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Chronic Kidney Disease (CKD) is common
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Presenter Notes
Presentation Notes
Abnormalities in kidney structure or function present for > 3 months
Classified by cause, GFR category, and albuminuria- (note spelling)
Most common causes: Diabetes and hypertension
Crude prevalence of CKD was 38.0% among adults aged ≥ 70 years during 2017–March 2020
GFR naturally declines over time



Chronic Kidney Disease (CKD) Stages
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CKD is classified by stages according to eGFR and albuminuria levels . 
Prevalence of Cognitive impairment begins increasing at Stage 3 (eGFR< 60), but especially for eGFR < 30 (Stage 4), and to ~ 70% prevalence in hemodialysis (Stage 5; ESKD)
(Murray Neurology 2006)
However, albuminuria is emerging as a stronger predictor of cognitive decline than eGFR. E.g.,  an albuminuria level of 30 mg/g or higher was associated with 1.2 HR of incident CIND and 1.4 HR of incident dementia in the ASPREE study. (Murray, Kidney 360, 2022)


Reduced eGFR is a risk factor for CI
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>23,000 participants in REGARDS (REasons for Geographic And Racial Differences in Stroke) Study
Mean age 65, 2500 with CKD
CI identified using the Six-item Screener is a test of global cognitive function that includes recall and temporal orientation  items derived from the widely used Mini-Mental State Exam (Appendix A)11, 12. Scores range from 0–6; a score ≤4 has been shown to have a sensitivity of 74.2–84.0% and a specificity of  80.2 to 85.3% in community and clinical samples for a diagnosis of cognitive impairment.
Almost double the risk of CI, risk parallels severity of CKD
each 10 ml/min/1.73m2 decrease in eGFR below 60 ml/min/1.73m2 was associated with an 11% increased prevalence of impairment


Albumineria is also a risk factor for CI

Chronic kidney disease biomarkers, cognitive impairment and , _,
Kidney360

incident dementia in an older healthy cohort

Follow-up of 4.7 years

Longitudinal Cohort Population Not associated with
ASPREE trial n= 18,131 L Performance
population Median eGFR on any cognitive tests

eGFR 74 cross-sectional NO incident CIND*
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identify those at elevated risk of cognitive decline and dementia. Visual Abstract by Verner Venegas
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Mechanisms of CI

in CKD

Conventional cardiovascular risk factor

Non conventional cardiovascular risk factor
- endothelial dysfunction, oxidative stress

Vascular damages

Vascular brain damages
- White matter hyperintensities
- Lacunar infarcts
- Cerebral microbleeds
- Enlarged perivascular spaces

4 GFR
1+ Albuminuria
1+ Uremic toxins

1t Uremic toxins production
& Uremic toxins clearance

Dysbiosis

Abnormal metabolism of microbiota
Defect in intestinal barrier

@O@

Uremic toxins
accumulation

@ - Neuro inflammation

Cognitive Impairment

- Blood brain barrier disruption
- Altered neurogenesis
- Glymphatic system dysfunction
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(Fig 1 in Pepin et al. Curr Opin Nehprol Hypertens 2024;33(6))
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Conventional CVD RFs (HTN, DMII), oxidative stress, INFLAMMATION, and ASSOCIATED endothelial dysfunction (including BBB impairment)
Albuminuria is a marker of endothelial dysfunction and INFLAMMATION  
Both the kidney and brain have low vascular resistance and are sensitive to HTN
CKD is associated with ELEVATED LEVELS OF INFLAMMATION and increased cerebrovascular stiffness
(- Not sure why this figure doesn’t stress the large role of inflammation in CKD on risk of CI; it has been shown in multiple studies, including BRINK)

-Can you enlarge the figure and shrink title font size; this will be difficult to read?


CKD as a model of accelerated vascular aging and CI
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(Fig 6 in Hobson et al. Circulation Research 2023;132))
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Ah, there’s the inflammation
again, try to enlarge

Added ‘CI’ to title – OK?
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CKD is not clearly associated with AD
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Stockholm Creatinine Measurements (SCREAM) project – all Stockholm residents with serum creatinine 2006-2011; >200,000 participants, 19,000 cases of dementia
ESTHER study, population-based prospective cohort of community-dwelling older adults in Germany 
Both relied on clinical diagnoses
Study from ARIC, ACR but not eGFR associated with brain amyloid positivity 
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CKD is associated with elevated levels of
AD blood-based biomarkers
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ESTHER study
AB40 and 42 also affected, ratio is less affected


Levels of AD biomarkers decrease after
kKidney transplant
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At least some of elevations due to decreased renal clearance 
46 CKD patients pre-KT, at 12 weeks and 12 months post-KT, with baseline measures from 13 non-CKD controls (mean age 51)


Improving ADRD outcomes by preventing CKD

The risk of kidney disease and its
complications can be reduced by:

 Encourage
healthy behaviors

 Diagnose and

. Controlling blood Maintaining Quitting smoking
tre at d 1a beteS an d ;z)rless;re and proper weight
ood sugar

hypertension

Exercising Avoiding
regularly excessive use of
pain medicine

‘ National Kidney Foundation™
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Improving ADRD outcomes by treating CKD

Lifestyle

First-line
drug therapy for
most patients

Targeted therapies
for complications

T

Regular
risk factor
reassessment
(every 3-6
months)

Stop use of -
Healthy diet Physical activity tobacco products Weight management
SGLT2i Aim for SBP <120 mm Hg Statin-based therapy

continue until dialysis
or transplant

%9 @

RAS inhibitor* at maximum
4 tolerated dose (if HTN)

% 9 QU

moderate- or
high-intensity statin

@

Manage hyperglycemia
as per the KDIGO
Diabetes Guideline,
including use of
GLP-1 RA where indicated
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ASCVD risk, lipids

BP
Use ns-MRA in Dihydropyridine CCB Antiplatelet
people with diabetes and/or diuretic if agent for
and an indication needed to achieve clinical ASCVD
for use individualized

Be

BP target
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(Fig 18 in KDIGO 2024 Clinical Practice Guideline Kidney Intern;105 (45))

Manage anemia,
CKD-MBD, acidosis,
and potassium
abnormalities,
where indicated
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Include only if you have time; doubt it.
In addition to lifestyle management, treatment of diabetes and CKD with SGLT2i s, BP with RAS and or CCB, and statins for elevated lipids is rec’d.
Try to enlarge


Goal = reduce accelerated vascular aging
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