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PART 1:

INTRODUCTION
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CKD AND HEART RHYTHM DISORDERS

Patients with CKD are predisposed to atrial fibrillation/flutter,
supraventricular tachycardias, ventricular arrhythmias, and
sudden cardiac death (SCD).

Treatment options are complex and limited in CKD.

Patients with CKD are historicallyunderrepresented in clinical
trials of treatment for heart rhythm disorders.

Considerable gaps exist in the evidence base for treating
patients with CKD and heart rhythm disorders.
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KDIGO CONTROVERSIES CONFERENCE

CKD and Arrhythmias—October 27-30, 2016 in Berlin,
Germany.

International, multidisciplinary conference, divided into five
breakout groups:

— Epidemiology of Atrial Fibrillation and'Stroke in Kidney Disease
— Stroke Prevention in Atrial Fibrillation and CKD

— Rate vs. Rhythm Control in Atrial Fibrillation in CKD

— Risk Prediction and Prevention of SCD in CKD

— Potassium Homeostasis and Handling in CKD and Dialysis
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CONFERENCE GOALS

Assess the current state of knowledge related to the
evaluation, management, and treatment of arrhythmias
and CKD.

|dentify controversial topics and knowledge gaps.
Propose a research agenda to resolve these issues.

Determine whether there.is sufficient evidence to develop a
clinical practice guideline

Help pave the way to harmonize cross-talk between the heart
and the kidney communities.

¢ Kidney Disease: Improving Global Outcomes



PART 2:

ATRIAL FIBRILLATION.(AF) AND
STROKE IN CKD
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ATRIAL FIBRILLATION

Most common arrhythmia

— Affecting ~2.7-6.1 million Americans in 2010
— May increase to 12.1 million by 2030

— Worldwide prevalence, ~33.5 million-in 2010

— Age-adjusted incidence of AF increased by 12% from 1980-2000
(Olmstead County, MN)

— Lifetime AF risks are (Framingham Heart Study)

e 23% for women and 26% for men at age 40
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ATRIAL FIBRILLATION AND STROKE

AF increases risk of ischemic stroke 4- to 5-fold

— Paroxysmal, persistent, and permanent AF all predispose to
subsequent ischemic stroke

— Diagnosed AF responsible for at least 15% to 20% of all ischemic
strokes

— Subclinical AF increases subsequent risk of stroke or peripheral
embolism 2.5-fold

— Subclinical (undiagnosed) AF may be responsible for another 13% of
ischemic strokes

Healey JS, et al. NEJM 2012;366:120
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ATRIAL FIBRILLATION AND OTHER QOUTCOMES

* While stroke is the most “recognizable” outcome of AF,
analysis of the RE-LY trial showed that:

— 7% of deaths from stroke, but
— 22% were from sudden cardiac death
— 15% from heart failure

— 36% non-cardiovascular death

Marijon E, et al. Circulation 2015;128:2192
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KIDNEY DISEASE AND ATRIAL FIBRILLATION

# AF cases /
Group HR (95% ClI) 2t rlak
ACR < 30 mg/g
eGFRcys 2 90 " 1.00 (REF) 115/ 2840
60-89 il 1.25 (1.00-1.55) 407 / 5659
30-59 — 1.46(1.10-1.95) 109 / 921
15-29 - 2.30 (1.31-4.04) 147126
ACR 30-299 mg/g
eGFRoys = 90 . 1,56 (0.85-2.85) 12/ 150
60-89 — 2.55 (1.83-3.55) 57 1337
30-59 A U 2.55 (1.67-3.90) 31/136
15-29 " 4.74 (1.48-15.2) 3/10
ACR = 300 mg/g
eGFReys 2 90 . 4.29 (1.73-10.7) 5/ 24
60-89 . 2.07 (1.04-4.12) 9/55
30-59 —— 4.61 (2.78-7.65) 19/57
15-29 ————=> 13.1(6.03-28.6) 7/13
I I I [ [
oY 0 05 1 2 4 8 16
=N HR (95% Cl) Alonso A, et al. Circulation 2011;123:2946
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ATRIAL FIBRILLATION AND KIDNEY DISEASE

Table VI. Atrial Fibrillation and risk of chronic kidney disease and proteinuria,
Multivariate Models

HR (95% ClI) P value
Development of kidney dysfunction
All subjects 1.80 (1.54-2.10) <.001
Subjects w/o treated hypertension.or diabetes 2.22(1.81-2.72) <.001
Development of proteinuria
All subjects 2.16(1.92-2.42) <.001
Subjects w/o treated hypertension or diabetes 2.42 (2.06-2.83) <.001

Models were adjusted for age, sex, body mass index, systolic and diastolic blood
pressure, treated hypertension and diabetes in all subjects and were adjusted for age,
gender, body mass index, and systolic and diastolic blood pressure in subjects without
treated hypertension or diabetes.

P NS Watanabe H, et al. Am Heart J 2009;158:629
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ATRIAL FIBRILLATION AND CKD PROGRESSION

Table 2. Association Between Incident Atrial Fibrillation and
Subsequent Risk of End-Stage Renal Disease Among Adults
With Chronic Kidney Disease

HR (95% Cl)

Unadjusted 1.18 (1.06—1.31)

Adjusted for patient characteristics, cardiovascular risk 1.67 (1.46-1.91)
factors, and medication use*

Bansal N, et al. Circulation 2013;127:569
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ATRIAL FIBRILLATION AND CKD PROGRESSION

Table 2. Multivariable association of incident atrial fibrillation with risk of ESRD among participants with CKD in the Chronic Renal
Insufficiency Cohort Study

. .. N/Rate (Per 100 person-yr) Hazard Ratio (95% Confidence Interval)
£ LT e of ESRD Events . of AF with ESRD
Cox regression model
No incident AF 581/3.4 Reference
Incident AF 43/11.8 33(2.4t04.6)
Marginal structural model
No incident AF 581/3.4 Reference
Incident AF 43/11.8 32(1.9t05.2)

Adjusted for demographics, clinical site, proteinuria, eGFR, tobacco use, heart failure, coronary heart disease, hypertension, diabetes,
systolic BP, body mass index, hemoglobin, diuretic use, and angiotensin converting enzyme (ACE) inhibitor /angiotensin receptor
blocker (ARB) use. AF, atrial fibrillation.

Bansal N, et al. CJASN 2016;11:1189
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EVIDENCE SUPPORTS/CIOSE AND
BIDIRECTIONAL LINK BETWEEN CKD AND
AF

But Why?
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EPIDEMIOLOGY

* Patients with CKD have an increased burden of AF compared
to those without CKD.

 CKD and AF share many risk factors.

Shared risk factors
Age, male sex,
obesity, smoking, low physical activity
hypertension, heart failure, CVD

\ 4

Systemic processes

Inflammation, oxidative stress, fibrosis
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PREVALENCE OF AF IN CKD G5D

=f=Two AF Codes in Same Year
«=Three AF Codes at Any Time

=>&=Three Diagnosis Codes in Same Year
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Winkelmayer WC, et al. J Am Soc Nephrol 2011;22:349
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TRENDS IN MORTALITY IN G5D WITH AF
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Winkelmayer WC, et al. J Am Soc Nephrol 2011;22:349
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OUTCOMES IN G5D WITH AF - MORTALITY

Study name
Wiesholzer

Abbott

Vazquez

Vazquez

To

Genovesi

Vazquez

Chou

Wizemann
Winkelmayer(cJASN)
Winkelmayer(JASN)
Summary Event Rate

Year

2001
2003
2003
2006
2007
2008
2009
2010
2010
201
201

(events per 100 patient years)

Study name Year
Wiesholzer 2001
Abbott 2003
Vazquez 2003
Vazquez 2006
To 2007
Genovesi 2008
Vazquez 2009
Wizemann 2010
Fujii 2011
Winkelmayer(JASN) 2011
Summary Event Rate

(events per 100 patient years)

Events/Total N

31/188
90/ 3859
21/57
12/39
14 /87
68 /381
36/ 105
83/673
1342 /4412
931 /2287
7180/ 18410
26.9

Events/Total

167 / 954
1871 /9483
47 ] 468
63 /564
32/249
99 /1047
50/411
5464 /36931
57120
34940/ 183893

134

Zimmermann D, et al. Nephrol Dial Transpl 2012;27:3816
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without Atrial Fibrillation
(per 100 patient years)
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OUTCOMES IN G5D wWITH AF - STROKE

Study name
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Vazquez
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Year
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Zimmermann D, et al. Nephrol Dial Transpl 2012;27:3816

EventsiTotal N

4/158
61757
2/39
4/87

2517486
10212740
57106
721673
211337
20/ 342
148 [ 4348
1/120
1882116
s2

Events/Total N

38/954
117468
4564
6/249
39/942
2/41
14 /1061
695 / 36552
1/120
19

Rate and 95% CI
— -

~
P

™

L=

-
- —

< F

0 75 15

Sroke in patients
with Atrial Fibrillation
(per 100 patient years)

Rate and 95% CI

>
-

|

-
]
]
O
]
-
*

0 7.5 15
Stroke in patients
without Atrial Fibriliation
(per 100 patient vears)

Kidney Disease: Improving Global Outcomes




CONSEQUENCES OF AF IN CKD

* Risk of stroke elevated in both dialysis and nondialysis
patients with AF.

 The association between AF and CKD may be bidirectional;

— CKD increases risk of incident AF;
— AF may predict new-onset low GFRand proteinuria.

— AF increases the risk of progression to end-stage kidney disease.

* AF is associated with increased mortality in CKD.
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STROKE AND BLEEDING RISK SCORES

The predictive value of stroke risk scores (CHADS,,
CHADS,VASC) in CKD G5D is similar to that in the general
population.

The choice of optimal stroke risk score remains controversial.

The HAS-BLED, ORBIT, HEMORR3;HAGES and ATRIA bleeding
risk scores all include CKD measures.

Although formal use of bleeding risk scores has not been
recommended, the increased risk of bleeding with and
without oral anticoagulants (OAC) in CKD is well described
and should be considered in clinical decision making.
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PART 3:

STROKE PREVENTION.AND ORAL
ANTICOAGULAFQN
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STROKE IN PATIENTS WITH CKD AND AF

Multifactorial mechanisms leading to stroke that are poorly
understood.

AF may be:
— a direct cause of cardioembolic stroke
— a risk marker of ischemic stroke

— inrare cases, a consequence of stroke

Direct oral anticoagulants (DOAC) are preferred in
comparison to warfarin for prevention of stroke and
systemic embolism in patients with eCrCl 30-50 ml/min.
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DOAC vs. WARFARIN

Intervention

Hazard ratio (95% CI)

Dabigatran 150 mg (n=1,232) 0 &
Dabigatran 110 mg (n = 1,196) ») §* .
Rivaroxaban 15 mg (n=1,474) 0O S g
(0]
Apixaban 5 mg* (n=1,508) 0 g 9
Edoxaban 30 mg (n = 1,302) 5 o
Dabigatran 150 mg (n=1,232)
<
Dabigatran 110 mg (n=1,196) %.
Rivaroxaban 15 mg (n=1,474) | o2
Apixaban 5 mg* (n =1,508) 8 2
@
Edoxaban 30 mg (n=1,302) O
| | 1
0.2 0.5 1.0 2.0
Favours NOAC Favours warfarin
ey Adapted from Qamar A and Bhatt DL. Nat Rev Nephrol 2015; 11: 200-202.
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DOACS IN PATIENTS WITH CKD G4—-G5D

Observational studies provide conflicting data on the safety
and efficacy of DOACs in this population.

Therapeutic range values (TTR) are more likely to be poor in

CKD and can mediate the increased stroke and bleeding risk in
CKD.

Warfarin may lead to CKD via repeated subclinical glomerular
hemorrhages or through accelerated tissue or vascular
calcification.

Low-dose apixaban (2.5 mg orally twice daily) in CKD G5/G5D
may be considered, to reduce bleeding risk, until clinical
safety data are available.
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CKD CATEGORIES LACKING RCT DATA ON
ANTICOAGULATION UTILITY

eCrCl, ) Warfarin Apixaban® Dabigatran Edoxaban Rivaroxaban
ml/min
15-30 Adjusted 2.5mg PO BID Unknown (75 30 mg daily” 15 mg daily
dose for INR  could be considered mg PO BID)*** could be could be
2-3 could be considered considered
considered
<15 not on Equipoise Unknown Not Not Unknown
dialysis based on (2.5 mg PO BID)" recommended recommended (15 mg daily)4
observational
data and
meta-
analysis
<150n Equipoise Unknown Not Not Unknown
dialysis based on (2.5 mg PO BID)* recommended recommended (15 mg daily)*
observational
data and
meta-
analysis
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PRAGMATIC CONSIDERATIONS FOR CKD
PATIENTS TREATED WITH DOACS

Given the imprecision in measures for estimating kidney
function (eCrCl or eGFR), individualization of DOAC dosing
based on either method is reasonable.

Systemic measures focused on'patient safety are needed to
guide clinicians regarding the use of DOACs.

Team-based, multidisciplinary participation in any decisions
regarding DOAC therapy will be helpful.

Ongoing, periodic monitoring of kidney function because
decline over time may necessitate dose modification.

For patients with CKD G5D on anticoagulants, strategies to
reduce bleeding should be employed where feasible.
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ANTIPLATELET THERAPY FOR STROKE
PREVENTION IN CKD PATIENTS WITH AF

* There is insufficient evidence to recommend single or dual
antiplatelet therapy for prevention of stroke/
thromboembolism in AF among patients with CKD G4—G5D.

* These patients should not receive concomitant antiplatelet
therapy while taking anticoagulants, unless specifically
indicated (e.g., recent coronary stent).

 The duration of concomitant single or dual antiplatelet
therapy in those receiving anticoagulants needs to be
minimized and individualized based on clinical factors and
type of stent.
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PART 4

RATE VS. RHYTHM CONTROL
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GENERAL CONSIDERATIONS

Indications for a rhythm control strategy in CKD patients
mirror those in the general population.

Older RCTs have demonstrated that riiythm and rate-control
strategies are equivalent in terms.of their effects on risks of
heart failure, stroke, and survival.

Anticoagulation should also be continued based on stroke risk
unless otherwise contraindicated.

Hemodialysis patients with hemodynamic instability due to AF
during dialysis sessions may benefit from rhythm control.

Patients without clear indications for a rhythm control
strategy should default to rate control.
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RATE VS. RHYTHM CONTROL IN CKD

Initial assessment
History (AF duration, symptom severity, etc.)
Physical examination
Laboratory assessment

Rate Versus Rhythm Control

Muiltidisciplinary Approach Invoiving
A Heart Rhythm Specialist

AF-related factors CKD-related factors
Duration of AF Disease severity
LA siz {o HD session
LVH, LVE Pro-arhythmic factors
Age (K+, Mg++, HD Bath)
Comorbidity
Reversible causes

Rhythm Control
Rate Control Younger age

Older age Symptomatic

Less symptomatic Recent onset

Longer duration Short duration

No problem with HD Interferes with HD

Procedure Performance

Higher comorbidity Reversible causes

LA size large Relatively healthy patient
Small LA size

Adapted from Kirchhof P., et al. Eur Heart J 2016; 37: 2893—-2962.
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RHYTHM CONTROL IN CKD

Initiation of long term rhythm control therapy to improve symptomsin AF

No or minimal signs Coronary artery

for structural heart
disease

Patient choice

Dronedarone (I1A)
Flecainide (1A)

Catheter
ablation

(llaB)
Propafenone (I1A)

~

disease, significant
valvular heart diseas:t
abnormal LVH

ronedarone (lA)
Sotalol (IA)

Catheter
ablation
(UELE))

Heart failure

Patient choice

Catheter
ablation
(ELE))

Amiodarone
(I1A)

Amiodarone (lA)
Sotalol (IA)

B Adjust dose in eGFR, avoid class IC in structural heart disease
B Use only in mild eGFR, high risk of accumulation and torsade de point in advance stages

Adapted from Kirchhof P., et al. Eur Heart J 2016; 37: 2893—-2962.

%ogp,
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OTHER CONSIDERATIONS: RATE CONTROL

Alterations in symptomatology and a potentially increased
propensity to develop tachycardia-mediated cardiomyopathy.

Pharmacokinetics and dialyzability of rate-control agents.

Atrioventricular nodal ablation and pacemaker implantation;
however, transvenous devices have high rates of
complications in hemodialysis patients.
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RHYTHM VS. RATE CONTROL: MORTALITY

| Risk Ratio (95% CI)
AFFIRM 1.14 (1.00, 1.32) 0.98
PIAF < 1 (0.14, 6.88) 0.50
STAF : (0.16, 1.61) 0.96
RACE 5 (0.51, 1.81)
Overall (95% CI) > 1.12 (0.98, 1.28)
! ' P=0.09
0.10 1.00 7.00

Relative Risk of Death With
Rhythm Control vs Rate Control

*’\ Dr;" Wyse DG. Prog Cardiovasc Dis. 2005;48:125-138
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OTHER CONSIDERATIONS: RHYTHM CONTROL

e Direct current cardioversion (DCCV) is the most commonly
used method of rhythm restoration in patients with persistent
AF.

 DCCV alone is generally insufficient to maintain normal sinus
rhythm.

* Long-term antiarrhythimic drugs or ablation are necessary for
rhythm control.

— The use of antiarrhythmic drugs is limited in patients with CKD
because of issues with renal clearance and proarrhythmic risks in
individuals with structural heart disease.

— Catheter ablation is more effective than antiarrhythmic drugs alone
for maintenance of sinus rhythm.
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OTHER CONSIDERATIONS: RHYTHM CONTROL

* In general, sinus rhythm maintenance via ablation is
associated with improved eGFR, while ablation failure is
associated with eGFR decline.

* Radiofrequency ablation for rhythm control of atrial flutter
should be considered as first-line therapy in CKD patients,
given the high success and low complication rates

* Lifestyle modifications.reduce the burden of AF in the general

population, as does treatment for obstructive sleep apnea
(OSA).

] 4"’4.'\ v

O
c{‘\“e"::"w Kidney Disease: Improving Global Outcomes



PART 5:

PREVENTION OF SUDDEN) CARDIAC
DEATH (SCD)
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PART 6:

POTASSIUM HOMEQSTASIS AND
HANDLING IN CKD'AND DIALYSIS
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CONCLUSIONS

People with CKD have an increased burden from AF relative to
those without CKD, and an elevated risk of stroke.

For preventing stroke in patients with eCrCl 30-50 ml/min,
DOACs are preferred to warfarin.

For CKD G5D patients with AF, there are insufficient data to
recommend warfarin routinely for preventing stroke.

Evidence from RCTs indicates that rhythm and rate control
strategies are equivalent in terms of their effects on risks of
heart failure, stroke, and survival.
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CONCLUSIONS

 There remain considerable knowledge gaps concerning
management of AF in CKD. A multidisciplinary approach is
vital for understanding the mechanisms.of arrhythmias in

CKD, as well as for evaluating therapies and improving clinical
care.
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FOLLOW KDIGO

www.kdigo.org

Facebook.com/goKDIGO
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