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Epidemiology of AF : general population

e The most common cardiac dysrhythmia;
 The prevalence rises with age from 0.4-1% app. 8% (by age 90)
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Figure 2. Prevalence of AF in 2 American epidemiological studies.
Framinghar indicates the Framingham Heart Study (9); CHS,
Cardiowascular Health Study (] D]l.

* In CKD and ESRD AF is common, with prevalence several time higher than in
general population

ACC/AHA Practice Guidelines, Circulation 2001



Epidemiology of AF : CKD populations

N - 1118 hypertensive patients without previous paroxysmal AF, heart failure, Ml, or valvular disease ;
The mean duration of follow-up was 4.5 years
57 cases of new-onset AF were found
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(a) Incidence of atrial fibrillation (AF) through the follow-up periods in the two groups without and with chronic kidney disease (CKD).(b) AF event-
free Kaplan—Meier curves in the two groups without and with CKD.

The incidence of AF was markedly higher in the patient group with CKD

Horio, J Hypertens. 2010



Progressing renal dysfunction —

a powerful predictor o

f new-onset AF
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Relation of chronic kidney disease (CKD) stages to the incidence of atrial fibrillation (AF)

evaluated by univariate (a) and multivariate (b) Cox regression analysis.

Horio, J Hypertens. 2010



The same high incidence in another large cohort...

N =10, 328 individuals free of AF participating in the Atherosclerosis Risk in Communities (ARIC) study
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There was a strong association between the degree of impaired renal function and
the risk of development of AF

Alonso A, Circulation 2011



Chronic kidney disease and prevalent atrial fibrillation: The
Chronic Renal Insufficiency Cohort (CRIC)

- American Heart Journal

Eleayed Z. Soliman, MD, MSc, M= Ronald J. Prineag, MD, PhD, Alan 5. Go, MD, Dawei Xie, PhD, James P. Lagh, MO, Mahboob Rahman, MO
Akinlolu Ojo, 1D, Val L. Teal, MS, Nancy G. Jensvold, MPH, Nancy L. Rebingon, PhD, Daniel L. Dries, MD, MPH, Lydia Bazzano, MD, PhD, Emile  Yolume 159, Issue 6, Pages 1102-1107, June 2010
R. Mohler, MD, Jackzon T. Wright, MD, PhD, Harold |. Feldman, MD, MSCE, Chronic Renal Insufficiency Cohort (CRIC) Study Group

N = 3267 adult participants (50% non-Hispanic blacks, 46% females) with CKD from the Chronic Renal
Insufficiency Cohort (CRIC)

~ Prevalence of atrial fibrillation by eGFR,

N=3267| Atrial fibrillation N (%:)| P-value

All population 3267 foz (18.4%)

Estimated glomerular filtration rate (eGFR) (ml/min/1.73 m?) 0.0010
367 (20.4%)

235 (16.0%)

High prevalence of atrial fibrillation in a large CKD cohort



Epidemiology of AF: ESRD populations

PREVALENCE OF ATRIAL FIBRILATION, %

General population <60 years | | 1
General population <80 years 8

Patients on peritoneal dialysis 7

Patients on chronic hemodialysis

(various studies) 07

I I I
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Prevalence of atrial fibrillation in patients with ESRD seems to be 10- to 20-fold
higher than in the general population



Moreover...prevalence in ESRD is increasing

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

~>&=Three Diagnosis Codes in Same Year
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In the past 15 yrs, the prevalence of diagnosed AF has tripled and the number of

affected patients has increased almost 7-fold.

Winkelmayer, JASN 2011



Epidemiology of AF after renal transplantation

20%
= Transplant recipients
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Follow-up Time (Years)
Number at Risk
Transplanted: 31,136 26,900 23,754 21,058 18,530 16,000 13,662
Wait-Listed: 57380 44,923 33,128 24,190 17 487 12,351 B, 386

new-onset AF after renal transplantation is common, affecting 7% of renal allograft
recipients by 3 yr posttransplantation

Lentine, cJASN 2006
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«— > |Traditional cardiovascular risk factors

Dialysis-associated factors:

Electrolyte alterations
Hemodynamic changes
Inflammation
Oxidative strass
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Prevalence, percent

Factors Associated with AF: age
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Factors Associated with AF: race

D

=== Caucasian =>&= African American =®=Asian American =& Native American
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Compared with Caucasians, African Americans had a 39% lower prevalence of AF, whereas the
prevalences were 18% lower for Asians and almost half for Native Americans

These racial differences may be due to genetic polymorphisms that code for intrinsic differences in
atrial membrane stability and/or conduction pathways, resulting in different susceptibilities to
development of AF
Winkelmayer, JASN 2011
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Factors Associated with AF: gender
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Factors Associated with AF: diabetes

F =3 No Diabetes ==#==Diabetes
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Patients with diabetes have an accelerated AF risk compared with patients without
diabetes, at least in more recent years



CAD and HF important comorbidities associated with

new onset atrial fibrillation

Table 3. Factors refated to the presence of atrial fibriflation:

Univariate analysis

Multivariate analysis

Factors OR (95% CI) Fvalue OR (95% CI) Fvalue
Age (per 10 years increase) 148 (1.27-1.74) =0.0001 1.39(1.17-1.64) =0.0001
Smoking 0.58 (0.39-0.87) 0.008 0.60(0.39-0.92) 0.020
Previous stroke/TIAs 1.93 (1.08-3.46) 0.027

Coaranary artery diseases 214 (1.44-319) =0.0001

Heart failure 268 (1.78-4.04) =0.0001 2.11(1.35-3.28) 0.001
B-blockers use 1.94 (1.29-2.89) 0.001 1.81(1.18-2.79) 0.007
g-calcidol 1.59(0.96-2.62) 0.071 1.73(1.02-2.96) 0.044
Left ventricular end systolic diameter 1.03 (0.98-1.05) n.ova

Intraseptal wall width 113 (01.01-1.27) 0.034

Posterior wall width 116 (1.04-1.31) 0.008

Left atrial diameter 114 (1.10-1.19) =0.0001 1.07 (1.02-1.13) 0.008
Aortic root diameter 1.06(1.02-1.11) 0.002 1.10{1.03-1.18) 0.005
Ejection fraction 0.97 (0.96-0.99) =0.0001

Valvular heart calcification 5.70(3.76-8.64) =0.0001 6.72(3.23-13.98) =0.0001

Ananthapanyasut, Cjasn 2010




CAD and HF associated with AF

N = Combined DOPPS | and Il data (1996—-2004), among respective phase-specific prevalent cross-sections
(n=17,513 overall);

Table 2| Associations with pre-existing and newly diagnosed atrial fibrillation

Pre-existing AF Newly diagnosed AF

Characteristics OR* 95% Cl P-value HR® 95% Cl P-value
Cc:rcmarg.f artery dlsease . (1.39-1.75) . 1.12 (0.89-1.41) 0.341
Heart failure . . . . 1.14 (0.90-1.45) 0.283
Cerebrovascular disease 1.11 (0.98-1.25) 0.090 0.87 (0.65-1.18) 0.374
Hypertension 1.08 (095-1.23) 0.232 1.19 (0.89-1.58) 0.239
Peripheral vascular disease 1.02 (0.90-1.16) 0.762 1.03 (0.80-1.34) 0.805
Recurrent cellulitis 1.23 (1.04-1.46) 0.017 1.11 (0.70-1.75) 0.665
Diabetes mellitus 0.89 (0.79-1.00) 0.053 0.88 (0.69-1.13) 0.325
Gl bleed 1.18 (0 -1.44) 0.094 0.97 (0.64-1.46) 0.875
Lung disease 1.15 (1.00-1.32) 0.050 1.15 (0.84-1.56) 0.392
Neurological disorder 1.09 (0 -1.27) 0.281 1.00 (0.68-1.48) 0.997
Psychiatric disorder 1.15 (1.01-1.30) 0.031 1.07 (0.82-1.39) 0.602
Cancer, other than skin 0.96 (0.83-1.11) 0.585 1.09 (0.81-145) 0.575
HIV/AIDS 0.70 (0.26-1.88) 0.484 No events

Wizemann, kidney Int 2010



AF and hTA

Table 6. Univariate logistic regression analyses for the presence of AF among nondialysis patients with CKD

Variable OR 05% CI P
Age (yr) 1.08 1.06 to 1.09 <(0.001
Age =65 yr 576 3.94 to 8.44 <0.001
White race 6.34 4.57 to 8.79 <0.001
CHEF 5.20 3.77t0 7.17 <(0.001
Mean SBP (mmHg) 0.38 0.26 to 0.56 <(0.001

Table 7. Multivariate logistic regression analyses for the presence of AF among nondialysis patients with CKD

Variable Adjusted OR 05% (I P
Age {j{r) 1.04 1.03t0 1.06 <(.001
Age =65 yr 3.00 1.88 to 4.80 <(.001
White race 2.06 1.32 to 3.21 0.001
SBP (mmHg) 0.98 0.97 to 0.99 U.DUS_l

lower SBP is an independent predictor of AF

Ananthapanyasut, CJASN 2010



AF and echocardiographic parameters

Table 4. Echocardiographic data of nondialyhsis patients who have CKD with and without AF

Echocardiographic Data AF Non-AF P
LVEF (%; mean * SD) 50.7 £ 15.6 56.8 £ 13.6 <0.001
LV systolic dysfunction (%) 37.2 20.0 <0.001
LVH (%) 64.8 61.5 0.423
‘LA diameter (mm; mean * SD) 164+ 54 108£65 <0.001
VHD (%) 26.6 6.0 <0.001
Pulmonary artery systolic pressure (mmHg; mean * 5D) 41x104 439 +132 0.241

Patients with AF have significantly lower LVEF, increased LA diameter, and increased
frequencies of VHD and LV systolic dysfunction

Ananthapanyasut, CJASN 2010



Factors Associated with AF: bundle branch block

Table 4| Factors independently associated with the presence
of atrial fibrillation over the clinical course of dialysis

Variable Odds ratio 95% Cl P
Valvular calcifications 5.23 1.74-1567 0.003
Previous ischemic stroke or transient 3.53 1.12-11.12  0.031
iIschemic attack

Left ventricle ejection fraction 0.05 0.91-099 0.021
Pulse pressure 1.02 1.00-1.03  0.018
Hemoglobin concentration 0.71 0.52-097 0.036

Bundle branch block at the start of dialysis increases the probability of
developing the arrhythmia over the clinical course of the dialysis by sixfold

Wizemann, kidney Int 2010



Biochemical parameters and AF

Patients with AF have lower serum potassium, calcium, phosphorus,
creatinine, albumin, cholesterol, and triglyceride levels and
higher serum bicarbonate levels.

Laboratory Data AF Non-AF P
Hemoglobin (g/dl) 116 £ 1.76 11318 0.062
Sodium (mFEq/L) 1388 + 43 139.2 + 3.4 0.211
Potassium (mEq/L) 41x06 44+ 06 <0.001
Bicarbonate (mEq/L) 254+ 438 242+ 4.0 <0.001

“BUN (mg/dl) 110 + 22.1 103 + 203 0.523
Creatinine (mg,/ dl) 20X 09 L4+ 1.7 <(L.UU1
Calcium (mg/dl) 8.7 £ 0.7 8.8 + 0.7 <0.001
Magnesium (mg,/dl) 21x03 21*+04 0.660
Phosphorus (mg/dl) 37 +1.1 39+ 1.1 0.003
Albumin (g/dl) 29+ 07 34+ 08 <0.001
hsCRP (mg/L)* 13+ 57 57 * 8.2 0.420
Parathyroid hormone (pg/ml)® 1729 + 1325 173.4 + 1674 0.680
Ferritin (ng/L) 389.0 + 671.6 272.8 * 366.7 0.240
HbA,_ (%) 70+ 1.8 69+ 1.7 0.700
Total cholesterol (mg/dl) 141.0 £ 429 167.4 = 46.2 <0.001
LDL cholesterol (mg/dl) 81.3 £ 336 05.6 = 36.8 <0.001
HDL cholesterol (mg/dl) 351113 424+ 139 <0.001
Triglyceride (mg/dl) 126.7 = 111.7 150.6 = 59.0 <0.001
Urine protein (g/d)" 1933 2.1x3.0 0.140




Inflammation and AF in CKD

Variahle OR 94 CI P
hge (1) 102 1060109 =0001
Lge =65 yr 576 394to 244 <0001
White race 634 4570879 =0.001
e(3FE. (relfrin per 1. 73wy 101 100t0 1.02 0014
Prtassiura (rFofL) 045 034to0.359 =0001
Caleinr (ragidl) 073 060ta090 0003
Phosphorus {ragidl) 021 067to098 0028
& Torecin (gfell) 042 039ta052 <0001

Although serum hsCRP levels were elevated, in CKD population levels

did not correlate with the presence of AF
Ananthapanyasut, Cjasn 2010



IN CONTRAST...
elevated CRP predicted increased risk for developing
future AF in the GENERALPOPULATION

Hazard ratios for a 1 standard deviation increase in
CRP

All Patients

Coronary Heart Disease
Mo Coronary Heart Disease
Diabetes

Mo Diabetes

Smoker

MNon-smoker

Male

Female

Hypertension

No Hypertension

Li
| T | | I T T | |
o 1 11 12 13 14 15 16 17T 18

Risk Risk
Decreased Increased

Aviles, Circulation 2006
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Consequences of arrhythmias in ESRD populations

* US dialysis population mortality 2007-2009
(2004): 230/1000 patient years =
23%/yr

B AMES. 1%

Asrhythmia/
cardiac arrest 26.1%

Other cardiac: 1.9%

B CvA:35%

B Infectionc 11.4%

B Withdrawal 9. 7%
Malignancy: 3.7%

B Al other; 33.3%

* Arrhythmic death:
— 58% of cardiac deaths
(25% all cause) in CAPD
(27% all cause) in HD

Prevalent dialysis patients,. 2007-2009.

USRDS 2011ADR

Cheung AK et al. Kidney Int 2004,;65:2380-0
Wanner C et al. N Engl J Med 2005;353:238-48



AF is associated with greater total and
cardiovascular mortality risk in prevalent HD pts.

Cumulative probability of death

N = 488 patients in 5 dialysis centers in Lombardia, Italy; follow-up — 3 yrs; 127 patients had atrial
fibrillation at enroliment; New-onset atrial fibrillation occurred in 35 pts;

No.  No.
| AF pts deaths

No 349 99
Yes 127 68

3YroErob-  (sE)

03 (g

log—rank test: p-—value <0.001

_____

9 12 15 18 21 24

Months from enrollment

27

30 33 36

Atrial Fibrillation

Yes Mo
(n=127) (n=2349) Total
Total deaths 68 (53.5) 99(284) 167
[Tardiovascular deaths 30 (20.6) 36 (10.3) 66 |

Sudden 16 15 31
Other 14 21 35
Moncardiovascular deaths 38 (29.9) 63 (18.1) 101
Infections 10 25 35
Cachexia 11 15 26
MNeoplasms 7 8 15
Other 10 15 25

Note: Values expressed as number (percent).

Genovesi, AJKD 2008



or ig inal article http://www kidney-international.org

© 2009 International Society of Nephrology

Atrial fibrillation in incident dialysis patients

Eduardo Vazquez1, Carmen Sanchez—PeralesQ, Francisco Garcia—Garcia1, Patricia Castellano1,
Maria-Jose Garcia-Cortes?, Antonio Liebana® and Cristobal Lozano'

N = 256 patients studied, 31 had atrial fibrillation at the start of dialysis; 8 developed atrial fibrillation
during a mean follow-up time of 2 years.

All patients = G5 years

Log rank P = 0.001 | Logrank P=0.009

0 10 20 30 40 50 60 0 10 20 30 40 50 60
Months Months

AF is associated with greater mortality risk also in incident HD patients




AF is associated with increased hospitalization

Table 5. Multivariate Analysis of 476 Patients
Evaluating the Impact of Prognostic Factors on Time
to First Hospitalization (265 events)

First Hospitalization

Hazard Ratio (95%
Variables confidence interval) P

Atrial fibrillation

Yes vno 1.54 (1.18-2.01)  <0.01
Age (y)
61-70 v <61 1.30 (0.93-1.82) 0.06
=70 v <61 3.22 (1.97-5.26)
Duration of hemodialysis
(mo)
=36 v =36 1.05 (0.82-1.34) Q.7

Patients with atrial fibrillation were hospitalized more frequently than patients
without atrial fibrillation

Genovesi, AJKD 2008



Increase risk of stroke in CKD population

RELATIVE RISK OF STROKE IN

B DIFFERENT SUBGROUPS OF CKD
aGFR=70 ml/min o6
eGFR 40-70 ml/min Nakayama et al,
aGFH<40 mlimin
No CKD
CKD SRDS 2006

Hemodialysis

Patients on hemodialysis with
atrial fibrlation comparad
to those without




AF and ischemic stroke: controversial results

Table 7 | Differences between patients with and without
ischemic stroke in the course of the dialysis period

lerhamir ctralra Ma ctenlea

IN CONTRARST, IN GENOVESY STUDY...

Age (years)

Platelets (n = 10°/ul) . g .
Hematocrit (9) Atrial Fibrillation, Stroke,

Previous ischemic stroke « End Hﬂspilﬂlizatiﬂn
n (%

AF in the course of dialys Frequencies of patients who experienced a
AF at any time (n (%)) o . : P . wh
o (oo ma wam | stroke were 15.4% (n = 25) in 162 patients who
Univariate analysis. student's -} had atrial fibrillation either at enrollment or dur-
and Pearson's y"-test for qual . . .
ing follow-up and 12.4% (n = 39) in the remain-

ing 314 patients (P = 0.4).

Table 8| Factors inde)
of ischemic stroke in the course of the dialysis period

Odds ratio 95% d P

Previous stroke or transient ischemic attack 5.98 1.24-39 0.027

The presence of AF increased the probability of developing an ischemic stroke

Vazquez, Kidney International (2009
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Clinical management of patients with AF involves
the following five objectives:

1. Prevention of thromboembolism

2. Optimal management of concomitant cardiovascular
disease

3. Symptom relief
4. Rate control

5. Correction of the rhythm disturbance

www.escardio.org/quidelines



Inthe general population...many RCT have shown net clinical benefit of
oral anticoagulation therapy for primary and secondary prevention of
stroke in patient populations with AF

current stroke risk stratification schemes are based on studies that have
deliberately excluded patients with severe renal impairment

there are no large randomized controlled trials that assess the real
risk/benefit of full intensity anticoagulation in patients with severe renal
impairment

* SHOULD WE USE ORAL ANTICOAGULATION THERAPY???



Prescription drug therapy in patients with atrial
fibrillation and ESRD

Patients treated for atrial fibrillation,
by type of medication & modality, 2008

Figure 4.10 (Volume 2)

Dialysis (n=17,986) Transplant (n=2,028)

Amiodarone 18.8 | Amiodarone 12.5%

Clopidogrel 16.9% Clopidogrel 9.0%

Warfarin 41.9% ' Warfarin 57.3% 4

January 1 point prevalent patients with a first cardiovascular
diagnosis or procedurebetween January 1l & November 30,2008.

USRDS 201 1ADR



Coumarins and survival in incident dialysis patients

Florian Knoll'*. Gisela Sturm®*, Claudia Lamina®., Emanuel Zitt"**. Friederike Lins’. Otto Freistiitter-.
Florian Kronenberg®, Karl Lhotta'~ and Ulrich Neyer'~

w _L|,
S 7 '.
m 1
g ———— ™
E |
[7¢] —_——.
= T -
o = _
I'l
L ]
o
o
- Coumarins yes, without AF
= = Coumarins yes, with AF
= Cpumarins no, without AF
= - -—- Coumarins no, with AF |
_ T T | T T | T 1
(mT{;mﬁS] 0 12 24 36 48 &0 72 84 96

n at risk 235 202 160 108 75 48 25

Survival of the two coumarin-treated groups was slightly better than the
reference group without reaching statistical significance



ORIGINAL ARTICLE

Stroke and Bleeding in Atrial Fibrillation
with Chronic Kidney Disease

Jonas Bjerring Olesen, M.D., Gregory Y.H. Lip, M.D.,

N = 132,372 patients with a diagnosis of AF; 3587 (2.7%) had CKD stage 2-4 and 901 (0.7%) required dialysis

observational cohort design

Total Population Non-End-Stage Chronic Kidney Disease Requiring Renal-
N= 132 3?2' No Renal Disease Disease Replacement Therapy
Characteristic (N=132,372) (N=127,884) (N=3587)F (N=901)F
Hazard Ratio Hazard Ratio Hazard Ratio Hazard Ratio
(95% Cl) PValue (95% CI) P Value (95% CI) P Value (95% CI) P Value
1.00 1.49 (1.38-1.59) <0.001 1.23 (1.57-2.14) <0.001

All participants

Antithrombotic therapy
None 1.00 1.00 1.00 1.00
Warfarin 0.59 (0.57-0.62) <0.001 0.59 (0.56-0.61) <0.001 0.84 (0.65-1.01) 0.07 0.44 (0.26-0.74) 0.002
Aspirin 1.11 (1.07-1.15) <0.001 1.10 (1.06-1.14) <0.001 83 .
Warfarin and aspirin 0.70 (0.65-0.75) <0.001 0.69 (0.64-0.74) <0.001 0.76 (0.56-1.03) 0.08 0.82 (0.37-1.80) 0.62

warfarin therapy was associated with a significant reduction in the risk of
stroke or thromboembolism among patients with CKD

Olesen, NEJIM 2012



Warfarin and high risk of bleeding

N = 132,372 patients with a diagnosis of AF; 3587 (2.7%) had CKD stage 2-4 and 901 (0.7%) required dialysis

Table 4. Hazard Ratios for Bleeding.*

Disease Requiring Renal-

Total Population No Renal Disease Non-End-Stage Chronic Replacement Therapy
Characteristic (N=132372) (N=127,884)7 Kidney Disease [N=3587) (N=901)}
Hazard Ratio Hazard Ratio Hazard Ratio Hazard Ratio
(95% Cl) P Value (95% Cl) P Value (95% CI) P Value (95% Cl) PValue
All participants 1.00 2.24(210-238)  <0.001 270 (238-307)  <0.001
Antithrombotic therapy
None 1.00 1.00 1.00 1.00
Warfarin 1.28 (1.23-1.33) =0.001 1.28 (1.23-1.33) <0.001 1.36 (1.17-1.59) <0.001 1.27 (0.91-1.77) 0.15
Aspirin 1.21 (1.16-1.26) <0.001 1.21 (1.16-1.26) <0.001 1.12 (0.96-1.30) 0.14 1.63 (1.18-2.26) 0.003
Warfarin and aspirin 2.15 (2.04-2.26) <0.001 2.18 (2.07-2.30) <0.001 1.63 (1.32-2.02) <0.001 1.71 (0.98-2.99) 0.06

The risk of bleeding is increased in CKD patients

Olesen, NEJM 2012




OXFORD JOURMALS

ABOUT THIS JOURNAL CONTACT THIS JOURMAL

SUBSCRIFTIONS CURRENT ISSUE

Warfarin in haemodialysis patients with atrial
fibrillation: what benefit?

Table 3

Studies of warfarin in dialysis patients with atrial fibrillation

Study (year,
design)

To et .7 (2007,
retrospective)

Genovesi et &/, 90
(2008,
prospective
multicentre)

DOPPE? {2010,
retrospective)

Chan et a1.42
(2010,
retraspective)

Number of dialysis Mean
patients with AF (no. of follow-
patients with AF on up
warfarin)
40 {10) 26
rnonths
127 {31 at enrolment) 36
rnonths
5245 (509) Nat

1671 (746)

Major findings

Cerebrovascular events did not differ between patients with AF from those without AF
(5.0% vear vs, 2.4%/ vear; N5)

Mo difference in stroke incidence when comparing an undertreated population of dialysis patients
with &F (only 245 of AF patients were on warfarin at enrolment) compared with patients without
AF (154 vs, 12.4%; £ = 0.4),

isle: significantly in patients =75 years of age

reported (HR = 2.17; 95% CI 1.04-4.53, & = 0.04),

19
manths

Warfarin use increased haemorrhagic stroke risk (1,2%/vyear among warfarin users vs,

0.5%/vear among non-users) and ischaemic stroke risk (5.8%//vear among warfarin users vs,
2.3% /vear among non-users) without increasing all-cause martality or hospitalization

Warfarin may actually increase stroke risk
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Warfarin Use Associates with Increased Risk for
Stroke in Hemodialysis Patients with Atrial Fibrillation

Kevin E. Chan,* J. Michael Lazarus,* Ravi Thadhani,t and Raymond M. Hakim*

*Frasenius Madlical Cara MA, Waltham, Massachusatts; and TNephrology Division, Department of Madicine,
Massachusetts General Hospital, Boston, Massachusetts

N = 1671 patients who already had AF when starting HD and survived 90 days from initiation

A

0=

R

LY

i .,

L

__: ;: = L none (n=480)
2l !

210 -

=l L

::: clopidogrel or aspirin (n=347)
L

:;: p<0.0001

imejears|

The risk of any stroke was double among pre-existing users of warfarin
at initiation of dialysis
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Warfarin Use Associates with Increased Risk for
Stroke in Hemodialysis Patients with Atrial Fibrillation

Kevin E. Chan,* J. Michael Lazarus,* Ravi Thadhani,t and Raymond M. Hakim*

*Frasenius Madlical Cara MA, Waltham, Massachusatts; and TNephrology Division, Department of Madicine,
Massachusetts General Hospital, Boston, Massachusetts

N = 1671 patients who already had AF when starting HD and survived 90 days from initiation

warfarin - mean INR  warfarnn users

use in warfarin - with no INR
(%) users (") monitoring (%) s
-CHADS, 0-1 (1=262) 39 23 76 F -
CHADS, 2 (n=494) 44 22 67 t .
-CHADS, 3 (n=332) 47 23 76 ——A
-CHADS, 4 (n=233) 4 22 74 (% + il
-CHADS, 5 {n=125) 50 23 1 e i
-past history of stroka/T1A (n=221) 49 23 70 n + i
=no history of stroke/TLA (n=1.450) + 23 73 Y S—

Even patients with the highest CHADS2 scores or those with a history
of stroke or TIA DID NOT BENEFIT from warfarin.
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Warfarin Use Associates with Increased Risk for
Stroke in Hemodialysis Patients with Atrial Fibrillation

Kevin E. Chan,* J. Michael Lazarus,* Ravi Thadhani,t and Raymond M. Hakim*

*Frasenius Medlical Care MA, Walthamn, Massachusetts; and thephrology Division, Departrnant of Medicine,
Massachusetts General Hospital, Boston, Massachusetts

strokes (strokes per pt year)
N ischemic _hemorrhagic CHADS,
No INR monitoring 204 23 (0.068) 6(0.017) 2.7

available 2.79
INR>3 60 3(0.031) 1(0.011) 2.6

2.04
INR=2-3 272 19(0.038) 6(0.012) 2.8

2.08
INR=1.5-1.9 155 9(0.029) 4(0.013) 2.8

1.43
INR<1.5 56 3(0.027) 0(-) 2.7 + : '
$ 92 p-trend=0.02
0 1 2 3 4 5

favors warfarin favors no warfarin

Higher INR levels resulted in a significantly higher stroke risk



Warfarin and vascular calcification

y / }\

""" =57 10
.......... % .‘ e : 3 :‘ y
"""""" ™ i ] "'. . 1
. oy g "o o* ..- ‘YI: 51’ \;}\' L“l
@ & 0- > a " =0 ® \‘-1
® ~Ze Yas \\
VitK, Antibiotics?
Anti Malabsorption?
Coagulation
Warfarin

Vascular Injury

..
.t

A RER
£ S '
<Z:§Z> ..........
v 2

| mcp
| Gass

Vascular smooth muscle cells

{(i} Calcium phosphate crystal

Danziger J CJASN 2008;3:1504-1510



IN CONCLUSION...therapy should only be reserved for dialysis
patients at high risk for thrombo-embolic stroke and carefully

Table 4

monitored if implemented.

Risk stratification for warfarin use in stroke prevention in dialysis patients with atrial fibrillation

Risk stratification

Favaours warfarin

Fawaurs no warfarin®

Description
Known atrial thrombus

Prosthetic heart valve

CHADS; score greater than or equal to the OBRI score by two points

Mitral stenosis

Previous TIA or stroke

Fatient preference

fige <65 years with no risk factors
Uncontrolled hypertension

Concurrent antiplatelet use

History of active calciphylaxis
Previous life-threatening haemorrhage
Severe malnutrition

Mon-compliance

Frequent falls

Yang, Europace. 2010



|H1

Persistant or paroxysmal atrial
fibrilation in a patient with CKD
(eGFR <60 mlL/min)?

¢YE5

One major or more than one
moderate risk factor for embolism?

Major Moderate
Previous stroke, Age = 75 years
TIA or embolismm Hypertension

Prosthatic Chronic heart
heart valve failure

Mitral stenosis = 27 Laft wentricular
EF = as2%
Diabatas

MO

Adjusted stroke risk in
CHADS ;- Score®® %% per year (953 CIl)

0 points 1.2-3.0

1 point 2.0-3.8

2 points 3.1—5.1

2 points 4.6—7.3

4 points 6.3—11.1
5 points 8.2—17.5
5 points 10.5—-27.4

Mote: The real risk for stroke in CKD patents
must be expectad to range in the uppear
saxiiles of these intervals or evan higher
{modified from 4%

(CHADS -Scora: add 1 point for chromic
heart failure, hyparasnsion, age 75 years
or older, diabetas - and 2 points for a history

¢YES

Patient on oral anticoagulation
for more than 3 months?

¢NC}

Consider prasence and
saveraness of one or more of
these risk factors for bleeding

Previous Age = 75 years
hemorhages  Active alcchol abuse
Liver diseasea Demeantia

Active malignancies Falls

eGFR <30 mlfmin

Mota: Thara are no sufficient dinical predictions
rulas for bleadings in CKD patients at presant

HIGH
ELEEDING
RISK

NO HIGH
ELEEDING
RISK

of stroke or TIA)

Mo oral anticoagulation
Consider ASS 100 mg/day
{or Clopidogrel 75 mg/day.
e.q. after gastrointestinal bleaeding)
if not already indicated duse to
corcnary or peripheral artery disease

Re-evaluate if risk profile has changed

Initiate/continue oral anticoagulation
(target INR 2.0-3.0)

Mo starting dose of more
than 5 mg/day coumadin

Determine first INR after two doseaes

During the first month,
check three times a week

Dwuring long-term treatment,

check INR at least every 14 days

Reinecke, JASN 2009



New therapeutic options

Fig. 1
Site of action of new anticoagulant drugs

Intrinsic activation Extrinsic activation

Surface contact Vessel injury
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New therapeutic options

Trial Stroke/SEE in patients without CKD HR, 95% Stroke/SEE in patients with CKD (eGFR 30 HR, 95% P-value for
(reference)  (eGFR 250 mL/min) CI -49 mL/min) CI interaction
Intervention Control Intervention Conten!
RELY® Da_ul::igatratl llIII mg 'u-",'?ﬁgr!n,. III.?III,. ‘ ngligatran 110 - |eedi“g 1.60
b.i.d., 1.35% year 1,51%/year 0.71-1.14 b higher b
Dabigatran 130 mg Warfarin, 'ated W‘th 4
b.i.d., 1.02%/year f Een ot ass0°¢!
RVERROES®  Apixaban 5~ weré n <3, 0.87
l ) : pixaban . CKD‘ alg;l_n 77 -
n, and 9 gres 11 o
Ry bigqtrd ’ g 0., Warfarin, 0.84, 0.76
xaban, da ol yEar 2.77%/ year 0.57-1.23
o ro
rivd

., und apixaban were not associated with higher bleeding
rates in CKD.

Hohnloser, European Heart Journal 2011
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Epidemiology of atrial fibrillation
Factors associated with atrial fibrillation in CKD population
Consequrences of atrial fibrillation in CKD;

Treatment options:
e Stroke risk and anticoagulation therapy

° Heart rate control vs conversion



DCC and pharmacological conversion
recent-onset AF

Recent-onset AF (< 48 h)

bty

Yes No
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Therapy to maintain sinus rhythm in patients with recurrent
paroxysmal or persistent atrial fibrillation.

Maintenance of Sinus Rhythm

.

.

.

.

No (or m.inimal) Hypertension Coror}ary | Heart failure
heatt disease disease
I I I I
No special recomandation for CKD/ESRD patients
¥ v Y Y Y v v
Amiodarone | Catheter Dronedarone Amiodarone Amiodarone Catheter Catheter
Dofetilide | ablation Flecainide ablation ablation
Propafenone
Sotalol
|
h J h 4
Amiodarone Catheter Catheter
Dofetilide ablation ablation
2011 Writing Group Members et al. Circulation .
2011;123:104-123 American Heart
Association

Copyright © American Heart Association

Learn and Live




THE REAL LIFE:
Prescription drug therapy in patients with atrial
fibrillation, by CKD status, 2008

100 Non-CKD (KD
" White

80 AfAm
I Other
60
40
20
0

Beta blocker Digoxin Clopidogrel Warfarin  Amiodarone Diltiazem  Beta blocker Digoxin Clopidogrel Warfarin Amiodarone Diltiazem

Percent of patients
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INTERNATIONAL
Atrial fibrillation: the beat is faster than the answers

Kidney Internatienal (2012) 81, 432-433; doi:10.1038/ki.2011.430
Lynda A 5zczech™

Finally, future directions in the
o treatment of atrial fibrillation include
The ability to extrapolate these some- catheter-based oblation for symptomatic

W!'l::lt. rfc-unter_lntultpre re_sult.s to patle.nt.s pam}(ysmal atrial fibrillation that has
with kidney disease is again, however, lim- .
/ failed one or more drugs.

ited. The differences in blood vessel com-
pliance as measured by pulse pressure*~
and the complexity of the associations
between hemodynamic changes on dialy-

: There are no
data for patients with ESRD. But given the
real lack of data on safety for any of the

sis and mortality' in comparison with agents recommended for use in rate and
people with normal kidney function rhythm control (e1mi?dart}lle, dofetilide,
may modify the effect of whether rhythm dronedarone, propafenone, sotalol, and
control is achieved and of to what extent flecainide) and the risk associated with

anticoagulation, perhaps this will be the
most therapeutic option.




Review: Perioperative statins reduce perioperative MI
and AF in statin-naive patients
Feitre Raodzeth, MO and P.J. Devereauy, MO, PhD

[+] Article and Authar Infarmation
Annintern Med 19 June 20121 56(1 2 CE-2 TextSize: A A A

Article References Comments

Question: Does perioperative statin treatment improve clinical outcomes in adults having surgery and nat
using long-term statins?

Review scope: Included studies evaluated perioperative statin treatment in patientsz 18 vears of age who
were having surgery and were not maintained on long-term statin treatment before surgery (statin-naive).
Exclusion criteria included percutaneous coronary interventions and cardioversions. Studies had to
reportz 1 aof the following outcomes: perioperative death, myocardial infarction (MI), atrial fibrillation (AF),
length of hospital stay, or length of intensive care unit {ICU) stay.

Review methods: MEDLINE, EMBASE/Excerta Medica, Biosis, Cochrane Central Register of Controlled
Trials, Conference Proceedings Index, Web sites (ClinicalTrals. gav, International Federation of
Fharmaceutical Manufacturers, and Pharmaceutical Research and Manufacturers of America), and
reference lists were searched to April 2011 for published and unpublished randomized controlled trials
(RCTs). Experts and study authars were contacted. 15 RCTs (n= 2292, 59% to 0% men) met inclusion
criteria. Studies enrolled patients having cardiac surgery (11 RCTs, n=1056), noncardiac surgery (2 RCTs,
n= 10307, and wvascular surgery (2 HCTs, n=20R). 14 studies used a placebo contral, and 1 study
compared high-dose with low-dose atorvastating Statins assessed were atorvastatin (58 RCTs, n=1852),
fluvastatin (3 RCT=, n= 1078), simvastatin (2 RCTs, n=121), rosuvastatin {1 RCT, =200}, and
pravastatin (1 HCT, n=43). 7 studies were at low-risk for bias (Cochrane Statistical Methods Group
criteria).

Main results: Compared with controls, perioperative stating reduced risk far Ml in patients hawving any
surgery and AF in patients having cardiac surgery; groups did not differ for mortality in patients having any
surgery (Table). Perioperative statins reduced length of hospital stay, but not length of ICL stay, more than
controls (Table).

Conclusion: Perioperative stating reduce risk for myocardial infarction and atrial fibrillation in statin-naive
patients.




What did he say?

Table 4. Hazard Ratios for Bleeding.*

Disease Requiring Renal-

Total Population No Renal Disease Non-End-Stage Chronic Replacement Therapy
Characteristic (N=132,372) (N=127,884) Kidney Disease (N=3587) (N=901)
Hazard Ratio Hazard Ratio Hazard Ratio Hazard Ratio
(95% CI) P Value (95% Cl) PValue (95% Cl) P Value (95% Cl) P Value
Al participants 1.00 224(210-238)  <0.001 - 07) <0001
Antithrombotic therapy
None 1.00 1.00
Warfarin 1.28 (1.23-1.33) <0.001 1.28 (1.23-13% R cKD' . 0.15
Aspirin 121 (116-126)  <0.001 BET[ER FO her b|eedmg e
Warfarin and aspirin 2.15 (2.04-2 72 SS|BLY ith hid . 0.06
. ONS" PO b|atl°“ ¥ idted wi ———
ﬁ
NEW 1) €O qpan
piX e
a " 2 = O
< 1 gtrafh artl e
n ab|g EGFR 4 ”; L— none (n=480)
syaro aba™ 1. oGFRy 2l
=00
2) 210 -
=M
D H i:! clopidogrel or aspirin (n=347)
Patients on hemod] 1
atrial ﬁbr”t?nti% :‘ p<0.0001

Lim{years)




