G_.
1 T T T T Weeks r ' ¢
1] 10 20 30 40 0 10 20
N's Baseline 12 weeks 24 weeks 40/48 weeks N's Baseline 12 weeks
80 214 198 166 146 80 214 198
40 22 185 172 145 40 211 189
Placebo 217 205 197 187 Placebo 216 206
Side effects: diarrhea and nausea
No improvement in cognition and daily life function

Powerpoint auf der Quince Webseite -Webseite accessed 11.11.2021
https://ir.quincetx.com/news-releases/news-release-details/cortexyme-reports-gain-trial-data-demonstrated-relationship
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Cortexyme: GAIN Studie

Subgroup analysis:
Patients with P. gingivalis in saliva (38%)

Interaction p value = 0.02

Decline of 2 « Patients too old?

cognition * Unclear, if all
slowed acc. . 50 patients had

dose ‘;-1 periodontitis

response g » P.g. not only driver,
but not for o a0 drug too specific?

daily life A placebo * Drug liver toxic

function o * Viable bacteria?

80 mg BID = 57% slowing, p value = 0.02
40 mg BID = 42% slowing, p value = 0.07

Powerpoint auf der Quince Webseite accessed 26.10.21
https://ir.quincetx.com/news-releases/news-release-details/cortexyme-reports-gain-trial-data-demonstrated-relationship 40



Cortexyme: Aktienkurs

Cortexyme Inc Registered Shs Chart

Push 1Tag 1 Woche 1 Mon. 6 Mon. 1 Jahr 3 Jahre 5 Jahre Max Profichart 6ffnen
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1104
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150.07 4 n jL
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Window of opportunity

Kaplan-Meier dementia-free survival curves by periodontitis category, stratified by age, ARIC,

1996 to 2016

Final sample size n=4.559, incidence 19%
(n=1.569)

Follow up time 18.4y

Dementia = cognitive tests and
neuropsychological assessment, hospital or
death certificates

Periodontitis case definition ad modum Chapel
Hill

Demmer et al. Periodontal disease and incident dementia Neurology 2020

2,5

N

15

[En

0,5

Hazard ratio

<62y
=5
health mild severe edentate

young mold

Adjusted age, sex, education, center, income, insurance, health
behaviour, BMI, physical activity, smoking, HDL, LDL, HF, APOE,
hypertension, CHD, blood pressure,stroke

E¢E AMERICAN ACADEMY OF
NEUROLOGY.
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Window of opportunit
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Parodontaltherapie => Demenz

Parodontitis kann nicht

geheilt werden, nur Parodontaltherapie

gemanagt. » verbessert maRlig Brain age
o score bei jingeren
Interdentale Zahnreinigung Patienten (window of

«  Elektrisiche Zahnbirste opportunity)

effektiver als *  Wirkt sich vermutlich eher
Handzahnbirste bei jingeren Patienten auf

. Ca 10% der Bevolkerung hat zuktinfige AD aus

eine schwere Parodontitis  Vermutlich profitieren AD
Patienten bzgl AD nicht von
einer zahnmedizisnichen
« Patienten mit AD haben eine Behandlung (aber ihre
schlechtere Mundhygiene Zahne).

44



https://selbsttest.dgparo.de

Risikofaktoren

Wie alt sind Sie?

Welches Geschlecht haben Sie?
Rauchen Sie zur Zeit?
Wenn Sie zur Zeit nicht rauchen, haben

Sie in der Vergangenheit geraucht?

Nach wieviel Jahren haben Sie die
Schule abgeschlossen?

Blutet Ihr Zahnfleisch nach dem
Zahneputzen?

Sind lhre Zahne beweglich?

Gesamtpunktzahl = Risikoscore

Kocher et al Via Selbsttest zum Screening, Zahnmedizinische Mitteilung 2018

Kategorien

20-29 Jahre
30-39 Jahre
40-49 Jahre
50-59 Jahre
60-69 Jahre
70-81 Jahre

weiblich
mannlich
nein

ja

nein

ja

10 Jahre
oder
weniger

mehr als 10
Jahre

nein
Manchmal
oft

Nein

ja

Punkte

P PO NO PO OO MANO

o

WO Nk O

! 7-8 Punkte
5-6 Punkte |

9-10 Punkte
58-69%

0-4
Punkte

11-20 Punkte

Risiko fur das Vorliegen einer Parodontitis

ad
DG PARO l.

https://www.zm-online.de/archiv/2018/05/zahnmedizin/via-selbsttest-zum-screening/ 45



Vermutlich bivariate Abhangigkeit

Kielen DD

Sermen fur Ihre Orale
emenz Aufmerk- Gesundheit
AN\ Qi
kocher@uni-

greifswald.de
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Mundgesundheit Senioren

Karies und FUIIungen (DMFT, inklusive Zahnlose)

missing
sound
f|||ed

30
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1
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1

DMS Il DMS IV DMS V
o

a1

0

DMS Il DMS IV DMSV DMS Vv % DMSV DMSV nursed
(all) 75-84y 85y+
senior old senior

Jordan & Micheelis, Fuinfte Deutsche Mundgesundheitsstudie (DMS V), 2016 48



Mundgesundheit Senioren

Parodontitis und Zahnlosigkeit

100

g | e
severe

80

70

60
> moderate
»n 50
>
O 40
30 no/mild
: - .
10 edentulous
: I
DMSV DMSV DMSV DMSV DMSV DMSVIn
75-84 85-100 care
young seniors old seniors old seniors

Jordan & Micheelis, Fuinfte Deutsche Mundgesundheitsstudie (DMS V), 2016



Mundgesundheit Senioren

Inanspruchnahme Zahnarzt

100%0 :
young seniors

90% 2

> 80% 2

2

Z 70% @

= 60%[2

0

=

0 50% 2

0 40%[

=

()

30%I[=

20%0[

10262

0%z
DMmsHIIEZ DMSHVEI DMSR/E

Jordan & Micheelis, Fiinfte Deutsche Mundgesundheitsstudie (DMS V), 2016

old seniors

control
visit

pain
visit

- °t 1

atthomell  nursery
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Populationsstudien

Study of Health SHIP- SHIP-Trend
in Pomerania (SHIP) Trend —_ i
2008-2012 2017-2019

N=4420 N=??7?
l SHIP-4

2019-
2020

g t (20 — 80 Jahre alt)
:

Deutsche Mundgesundheitsstudie

Erwachsene (35 - 44 Jahre alt) N=100¢
Jiingere Seniors (65 - 74 Jahre alt) N=1000
Altere seniors (75+ Jahre alt) N=1000

51



AE (Raw Scores)

Pathways — sensormotorische Stimulation durch Kauen

60
55
50
45
40
35
30
25
20

Masticatory Performance (AE)

Baseline (TO)

=4+ Patient A

zahnlos, 2 Implantate im
UK

The role of progressive oral implant rehabilitation in mastication, cognition and oral health-relat:
quality of life outcomes—A pilot to define the protocol
Tan et al - Journal of Oral rehabilitation 2020

1 week (T1) 6 weeks (T2) 12 months (T3)

=--4-Patient B —#—Patient C = ® =Patient D

D. Brain activation maps during Go-NoGo Task (Patient B)
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Pathways - Mechanism
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Kamer et al Periodontal disease as possible cause for Alzheimer’s disease Period 2000



Paro-Behandlung im Altersheim
-
11 Nursing homes, Japan

No oral care
(toothbrushing

= — .
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homes . povidone iodine) 2 years EDIE GAYS
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163 edentate Professional
care 1/week)
v
51 died from
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Yoneyama et al Oral care reduces pneumonia in older patients in nursing homes J Am Geriatr Soc 2002. 54
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lhre Fragen an Prof. Dr. Thomas Kocher digiDEM

Zahngesundheit und Demenz
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Sie haben noch nicht genug?

» Alle Webinare online abrufbar: https://digidem-bayern.de/science-watch-live/

= Heute zum ersten Mal dabei?

Melden Sie sich fur unseren Newsletter an: https://digidem-bayern.de/newsletter/

= Ndachstes Webinar am 13.12.2022: ,Menschen mit Demenz - ganz personlich”

» digiDEM Bayern auf Facebook und Twitter:

I’i https://www.facebook.com/digiDEMBayern/ W https://twitter.com/digidem_bayern
HEA\U A e ersitateklintum + R Baverisches Stastemnoen O 4
mgiasomdimise  MEDICALVALLEY  Branges wosverbindet, T e Plege

Boyerlsche Demengstrotegie
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