‘Ekmtwon vontikwyv Asttovpylwyv o€ acBeveic pe XNN

= Atopa pe XNN (GFR <60 mL/min/1.73 m?) ko aABouptvoupio £xouv
MEXPL Kot 40% uPnAotepo KivOuvo yLa EKTTTWON TWV VONTLKWV
AELTOUPYLWV GUYKPLTLKA LLE TOV YEVLKO MANOUGCHO

=  OLaoBeveig pe TeAKoL otadiov vedpLlK AVENAPKELX EXOUV 2 EwG 7
dopEc uPnAotepo Kivéuvo armod tov YeViKo TAnOucuo.

= H EKMTWOoN TWV VONTIKWV AELTOUPYLWV TOLKIAEL QMO AN £WC
ocofBapn nov ennpealet tnv Kadbnuepvn Lwn.

= OL Kuplotepeg ekdnAwoelg eivat n dwatapoxn TG MVAMNG, TNG

MPOOOXNG, TNG OUYKEVIpWONG, TNG Kavotntag vy Afyn
anodpaceswv aAAd Ko n dtatapaxn TnG EKTEAECTIKNAG AELTOUPYLOC.

Murtaza A et al J Stroke Cerebrovascular Dis 2021



‘Ekmtwon vontikwv Asettovpylwv o€ acBeveic pe XNN

= Ou aoBeveic pe XNN €xouv auvénnévn ocuxvotnta vOOOU TWV
olyYYELWV TOU €YKEPAAOU KOl KUPLWE TWV HIKPWV QYYEIWV ME
OUVEMELA TN MHEIWON TNC pong aipato¢ kot oéuyovwonc. H
KOTAOTAON EMLOELVWVETAL LE TNV Evapén atpokaboponc

Sedaghat S et al ] Am Soc Nephrol 2016

AnelkovioTika eupnpata o aoBeveic pe XNN Kot vonTikEG
METOPOAEC

> EudpaKkTa HIKPWV ayyEiwV (UTTOKAWVLIKN VOO OC)

> VvO00¢ TG AeUKNAC ovoiag (Aeukoapaiwon), atpodia



‘EKItTwon vonTikwv AEtovpyLwv o€ acBeveic oe
olpokaBapon

H enavaAappavopevn vrtoykopio Aoyw unepdindnonc kau

t0 KUKAodopLako stress tng atpokaBapong oxetifovrat pe

Loxoltpkn eykepoaAkni BAaBn.
Ol HIKPOALUOPPOYIEC KATA TNV OlpoKadapon mou Mmopsi
va. oupfaivouv ouyxvd Kot va TnpodlaBEtouv o€
HEYOAUTEPEC EVOOKPAVIOKEC OLUOPPOYIEC MMOPEL va
oxeti{ovtal HE TN XPHOoN TG Nropivnc.

374 aoBeveic o€ apokadapon

\4

10 13% €ixe puoloAoyikn yvwolakn Aettovpyia
to 50% €ixe AL £W¢ petpiov BaOuov dwatapaxn

10 37% €ixe oofBapn Sratapayxn TNG yvwolakng Asttovpyiag.

Murray et al Am J Kidney Dis 2008



Awpvidia peiwon tng eykepaAlkng ponc oL atog o€
NALKLWHEVA ATOUa OE SLAPOPEC MEPLOXEC TOVU eYKEPAAOU
Kotd Tn Stapkela tn¢ opokadaponc (PET-CT)
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‘EKtwon vonTtikwv Asttoupylwyv o€ acBeveic pe XNN

OupaLUKEC TOELVEG
Evoeielc amno in vivo peA€tec
o€ nepaporolwas:
ZUOCWPELON OUPOLLULKWV
ToSlVWV MTIOpPEL emiBapuvel
T0 oUCTNUO TWV HKPWV
olyyeiwv tou eykepaiovu.

4-hydroxyphenylacetate
Phenylacetylglutamine
Hippurate
Propylhydroxyproline

Kurella T J Am Soc Nephrol 2021

Narrative Cogpnitive disorders in patients with chronic kidney disease:

review specificities of clinical assessment

Neurocognitive disorders are frequent @ Screening, identifying and characterizing cognitive
BOCkgI’OUI‘Id among chronic kidney disease patients impairment is beneficial in chronic kidney pafients
Methods Results

Collaboration between nephrologists, neurologists,
neuropsychologists, geriatricians, and general practitioners

Narrative review of:

1%

Clinical warning signs of cognitive

impairment in CKD patients : / ‘ Screening tests
" Factors associated with Mini Mental State
: cogpnitive function / Examination
&~ in CKD pafients /| Underrenal €71 | Montreal Cogitive
: Demographic and (1, | replacement [ Assessment
Conditions affecting cognitive testing psychosocial factors [ T therapy
or performance in CKD patients Biologic intrinsic-related factors N7 Comprehensive
(including dialysis and transplantafion) . Voscular-related factors \ cognifive
battery
~——

Z 2 ‘- b Clinical therapeutic
7 management

Available screening tests

Clinical assessment of cognitive impairment in CKD patients involves many specific

Conclusion conditions. Further research may be useful to provide guidelines for clinicians.
.hAI Pépin M., et al. NDT (2021)
RaNsRNATON @NDTSocial



Proposed pathophysiology of chronic kidney disease-
related cognitive impairment. Abbreviations: CVD,
cardiovascular disease; GFR, glomerular filtration rate.

‘Non-Traditional’ Kidney Related factors: Other Factors: Depression, Poly-
For example: Uremic metabolites, anemia and

aluminum

pharmacy, Abnormal Sleep

)

Cerebrovascular| I\Seuronal J Cognitive
Disease amage Impairment

| Chronic Kidney Disease:
Low GFR and/or albuminuria

Dialysis factors:
Hypotension, Reduced Cerebral
Perfusion, Heparin-induced

‘Traditional’ CVD risk factors:
Older age, hypertension, dyslipidemia, diabetes

Murtaza A et al J Stroke Cerebrovascular Dis 2021



H evepyetikn eMidpacn TN AOKNONG OE LCOEVELC
o€ alpokadapon

Excite trial

295 acBeveic oe alpokabapon tuyatonotlOnkav oce pucLloAoyikni
duowkn dpaotnpiotnta (n=145) R oe aoknon (n=151)

4

Aoknon: 6-Aentta Badiopa kat 5 popEc petakivnon amod Kkablotikn os
0pOLa BO<on kol ektipnon padi pe tnv mototnta {wng yta 6 HAVEC

Ektipnon nowdtntoc {wnc: epwtnuotoAdoyio Quality of Life Short Form
Y
EvuepyETIKA anoteAEopaTa OTOUG A0OEVELG MOV £KAvVAV AOKNON
= BeAtiwon tn¢ anootaon¢ Badiopatoc
= BeAtiwon tou BaBpol yvwolakng Asttovpyiog
=  Meiwon tn¢ avayknc yia voonAeia (onpaviikog deiktng Ovnrotnrog)

Mallamaci F et al CJASN 2022



‘EKITtwon vonTikwv Astoupylwyv o€ acBeveic o€
oLpokaBapon

Meiwon tn¢ Oeppokpaociac tov dtaAvpatoc atpokadaponc
73 aoBeveic oe alpokaBapon pe Oeppokpacia dStaAvpatog 37°C
vs. 0.5°C BaBpoug katw armnod tn Oeppokpacia cwuatog
Y
BeAtiwon tn¢ atpoduva kg otaBepotntoc Kot KaAaAUTEPN
npootaoia yio aAAOLWOoELS TG AEUKAC ovoiac o€ 1 £€T0¢
Eldehni MT et al ] Am Soc Nephrol 2015

> Meilwon katd 70% twv enelcodiwv unmotaong KAata th
SLapKeLOL CUVESPLWV aLpokaBaponc

Mustafa et al ClinJ Am Soc Nephrol 2016

ZNHOVTLKO MELOVEKTNHA TO UPNAG mOcooTo acBevwy nou Sev
ovExovtal tTnv XapnAn Oeppokpacio SLaAUHATOC



AoBeveic og mepLtovaikn Kabopon
Mepilkég peNEteg Oeiyvouv OTL N vonulkl Aewtoupyia
ditatnpeitat kaAvtepa otou¢ oaocBeveic o€ mepLTovaiki
KAOapon CUYKPLIKA UE TNV aLlpokadapon.
H mneputovaikn kaBapon mnpokaAei Awyotepo aidvidieg
OLLLOSUVOLLKEC LETOBOAEC KOl HEV OLTTALTEL AVTUTNKTLIKAL.
Shea YF et al Clin Exp Nephrol 2019

AocOeveic HETA OTTO HETANOOXEVON VEPPOU
BeAtiwon KAMOWV VONTIKWV AELTOUPYLWV HETA OO
HETOOOXEVON Kot yia 12 touAayiotov unvec follow up.

Joshee P et al Nephrol Dial Transpl 2018

H BeAtiwon oxetiletal pe avénon tng AeUKAC ouoiag Kat Tou
Aoyou N-acetylaspartate/creatinine (d&iktng akepaildtnTac
TWV VEUPWVWV)

Van Sandwijk MS et al Transplant Direct 2020



Avtipetwriton Twv acBsvwv pe XNN kat EKmtwon
VONTLKWV AELTOUPYLWV

BeAtiwon mapadooclakwv mapayoviwv Kopdlayyelakol Kiwvduvou,
arnodpuyn NPEULOTIKWV Kot toAvdpappoakiag, BeAtiwon tov UTtvou

Aoknon
AlpokaBapon pe xapunAotepn Oeppokpacia dStaAvportog

KaAUtepn mnpoonAwon otnv OUVIoCTWHEVN aywyn (ovooTtoAesic
XoAlveotepaoncg, methylphenidate, modafinil, avtikatabAintika)

Juxvoli éAeyxot, cadeic ypamntég odnyileg Kol EUNMAOKR KOLWVWVLKWV
Aewtoupywv, SLoULTOAOYwWV, VOGNAEUTWYV KOl KALVIKWYV YLOTPWV.

JUMMUETOX TOU OLKOYeveLlakoU mepBailovtog otn ¢povrtida,
ekmaidgvon kot AQPn anopdacewv yla to pEAAOV Tou acBevoc.



CONNECT
Cognitive decline in Nephro-Neurology: European

Cooperative Target

& CONNECT Action aims to
coordinate research on
cognitive impairment in chronic
kidney disease (CKD). This
requires exchanging clinical

information betwee
nephrologists and neurolog'E NECT
and between neuroscientist NEUROLOGY

MCI non-CKD DEMENTIA

and kidney physiologists, guide
by big data analysts. @ @
& This collaborative network will °

UNKNOWN CAUSES

define new experimental
paradigms, their translational
value and, in turn, focus on new
interventions in the field of
cognitive impairment




The interdisciplinary consortium from 22 countries will
focus on:

Pre-clinical research

Clinical trials

Clinical practice

Data management and analytics

LA S A

Inclusiveness and dissemination of the Action

This COST Action will alleviate disparities in CKD patient
care and enable breakthrough research enabling patient
diagnosis and early treatments.



Animal models to study cognitive impairment of chronic kidney disease

Methods

o oY

« ciphthena toxin
recepion

« POD-ATTAC

. o

nepheectomy
o ischemia reperfusion
Injury (RI)

Review rodent models and
zebrafish to study aspects of
cognitive impairment in chronic
kidney disease

AMERICAN JOURNAL OF PHYSIOLOGY
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unne analysis

Cognitive tests

L, /

| ’ Histology

renal phenotyping

=

brain phenotyping

£ A

Outcome

Multimodality
phenotyping of
renal and brain
function

%
:::‘lxulu - i

brochem ical
analysis

Conclusions

Cognitive impairment is an important medical condition in individuals with
chronic kidney disease. Preclinical models are needed and useful to study
pathophysiology and new diagnostic and therapeutic opportunities.

RENAL PHYSIOLOGY. © 2024

american
physiological
society’
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1o overcome them.
Clinical data Pathophysiology
‘ Epidemiologicol studies were ?vi’;"d Underlying pothophysiologicol mechanisms of
conducted in diferent populations AL albuminuria’s effect ore still under investigation
Yl e
%Mﬁw«:ﬁ \ ,| l(f.' Availoble experimental dato indicoto that
Q@ with & higher relative risk of MCI elevoted albuminuria and low GFR are
or dementio both in cross-sectional l °“°d°":’““""‘wm”'°’::"::'y
moudmmmw-m :%’2 declines vdm"‘w"d'”""b"
- We propose 10 recommendations for further clinical studies on relationship between
Controversies albuminuria and MCI or dementia that would resolve the major questions about o
and proposals  causal relationship and the effectiveness of interventions targeting albuminuria

per se to prevent cognitive decline.




EFFICACY OF ERITHROPOIETIN AS A NEUROPROTECTIVE AGENT IN CKD-
ASSOCIATED COGNITIVE DYSFUNCTION: A LITERATURE SYSTEMATIC REVIEW

METHODOLOGY o

* Systematic Review

e 562 articles on cognitive benefits of
rHUEPO treatment in CKD patients
screened on Pubmed, Cochrane Library,
Scopus and Web of Science

e 24 studies included in the review

¢ 41.644 patients

neuropsychological-specific

SO
4]

STUDY CHARACTERISTICS i

e Clinical and
outcomes

« Patients with CKD or KF

¢ 15 observational studies

PROPOSED MECHANISMS OF rHUEPO ACTION ON CEREBRAL FUNCTIONS

Indirect effects

Bone marrow
4 Red blood cells
| J2Ne fHematocrit Memory
.
: ‘Uremic toxins Problem
) solving
Cognitive
flexibility
rHUEPO™  Direct effects
£ ! r\.",\ Language
e \F:;l ) Neuronal death skills
LV 54% %4 Inflammation
ol "."_‘.'; e Executive
*’;E\—‘{' Olygodendrocyte function

differentiation and maturation
Orientation

$White matter integrity

e 9 RCTs
OUTCOMES ‘

* Neuropsychological assessment
Neuroprotective effects » Electrophysiological markers of cognitive function

« Molecular biomarkers and brain metabolism

« Health-Related Quality of Life mental health score

* Dementia risk

CONCLUSION

rHUEPO treatment in CKD patients enhances cerebral functions and has
a neuroprotective effect exerted through direct and indirect
mechanisms. This drug offers a potential benefit on health-related
quality of life.




sl Drugs with a negative impact on cognitive function (Part 1):
S chronic kidney disease as a risk factor

Journal

CKD often leads to a high burden of medications and high risk of adverse drug reactions.

Focus points Blood—brain barrier . Modification of drug

Hiaie oy . /- @) pharmacokinetics

B
Y*‘ AV

CKD represents a risk factor for

. . CNS Change in albumin molecule

adverse drug reactions affecting ~ @ Goisiition betwesn

the central nervous system (CNS) Y protein-bound uremic toxins

via: —— — T\z and protein-bound drugs
Bl = | Distribution
_] 1.Blood-brain barrier = & N SHEOHO J, -
sy BBBY disrupsion Central »/ Peripheral
( P compartment} \compartmenl’

and

2. The impact of reduced
kidney function and
dialysis on drug
pharmacokinetics

Metabolism

CKD: competition Dialysis: impact on
between uremic toxins | | drug elimination
and drug transporter

Impaired metabolization
| drug metabolites

Conclusion: eGFR decline is a risk factor of BBB disruption and modification of drug Liabeuf, S.
pharmacokinetics. These modifications may affect drug efficacy and safety. Indeed, the Clinical Kidney Journal (2023)
increase of free drug fractions and the passage of drugs into the brain parenchyma could liabeuf.sophie@chu-amiens.fr
increase the risk of ADRs resulting in cognitive impairment. @CKlJsocial
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Wlmd m:‘:"d(bb 1o kidney domage (such as toxins) may predispose
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Condwlon cerebrovascular/neurologic complications (ot least in part in more odvanced CKD stages) and consfitute
potentially valuable therapeutic targets,
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