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First direct study of HD-induced cardiac ischemia
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Cardiac MRI during hemodialysis
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Longer term effects of recurrent cardiac injury- Heart failure

Factor associated with development of myocardial

, OR | Pvalue
stunning
UF volume during HD of 1L 5.1
UF volume during HD of 1.5L 11.6 | 0.007
UF volume during HD of 2L 26.2
Max SBP reduction during HD of 10 mmHg 1.8
Max SBP reduction during HD of 20 mmHg 3.3 0.002
Max SBP reduction during HD of 30 mmHg 6.0

P<0.0001 P>0.9
— —

w
g

1

N
2

2.0+ o
1.54
1.04
0.5
0.0

Mean SF at rest (%)

B;se 12 rfnonths Base 12 months

Segments with Segments without
RWMAs RWMAs

Burton JO, Korsheed S, Mclntyre CW. Clin J Am Soc Nephrol. 2009 May;4(5):914-20
Burton JO, Jefferies HJ, Mcintyre CW . Clin J Am Soc Nephrol. 2009 Dec;4(12):1925-31

SEPTUM

FR= 51 fps

Impact of Myocardial Stunning on 1-year Mortality

Percent survival

100
90~
80 P=0.019
70
—a— Stunners
60 —— Non-stunners
Sc T T T 1
0 100 200 300 400

Days elapsed



Children on dialysis- Uremia without classical CAD
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Myocardial stunning occurs @
during intermittent haemodialysis for acute
kidney injury
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Importance of tissue perfusion patterns- beyond HF
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CLINICAL STUDY

Hemodialysis-Induced Left Ventricular Dysfunction Is Associated
with an Increase in Ventricular Arrhythmias




Dying to Feel Better: The Central Role of
Dialysis—Induced Tissue Hypoxia

Christopher Mcintyre and Lisa Crowley
Clin ] Am Soc Nephrol 11: eee—eee, 2016. doi: 10.2215/CJN.01380216




HD- associated brain injury

* Universal
* Functionally significant
* Progressive

. Directly proportional to white
matter changes

* Independently associated to
hemodynamic instability

Mclntyre CW, Goldsmith DJ. Kidney Int. 2015 Jun;87(6):1109-15
Eldehni MT, Odudu A, McIntyre CW. J Am Soc Nephrol. 2015 Apr;26(4):957-65
Eldehni MT, MclIntyre CW.Semin Dial. 2012 May;25(3):253-6
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Toxic neurotransmitter release and Inflammation

Pre hemodialysis -
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Innate immune memory in the brain
shapes neurological disease hallmarks
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Microglia are recruited and activated- with memory
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Gut derived endotoxin in CKD
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Circulating Bacterial Fragments as Cardiovascular Risk
Factors in CKD
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HD effects on hepatic perfusion- the selfish liver
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HD-induced organ injury- Interconnected and horrible







Cooled dialysate- application to cardiovascular
protection

Randomized Clinical Trial of Dialysate Cooling
and Effects on Brain White Matter

Mohamed T. Eldehni, Aghogho Odudu, and Christopher W. Mcintyre

Randomi Division of Medical Sciences and Graduate Entry Medicine, School of Medicine, University of Nottingham,
Nottingham, United Kingdom
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Cardiac and neuro-protection with cooling
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MY TEMP Trial- cluster RCT
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Associations between Hemodialysis Facility Practices to
Manage Fluid Volume and Intradialytic Hypotension and
Patient Outcomes
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Remote ischemic preconditioning (RIPC)

Stimulus | | Effector | | Cell-signalling l | Protection |
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RIPC effect on dialysis induced cardiac injury
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I \
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Final visit 4
| RIPC is sustained

| Standard HD day 28 | | Standard HD day 28

fixed at 13.6 d37.0°C.
“RIPCat day 10 consists of 4x5 minute cuff inflations to 200mmHg, with 5 minute intervals of deflation. Sham-RIPC uses 4x5 minute cuff inflations to
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Exercise pre-conditioning to protect against HD-induced cardiac injury

JAMA Cardiology | Review
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Impact of daily dialysis on HD-induced cardiac injury
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Myocardial Na deposition- cardiotoxic
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Increased myocardial sodium signal intensity
in Conn’s syndrome detected by 2Na magnetic
resonance imaging
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We need to do better- Precise and timely

Can only detect when harm has been
evidenced

No adequate biomarkers

No feasible epidemiologically based
approach

No window for intervention or
refinement before irreversible harm
(HF or SCD)

One-size fits-all | Stratified medicine Precision medicine

medicine | |

Stratification Personalisation
—_—
Patients are groupedm Patient individual:
by: Disease Preferences,

Subtypes ® ® O (linical features
Demographics Medication history
Clinical features Environment
Biomarkers Behaviours & habits

Biomarker
Precision medicine




Virtual cardiac physiology laboratory- VCPL
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Virtual cardiac physiology laboratory- Patient specific simulation of uremic heart
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Patient specific data
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So what does this all actually look like?

Pati i i i _|I'|SErti0I’l0f Ontinuous monitoring Of IR
. . atient Cardiac CT Non invasive lmplantable

l l P recruitmen during HD P mappin, |00

Cu ent Vc L Valldatlon t t 8 E g - (12 lI )

Iterative EP simulations

Patient Simulated CV Simulated CV

VCPL HD response HD response

Specific data

MODIFY
VIRTUAL TREATMENT

—.




Conclusion and Controversy

The New England
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ACCELERATED ATHEROSCLEROSIS IN PROLONGED MAINTENANCE HEMODIALYSIS

Armanoo Livowsex, MDD, Bexxaxo Cuansa, MDD, Doxaro J. Swrsxarn, MD,, ano
Brioivag H. Scamses, M.D.
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