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ACC/AHA/HRS 2014 AF Guidelines

Digoxin is effective to control resting heart rate in patients with

(class I, C)
HFrEF.

Digoxin plus beta-blocker (or plus a nondihydropyridine calcium
channel antagonist in patients with HFpEF) is reasonable to (class lla, B)
control resting and exercise heart rate in pts with HF and AF.

ESC 2016 AF Guidelines

Beta-blockers, digoxin, diltiazem, or verapamil are recommended

class |, B
to control heart rate in AF patients with LVEF 240%. ( )

Beta-blockers and/or digoxin are recommended to control class I, B)
heart rate in AF patients with LVEF <40%. ( ’




Acute heart rate control of AF
|

v v

LVEF <40% or signs of
congestive heart failure

| '

\
Smallest dose of beta-blocker to Beta-blocker or diltiazem or

achieve rate control verapamil

LVEF >40%

Amiodarone is an option in patients with
haemodynamic instability or severely
reduced LVEF
Initial resting heart rate target </ 10 bpm

. S . 7

Check previous drug history to avoid
concomitant administration
Initial resting heart rate target <110 bpm

! !

Add digoxin Add digoxin

Initial resting heart rate target <I 10 bpm Initial resting heart rate target <10 bpm
J

. \& >

Avoid bradycardia

Perform echocardiogram to
determine further management/
choice of maintenance therapy

Consider need for anticoagulation
\ J

Eur. Heart J. 2016; 37: 2893-962



Long-term heart rate control of AF

!

Perform echocardiogram (IC)
Choose initial rate control therapy (IB) and combination therapy if required (llaC)
Target initial resting heart rate <| 10 bpm (llaB), avoiding bradycardia

v v
LVE’F’«’O%“ ) LVEF >40%
v v v v v

Beta-blocker] [ Digoxin ] Dlisacay [ Bet:a-blocker) [ Digoxin J
verapamil

if ongoing symptoms

! v

Add diltiazem, |
Add digoxin Add digoxin verapamil or

beta-blocker )

combmatlon therapy

¥

Add
£dd dgoxn J [ beta-blocker

[ Consider early low-dose [ Add therapy to achieve target heart rate or

y

Eur. Heart J. 2016; 37: 2893-962



Cardiac glycosides

0.5 mg intravenous bolus 0.0625-0.25 mg daily dose
(0.75-1.5 mg over 24 hours in

divided doses).

Digoxin

0.4-0.6 mg intravenous bolus. 0.05-0.3 mg daily dose.

Most common reported adverse
symptoms are gastrointestinal
upset, dizziness, blurred vision,
headache and rash. In toxic states
(serum levels >2 ng/mL), digoxin is
proarrhythmic and can aggravate
heart failure, particularly with
co-existent hypokalaemia.

High plasma levels associated with
increased risk of death. Check
renal function before starting and
adapt dose in patients with CKD.
Contra-indicated in patients with
accessory pathways, ventricular
tachycardia and hypertrophic
cardiomyopathy with outflow
tract obstruction.

Eur. Heart J. 2016; 37: 2893-962
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Increased mortality among patients taking
digoxin—analysis from the AFFIRM study

Matthew G. Whitbeck, Richard ). Charnigo, Paul Khairy, Khaled Ziada,

Alison L. Bailey, Milagros M. Zegarra, Jignesh Shah, Gustavo Morales,

Tracy Macaulay, Vincent L. Sorrell, Charles L. Campbell, John Gurley, Paul Anaya,
Hafez Nasr, Rong Bai, Luigi Di Biase, David C. Booth, Guillaume Jondeau,

Andrea Natale, Denis Roy, Susan Smyth, David J. Moliterno, and Claude S. Elayi*

Division of Cardiovascular Medicine, Gill Heart Institute University of Kentucky, 326 C.T. Wethington Bldg, 900 South Limestone Street, Lexington, KY 40536-0200, USA
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Lack of evidence of increased mortality among
patients with atrial fibrillation taking digoxin:

findings from post hoc propensity-matched
analysis of the AFFIRM trial

Mihai Gheorghiade!, Gregg C. Fonarow?, Dirk J. van Veldhuisen?, John G.F. Cleland?,
Javed Butler®, Andrew E. Epstein®, Kanan Patel’, Inmaculada B. Aban’,
Wilbert S. Aronow?, Stefan D. Anker?, and Ali Ahmed’:1%*

'Northwestern University, Chicago, IL, USA; University of California, Los Angeles, CA, USA; *University Medical Centre, Groningen, The Netherlands; *Hull York Medical School,
Kingston-Upon-Hull, UK; *Emory University, Atlanta, GA, USA; ®University of Pennsylvania, Philadelphia, PA, USA; "University of Alabama at Birmingham, 1720 2nd Avenue South,
CH-19, Suite 219, Birmingham 35294-2041 AL, USA; ®New York Medical College, Valhalla, NY, USA; *Center for Clinical and Basic Research, IRCCS San Raffaele, Rome, Italy; and

OVeterans Affairs Medical Center, Birmingham, AL, USA



AFFIRM STUDY
On Digoxin Off Digoxin
. N=2153 : N=1905
Baseline I
(rate control n=1074) : (rate control n=952)
___________________ R i e
:
Baseline — N=1227 E N= 1470
8 months f/u (rate control n=751) : (rate control n=655)
____________________ PR ) Y P
:
, - I N=1241
Baseline — N=951 !
last f/u (rate control n=603) | (rate control n=526)
|
___________________ N, T T
N=375 : N=291
At death :
:

M.G. WHITBECK et al.

M. GHEORGHIADE et al.

AFFIRM (N=4060)

2

¢} digoxin therapy

1\"'\ - 2 had mssing data on

Available data on digoxin use during 6 months prior to AFFIRM baseline (n=4058)

(rate control n=213)

(rate control n=97)

A 4

No digoxin use (n=1905)

Digoxin use (n=2153)

371 had Msst Ty — e data.
data as an initial &L 2../"' an initial dlgoxin therapy
digoxin therapy o o g
N 465 discontinued digoxin
.| as an initial therapy
B s s TORE i b o o { T""." """" NIRRT S
—-y Digoxin started as an | ! Digoxin continued as an
| initial therapy (n=205) i | initial therapy (n=1172) !
................... et gt S S s Y e i ol

A 4

No digoxin use Digoxin use as an initial therapy | Pre-match
(n=1329) (n=1377) =2706
N
878 (64% of 1377) patients receiving digoxin as an initial therapy Post-match
propensity-matched to 878 patients not receiving digoxin N=1756




Estimated survival

Digoxin use at baseline

1.00 {

095

0.80 1

0.85 ;

0.80

0.75 1

0.70

0.65 1

0.60

Not on digoxin

On digoxin -

P=0.0014

Tl'y

230

———r—r
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Time (days)

Estimated survival

Digoxin use during the study

.
0.85 4 \.\_
.\.\ =
0.80 1 e
“l
\‘1.
0.75 4 \
0.70 + .\_1
On digoxin '3 v
0.65 1 ;
I
0.60 + e
P < 0.0001
0'55.111 Fg rrerrl o s rr ey ey eren T 5. LV Fry vy yy
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Time (days)

Whitbeck M.G. et al. Eur. Heart J. 2013; 34:1481-8



Age
Female A
Non-white 4
History of smoking
Randomization to rate control strategy
Coronary artery disease -
Angina pectoris
Acute myocardial infarction -
: Heart failure
Diagnosed cardiomyopathy -
Valvular heart disease -
Symptomatic bradycardia -
Coronary artery bypass graft surgery -
Intervention procedure
Pacemaker
Cardioversion 4
Hypertension -
Diabetes mellitus +
Cerebrovascular events -
Peripheral vascular disease -
Hepatic or renal disease
Pulmonary disease -
Recurrent episodes of AF prior to randomization
Duration of qualifying episade of AF 22 days -
Hospitalization for arrhythmia -
Days to hospitalization for arrhythmia -
_ Ventricular rate -
Systolic blood pressure -
Diastolic blood pressure -
Maximum heart rate at qualifying episode of AF
Anti-arrhythmic drug failure -

O Pre-match
& Post-match

Beta-blockers (BL)-
Diltiazem (BL )~
Verapamil (BL )~

Amicdarone (BL)-

O Sotalol (BL)~

Class | drugs (BL)-
Warfarin (6M) -
Heparin (6M) -
O ACE inhibitors (6M

O Diuretics (6M)-

Aspirin (6M
Lipids (6M)—
Nitrates (6M) =
Other calcium channel biockers (6M) -
Other antihyperiensive (6M)-
Chest pain-
Diaphoresis
Dl:i)zziness-
spnea-
Edema-
Fatigue-
Palpitation -
Panic—
Orthopnea -
Paroxysmal nocturnal dyspnea-
Syncope -
No NYHA symptoms -
NYHA class |-
NYHA class |-
NYHA class I/l 4
Other symptoms -

e SN T T
0 10 20 30 40 50

oo®
5 000
%% o

s o°

3

0%®,0¢¢
O

r

1 T S T
0 10 20 30 40 50

Gheorghiade M. et al. Eur. Heart J. 2013; 34: 1489-97 Absolute standardized difference (%)



Total patients  Digoxin initial therapy Ali-cause mortality Hazard ratio Pvzlue

(N=1756) No (n=878)  Yes (1=875) J§ ¢ >4 (90 Effect Interactio
Age (years)
<71 years (1=655) 43433(10) 320422 (8) O 075(047-118) 0217 o
371 years (1=001)  75/445(17)  92/456 (20) i 124(091-168) 0166
Sex
Nale (1=1064) 73/529(14)  734/535 (1) ot 097(070-135) 0872 ..
Fenale (n=692) 45/349(13)  51/3¢3(15) —— 121(081-181) 0354
Non-whites
il S X No(n=1554) 1007774(13) 1107730 (14) =0— 111(085-145)  0.461
0.30 Haozard ratio = 1.06; Yes(n=202) 18104(17)  1493(1d)  +——i 0.81(040-163) 0556 408
— 95 /o C| = 0.83—1.37; , Coranary artery disease
o 0.25- P =0.640 22_6%* No(n=1115) 51/554(9)  62/561 (11) o 1,20 (0.83-1.74) 0338
-8 . , Yes(n=641) 67/324(21) 62317 (20) —— 098(069-138) 0898
o) =l Hypertension
0.20 21.8%' No(n=485) 241238(10) 282472 (11) ——ro 112(065-193) 0885 oo
= Yes (n=1271) 04/640(15)  96/631 (15) ——i 105(0.70-140) 0719
o 0.15- Diabe;es(me::lzues; 89710(13) 821698 (12) - 0.94(0.70-127)  0.598
. 4 Q(n= J v R ! 7 s
g Digoxin use ‘ Yes (1=348) 20168 (17) 420180 (23) ———  139(087-223) o4y o173
0.1 0 " ’ Heart failure
$ E : No(n=1469) 79/731(11)  86/738(12) e 108(080-147) 0809 oo
% o 2] * No digoxin use Yes(n=287) 39147(2T)  38140(27) ——— 1.08(0.69-169) 0743
2 0-05 Randomization to treatment strategy
Rhythm-centrol (1=698) 491356 (14)  60/3¢2 (18) f—O— 136(093-199) 0111
0.00 - Rate-cortrol (1=1058)  69/522(13)  64/536 (12) S 089(0.64-126) 0517
O Recurrent episodes of AF prior to randomization
| | | | | | | No(n=1146) 68/575(12)  83/571 (15) o O 126091173 0462 oo
0 1 2 3 4 5 5 Yes (n=610) S0/303(17) 41307 (13) Fe 0R0(053-121) 0299
Ventricular heart rate (bpm)
<72bpm (n=867) 50M449(11)  48/418(12) —— 102(069-152) 0919
Follow-up (years) z72bgm§n=seg) 88420 (16)  T6/460 (17) ——i 108(078-149) 058 08
Left ventricular ejection fraction (%)"
<50% (1=206) 23/137(17)  29/149(20) b G 111(0.604-193)  0.701
Number at risk 250% (=1017) 57/520(11) 62497 (13) — 116(081-186) 0428 099
No digoxin use 878 839 801 541 253 54 Left atrial size (cm)"
- 2 >4om(1=662) 561447 (13)  68/415(16) b 119(083-169) 0338 .0
Digoxin use 878 835 781 534 240 48 shom(n=468) 241221(11) 241247 (10) ———od 0.90 (0.51-159) 0728
Overall 118/878(13)  124/878 (14) —o— 106(0.83-137) 0,640

Events/ total at risk (%) =l it il
05 10 15 20 25
HR (95% Cl)

Gheorghiade M. et al. Eur. Heart J. 2013; 34: 1489-97
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@ European Heart Journal (2013) 34, 1465-1467

STATISTICAL VIEWPOINT

When ‘digoxin use’ is not the same as ‘digoxin
use’: lessons from the AFFIRM trial

Sabina A. Murphy* R
_publication

TIMI Study Group, Brigham and Women's Hosp

1.41 (1.19-1.67)

Gheorghiade et al.

mized, observational analysis using

Whitbeck
........................................................ et al.
Study design Non-ran
data f
Time point digoxin used assessed Time-val

1.06 (0.83-1.37)

1 randomized AFFIRM trial
iseline only
dhort (n = 1756)

5% C10.83-1.37; P=0.640

Cohort Full cohe Gheoiotiade
etal.
Propensity method Adjustrmy
Primary HR for digoxin and all-cause @ HR 1.41,
mortality association
Main conclusion from authors Digoxin
all-cay Patel
etal
Int. J. Cardiol.
2013

AF, atrial fibrillation; Cl, confidence interval; HR, hazard rac-

LVEF<30%: 3

0.29 (0.10-0.87)

LVEF230%:
1.21 (0.91-1.60)

——

ze of increased mortality associated with

use as baseline initial therapy in patients with
e —

*Propensity adjustment used for sensitivity analysis.

0.5
£ favors digoxin

1
HR

1.5
favors no digoxin ¥



Increased Mortality Associated With _
Digoxin in Contemporary Patients @
With Atrial Fibrillation

Findings From the TREAT-AF Study

Mintu P. Turakhia, MD, MAS,*{ Pasquale Santangeli, MD,{{ Wolfgang C. Winkelmayer, MD, MPH, ScD, 5
Xiangyan Xu, MS,* Aditya J. Ullal, BA,* Claire T. Than, MPH,* Susan Schmitt, PuD,* Tyson H. Holmes, PuD,||
Susan M. Frayne, MD, MPH,*9 Ciaran S. Phibbs, PuD,*# Felix Yang, MD,** Donald D. Hoang, BA,*

P. Michael Ho, MD, PuD,{{{!{ Paul A. Heidenreich, MD, MS*}

Propensity Mortality
Matched _ |
£ s Dig;o«hnllrugﬂverapy
§ 8 —re In this large, retrospective cohort of patients with
3 3. newly diagnosed AF, treatment with digoxin was
f -
2 ol independently associated with mortality, regardless
L‘g‘ o of age, sex, kidney function, heart failure status,
sl Log-rank P<0.001 concomitant therapies, or drug adherence.
6 SOIO I,O'OO 1,5100 2,(';00
) Days After New AF Diagnosis )
N%;‘o:f:mgmmpy J.Am Coll. Cardiol. 2014; 64: 660-8
No 26,703 21,206 13,491 6,618 977

Yes 26,703 21,465 14658 7,795 1,264



All-cause mortal ity (%)

Wascular death (%)

Digoxin use in patients with atrial fibrillation and adverse
cardiovascular outcomes: a retrospective analysis of the
Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition
Compared with Vitamin K Antagonism for Prevention of
Stroke and Embolism Trial in Atrial Fibrillation (ROCKET AF)

Jeffrey BWasham, Susanna R Stevens, Yuliya Lokhnygina, Jonathan L Halperin, Ginter Breithardt, Daniel E Singer, Kenneth W Mahaffey,
Graeme ] Hankey, Scott D Berkowitz, Christopher C Nessel, Keith A A Fox, Robert M Califf, Jonathan P Piccini, Manesh R Patel,
for the ROCKET AF Steering Committee and Investigators

Lancet 2015; 385: 2363 - 70

154 — Baseline digaxin (n=5239)
---- No baseline digoxin (n=8932) — 44
12| 2
- £ 3
.- - z
T g 7
6 i S
- - 14
3 L HR 1.49 (95% C11.21-1-85); p=0.0002
T HR 1:25 (95% C1 1:12-1.40); p=0-0001 0 : : : : :
0 T T T T T 0 180 360 540 720 900
30 .
10+ g 154 -
E
8+ & 20+ _
£ L
6 g 154 L nE
2 .-—
4 g £
£ ]
24 < HR 0.97 (5% C1 0-91-1.04); p=0-41
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Digoxin Use and Subsequent Outcomes Q
Among Patients in a Contemporary o
Atrial Fibrillation Cohort

Larry A. Allen, MD, MHS,* Gregg C. Fonarow, MD,{ DaJuanicia N. Simon, MS,! Laine E. Thomas, PuD,!
Lucas N. Marzec, MD,* Sean D. Pokorney, MD, MBA, ! Bernard J. Gersh, MB, CuB, DPuw, % Alan S. Go, MD, |
Elaine M. Hylek, MD, MPH, 4 Peter R. Kowey, MD,# Kenneth W. Mahaffey, MD,** Paul Chang, MD, {

Eric D. Peterson, MD, MPH,| Jonathan P. Piccini, MD, MHS,: for the ORBIT-AF Investigators

J. Am. Coll. Cardiol 2015: 65: 2691-8

A. Prevalent Digoxin with HF

QOutcome

Unadjusted HR (95% CI)

Number of Patients = 3,161
Adjusted HR (95% CI)

C. Incident Digoxin with HF

Outcome

Number of Patients = 778
Adjusted HR (95% Cl1)

Death 1,02 (0.85,1.23) 1.04 (0.86, 1.27) Death 1,05 (0.66, 1.65)

Hospitalization 1.00 (0.90, 1.10) 0.99 (0.89, 1.10) Hospitalization 0.93 (0.71,1.22

Death or hospitalization 0.98 (0.89,1.09) 0.98 (0.89,1.09) Death or hospitalization 0.96 (0.74,1.23)

CV hospitalization 1.06 (0.53, 1.20) 1.01(0.89, 1.16) CV hospitalization 0.92 (0.66, 1.2¢)

Death or CV hospitalization | 1.04 (0.92, 1.16) 1.01(0.:89, 1.13) Death of CV hospitalization | 0.96 (0.71, 1.28)

Symptoms* 090 (0.72,113) 0.96 (0.75, 1.22)

*For symptom analysis, n = 1,041 0.2 2.0 0.2 2.0 02 20

B. Prevalent Digoxin without HF

Number of Patients = 6,458

D. Incident Digoxin without HF

Number of Patients = 1,167

Outcome Unadjusted HR (95% CI) Adjusted HR (95% Cl) Outcome Adjusted KR (95% CI)
Death 1.45(1.14, 1.85) 1.22(0.95, 1.58) Death 1.99 (1.12, 3.56) ——
Hospitalization 1.07 (0.96, 118) 1.05(0.94, 1.16) Hospitalization 112 (0.87, 1.44)
Death or hospitalization | 1.07 (0.97, 1.18) 1.03 (0.93, 115) Death or hospitalization 114 (0.90, 1.46)
v hospitallzétion 0.96 (0.83,111) 0.91(0.84,1.13) CV hospitalization 1,58 (1.12, 2.23)
Death or CV hospitalization | 1.00 (0.87, 1.13) 0.96 (0.84, 1,10) Death or CV hospitalization 1,60 (118, 2.17)
Symptoms* 0.89 (0.75, 1.06) 0.86 (0.72, 1.03)
*For symptom analysis, n = 2,562 0.2 2.0 0.2 2.0 0.2 2.0



Event Rate (%)

0%

18%

16%

14%

12%

10%

8%

6%

4%

2%

0%

ORIGINAL RESEARCH

Event Rate, %

Number at nsk.
SCD, digoxin 1023
SCD, no digoxin 4502
HF/shock, digoxin 1023
HFfshock, no digoxin 4502

S— Disoxin
————— No digOXin

Digoxin
------ No digoxin

1010 999
4461 4414
1010 989
4461 4414

) 1

20 25
Time to Event, y

982 966 742
4360 4292 3236
982 966 742
4360 4292 3236

Sudden cardiac death

Adj HR 1.58 (1.03-2.43)

J. Am. Heart Assoc. 2017 Jun 30;6(7). pii: e006035. doi: 10.1161/JAHA.117.006035
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European Heart Journal (2015) 36, 1831-1838 CLINICAL RESEARCH
Earoriane dol:10.1093/eurheartyehvi4l Atrial fibrillation

IOCINTY O
CANIAL AL

Digoxin-associated mortality: a systematic review
and meta-analysis of the literature

Mate Vamos, Julia W. Erath, and Stefan H. Hohnloser*

Hazerd gs% C1 p-Value
Hallberg (RIKS-HIA), 2007 - AF AF 142 129 156 0,00 — R
Gjesdal (SPORTIF IlI, V), 2008 AF 153 1,21 1,83 000 —_—
Friberg (SCAF), 2009 AF 110 084 1,28 023 ———
Whitback (AFFIRM), 2012 AF 141 119 167 000 T
Turakhla (TREAT-AF), 2014 AF 121 1147 1,26 000 =
Shah, 2014 - AF AF 117 1,15 1,20 0,00 \
Gamst, 2014 AF 1,15 108 123 000 -
Chao, 2014 AF 121 1.01 144 004 —_—
Rodriguez-Manero (AFBAR), 2014 AF 142 077 261 026 - = |
Mulder (RACE Il), 2014 AF 041 019 D89 002
Freeman (ATRIA-CVRN), 2014 AF 1.71 162 193 000 - -
Pastorl, 2015 AF 222 142 348 000 —————
Total AF 128 121 139 <001 -
Garg (DIG), 1897 CHF 099 081 107 081 ——
Domanski (SOLVD), 2005 - Men CHF 142 126 161 000 ——
Domanski (SOLVD), 2005 - Women CHF 136 103 180 003 =
Ahmed (DIG Ancilary), 2006 CHF 099 076 128 094 =
Haliberg (RIKS-HIA), 2007 - CHF/SR CHF 111 1,04 1,19 000 -
Hallberg (RIKS-HIA), 2007 - CHF/AF CHF 1,00 094 1,06 1,00 -r-
Fauchier, 2008 CHF 0,99 077 127 084
Dhatiwal, 2008 CHF 111 081 153 052 ™
Butler (Val-HaFT). 2010 CHF 1,28 105 157 002 —_———
Freeman, 2013 CHF 1,72 1,25 236 000 —_—
Shah, 2014 - CHF CHF 1,14 1,11 1,17 0,00 =)
Total CHF 114 1,06 122 <0,01 =
Overall AF, CHF 1,21 1,07 138 <0,01 oA

0.5 1 2

Digoxin better Digoxin worse



RESEARCH ARTICLE @ PLOS ‘ ONE

Digoxin for atrial fibrillation and atrial flutter:
A systematic review with meta-analysis and
trial sequential analysis of randomised clinical
trials

Nagash J. Sethi' *, Emil E. Nielsen'®, Sanam Safi'®, Joshua Feinberg'®,
Christian Gluud'?, Janus C. Jakobsen'Z3

1 Copenhagen Trial Unit, Cenire for Clinical Intervention Research, Department, Rigshospitalet,
Copenhagen University Hospital, Copenhagen, Denmark, 2 The Cochrane Hepato-Biliary Group,
Copenhagen Trial Unit, Centre for Clinical Intervention Research, Department, Rigshospitalet, Copenhagen
University Hospital, Copenhagen, Denmark, 3 Department of Cardiology, Holbaek Hospital, Holbaek,
Denmark

PLOS one 2018, 13(3): €193924

Our systematic review could neither confirm nor reject the findings
from recent systematic reviews of observational studies showing
that digoxin compared to no digoxin increased the risk of death.



Safety and efficacy of digoxin: systematic review and
meta-analysis of observational and controlled trial data

Oliver | Ziff,'2 Deirdre A Lane,’-> Monica Samra,? Michael Griffith,# Paulus Kirchhof,!->
Gregory Y H Lip,'? Richard P Steeds.* Jonathan Townend.,'* Dipak Kotecha'-3#>

BMJ 2105:;351:h4451

1.5
A Hig'l;lsrmonality ‘ ‘
with digoxin

1.0 O e = ® ©

Lower mortality . <
Y with digoxin P<0.001

0 1 2 3 4 5 6 7 8 9
Risk of bias summary score

Log (effect size): digoxin v control



Causes of Death and Influencing Factors in Patients With
Atrial Fibrillation

A Competing-Risk Analysis From the Randomized Evaluation of
Long-Term Anticoagulant Therapy Study

Eloi Marijon, MD, PhD; Jean-Yves LLe Heuzey, MD; Stuart Connolly, MD; Sean Yang, MSc;

Janice Pogue, PhD; Martina Brueckmann, MD; John Eikelboom, MD; Ellison Themeles, BA;

Michael Ezekowitz, MB, ChB, DPhil; Lars Wallentin, MD, PhD; Salim Yusuf, FRCPC, DPhil;
for the RE-LY Investigators

Causes of death in the RE-LY® trial — descriptive data

Total 1371 100.00
Cardiovascular death 842 61.41
Cardiac 512 37.35
Sudden cardiac death 305
Progressive heart failure 207 15.10
Vascular 139 10.14
Stroke/peripheral embolism 96 7.00
Haemorrhage 39 2.84
Pulmonary embolism 4 0.29
Others/unknown 191 13.93
Noncardiovascular death 491 35.81
Undetermined death 38 2.77

RE-LY, Randomized Evaluation of Long-term anticoagulant therapY Marijon et al. Circulation 2013;128:2192-2201



PREVENTION OF ATRIAL FIBRILL
ENZYME INHIBITORS AND ANC
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Digoxin and Mortality in Patients With Atrial Fibrillation With
and Without Heart Failure (ARISTOTLE):

Does Serum Digoxin Concentration Matter ?
Lopes R.D. et al., 3. Am. Coll. Cardiol. 2018; 71: 1063-74

Estimated probability of death (%)

Adjusted All-cause Death in Patients Using Digoxin

and Not Using Digoxin at Baseline
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Estimated probability of death (%)

Digoxin and Mortality in Patients With Atrial Fibrillation With
and Without Heart Failure (ARISTOTLE):

Does Serum Digoxin Concentration Matter?
Lopes R.D. et al., 3. Am. Coll. Cardiol. 2018; 71: 1063-74
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Digoxin and Mortality in Patients With Atrial Fibrillation With
and Without Heart Failure (ARISTOTLE):
Does Serum Digoxin Concentration Matter?
Lopes R.D. et al., 3. Am. Coll. Cardiol. 2018; 71: 1063-74

Adjusted Sudden Death in New Users
of Digoxin Versus Matched Controls
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Estimated probability of death (%)

Digoxin and Mortality in Patients With Atrial Fibrillation With and
Without Heart Failure (ARISTOTLE):

Does Serum Digoxin Concentration Matter?
Lopes R.D. et al., 3. Am. Coll. Cardiol. 2018; 71: 1063-74

Serum Digoxin Concentration and Mortality
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La Digoxine a un index thérapeutique étroit

Méme si elle ne figure pas dans la classification de Vaughan-Williams, la
Digoxine est un antiarythmique qui a, comme tous les medicaments
antiarythmiques, un faible rapport bénéfice / risque

La Digoxine peut induire des effets proarythmiques aussi bien a I’étage
atrial que ventriculaire

Cependant elle reste utile et sure si elle est correctement prescrite, en
évitant ses contre indications (arythmies ventriculaires, hypokalieémie,
Insuffisance rénale sévere) et sous stricte surveillance

La mesure des concentrations sérigues ne doit pas étre systématique pour
I’adaptation des doses (la toxicité dépend aussi de I’état myocardique et
des co-médications) mais peut €étre tres utile, particulierement chez
I’insuffisant renal, pour controler la securité
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What conclusions can be drawn from these two analyses? Given

the non-randomized, observational design of both studies, the find-
ings should be considered hypothesis generating. Even sophisti-

cated statistical methods such as propensity analysis cannot

replace randomization. When such observational studies are
published, it is crucial tor the reader to understand the cohorts and

the how treatment groups are defined, because sometimes digoxin
use is not the same as digoxin use.



CURRENT OPINION Recommendations for use of

European Heart Journal (2017) 38, 2095-2099

sumoresy  doi10.1093/eurheart/ehwS77 cardiac glycosides in clinical practice

Atrial fibrillation

CARDIOLOGY ®

Assumption versus evidence: the case of digoxin m
in atrial fibrillation and heart failure

Udo Bavendiek'*, Lukas Aguirre Davilaz, Armin Kochz, and Johann Bauersachs' | NYHA 1I-1V despite
drug/device therapy |

. Ventricular

'Department of Cardiology and Angiology, Hannover Medical School, Carl-Neuberg-Str. 01, 30625 Hannover, Germany; and *Department of Biostatistics, Hannover Medical
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RATE-AFl(University of Birmingham/UK, funded by UK Dept. of therapyils limites: HF anid/or hypotension
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Health) is powered to detect a difference in quality of life comparing (Tt et low RR. side eff

digoxin to beta-bockers as initial rate control therapy in permanent ) CiFR < 30 mi/min, K* (.e.g. _o_w , side effects)
- side effects e inefficient rate control

AF. In addition, RATE-AF is a feasibility study to plan a future major
randomized controlled event-driven clinical outcome trial (https://

e CRT no option with BB/CCB alone

clinicaltrials.gov/ct2/show/NCT02391337, 24 November 2016). e atrial fibrillation with
DIGIT-HF kHannover Medical School/Germany, funded by Federal rapid ventricular rate
inistry of Education and Research [BMBF]), a prospective, random-
ized clinical outcome trial, investigates the hypothesis that digitoxin— Digoxin Digitoxin
at serum concentrations in the lower therapeutic range controlled for Target serum 0.5-0.9 ng/ml 8 — 18 ng/ml
in all patients—reduces mortality and morbidity in patients with concentration
advanced chronic systolic HF (https//www.clinicaltrialsregister eu/ctr-

search/trial/2013-005326-38/DE, 24 November 2016). DIGIT-HF has Daily dose 0.0625 — 0.25 mg 0.05 - 0.1 mg*
already been initiated with public funding from the German Federal
Ministry for Research and Education and is currently recruiting pa-
tients and open for further centres interested to participate.

(GFR < 60 ml/min: prefer Digitoxin)




1- La Digoxine est une option thérapeutique proposee dans les
recommandations sur la fibrillation atriale

2- Les donneées de la littérature concernant sa securité restent controversées
mais la majorité des publications montre une augmentation de la mortalitée
toutes causes

3- Toutes ces données proviennent d’études retrospectives ou post hoc

4- Un grand essai prospectif randomisé fait chez des patients ayant une
fibrillation atriale avec ou sans insuffisance cardiaque est necessaire pour
clore définitivement le debat

5- Si la Digoxine est utilisée, la mesure des concentrations sériques est
souhaitable chez les patients a risque pour identifier ceux ayant des
concentrations supérieures a 1-1,2 ng/ml qui sont menacés d’effets
proarythmiques
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