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Atrial Fibrillation

B Atrial fibrillation

« Supraventricular arrhythmia with :

 Uncoordinated atrial electrical
activation

* |Ineffective atrial contraction

c ECG:

* Irregular R-R intervals A i

« Absence of distinct repeating P waves
and

* lrregular atrial activations
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AF is not just an electrocardiographic abnormality

cA)l;Fégl:‘teed Frequency in AF | Mechanism(s)
Death 1.5 - 3.5 fold increase Excess mortality

related to:
* HF, comorbidities
* Stroke

Stroke 20-30% of all ischaemic | « Cardioembolic, or
strokes, 10% of * Related to comorbid
cryptogenic strokes vascular atheroma

LV dysfunction / | In 20-30% of AF * Excessive ventricular

Heart failure patients rate

* Irregular ventricular
contractions
& * A primary underlying
cause of AF
Cognitive decline | HR 1.4/ 1.6 * Brain white matter

/ Vascular
dementia

(irrespective of stroke
history)

lesions, inflammation,
* Hypoperfusion,
* Micro-embolism
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AF-Related . - |
Outcome Frequency in AF | Mechanism(s)
Depression Depression in 16-20% | * Severe symptoms

(even suicidal ideation)

and decreased QoL
* Drug side effects

Impaired quality

of life

&

>60% of patients

* Related to AF burden,
comorbidities,
psychological
functioning and
medication

* Distressed personality

type

Hospitalizations

10-40% annual
hospitalization rate

* AF management,
related to HF, Ml or
AF related symptoms

* Treatment-associated
complications

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498. m
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Epidemiology

* Prevalence of AF around 2-4%

* Increases with age

«280yo:16%
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Projected AF prevalence

Projected increase in AF prevalence

LIFETIME RISK for AF
among elderly in EU 2016-2060 o

1 in 3 individuals
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0 . . 1 . 1 . , . ! of European ancestry
2016 2020 2025 2030 2035 2040 2045 2050 2055 2060 at index age of 55 years

Year 37.0% (34.3% to 39.6%)
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Global Burden of CKD

* Prevalence of CKD around 9 %
« CKD prevalence increased 29.3% since 1990

 Hypertension, diabetes, high BMI & diet
high in sodium main causes of CKD
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Figure 4: Number (A) and rate (B) of global DALYs for CKD by underlying cause in 1990 and 2017

DALY=disability-adjusted life-year. CKD=chronic kidney disease.

GBD Chronic Kidney Disease Collection Collaboration. Lancet. 2020 Feb 29;395(10225):709-733. m
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Global Burden of CKD

* Preval

« CKD p
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CKD Prevalence increases with age

Hill et al. PLoS One. 2016 Jul 6;11(7):e0158765.
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Incident AF according to the CKD Stage

004 Health insurance adult subscribers
who have had more than 2 heailth checkups
between 2009 and 2012,
and extracted T0% of subjects

by random sampling
(N=5.798.110)
‘ Subjects were axcluded if
- Basaline values of GFR or dipatick albuminuria
were missing (N=28570)
Subjects had outlier GFR (N=174.882)
0.03 jects were diag with prevaient atrial
. mitral or had m al heart
valves before baseline date (N=254.719)
- Subjects who developed atrial fibriliation. end stage
kidney disease, or died of any of cause within 1 year
® l from baseline date (N=513.842)
o
1
°
2 Eligible analytic cohort
e 002 (N=4.827.987)
z
s
>
§ l l B -
| s [ee’ | [P | oy o
00
CKD Stages
Hazard ratio (95% CI
(KDIGO) ( )
. Stage 1 1.77 (1.69-1.85)
0 1000 2000 3000 4000 Stage 2 1.85 (1.80-1.91)
Time in Days
w— Non CKD = CKD stage | === CKD stage 2 === CKD stage 3 === CKD stage 4 Stage 3 1 99 (1 95_204)

Stage 4 4.04 (3.07-5.33)

Adjusted with age, body mass index, smoking, drinking, systolic/diastolic blood pressure and
comorbidities.
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Bidirectionnal Relationship

|
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Study (year) Population n Groups Follow-up  Finding(s)
(reference) (years)
Guo et al. Chinese adults 88312  CKD vs. non-CKD NA Increased prevalence of AF by four-fold in CKD; dose-re-
(2019)"® sponse relation between incident AF and worsening CKD
Carrero et al. eGFR <60 with- 116 184  eGFR 45-60 vs. eGFR 39 Dose-response relation between incident AF and worsening
(2018)*° out AF 3044 vs. eGFR <30 eGFR; eGFR <30 was associated with a 1.6-fold increased
risk of incident AF (reference eGFR 45-60)
Marcos et al. Population-based 8265 Creatinine, eGFR, cystatin 98 Mo association between incidence of AF and markers of re-
(2017)% cohort, C and urine albumin ex- nal function (creatinine, eGFR, and cystatin C); dose—re-
enriched cretion as continuous sponse relation between incident AF and urine albumin
by those with variables excretion
albuminuria
Laukkanen et al. Population-based 1840 eGFR =90 vs, eGFR 60— 37 eGFR 15-59 was associated with a 2.7-fold increased risk of
(201 6)" cohort 89 vs. eGFR 15-59; incident AF (reference eGFR >90); higher incidence of AF
macroalbuminuria vs. with macroalbuminuria
no albuminuria
Alonso et al Population-based 10 328 eGFR >90 vs. eGFR 60— 101 Duose-response relation between incident AF and worsening
(2011)* cohort 80 vs. eGFR 30-59 vs. eGFR; risk of incident AF increased even with mild renal
eGFR 15-29; macroal- dysfunction; eGFR 15-29 was associated with 3.2-fold in-
buminuria vs. microal- creased risk of incident AF (reference eGFR >90); higher
buminuria vs. no incidence of AF with albuminuria
albuminuria
Deo et al. Ambulatory el- 4663 Cystatin C quartiles; eGFR 74 No association between incidence or prevalence of AF and
(2010)** derly patients >60 vs. eGFR <60 eGFR; two highest quartiles of cystatin C levels were each
associated with a 1.5-fold increased risk of incident AF
(reference Quartile 1); no association between prevalence
of AF and cystatin C levels
lguchi et al. Population-based 41417 eGFR tertiles NA Higher prevalence of AF with decreasing eGFR tertiles; OR
(2008)™ cohort 1.91 (95% Cl of 1.54-2.38) in the lowest tertile compared
to the highest tertile
Bansal et al. CKD without AF 3091 Incident AF vs. no incident 59 Incident AF in CKD was associated with a 3.2-fold increased
(2016”7 and ESRD AF risk of developing ESRD requiring RRT or kidney
transplant
Bansal et al. eGFR <60 with- 206229  Incident AF vs. no incident 5.1 Incident AF in CKD was associated with a 1.7-fold increased
(2013)"° out AF and AF; eGFR. 45-59 vs, risk of developing ESRD requiring RRT or kidney trans-
ESRD eGFR 30-44 vs. eGFR plant; dose-response relation between incident AF and
15-29 vs. eGFR. <15; both worsening eGFR and albuminuria
dipstick albuminuria
Watanabe et al. Population-based 235818  Incident AF vs. no incident 59 Incident AF was associated with a three-fold increased risk
(2009)*¢ cohort AF; eGFR >60 vs. eGFR developing CKD; higher incidence of AF with worsening

30-59 vs. eGFR <30

eGFR

Ding et al. Cardiovasc Res. 2021 Mar 21;117(4):1046-1059.
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Bidirectionnal Relationship

Study (year) Population n Groups Follow-up  Finding(s)

(reference) (years)

Guo et al. Chinese adults 88 312 CKD vs. non-CKD NA Increased prevalence of AF by four-fold in CKD; dose-re-
(2019)"® sponse relation between incident AF and worsening CKD

Carrero et al. eGFR <60 with- 116 184  eGFR 45-60 vs. eGFR 39 Dose-response relation between incident AF and worsening
(2018)*° out AF 3044 vs. eGFR <30 eGFR; eGFR <30 was associated with a 1.6-fold increased

risk of incident AF (reference eGFR 45-60)

Marcos et al. Population-based 8265 Creatinine, eGFR, cystatin 9.8 Mo association between incidence of AF and markers of re-

(2017)% cohort, C and urine albumin ex- nal function (creatinine, eGFR, and cystatin C); dose—re-

AF Prevalence in CKD is around 18%
CKD Prevalence in AF is around 65%

Soliman et al. Am Heart J. 2010 Jun;159(6):1102-7.
Boriani, Sci Rep. 2016 Jul 28,6:30271.
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(reference Quartile 1); no association between prevalence

of AF and cystatin C levels

lguchi et al. Population-based 41417 eGFR tertiles NA Higher prevalence of AF with decreasing eGFR tertiles; OR
(2008)"* cohort 1.91 (95% Cl of 1.54-2.38) in the lowest tertile compared
to the highest tertile
Bansal et al. CKD without AF 3091 Incident AF vs. no incident 59 Incident AF in CKD was associated with a 3.2-fold increased
(2016”7 and ESRD AF risk of developing ESRD requiring RRT or kidney
transplant
Bansal et al. eGFR <60 with- 206229  Incident AF vs. no incident 5.1 Incident AF in CKD was associated with a 1.7-fold increased
(2013)"° out AF and AF; eGFR. 45-59 vs, risk of developing ESRD requiring RRT or kidney trans-
ESRD eGFR 30-44 vs. eGFR plant; dose-response relation between incident AF and
15-29 vs. eGFR <15; both worsening eGFR and albuminuria
dipstick albuminuria
Watanabe et al. Population-based 235818  Incident AF vs. no incident 59 Incident AF was associated with a three-fold increased risk

(2009)*¢

cohort

AF; eGFR >60 vs. eGFR
30-59 vs. eGFR <30

developing CKD; higher incidence of AF with worsening
eGFR

Ding et al. Cardiovasc Res. 2021 Mar 21;117(4):1046-1059.
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Risk Factors for incident AF
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Risk Factors for incident AF
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Risk Factors for incident AF
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Mechanisms in CKD leading to AF

Neuro Hormonal
activation

———

71 Inflammatory

markers - ~
211 Uraemic toxins
& J
4 A
» Electrolytes imbalance
" J
( )
Haemodynamics
changes
& J
Renin Angiotensin
Aldosterone System
Reactive oxygen species
21 cytokines
71 cell adhesion molecules
211 TGF-p1
Macrophage infiltration Hépital européen
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Coumel Triangle

Substrate

Modulator Trlgger
(Autonomic tone)
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Coumel Triangle

> Substrate

Modulator Trlgger —
(Autonomic tone)
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Mechanisms in AF leading to CKD

Low Cardiac Output / HF

Micro thrombi

Medications

Comorbidities
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Is AF dangerous in CKD?

Incident Atrial Fibrillation and the Risk of Stroke in

Adults with Chronic Kidney Disease
The Stockholm CREAtinine Measurements (SCREAM) Project

Juan Jesus Carrero,” Marco Trevisan," Manish M. Sood,” Peter Barany,” Hong Xu,' Marie Evans,” Leif Friberg,* and

Karolina Szummer{~

o /1000 /1000 /1000
12 /O patient e years patient e years patient e years

New Atrial
Fibrillation
oy
Adjusted Adjusted
. P  0dds Ratio 0dds Ratio
4 years follow-up 2 0 1 8
- ] m

116,184 adults
with CKD and
No AFib _ Stroke Death
No dialysis No Atrial

Fibrillation

No transplant
88¢y /1000 /1000
0 patient eyears patient e years
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s AF+CKD dangerous?

RESEARCH ARTICLE

Chronic kidney disease and atrial fibrillation: A
dangerous combination

Gurbey Ocak""22* Meriem Khairoun?, Othman Khairoun?, Willem Jan W, Bos'*,
Edouard L. Fu®, Maarten J. Cramer®, Jan Westerink®, Marianne C. Verhaar?, Frank
L. Visseren®, UCC-SMART study group’

—~ 80
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s

= 60+
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) 40' -

> e
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Table 2. Combination of atrial fibrillation and chronic kidney disease and risk of bleeding, ischemic stroke and mortality.

Atrial fibrillation | Chronic kidney disease Number of events |Crude HR (95%CI) | Adjusted HR (95%CI)
BLEEDING

No No N =9,268 211 2.6 1 (ref) 1 (ref)

Yes No N=374 18 7.7 27 (1.7-4.4) 1.9 (1.1-3.2)
No Yes N =2,427 116 5.7 2.1(1.7-2.7) 1.5 (1.2-1.9)
Yes Yes N=325 37 17.2 6.1 (4.3-8.7) gu(z.n-u
ISCHEMIC STROKE

No No N =9,268 233 2.9 1 (ref) 1 (ref)

Yes No N=374 19 8.0 27 (1.7-4.4) 1.8 (1.1-3.1)
No Yes N=2427 123 6.1 2.1 (1.7-2.6) 1.5 (1.2-1.9)
Yes Yes N=325 16 213 7.3 (5.3-10.0) @2(3 0-6.0
MORTALITY

No No N = 9,268 1,189 145 1 (ref) 1 (ref)

Yes No N=374 75 30.7 25 (2.0-3.1) 1.4 (1.1-1.8)
No Yes N =2,427 747 358 2.6(2.4-2.8) 1.5 (1.3-1.6)
Yes Yes N=325 192 817 6.5 (5.6-7.6) G2(19-26D

Abbreviations: IR, incidence rate per 1000 person-years; HR, hazard ratio; CI, confidence interval.

Notes:

* Adjusted: Hazard ratio adjusted for age, sex, body mass index, hypertension, stroke, myocardial infarction, peripheral arterial disease, heart failure, diabetes mellitus,
use of anticoagulant drugs (vitamin K antagonists and direct oral anticoagulants), antiplatelet agents and hemoglobin levels.

Ocak et al. PLoS One. 2022; 17(4): e0266046
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AF Diagnosis

ECG documentation is required to establish the ——
professional) intermittent ECG
rhythm strip using smartphone or
dedicated connectable device

- S
e "N

diagnosis of AF.
® A standard 12-lead ECG recording or a sin-
gle-lead ECG tracing of >30 s showing heart

rhythm with no discernible repeating P waves

Intermittent smartwatch ECG |
initiated by semi-continuous L

o
Z ; i x o~
and irregular RR intervals (when atrioventric- S WA gk
la duction is not impaired) is diagnostic 2 I | =~ | ==~
ular condu ; p gn - " 1% "
of clinical AF. ( W (

1-2 week continuous ECG patches Implantable cardiac monitors

S AN -
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AF Screening

Opportunistic screening for AF by pulse taking
or ECG rhythm strip is recommended in
patients 65 years of age, 88211223225
Systematic ECG screening should be considered
to detect AF in individuals aged >75 years, or
those at high risk of stroke.*'%%242%

AF SCREENING

Hopital européen
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AF Screening

Implantable loop recorder detection of atrial fibrillation to
prevent stroke (The LOOP Study): a randomised controlled
trial

Jesper H Svendsen, Seren Z Diederichsen, Seren Hajberg, Derk W Krieger, Claus Graff, Christian Kronborg, Morten 5 Olesen, Jonas B Nielsen,
Anders G Holst, Axel Brandes, Ketil | Haugan, Lars Kaber

A Stroke or systemic arterial embolism D All-cause death

100 —— Control
— LR
164 HR1-00(95% Cl 0-84-120); p=0-
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Clinical outcomes in systematic screening for atrial
fibrillation (STROKESTOP): a multicentre, parallel group,
unmasked, randomised controlled trial

Emma Svennberg, Leif Friberg, Viveka Frykman, Faris Al-Khalili, Johan Engdahl*, Mdrten Rosenqist®
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Svendsen et al. Lancet. 2021 Oct 23;398(10310):1507-1516.
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AF Screening

Implantable loop recorder detection of atrial fibrillation to
prevent stroke (The LOOP Study): a randomised controlled

trial

Jesper H Svendsen, Seren Z Diederichsen, Seren Hajberg, Derk W Krieger, Claus Graff, Christian Kronborg, Morten 5 Olesen, Jonas B Nielsen,

Clinical outcomes in systematic screening for atrial
fibrillation (STROKESTOP): a multicentre, parallel group,
unmasked, randomised controlled trial

Anders G Holst, Axel Brandes, Ketil | H
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25+

JAMA | US Preventive Services Task Force | RECOMMENDATION STATEMENT

Screening for Atrial Fibrillation
B ol US Preventive Services Task Force Recommendation Statement

L Asymptomatic adults
50 years or older

The USPSTF concludes that the current evidence is insufficient to assess the |
balance of benefits and harms of screening for atrial fibrillation.

T T

0 1 2

/ 0‘ 15 1 5
I 1 I I | 1 1 I I | I 1
0 1 2 3 4 5 6 o0 1 2 3 4 5 6 0 T T T T T T 1
0 T T T 1 Before 1 year 2years  3years 4years GSyears Byears  7years
0 2 4 6 8 screening
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0.81(0-55-118) 027
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AF Treatment

1'reat AF: The ABC pathway

A

Anticoagulation/
Avoid stroke

Better
symptom
control

C

Comorbidities/
Cardiovascular
risk factor
management
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| Universite Georges-Pompidou
Paris Cite Hindricks, et al. Eur Heart J. 2021 Feb 1:42(5):373-498. AP-HP




AF Treatment

Management of Adults with Newly
Diagnosed Atrial Fibrillation with and

Without Chronic Kidney Disease

JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY

Methods Conclusion
* In adults with newly dligﬂOSOdAF

115,564 incident atrial fibrillation AF medications (rate CKD severity was associated with
(AF) cases, along with AF E control medications, lower receipt of rate control agents,
medications and procedures were antiarrhythmic anticoagulation and AF procedures.
identified at two integrated health medications and * Data °" efficacy and ‘safety of AF
care delivery systems anticoagulation), and AF- therapies in CKD patients are needed

related procedures were to inform management strategies.

Baseline eGFR was calculated

from at least 2 outpatient serum
creatinine measures separated

by 290 days

Results
* Compared to those with eGFR>60 ml/min/1.73 m?, patients with —
eGFR 30-44 (adjusted hazard ratio [aHR] 0.91, 95%CI:0.99-

0.93), 15-29 (aHR 0.78, 95%C]1:0.75-0.82) and <15 ml/min/1.73 v
m2 (HR 0.64, 95%CI:0.58-0.70) had lower use of any AF

identified from electronic
health records

r

s

.z
therapy '
* In particular, AF patients with eGFR 15-29 ml/min/1.73 m? had lower adjusted
use of rate control agents, warfarin, and DOACs compared with eGFR 260
ml/min/1.73 m2

’ S Hopital européen
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Stroke Risk

CHA,DS,-VASc score
Risk factors and definitions

C Congestive heart failure
Clinical HF, or objective evi-
dence of moderate to severe
LV dysfunction, or HCM
H Hypertension
or on antihypertensive therapy

A Age 75 years or older

D Diabetes mellitus
Treatment with oral hypogly-
caemic drugs and/or insulin or
fasting blood glucose
>125 mg/dL (7 mmol/L)

S StrokePrevious stroke, TIA, or
thromboembolism

A4 Vascular disease
Angiographically significant
CAD, previous myocardial
infarction, PAD, or aortic
plaque
A Age65—T4years

Sc  Sex category (female)

Maximum score

| Universite
Paris Cite

Comment

Recent decompensated HF irrespective of LVEF (thus incorporating HFrEF or HFpEF), or the
presence (even if asymptomatic) of moderate-severe LV systolic impairment on cardiac imag-
ingm: HCM confers a high stroke risk’*® and OAC is beneficial for stroke reduction.**’

History of hypertension may result in vascular changes that predispose to stroke, and a well-
controlled BP today may not be well-controlled over time.”** Uncontrolled BP - the optimal BP
target associated with the lowest risk of ischaemic stroke, death, and other cardiovascular out-
comes is 120 - 129/<80 mmHg.**®

Age is a powerful driver of stroke risk, and most population cohorts show that the risk rises
from age 65 years upwards.”*” Age-related risk is a continuum, but for reasons of simplicity and
practicality, 1 point is given for age 65 - 74 years and 2 points for age 275 years.

Diabetes mellitus is a well-established risk factor for stroke, and more recently stroke risk has
been related to duration of diabetes mellitus (the longer the duration of diabetes mellitus, the
higher the risk of mromboembolism3‘°) and presence of diabetic target organ damage, e.g. retin-
opathy.**' Both type 1 and type 2 diabetes mellitus confer broadly similar thromboembolic risk
in AF, although the risk may be slightly higher in patients aged <65 years with type 2 diabetes
mellitus compared to patients with type 1 diabetes mellitus.>*2

Previous stroke, systemic embolism, or TIA confers a particularly high risk of ischaemic stroke,
hence weighted 2 points. Although excluded from RCTs, AF patients with ICH (including hae-
morrhagic stroke) are at very high risk of subsequent ischaemic stroke, and recent observational
studies suggest that such patients would benefit from oral anticoagulation.”***

Vascular disease (PAD or myocardial infarction) confers a 17 - 22% excess risk, particularly in
Asian patients.”**~**® Angiographically significant CAD is also an independent risk factor for
ischaemic stroke among AF patients (adjusted incidence rate ratio 1.29, 95% Cl 1.08 - 1.53).>*
Complex aortic plague on the descending aorta, as an indicator of significant vascular disease, is
also a strong predictor of ischaemic stroke.**®

See above. Recent data from Asia suggest that the risk of stroke may rise from age 50 - 55 years
upwards and that a modified CHA;DS,-VASc score may be used in Asian patients.”®"**?

A stroke risk modifier rather than a risk factor.”

DESC 2020

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.

Recommendations Class® Level®

For stroke prevention in AF patients who are eligible for OAC, NOACs are recommended in preference to VKAs (excluding
patients with mechanical heart valves or moderate-to-severe mitral stenosis),***

For stroke risk assessment, a risk-factor-based approach is recommended, using the CHA;DS;-VASc clinical stroke risk score to ..

initially identify patients at ‘low stroke risk’ (CHA;DS;-VASc score = 0 in men, or 1 in women) who should not be offered antith

rombotic therapy.?*3%8

OAC is recommended for stroke prevention in AF patients with CHA;DS,-VASc score >2 in men or >3 in women.*'?
OAC should be considered for stroke prevention in AF patients with a CHA;DS,-VASc score of 1 in men or 2 in women. a -

Treatment should be individualized based on net clinical benefit and consideration of patient values and preferences,””™* "%
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Stroke Risk

Most commonly studied Positive Other clinical risk Imaging Blood/urine
clinical risk factors studies/All  factors’*® biomarkers??'32¢ 328 biomarkers®?? 32
(a systematic review)*** studies
Stroke/TIA/systemic embolism 15/16 Impaired renal function/ Echocardiography Cardiac troponin T and |
CKD Natriuretic peptides
Hypertension 11/20 OSA LA dilatation Cystatin C
Ageing (per decade) 9/13 HCM Spontaneous contrast or Proteinuria
Structural heart disease 9/13 Amyloidosis in degenerative ~ thrombus in LA CrCl/eGFR
cerebral and heart diseases Low LAA velocities CRP
Diabetes mellitus 9/14 Hyperlipidaemia Complex aortic plaque I(I;6
DF-15 .
Vascular disease 6/17 Smoking Cerebral imaging ) |
von Willebrand factor !
CHFI/LV dysfunction 7/18 Metabolic syndrome®** Small-vessel disease D-dimer ;
Sex category (female) 8/22 Malignancy |

] Universite
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£ Stroke Risk in patients with AF + CKD
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Virchow's
Triad

Blood viscosity Blood flow

Hypercoagulability

« T Thrombin-antithrombin complex + Atrial dilatation

« T D-dimer * Left endage

« T Plasma tissue factor ar

« T Prothrombin 1 & 2

« T Plasminogen activator inhibitor 1

« T von Willebrand factor

« Inhibition of tissue plasminogen
activator

« Inhibition of urokinase

Endothelial microparticles

« T Soluble tissue factor release
« T Surface tissue factor

Platelet dysfunction

« T Platelet production

« T Platelet reactivity
« T Platelet aggregation

R

RAAS

+TI-6
0 RonADN

cwas

Kumar et al. J Am Coll Cardiol. 2019 Oct 29;74(17):2204-2215.

Atrial dilatation

Vessel/Tissue wall

Myocardial tissue
Atrial fibrosi

| * Myocyte hypertrophy

« Fibroelastosis

+ Endocardial fibrosis and
infiltration

Ventricular hypertrophy
+ Myocardial fibrosis

«+ Arteriosclerosis

+ Accelerated atherosclerosis
« Arterial wall calcification

« T arterial wall stiffness

Vascular remodeling

« Tissue fibrosis

« Impaired arterial vasodilatation
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Bleeding Risk

|

Dialysis, transplant, serum creatinine >200 pumol/L, cirrhosis, bilirubin > x 2 upper limit of normal,
AST/ALT/ALP >3 x upper limit of normal

S Stroke
Previous ischaemic or haemorrhagic® stroke
B Bleeding history or predisposition
Previous major haemorrhage or anaemia or severe thrombocytopenia
L Labile INR®
TTR <60% in patient receiving VKA
E Elderly
Aged >65 years or extreme frailty
D Drugs or excessive alcohol drinking

Concomitant use of antiplatelet or NSAID; and/or excessive® alcohol per week

Maximum score

For bleeding risk assessment, a formal structured risk-score-based bleeding risk assessment is recommended to help identify non-
modifiable and address modifiable bleeding risk factors in all AF patients, and to identify patients potentially at high risk of bleeding

who should be scheduled for early and more frequent clinical review and follow-up.maj%'mmé

For a formal risk-score-based assessment of bleeding risk, the HAS-BLED score should be considered to help address modifiable

bleeding risk factors, and to identify patients at high risk of bleeding (HAS-BLED score >3) for early and more frequent clinical
388,395,404,406

review and follow-up.
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- - r
Paris Cite Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.

Risk factors and definitions Points awarded
H Uncontrolled hypertension 1
SBP >160 mmHg
A Abnormal renal and/or hepatic function 1 point for each

BESC 2020

1 point for each
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Bleeding Risk in patients with AF + CKD

The Risk of Major Hemorrhage with CKD

Amber O. Molnar,*'* Sarah E. Bota,’! Amit X. (_?n.Elrg,Qu'II Ziv Harel ST#* Ngan Lam, Tt
Eric McArthur,® Gihad Nesrallah,** Jeffrey Perl,** and Manish M. Sood 'S

Table 2. Association of eGFR and urine ACR with hemorrhage when examined
as a continuous variable

Cohort and Variable Unadjusted RR (95% CI)* Adjusted RR (95% CI) P Value

Total cohort
eGFR, ml/min per 1.73 m? 0.73 (0.72 to 0.74) 0.91 (0.89 to 0.92)° <0.001
Urine ACR, mg/g 1.02 (1.01 to 1.02) 1.02 (1.01 to 1.02)° <0.001
Age =66 yr old
eGFR, ml/min per 1.73 m? 0.81 (0.80 to 0.83) 0.91 (0.89t0 0.93)>¢  <0.001
Urine ACR, mg/g 1.02 (1.02 to 1.03) 1.02 (1.01t0 1.02)%¢  <0.001
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Bleeding Risk in patients with AF + CKD
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Factors contributing toward a pro-hemorrhagic state in chronic kidney disease

1. Alterations in platelet
synthesis, composition
and activation

Dysregulation of
! and

118,

2. Dysfunctional
platelet - vessel wall
interactions

Proteolysis of GPIb
receptors

L synthesis of platelet
activating factor

T oxidative stress leading to
F—— " " platelet inactivation

Abnormal Ca?*
mobilization and
T intracellular Ca®*

Altered

L platelet-vessel wall interaction
L ADP release
| inactivation of PGI,
1 NO scavenging

Kumar et al. J Am Coll Cardiol. 2019 Oct 29;74(17):2204-2215.

Invasive procedures

3. Reduced platelet aggregation

| function of
GPIIb/1lla receptor
complex

GPlIb/Illa
complex
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Should we anticoagulate ?

Warfarin in Atrial Fibrillation Patients with Moderate
Chronic Kidney Disease

Stroke Prevention in Atrial Fibrillation 111 Trials
Robert G. Hart,* Lesly A. Pearce,” Richard W. Asinger,* and Charles A. Herzog* P> T
2. Systolic hypertension
3. Impaired LV function
4, Prior thromboembolism

Table 3. Effect of adjusted-dose warfarin in patients with stage 3 CKD* @
Ad'usted-Dose Fixed,‘ Low-Dose Low Risk High Risk and Warfarin-Eligible
arfarin Warfarin + Aspirin Relative %{9;553; RcelgluigjtionC (%) ¢GFR > 60 Nn_.—.sc?&o (67%) eGFR > 60 : _nlgqs‘:n (48%)
No.of 2year Nio.of  Dovear o CI); ¢GFR 30-59 n=289 (23;/:) GR35 n=3l6  (49%)
"  Events Rafe(%) " Events Rafe (%) e ——— e
Ischemic stroke/systemic embolism® l @;@
eGFR =60 ml/min per 1.73 m* 242 5 51 259 16 8.5 67 (10, 88); P = 0.02 0 )
Stage 3 CKD 267 6 29 249 23 14.1 76 (42, 90); P <0.01 Aspirin : e
*eGRR =60 ml e w3 13 g wartar
eGFR =60 ml/min per 1.73 m> 242 5 6.3 259 7 6.3 21 (—151,75); P = 0.69 + Aspirin
Stage 3 CKD 267 5 25 249 6 3.6 24 (=150, 77); P = 0.65 n=523 n=>521
Deaths
eGFR =60 ml/min per 1.73 m* 242 10 79 259 15 10.1 26 (—64,67); P = 045
Stage 3 CKD 267 21 137 249 22 17.7 15 (—55, 53); P = 0.60 - - —— ————
Figure 1. | Design of the Stroke Prevention in Atrial Fibrillation
(SPAF) 111 trials. LV, left ventricular.
’ S Hopital européen
| Universite Georges-Pompidou
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How to anticoagulate ?

 Factor VI ! Protein C 4 Matrix Gla protein

T Apoptosis T Inflammation ! Endothelial Failure to inhibit

T Apoptosis adhesion vascular
| Barrier protection calcification

] Disruption of endothelial barrier T Arteriosclerosis
1 Inflammation

 Fibrosis

1 Abnormal cell growth Glomerular haemorrhage Renovascular calcification

Acute kidney injury Progressive renal impairment

! PAR induced nephropathy

Figure 9 Possible mechanisms for changes in renal function in patients treated with anticoagulants. PAR, protease-activated receptors. *Dose de-
pendent/or during low sustained activation.
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£XNOACs & CKD

Figure 1 Primary analyses on the risk of intracerebral hemorrhage

Figure 3 Primary analyses on the risk of mortality

o Log Weight Hazard ratio Hazard ratio
Study or subgroup (hazard ratio) SE (%) IV, random, 95% CI IV, random, 95% CI
ARISTOTLE (CKD mild), 2012 -0.821 03093 17.7 0.44 (0.24, 0.81) —_—
ARISTOTLE (CKD moderate), 2012 -1.1712 0.4434 86 0.31(0.13,0.74) &————
Ref #33 -0.1744 10091 1.7 0.84(0.12, 6.07)
RE-LY CKD mild (Dabigatran 110), 2014 -1.2379 0.3034 184 0.29(0.16, 0.53) +—=—
RE-LY CKD mild (Dabigatran 150), 2014 -0.7985 0.2606 24.9 0.45(0.27, 0.75) —_—
RE-LY CKD moderate (Dabigatran 110), 2014 -0.9163 0.3537 135 0.40(0.20,0.80) ———
RE-LY CKD moderate (Dabigatran 150), 2014 -1.1712 0.4056 10.3 0.31(0.14,0.69) ¢—>———
ROCKET-AF, 2011 -0.478 05773 51 0.62(0.20, 1.92)
Total (95% CI) 100.0 0.39 (0.30, 0.50) -
Heterogeneity: Tau? = 0.00; Chi? = 3.22, df = 7 (p = 0.86); I = 0% ; ; ; ;
Test for overall effect: z=7.25 (p < 0.00001) 0.2 0.5 1.0 20 5.0
Favors NOAC  Favors warfarin
Figure 2 Primary analyses on the risk of stroke/systemic embolism
B Lo i
g Weight Hazard ratio Hazard ratio
Study or subgroup (hazard ratio) SE (%) v, r 95% CI IV, random, 95% CI
ARISTOTLE, 2012 -0.2357  0.1848 15.9 0.79(0.55, 1,13) —
Ref #33 -1.1054 03393 5.3 0.90 (0.46, 1.75) —
RE-LY CKD mild (Dabigatran 110), 2014 -0.0726 0.145 236 0.93(0.70, 1.24) —
RE-LY CKD mild (Dabigatran 150), 2014 -0.3857  0.1569 20.8 0.68 (0.50, 0.92) —_—
RE-LY CKD moderate (Dabigatran 110), 2014 -0.1625 0.1863 15.7 0.85(0.59, 1.22) —_—
RE-LY CKD moderate (Dabigatran 150), 2014 -0.5798 02114 126 0.56 (0.37, 0.85) e —
ROCKET-AF, 2011 -0.6931 03144 6.1 0.50(0.27, 0.93)
Total (95% Cl) 100.0  0.75(0.65, 0.88) <&
Heterogeneity: Tau? = 0.01; Chi® = 6.95, df = 6 (p = 0.33); I* = 14% ;
Test for overall effect: 2= 3.51 (p = 0.0004) 0.2 0.5 1.0 2.0 5.0
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Favors NOAC  Favors warfarin

B
Log Weight  Hazard ratio Hazard ratio

Study or subgroup (hazard ratio) s (%) IV, random, 95% Cl IV, random, 95% C|
Ref #28 -0.2614 01334 136 0.77 (0.59, 1.00) —_—

Ref #4 -0.4463 00384 365  0.64(0.59,0.69) =

Ref #6 (CKD moderate) 0,462 0061 296  0.63(0.560.71) -

Ref #6 (CKD severe) -0.1985 01114 171 0.82 (0.66,1.02) —

Ref #29 -1.0217 042 1.9  0.36(0.16,0.82)

Ref #32 -0.2311 05242 1.2 1.26(0.45,3.52) —]

Total (95% CI) 100.0  0.68(0.61, 0.76) *
Heterogeneity: Tau? = 0.01; Chi® = 9.89, df = 5 (p = 0.08); I = 49%

Test for overall effect: z= 6.50 (p < 0.00001)

Figure 4 Primary analyses on the risk of major bleeding

0.1

50 10.0
Favors no warfarin

02 05 10 20
Favors warfarin

B Log Weight Hazard ratio Hazard ratio

Study or subgroup (hazard ratio) SE (%) IV, random, 95% CI IV, rand 95% ClI
ARISTOTLE (CKD mild), 2012 -0.2614  0.1018 153 0.77 (0.63, 0.94) ==

ARISTOTLE (CKD moderate), 2012 -0.6931 01417 13.0 0.50 (0.38, 0.66) —_—

Ref #33 -0.1393 02979 6.2 0.87 (0.49, 1.56) e et

RE-LY CKD mild (Dabigatran 110), 2014 -0.2744  0.1085 14.9 0.76 (0.61, 0.94) —

RE-LY CKD mild (Dabigatran 150), 2014 -0.0943 01014 154 0.91(0.75,1.11) —t

RE-LY CKD moderate (Dabigatran 110), 2014 -0.0101 0.1311 136 0.99(0.77, 1.28) .

RE-LY CKD moderate (Dabigatran 150), 2014 001 0.1288 137 1.01(0.78, 1.36) o

ROCKET-AF, 2011 03716 02464 7.9 1.45(0.89, 2.35) 5

Total (95% Cl) 100  0.85(0.71, 1.01) R 4

Heterogeneity: Tau? = 0,04; Chi® = 24.10, df = 7 (p = 0.001); I* = 71% o2 045 0 oy 5 5¢0
Test for overall effect: z=1.82 (p=0.07, ¥ § 2 5 Z2R

® ) Favors NOAC  Favors warfarin

Malhotra et al. Neurology. 2019 May 21;92(21):e2421-e2431.
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NOACs & CKD

Figure 1 Primary analyses on the risk of intracerebf

B
Lo|

Study or subgroup (hazardgratio)
ARISTOTLE (CKD mild), 2012 -0.821
ARISTOTLE (CKD moderate), 2012 -1.1712
Ref #33 -0.1744
RE-LY CKD mild (Dabigatran 110), 2014 -1.2379
RE-LY CKD mild (Dabigatran 150), 2014 -0.7985
RE-LY CKD moderate (Dabigatran 110), 2014 -0.9163
RE-LY CKD moderate (Dabigatran 150), 2014 -1.1712
ROCKET-AF, 2011 -0.478

Total (95% CI)
Heterogeneity: Tau? = 0.00; Chi? = 3.22, df = 7 (p = 0.86); I” = 0%
Test for overall effect: 2= 7.25 (p < 0.00001)

Figure 2 Primary analyses on the risk of stroke/systq

B Log

Study or subgroup (hazard ratio)
ARISTOTLE, 2012 -0.2357 0|
Ref #33 -1.1054 0]
RE-LY CKD mild (Dabigatran 110), 2014 -0.0726
RE-LY CKD mild (Dabigatran 150), 2014 -0.3857 0|
RE-LY CKD moderate (Dabigatran 110), 2014 -0.1625 0
RE-LY CKD moderate (Dabigatran 150), 2014 -0.5798 0]
ROCKET-AF, 2011 -0.6931 0]

Efficacy and Safety of Oral
Anticoagulants for Atrial Fibrillation
Patients With Chronic Kidney
Disease: A Systematic Review and
Meta-Analysis

Tae-Min Rhee '', So-Ryoung Lee '', Eue-Keun Choi™#*, Seil Oh "2 and Gregory Y. H. Lip 34

Conclusion: DOACS, particularly apixaban and edoxaban, presented superior efficacy
and safety than warfarin in AF patients with CKD. Apixaban was associated with the
lowest risk of major bleeding among OACs for patients with advanced CKD.

rd ratio Hazard ratio
fom, 95% CI IV, random, 95% CI

59, 1.00) ]

59, 0.69) =

56, 0.71) -

66, 1.02) —

16, 0.82)

45, 3.52) —
1. 0.76) *

01 02 05 10 20
Favors warfarin

50 10.0
Favors no warfarin

JHazard ratio
random, 95% CI

Hazard ratio
IV, random, 95% CI

Total (95% CI)
Heterogeneity: Tau? = 0.01; Chi® = 6,95, df = 6 (p = 0.33); 1 = 14%
Test for overall effect: z= 3.51 (p = 0.0004)
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100.0 0.75 (0.65, 0.88) S Total (95% Cl) 100
g 3 ? y Heterogeneity: Tau? = 0.04; Chi? = 24.10, df = 7 (p = 0.001); 1> = 71%
0.2 0.5 1.0 2.0 .0 Test for overall effect: z=1.82 (p=0.07)
Favors NOAC  Favors warfarin

Rhee et al. Front Cardiovasc Med. 2022 Jun 10;9:885548.

Malhotra et al. Neurology. 2019 May 21;92(21):e2421-e2431.

0.85 (0.71, 1.01)

77 (0.63, 0.94)
50 (0.38, 0.66)
87 (0.49, 1.56)
76 (0.61, 0.94)
91 (0.75,1.11)
99 (0.77, 1.28)
01(0.78, 1.36)
45 (0.89, 2.35)

pe—

¢ .JH{I
1

0.2 0.5 1.0 2.0 5.0
Favors NOAC  Favors warfarin
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New datas

 Incidence Risk Ratios and 95% Confidence Intervals After 1 Year of Follow-up*

IRR (95% Cl) IRR (95% CI)*
GEEZEERS  oss(0ar-0se)

Net clinical benefit

All-cause mortality ————

Stroke, TIA, SE

Major bleeding . —

CKD stage V

Initiation of chronic renal
replacement therapy

0 0,5 1 1,5 2

A
v

Favours Favours

. . rivaroxaban VKA Hépital européen
Un |_ver§|tp Georges-Pompidou
Pal"l S C Iite Kreutz et al. ACC. Washington DC, USA, 2—4 April 2022. AP-HP




NOACs & CKD

CrCl

90 mi/min

50 mi/min
40 ml/min

30 ml/min

15 ml/min

Dialysis

@ Universite
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Dabigatran Rivaroxaban

110mg BID?

15 mg

Edoxaban Apixaban

60 mgP

30 mg

150mgBWO/_ YN B

— 2.5mgBID®

—

Steffel et al. Europace. 2021 Oct 9;23(10):1612-1676. E
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NOACs & CKD

Circulation

ACC/AHA/HRS GUIDELINE

2019 AHA/ACC/HRS Focused Update of the 2014 AHA/
ACC/HRS Guideline for the Management of Patients
With Atrial Fibrillation

A Report of the American College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines and the Heart Rhythm Society

13. For patients with AF who have a CHA,DS,-
VASc score of 2 or greater in men or 3 or
greater in women and who have end-stage
chronic kidney disease (CKD; creatinine
clearance [CrCl] <15 mL/min) or are on
dialysis, it might be reasonable to prescribe
warfarin (INR 2.0 to 3.0) or apixaban for
Ural anticoagulationMJ_1-25,54,1_1—29,54_1.1-30

MODIFIED: New evidence has been added.

LOE was updated from B to B-NR. (Section 4.1. E Hopital européen

in the 2014 AF Guideline) Georges-Pompidou
AP-HP
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NOACs & CKD

ORIGINAL RESEARCH ARTICLE

Outcomes Associated With Apixaban Use in Patients With

End-Stage Kidney Disease and Atrial Fibrillation in the

United States

Stroke/SE

o
©

%L\‘-

L

wess  Apixaban
wesn  Warfarin

Event-tree survival
o
@

Log-rank P=0.29

o
©

wmsm  Apixaban
= Warfarin

Event-free survival
o
@

Major bleeding

Log-rank P<0.001

07 07
06 08
0 100 200 300 400 S00 0 100 200 300 400 500
Time in days Time in days
Number at risk Number at risk
— 2351 763 340 169 95 43 — 2351 768 340 m 96 43
w— 7053 3229 1813 na 715 485 w7053 nn 1823 118 720 479
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Gl bleeding Intracranial bleeding
“ \\ i T
= — "
——— -
o > Log-rank P=0.32
® -~ —— s
3 e — s
a s T L &
208 T —— 08
& e Apixaban o S E wess  Apixaban
§ weee  Warfarin & wee  \Varfarin
&
07 Log-rank P=0.09 07
06 06
[ 100 ) 500 0 100 200 300 400 500
Time in days Time in days
Number at risk Number at risk
— 2351 759 3% m ES) 2 — 2350 781 354 177 99 4
— 7053 3209 1743 1034 54 456 — 7050 2298 1882 1148 723 484
Death
10
\ B
08 N
3 \_:\b—\
3 e e
3 \\\ Ry .
E 08 T
2 wen  Apixaban ~—
H wess  Warfarin Lgt_\_
@
or Log-rank P=0.06
06
[ 100 300 r 500
Time in days
Number at risk
— 2350 784 356 178 101 46
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Sionti KC, et al. Circulation.

2018 Oct 9;138(15):1519-1529.
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New datas

Safety and Efficacy of Vitamin K Antagonists versus Ap]xaban for Patients With Atrial Fibrillation A Randomized Controlled Trial Comparing
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Left Atrial Appendage Closure

|

Recommendations for occlusion or exclusion of the LAA

treatment (e.g. intracranial bleeding without a reversible cause).

pluridisciplinaire)».

LAA occlusion may be considered for stroke prevention in patients with AF and contraindications for long-term anticoagulant
448,449.481,482

« Patients en FA non valvulaire a haut risque thromboembolique (score CHA,DS,-VASCc 2 4) avec
une contre-indication formelle et permanente aux anticoagulants (validée par un comité

Universite
Paris Cite

Hindicks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.
HAS 2014
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£XLAAC in CKD / ERSD

The Association of Chronic Kidney n
Disease With Outcomes Following
Percutaneous Left Atrial

Appendage Closure

Keerat Rai Ahuja, MD,"* Robert W. Ariss, BS," Salik Nazir, MD," Rohit Vyas, MD," Anas M. Saad, MD,
Michael Macciocca, MD,” George V., Moukarbel, MD'

2016-2017 Nationwide Readmissions Database : 21,274 LAA Closure Procedures

l '

CKD Stage IV [End-5tage Renal Disease
n=3954 on Dialysis n =571
e ~
vs. Vs, ,Eg’; at
Adjusted OR (95% CI) Adjusted OR (95% C1) | 5500
0.98 (0.56-1.70) A 6.48 (3.35-12.50)

135 (1.011.81) m 118(059-2.38)

Acute Kidney Injury/Hemodialysis

5.02 (4.32-5.82) : Not Applicable
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Similar rate of other in-haspital complications
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