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ESC 2020 Atrial Fibrillation Guidelines
Eur Heart J 2021

Prothrombotic state

Prohaemorrhagic state

Prothrombotic state in coexistent AF and CKD

Alterations in platelet function

| | Alterations in platelet-vessel-wall interactions

Virchow's triad

(

Vessel wall and/or atrial
tissue abnormalities

Atrial fibrosis

* Myocyte hypertrophy

* Fibroelastosis

* Endocardial fibrosis and infiltration
* Extracellular matrix abnormalities

Ventricular hypertrophy
* Extensive myocardial fibrosis

Vascular factors
* Accelerated atherosclerosis
* Arteriosclerosis
(fibrosis and thickening of the media)
* Arterial wall calcification
* Increased arterial stiffness

Endothelial dysfunction
+ Impaired arterial vasodilatation due
to reduced NO availability

\

Blood flow
abnormalities

* Atrial dilatation

* Loss of atrial systole
* LAA characteristics

Ard .

RAAS activation:
« 1 Fibrinogen

« 1 D-dimer

* PAI1

Inflammation:
«TIL-6

« TIL-1B

+ 1 CRP

o

%‘

\

v

v

Reduced platelet activity

Blood constituents

Disturbed composition of
a-granules

* Increased ATP: ADP ratio
* Reduced content of

1 PAF synthesis

serotonin

« T VWF
« T TNF

* Vitamin D
* Phosphorus
+ Calcium

Hypercoagulability

+ T Thrombin-antithrombin complex
+ 1 D-dimer

+ 1 Prothrombin 1 and 2

« T VWF

+ 1 Tissue factor

+ 1 PAI

Platelet dysfunction
* Increased aggregability
* Increased reactivity

Microparticles

* Increased platelet production

* Increased surface tissue factor

* Increased release of soluble
tissue factor

Altered arachidonic
acid and prostaglandin
metabolism with
impaired synthesis

and/or release of TxA;

| } Function of GPIIb/GPIlla |

GPIIb/GPllla

| Oxidative
stress and
inflammation

T Ca* content
and disturbed
intracellular

Reduced binding of platelets to the vessel wall

1 Proteolysis of GPIb

Functional
defect in the
VWHF-platelet
interaction

Ca? flux Endothelial

cell

RoRP P
e et [

| 1 Production of prostacyclin and NO | VWF ECM

Alterations in platelet function

|

L—> | Prohaemorrhagic state| ‘_J
- ‘W

]
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Reduced platelet adhesion and aggregation

Anaemia

Therapy

Drugs

+ B-Lactam antibiotics
* Aspirin

+ NSAIDs

* Anticoagulants

+ L Interactions with
the vessel wall

+ | ADP release

+ 1 Activation of PGl

+ | Erythrocytes

+ | NO scavenging
owing to reduced
haemaoglobin levels

Invasive procedures
+ Central venous access
+ Haemodialysis
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Apixaban in Nephrotic Syndrome
Vimal K. Derebail et al. Am J Kidney Dis 2023
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(Nephrotic Syndrome / controls)

Apixaban 10 mg

BE vorund O, 5, 1, 3,
4, 6, 8, and 24 h nach

PK Analysen / anti-FXa

—
/—

Characteristic Nephrotic Syndrome | Healthy Control
Subjects (n=8) Subjects (n=11)
Age, median years (range) | 42.3 (34.5-66.7) 28.0 (23.5-62.6)
Diagnosis, n (%)
MN 3(38) 0(0)
FSGS 4 (50) 0 (0)
MCD 1(12) 0(0)
Weight (kg), mean (SD) 96 (26) 85(23)
BMI (kg/m?), mean (SD) | 32 (9) 28 (6)
Renal Function
UPCR (for eligibility), | 7.52 (2.66) 0.02 (0.02)
mean (SD)
UPCR (at Day 1 study | 6.07 (2.95) 0.02 (0.02)
visit), mean (SD)
SCr (mg/dL), mean | 1.77 (1.77) 0.79 (0.14)
(SD)
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OAC in CKD - Metaanalysis
Ha J et al. Ann Intern Med 2019

Annals of Internal Medicine REVIEW

Relative effect on VTE / VTE-related death in acute VTE

Benefits and Harms of Oral Anticoagulant Therapy in Chronic

Kidney Disease
A Systematic Review and Meta-analysis

Jeffrey T. Ha, MBBS; Brendon L. Neuen, MBBS(Hons); Lap P. Cheng, MBBS; Min Jun, PhD; Tadashi Toyama, PhD;
Martin P. Gallagher, PhD; Meg J. Jardine, MM&MWMKMMWHQPM PhD;
Patrick B. Mark, PhD; David C. Wheeler, MD; Jha, MD; Ben David W. Johnson, PhD;
Viado Perkovic, PhD; and Sunil V. Badve, PhD

NOAC vs VKA
EINSTEIN
Hokusai VTE

Background: Effects of oral anticoagulation in chronic kidney
disease (CKD) are uncertain.

Purpose: To evaluate the benefits and harms of vitamin K an-
tagonists (VKAs) and non-vitamin K oral anticoagulants (NOACs)
in adults with CKD stages 3 to 5, including those with dialysis
dependent end-stage kidney disease (ESKD).

Data Sources: Englishlanguage searches of MEDLINE, EM.
BASE, and Cochrane databases (inception to February 2019}
review bibliographées; and Clinical Trials.gov (25 February 2019).

Study Selection: Randomized controlled trials evaluating VKAs
or NOACs for any indication in patients with CKD that reported
efficacy or bleeding outcomes.

Data Extraction: Two authors independently extracted data,
assessed risk of bias, and rated certainty of evidence.

Data Synthesis: Forty-five trials involving 34 082 participants
who ma-m.-d nmxoagulmon for atrial fibrillation (AF) (11 maln
venous b (VTE) (11 trials), th

(6 trials), prevention of dialysis access thrombosis (8 v:a‘s) and
cardiovascular disease other than AF (9 trials) were included. All
but the 8 triaks involving patients with ESKD excluded partici-

pants with creatinine clearance less than 20 mL/min or estimate
glomerular filtration rate less than 15 ml/min/1.73 m”. In A
compared with VKAs, NOACs reduced risks for stroke or sy
temic embolism (risk ratio [RR], 0.79 [95% C1, 0.66 to 0.93]; higl
certainty evidence) and hemorrhagic stroke (RR, 0.48 [C1,0.30t
0.76}; moderate-certainty evidence). Compared with VKAs, t
effects of NOACs on recurrent VTE or VIErelated death wer
uncertain (RR, 0.72 [C1, 0.44 to 1.17}; low-certainty evidence).
all trials combined, NOACs seemingly reduced major bleedin
risk compared with VKAs (RR, 0.75 [CI, 056 to 1.01]; lov
certainty evidence).

Limitation: Scant evidence for advanced CKD or ESKD; da
mostly from subgroups of large trials.

Conclusion: In early-stage CKD, NOACs had a benefit-risk prt
file superior to that of VKAs. For advanced CKD or ESKD, thet
was insufficient evidence to establish benefits or harms of VK#
or NOACs.

Primary Funding Source: None. (PROSPERO: CRDA201707970

Ann lotom Mod. doic10.7324/M19.0087 Al
For suthor sfiliators, see and of text.
This aricia was published at Annsis.org on 14 July 2019.

hronic kidney disease (CKD) is a prothrombotic

tate that is associated with substantially increased
risks for arterial and venous thromboembolism (Vll»)
(1). In addition, atrial fibrill (AF) is highly pi
in this population, affecting 18% of patients with CKD
(2) and 12% to 25% of those with dialysis-dependent
end-stage kidney disease (ESKD) (3, 4). The presence
of CKD increases risks for stroke or systemic embolism,
congestive heart failure, myocardial infarction, and all
cause death among patients with AF (5, 6). Compared
with persons with normal kidney function, risk for VIE is
almost 2-fold greater among those with an estimated
glomerular hlnahon rate (eGFR) between 15 and 59
ml/min/1.73 m? (7) and 3-fold grealm in lhose wu(h
dialysis-dependent ESKD (8). Venous

of 2 or greater in men or 3 or greater in women (1(
11), for VTE in patients who have had major orthoped
or nonorthopedic surgery or hospitalized patients wit
acute illness (12), and for recurrent VTE in patients wit
VTE disease (13)

Patients with advanced CKD and ESKD who hav
AF are prescribed oral anticoagulant (OAC) therap
less frequently than those with normal kidney functio
(3, 14). Use of warfarin in patients receiving dialysis wh
have AF varies from 2% in Germany to 37% in Canad
(3). The low rates of anticoagulant therapy use in ac
vanced CKD and ESKD may be due to the increase
risk for bleeding, uncertainty about potential benefits |
this popuhuon warfarin-associated calciphylaxis, an

lism in ESKD is also associated with increased risks for
bleeding and all-cause death (8). Other common clini
cal manifestations of increased thrombotic risk in CKD
include acute coronary syndrome, stroke, peripheral ar
tery occlusion, and dialysis access thrombosis (1, 9)
Anticoagulant therapy is an important intervention
in the pi of card ular thrombotic and VTE
events. Evidence-based treatment guidelines recom
mend anticoagulation for prevention of stroke in pa
tients with nonvalvular AF and a CHA,DS,-VASc score

ted nephropathy (15, 16). In CKD, risk fc
major blcodmg increases linearly with decreasing eGF

See also:
Editorial comment

Web-Only
Supplement
CME/MOC activity
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NOAC vs VKA
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RECOVER

EINSTEIN

Random effects model
2 =51%

=0%

Relative effect on major bleeding in acute VTE




“ AGAPLESION
v MARKUS KRANKENHAUS

FRANKFURT

USRDS (Wetmore et al.)
Clin J Am Soc Nephrol 2022

M N

ole ajor Bleeding
ﬂ 12206 Pat mit VTE Warfarin Apixaban
Variable Strata Crude N Eventrate CrudeN Event rate
events per 100 PY events per 100 PY .
- - VTE type DVT only 295 11.2 78 8.6 -
"r' Dialysis PE 17 110 25 100 AR
VTE setting Inpatient 164 12.3 34 10.6 ——
Aplxa ban VS Wa rfa rln Outpatient 238 10.5 69 7.6 +:
. HD vascular access Catheter 180 10.2 52 9.3 —o-
> (I"th"OSpEkth, KOhOFtE) AV graft 65 12.1 . 8.6 el
AV fistula 126 11.4 30 8.4 e
Re ku I're nte VTE, Surgery/trauma Yes 86 10.1 26 9.5 —‘:—
: No 316 11.4 77 8.5 -
M cemesyE iRy TS 64 150 18 126 _‘J:_
No 338 10.6 85 8.0 -
Antiplatelet use Yes 67 15.8 22 11.3 —0—5—
Warfarin Apixaban No 335 10.5 81 8.5 —-
Out Analysi Crude N Event rat Crude N Event rat HR (95% CI) 1
s N Sy S ey Api besser
Recurrent VTE CAS
Maior bleecing censored-at-drug-switch-
or-continuation
All-cause mortality ITT
— intention-to-treat
\ Api besser KEIRIUEEXE \/KA besser
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Dose-Reduced DOACs
B Bikdeli et al JAMA Cardiol 2022

Dose-adjusted DOACs
(aimed as full-intensity treatment)

Low-intensity DOACs

Dose-adjusted DOACs
(aimed as full-intensity treatment)

v v v v

Stable CAD

or PAD or

recent PAD
revascularization

Acute
coronary
syndrome

Surgical patients
TKR, THR

Medical
patients
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Apixaban

Edoxaban

Rivaroxaban
2.5mg
twice daily

(@)

\EMA,/
Not
studied

for this
indication

Not
studied
for this

indication

X

Rivarbxaban
2.5mg
twice daily
(@
.EA{\A,-

X
Not
approved

for this
indication

Not
studied
for this

indication

Rivaroxaban
10 mg
once daily

(&)

£

)
Apixaban
2.5mg
twice daily
(&)

EMA/

Not
approved
for this
indication

Rivaroxaban

¢—‘—¢

High-risk After high-risk
outpatients hospitalization
with cancer

s) )
Rivaroxaban
10 mg 10 mg
once daily once daily

N *
Apixaban Not
2.5mg approved
twice daily for this
(@ indication

A

Not Not
studied studied
for this for this

indication indication

Rivaroxaban
10 mg
once daily

(@

\EMA,

Apixaban
2.5mg
twice daily
(@

EMA/

Not
studied
for this

indication

v
X

Dose-a&justment
not studied for
this indication

x

Dose-adjustment
not studied for
this indication

\

Rivaroxaban 15 mg once daily
Dose-adjustment criteria
for AF; Crl; 30-50 mL/min?
(&

ema)

(8
Apixaban 2.5 mg twice daily
Dose-adjustment criteria
for AF: meeting at least
2 of the following 3:
2.5>Crz1.5 mg/dL
Age 280y, weight <60 kg

(@)

\EMA/

Edoxaban 30 mg
once daily,
dose-
adjustment
criteria
for VTE same as
criteria for AF

()
EMA

(on)
\

Edoxaban 30 mg once daily
Dose-adjustment criteria
for AF: meeting at least 1 of
the following: CrCl, 30-50
mL/min, weight <60 kg,
concomitant use of
P-glycoprotein inhibitors?

(@)
e

Rivaroxaban

X

Dose-adjhstment
not studied for
this indication

Rivaroxaban 15 mg once daily
Dose-adjustment criteria
for AF; Crl; 30-50 mL/min?

(@)

EMA

N
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Ve E Pooled NOAC Pooled warfarin RR (95% Cl) Pinteraction \
'9 (events) (events)
. 1G] Age (years)
o 8 <5 496/18073 578/18004 7 0-85(073-099) | g
v E 275 415/11188 532/11095 S 0-78 (0-68-0-88)
y O Previous stroke or TIA
0O U No 483/20699 615/20637 S 078 (066-091) \
b L Yes 428/8663 495/8638 S 0-86 (0-76-0-98)
(7)) E Creatinine clearance (mL/min)
9 [0 249/5539 311/5503_ & 079 (0-65-0-96)
()] 50-00 405713055 546/13155 — 0-75 (0-66-0-85) 0-12
a >80 256/10626 255/10533 © 0-98 (0-79-1-22)
| |
0.5 1 2
Age (years)
o <75 1317/18460  1543/18396 —— 079 (067-094) \ o
E= =75 o, 132807711 346/10686 © 0-93 (0-74-1-17)
v revious stroke or
v No 1070/20638 1280/20619 —— 0-85 (0-72-1-01) 070
9 Yes 495/8669 553/8600 —o 1+ 0-89 (0-77-1-02) }
(23] Creatinine clearance (mL/min)
e <50 514/4376 620/4346 < 0-74 (0-52-1-05)
'2‘ 50-30 TT04710139 TT/4710778 o 0-91 (0-76-1-08) } 0-57
© >80 625/8681 672/8595 © 0-85 (0-66-1-10)
| | |
z 0-2 0.5 1 2
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Dabigatran Rivaroxaban Edoxaban Apixaban

60 mg

95 ml/min
2x 150 mg

50 ml/min

2x150 mg or
40 ml/min 2x110 mg *

30 ml/min

15 ml/min

Dosisreduktion Dosisreduktion

Dialysis
wenn = 1 RF: wenn > 2 RF:

Krea Cl 30 - 50 2, Alter = 80 J,
min
KG < 60 kg oder

Krea = 1.5 mg/dL

KG < 60 kg,

interagierende Med. .
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Mean —yr 86.6+4.2 \

Distribution — no. (%)

<85 yr 447 (45.4)
>85 yr 537 (54.6)
Male sex — no. (%) 419 (42.6)
||| Type of atrial fibrillation — no. (%) | |
Nonparoxysmal 521 (52.9)
Paroxysmal 463 (47.1)
Weight — kg 50.6+11.0
Body-mass index{ 22.1+3.7

Creatinine clearance

\ Mean — ml/min 36.3+14.4

KrCl =30 ™
min

Months since Randomization

X 1,3 Jahre (Median)

(n=581) 66 % |

KrCl 15 — 30 = (n =403) 67 % |

mi

FRANKFURT K Okumura et al. ELDERCARE AF New Engl J Med 2020
X
°|eo O =107 149 basad ratio, 034 (95% CI, 0.19-0.61) A T o] 2] Hazard ratio, 187 (95% C1, 050-359)
In\ “\984 >80 ] (VF; @ Standard AK) |t E sof 12 poooon A sl ] e-om
S 1 Placebo << gpd Edoxaban, 15 mg
a P 80 104 S g, 3
"I 84 % KrCl 15 - 50 ml/min g 57 & -
P 60+ 6 u_ .
. 9 2
| 41 % KrCl 15-30 ml/min E £ 50- 4 Edoxaban, 15 mg 3 0 50- 4 Placebo
m |||> }B 40 21 Z’ B 404 24
QlSmg Edoxaban vs Placebo < 2 3 o= S ® 30 -
E 2 20- 0o 4 & 12 16 20 24 28 32 36 E i 20- 0 4 & 12 16 20 24 28 32 36
1st Efficacy EP: stroke / SEE ‘= L 104 ‘T = 10
Q E O | I _I‘_‘T'_' I I I 1 & g 0+ |—‘_'_‘|_—|—'J_|/— T T T 1
L Safetx EP: _Major bleeding H 0 4 8 12 16 20 24 28 32 36 0 4 8 12 16 20 24 28 32 36

Months since Randomization
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Dabigatran Rivaroxaban Edoxaban Apixaban

60 mg

95 ml/min
2x 150 mg

50 ml/min

2x150 mg or
40 ml/min 2x110 mg *

30 ml/min

15 ml/min

Dosisreduktion Dosisreduktion

Dialysis
wenn = 1 RF: wenn > 2 RF:

Krea Cl 30 - 50 2, Alter = 80 J,
min
KG < 60 kg oder

Krea = 1.5 mg/dL

KG < 60 kg,

interagierende Med. .
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Patienten Intervention Ziel-INR

L
I~ N =132 >2 VKA vs 2-3
g (pravalente / (Median 5) (Migi;n) Riva 10 mg vs (TTR 48 % (I\z’e?:l?aJn)
<4 inzidente HD) Riva 10 mg + K2 Mo 1-6)
< - :
S| W= (Medi_ai 4,5) 7> ] VKA vs 23 :()2: c? ((\//AEIA))

3} , : o % o
é (pravelente HD) (Mittel) Api 2 * 2.5 mg (TTR 44 %) (Median)
L
5 N =154 s ] WS 5 - 330 d (Api)
4| (pravalente HD > 2 _ Api 2 * 5 mg _ 340 d (VKA
= (p ) (Median) (2*25mgbeiKG<60kg (ITR 51 %) ( )
L (Median)
a4 oder Alter = 80 J)

Keine OAK vs
N =151 (Median 4) 72 ] Warfarin vs 2-3 26 Wochen
(pravalente HD) (Mittel) Api 2 * 5 mg (TTR 58 %) (per Protokoll)

(2 *2,5mg in ,selected pat")
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VALKYRIE N AXADIA

Cumulative incidence of death, stroke, DVT/PE,
or myocardial infarction

T T T T 1 Time (years) T T T T T T
1 2 3 4 5 0 250 500 750 1000 1250
Days since randomization

PE: Survival free of fatal and non-fatal 1st composite efficacy outcome (MI, ischemic

cardiovascular events stroke, all-cause death, DVT or PE)
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VALKYRIE N AXADIA

>

Pat with bleedings Riva Riva + K2
(n of bleeding events) GQELI)) (n=42)

Total 24 (49) 21 (38) 22 (34)
Life-threatening 11 (12) 3 (3) 6 (8)
Major 10 (18) 6 (8) 4 (4)
Life-threatening/major 17 (30) 8 (11) 9(12)
Minor 13 (19) 16 (27) 16 (22)
Gastrointestinal 12 (23) 9 (16) 13 (19) . on0 500 50 1000 1250

Days since randomization

1st composite safety outcome (major or clinically
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relevant nonmajor bleeding, all-cause death)
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[AFinHD]

Dialysis risk score:

* Prior TIA/ischemic stroke 3

- Diabetes 1

* Age > 75 years 1

» Gastro-intestinal bleeding <1 year -1
Dialysis risk score 2 2: Dialysis risk score < 2:

Anticoagulation No anticoagulation
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J Tan et al. BMC Nephrology 2016

Reference

Any stroke

Chan 2009 [30]
Wizemann 2010 [33]
Wizemann 2010 [33]
Wizemann 2010 [33]
Winkelmayer 2011 [22]
Olesen 2012 [23]
Chen 2014 [26)
Friberg 2014 [13]
Shen 2015 [28)
Wang 2015 [14]
Yodogawa 2015 [35]
Findlay 2016 [15]

Study
Population

HD

HD (<= 65 yr)
HD (66-75 yr)
HD (> 75 yr)
HD & PD
RRT

RRT

RRT

HD (>= 18 yr)
HD & PD

HD (>= 20 yr)
HD

D+L Subtotal (I-squared = 63.3%, p = 0.002)

Ischemic stroke
Chan 2009 [30]
Winkelmayer 2011 [22]
Khalid 2013 [34]
Wakasugi 2014 [29]
Friberg 2014 [13]
Shah 2014 [27]
Genovesi 2015 [31]
Chan PH 2015 [21]
Shen 2015 [28]
Wang 2015 [14]

HD
HD & PD

HD

HD (>=18 yr)

RRT

HD & PD (>= 65 yr)
HD

PD

HD (>= 18 yr)

HD & PD

D+L Subtotal (I-squared = 73.4%, p = 0.000)

D+L Overall (I-squared = 68.1%, p = 0.000)

K+H Overall (REML Knapp-Hartung I-squared = 68.1%)

NOTE: Weights are from random effects analysis

Less strokes

More strokes

Hazard
Ratio (95% ClI)

1.74 (1.11,2.72)
1.29 (0.45, 3.68)
1.35(0.69, 2.63)
2.17 (1.04, 4.53)
1.08 (0.76, 1.55)
0.44 (0.26, 0.74)
1.02 (0.67, 1.54)
0.78 (0.70, 0.87)
0.83(0.61,1.12)
1.01(0.38, 2.70)
1.07 (0.20, 5.74)
1.02 (0.54, 1.96)
1.01(0.81, 1.26)

1.81(1.12,2.92)
0.92 (0.61, 1.37)
0.44 (0.27, 0.73)

3.36 (0.67, 16.66)

0.69 (0.58, 0.81)
1.17 (0.79, 1.75)
0.12 (0.00, 3.59)
0.19 (0.06, 0.65)
0.68 (0.47, 0.99)
0.67 (0.22, 2.06)
0.80 (0.58, 1.11)

0.92(0.77,1.09)
0.92 (0.74, 1.16)

%
Weight
(D+L)

5.44
6.21
5.27
1.01
8.78
6.28
0.17
1.69
6.56
1.84
43.25

100.00

Reference

Major bleeding
Chan 2009 [30]
Olesen 2012 [23]
Wakasugi 2014 [29]
Carrero 2014 [25]
Genovesi 2015 [31)

Study
Population

HD
RRT

HD (>=18 yr)
GFR<15
HD

D+L Subtotal (I-squared = 35.9%, p = 0.182)

Gastrointestinal bleeding
Winkelmayer 2011 [22] HD & PD

Khalid 2013 [34]
Shen 2015 28]

HD
HD (>= 18 yr)

D+L Subtotal (l-squared =77.2%, p = 0.012)

Any bleeding
Friberg 2014 [13]
Shah 2014 [27]
Wang 2015 [14]

RRT
HD & PD (>=65 yr)
HD & PD

D+L Subtotal (l-squared = 46.7%, p = 0.153)

D+L Overall (I-squared = 48.3%, p = 0.036)

K+H Overall (REML Knapp-Hartung I-squared = 48.3%)

NOTE: Weights are from random effects analysis

Less bleeding

Hazard
Ratio (95% CI)

1.04 (0.73, 1.46)
1.27 (0.91, 1.77)
0.85 (0.19, 3.64)
0.46 (0.11, 1.89)
3.96 (1.15, 13.68)
1.18 (0.82, 1.69)

0.96 (0.70, 1.31)
1.72 (1.29, 2.30)
1.00 (0.69, 1.44)
1.19 (0.81, 1.76)

1.10 (1.00, 1.21)
1.41 (1.09, 1.81)
1.44 (0.71, 2.92)
1.21(0.99, 1.48)

%
Weight
(D+L)

10.58
11.08
0.98
1.06
1.37
25.07

1.21 (1.04, 1.40)
1.21 (1.01, 1.44)

More bleeding

! LI
2 510

Favors warfarin

Favors no warfarin

!
2

Favors warfarin

o -

Favors no warfarin
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Nephrologists and Cardiologists: How would you treat a 70 year old
female HD pat with A fib, no prior stroke, no prior bleeding, no diabetes?

NOAC
VKA
LAAO

Neither OAK nor LAAO

119 votes - Final results

7:52 PM - Nov 25, 2023 - 2,802 Views
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female HD pat with A fib, no prior stroke, no prior bleeding, no diabetes?

NOAC 63.9%
VKA 10.9% N
LAAO 8.4%

I Neither OAK nor LAAO 16.8%

119 votes - Final results
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Patienten Intervention Ziel-INR

L
I~ N =132 >2 VKA vs 2-3
g (pravalente / (Median 5) (Migi;n) Riva 10 mg vs (TTR 48 % (I\z’e?:l?aJn)
<4 inzidente HD) Riva 10 mg + K2 Mo 1-6)
< - :
S| W= (Medi_ai 4,5) 7> ] VKA vs 23 :()2: c? ((\//AEIA))

3} , : o % o
é (pravelente HD) (Mittel) Api 2 * 2.5 mg (TTR 44 %) (Median)
L
5 N =154 s ] WS 5 - 330 d (Api)
4| (pravalente HD > 2 _ Api 2 * 5 mg _ 340 d (VKA
= (p ) (Median) (2*25mgbeiKG<60kg (ITR 51 %) ( )
L (Median)
a4 oder Alter = 80 J)

Keine OAK vs
N =151 (Median 4) 72 ] Warfarin vs 2-3 26 Wochen
(pravalente HD) (Mittel) Api 2 * 5 mg (TTR 58 %) (per Protokoll)

(2 *2,5mg in ,selected pat")
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SAFE-D
Harel Z et al. ASN 2023

. 151 MD Pat mit A Fib
Bieid

" Med. CHADS,-VASc 4
Warfarin (INR 2 - 3)

o
vs Apixaban vs @ OAK

Z 26 Wochen
? Feasibility

B Warfarin ®Apixaban mKeine OAK
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F XI Inhibition
A Greco et al. Circulation 2023

Circulation

Hemostasis Thrombosis

NEW DRUGS AND DEVICES

Initiation

Consolidation Initiation Initiation
Pharmacology and Clinical Development of
Factor Xl Inhibitors

Antonio Greco®, MD; Claudio Laudani®, MD; Marco Spagnolo, MD; Federica Agnelio, MD; Denise Cristiana Faro, MD;
Simone Finocchiaro, MD; Marco Legnazzi®, MD; Maria Sara Mauro®, MD; Placido Maria Mazzone, MD; Giovanni Occhipinti, MD;
Carla Rachira, MD; Lorenzo Scalia, MD; Davide Capodanno®, MD, PhD

FXlla
FXla

ABSTRACT: Therapeutic anticoagulation is indicated for a variety of circumstances and conditions in several fields of medicine
to prevent or treat venous and arterial thromboembolism. According to the different mechanisms of action, the available
parenteral and oral anticoagulant drugs share the common principle of hampering or blacking key steps of the coagulation
cascade, which unavoidably comes at the price of an increased propensity to bleed. Hemorrhagic complications affect patient
prognosis both directly and indirectly (ie, by preventing the adoption of an effective antithrombotic strategy). Inhibition of
factor XI (FXI) has emerged as a strategy with the potential to uncouple the pharmacological effect and the adverse events
of anticoagulant therapy. This observation is based on the differential contribution of FXI to thrombus amplification, in
which it plays a major role, and hemostasis, in which it plays an ancillary role in final clot consolidation. Several agents were
developed to inhibit FXI at different stages (ie, suppressing biosynthesis, preventing zymogen activation, or impeding the
biological action of the active form), including oligon des, monoclonal small synthetic molecules,
natural peptides, and aptamers. Phase 2 studies of different classes of FXI inhibitors in orthopedic surgery suggested
that dose-dependent reductions in thrombotic complications are not paralleled by dose-dependent increases in bleeding
compared with low-molecular-weight heparin. Likewise, the FXI inhibitor asundexian was associated with lower rates of
bleeding compared with the activated factor X inhibitor apixaban in patients with atrial fibrillation, although no evidence of
a therapeutic effect on stroke prevention is available so far. FXI inhibition could also be appealing for patients with other
conditions, including end-stage renal disease, noncardioembolic stroke, or acute myocardial infarction, for which other phase
2 studies have been conducted. The balance between thromboprophylaxis and bleeding achieved by FXI inhibitors needs
confirmation in large-scale phase 3 clinical trials powered for clinical end points. Several of such trials are ongoing or
planned to define the role of FXI inhibitors in clinical practice and to clarify which FXI inhibitor may be most suited for each
clinical indication. This article reviews the rationale, pharmacology, results of medium or small phase 2 studies, and future
perspectives of drugs inhibiting FXI.

TF-FVila

Key Words: ® blood ® factor X| ® he tasis @ thrombosis

Fibrin
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20th century, when fatal bleedings among cattle

were associated with intake of spoiled sweet clover
hay. Dicumarol was identified as the responsible agent
and synthetized thereafter by Karl Link and his team,
initially for rodenticidal use.' It took almost 30 years to
bring dicumarol to clinical use as the progenitor of a
class of compounds reducing the availability of the active
form of vitamin K (i, vitamin K antagonists), an essential

The history of anticoagulation goes back to the early

Circulation is available at wwwahajournals.org/journai/circ

cofactor for the biosynthesis of several coagulation fac-
tors.? More recently, direct oral anticoagulants selectively
and reversibly inhibiting the activated (-a) coagulation
factors X (rivaroxaban, apixaban, edoxaban, betrixaban)
or Il (dabigatran) entered clinical practice. These drugs
feature several advantages over vitamin K antagonists,
including more rapid onset and offset of action, fixed
dosing, fewer interactions with drugs and food, and no
requirement for laboratory monitoring® Nevertheless,

Circulation. 2023;147:897-913, DOI: 10,1 161/CIRCULATIONAHA. 122062353 March 14,2023 897
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NEW DRUGS AND DEVICES

Pharmacology and Clinical Development of
Factor Xl Inhibitors

Antonio Greco®, MD; Claudio Laudani®, MD; Marco Spagnolo, MD; Federica Agnelio, MD; Denise Cristiana Faro, MD;
Simone Finocchiaro, MD; Marco Legnazzi®, MD; Maria Sara Mauro®, MD; Placido Maria Mazzone, MD; Giovanni Occhipinti, MD;
Carla Rochira, MD; Lorenzo Scalia, MD; Davide Capodanno®, MD, PhD

ABSTRACT: Therapeutic anticoagulation is indicated for a vanety of circumstances and conditions in several fields of medicine
to prevent or treat venous and arterial thromboembolism. According to the different mechanisms of action, the available
parenteral and oral anticoagulant drugs share the common principle of hampering or blockmg key steps of the coagulation
cascade, which unavoidably comes at the price of an i to bleed. F affect patient
prognosis both directly and indirectly (ie, by preventing the adcphon of an effective antithrombotic strategy). Inhibition of
factor XI (FXI) has emerged as a strategy with the potential to uncouple the pharmacological effect and the adverse events
of therapy. This ion is based on the differential contribution of FXI to thrombus amplification, in
which it plays a major role, and hemostasis, in which it plays an ancillary role in final clot consolidation. Several agents were
developed to inhibit FXI at different stages (ie, suppressing biosynthesis, preventing zymogen activation, or impeding the
biological action of the active form), including oligor monoclonal small synthetic molecules,
natural peptides, and aptame:s Phase 2 studies of dlﬂerent classes of FXI mh\bllovs in orthopedic surgery suggested
that in are not p by d in bleeding
compared with low-molecular-weight heparin. Likewise, the FXI mmbslor asundexian was assocmled with lower rates of
bleeding compared with the activated factor X inhibitor apixaban in patients with atrial fibrillation, although no evidence of
a therapeutic effect on stroke prevention is available so far. FXI inhibition could also be appealing for patients with other

ions, including end-stage renal disease, nonc: stroke, or acute myocardial infarction, for which other phase
2 studies have been conducted. The balance between thromboprophylaxis and bleeding achieved by FXI inhibitors needs
confirmation in large-scale phase 3 clinical trials powered for clinical end points. Several of such trials are ongoing or
planned to define the role of FXI inhibitors in clinical practice and to clarify which FXI inhibitor may be most suited for each
clinical indication. This article reviews the rationale, pharmacology, results of medium or small phase 2 studies, and future
perspectives of drugs inhibiting FXI.

Key Words: ® factor XI @ ® thrombosis

EMERALD
(NCT03358030)

Double blind,

phase 2

ESRD

IONIS-FXI,,

Table 5. Ongoing Randomized Trials of FXI Inhibitors Enrolling >100 Patients

Placebo

Treatment-emergent AEs; CRNM
bleeding

RE-THINc ESRD
(NCT04534114)

Double blind,

phase 2

ESRD

Fesomersen

Placebo

Major or CRNM bleeding

CONVERT
(NCT04523220)

Double blind,

phase 2

ESRD

Osocimab

Placebo

Major or CRNM bleeding; composite
of moderate/severe AEs and SAEs

MK-2060-007
(NCT05027074)

Double blind,

phase 2

ESRD

MK-2060

Placebo

Arteriovenous graft thrombosis

ASTER
(NCT05171049)

Open label,
phase 3

Cancer

Abelacimab

Apixaban

VTE

MAGNOLIA
(NCT05171075)

Open label,
phase 3

Cancer

Abelacimab

Dalteparin

VTE

20th century, when fatal bleedings among cattle

were associated with intake of spoiled sweet clover
hay. Dicumarol was identified as the responsible agent
and synthetized thereafter by Karl Link and his team,
initially for rodenticidal use.' It took almost 30 years to
bring dicumarol to clinical use as the progenitor of a
class of compounds reducing the availability of the active
form of vitamin K (i, vitamin K antagonists), an essential

The history of anticoagulation goes back to the early

cofactor for the biosynthesis of several coagulation fac-
tors.? More recently, direct oral anticoagulants selectively
and reversibly inhibiting the activated (-a) coagulation
factors X (rivaroxaban, apixaban, edoxaban, betrixaban)
or Il (dabigatran) entered clinical practice. These drugs
feature several ges over vitamin K

including more rapid onset and offset of action, fixed
dosing, fewer interactions with drugs and food, and no
requirement for laboratory monitoring.® Nevertheless,

The opinions expressed in this articie are not necessariy those of the editors or of the American Heart Association.
Correspondence to: Davide Capodanno, MD, PhD, Division of Cardiology, Aziends Ospedalierc-Universitaria Policlinico %6, Rodoico-San Marco] Via Santa Sofa,

78-95123 Catania, Italy. Email deapodanno@unictit

For Sources of Funding and Disciosures, see page 910,
2023 American Heart Association nc.

Crculstion s available at www shajournals.org/journal/circ
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AZALEA
(NCT04755283)

Open label,
phase 2

AF

Abelacimab

Rivaroxaban

Major or CRNM bleeding

LILAC
(NCT05712200)

Double-blind,

phase 3

AF unsuitable
for OAC

Abelacimab

Placebo

Ischemic stroke or systemic embo-
lism; major bleeding

OCEANIC-AF
(NCT05643573)

Double-blind,

phase 3

AF

Asundexian

Apixaban

Stroke or systemic embolism; major
bleeding

OCEANIC-STROKE
(NCT05686070)

Double-blind,

phase 3

Stroke or
high-risk TIA

Asundexian

Placebo

Ischemic stroke; major bleeding

LIBREXIASTROKE
(NCT05702034)

Double-blind,

phase 3

Stroke or
high-risk TIA

Milvexian

Placebo

Ischemic stroke
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AZALEA TI
Ruff CT et al. A

1287 Patients with AF at Moderate-to-High

Risk of Ischemic Stroke
Abelacimab
150 mg SC Monthly

Abelacimab dose blinded to
subjects & Investigators

1:1:1 | Randomization

Open label abelacimab vs. riva

Rivaroxaban
20 mg Daily*

*15 mg if CrCl £50 ml/min at
randomization or during study

Event driven study
targeting 166 Major or
CRNM bleeds

1° EP (Safety): Major or Clinically Relevant Non-Major Bleeding

AZALEA

W TIMI 71

¢

Key Inclusion Criteria

* Age 255 years
* Any history of AF or atrial flutter with planned anticoagulation

* CHA,DS,-VASc 24 or

CHA,DS,-VASc = 3 with at least one of the following factors:
o Planned concomitant use of antiplatelet medications

o CrCl <50 ml/min (21 o/o)

MI 71
HA 2023

16% = . Rivaroxaban 20 mg (N=430)
== Abelacimab 90 mg (N=425)
g’ 14% = == Abelacimab 150 mg (N=427)
T 12%+
2
m 10% =
2
-
o Hazard Ratio 0.33
O 5%= (95% C10.19-0.55) P<0.0001
)
© 4%
-1
g 2% = Hazard Ratio 0.23
(95% CI10.13-0.42) P<0.0001
0% =
L] L L) L] L] L] L] L] L)
0 90 180 270 360 450 540 630 720
@ An Academic Research Organization of On-Treatment Population
Brigham and Women's Hospital and Harvard Medical School Davs Based on final DMC Datacut




AP A
ARKUS N
FR
WARKLS KRANKENH
AUS
ence forabeﬁer jife @ peuts \ grendo™ N
[ \oba\
BPN'ER
%{ Upe’ paye ~ S ndnett \,aﬂdw‘\ﬁschaﬂ ~ Prcdu\«\ ~ nova\'\on Na«:hha\’(\g\«e'\t v edien \ \Iestoren v ‘Aarr'\ere v a
Hos y Wede® N c‘r\v\c\'\te
D‘De"é“:'m ﬁ
\\achf\c\\ten 19. NoV ombe’ 202
S’{ i M ' [
OOEP\N\Q Ng FSUS au‘xgmnd ange\ndev \NC sam\«e\t
peoel .
e abgebvoohem
'\\dmate\"\a
soc Medi@ ittee \\® ) e giehlt: oCE N\C [\ studi® die eine
v & erts oxian ! \Je{g\e‘\c\\ A Komm\ arm 8¢ studi® 2e10t®
h el S\ud'\e,'\ el P«sundev:\a“ m
Med‘e““o“‘a“‘e nd gama\ risikO m ranme”
cht WG © i\e\'\\t,
NCT05712200



https://www.bayer.com/media/oceanic-af-studie-aufgrund-mangelnder-wirksamkeit-vorzeitig-abgebrochen/

N
\/

AGAPLESION
MARKUS KRANKENHAUS

FRANKFURT

AZALEA TIMI 71
Ruff CT et al. AHA 2023

1287 Patients with AF at Moderate-to-High
Risk of Ischemic Stroke

1:1:1

Randomization

Open label abelacimab vs. riva

Rivaroxaban
20 mg Daily*

Abelacimab
150 mg SC Monthly

Abelacimab dose blinded to
subjects & Investigators

*15 mg if CrCl £50 ml/min at
randomization or during study

Event driven study
targeting 166 Major or
CRNM bleeds

1° EP (Safety): Major or Clinically Relevant Non-Major Bleeding

AZALEA

W TIMI 71

¢

Key Inclusion Criteria

* Age 255 years
* Any history of AF or atrial flutter with planned anticoagulation

* CHA,DS,-VASc 24 or

CHA,DS,-VASc = 3 with at least one of the following factors:
o Planned concomitant use of antiplatelet medications

o CrCl <50 ml/min (21 o/o)

16% = . Rivaroxaban 20 mg (N=430)
== Abelacimab 90 mg (N=425)
g’ 14% = == Abelacimab 150 mg (N=427)
T 12%+
2
m 10% =
2
-
o Hazard Ratio 0.33
O 5%= (95% CI0.19-0.55) P<0.0001
)
© 4%
2,
g 2% = Hazard Ratio 0.23
(95% CI10.13-0.42) P<0.0001
0% =
L] L L) L] L] L] L)
0 90 180 360 450 540 630 720
@ ﬁ An Academic Research Organization of On-Treatment Population
Brigham and Women's Hospital and Harvard Medical School Davs Based on final DMC Datacut
Riva20mg  Abelacimab 150 mg HR Abelacimab 90 mg R
Endpoint (N=430) (N=427) " P Value (N=425) o P-Value
Incidence Rate Incidence Rate N Incidence Rate 18%Cl)
Stroke or SEE 1.0 1.1 113 (0.41-312) 0.8 4 1.45(0.55-3.80) 0.45
Stroke 1.0 11 1.13(0.41-3.12) 081 1.4 1.45(0.55-3.80) 0.45
Ischemic 0.7 1 | 1.59 (0.52-4.85) 0.42 13 1.82(0.61-5.45) 0.28
Hemorrhagic 0.3 0 N/A N/A 0.1 0.51 (0.05-5.62)  0.58
All-Cause Death 3.1 2.4 0.77 (0.41-1.46)  0.43 2.8 0.93(0.51-1.71)  0.83
s 1.3 5.5 0.49 (0.33-0.71)  <0.001 5.6 0.49 (0.34-0.73)  <0.001
Outcome
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Nephrologists and Cardiologists: How would you treat a 70 year old
female HD pat with A fib, no prior stroke, no prior bleeding, no diabetes?

NOAC 63.9%
VKA 10.9% N
LAAO 8.4%

I Neither OAK nor LAAO 16.8%

119 votes - Final results

7:52 PM - Nov 25, 2023 - 2,802 Views
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LAAO
S Genovesi et al. J Nephrol 2021

92 Dialysepat mit AF LAAO

114 Dialysispat mit AF VKA
148 Dialysepat @ OAT
(2 Jahre)

PE: LAAO-Komplikationen/
Thromboembolie/ Blutung / Tod

LAAO-

Komplikationen

1.00

0.75

Hamorrhagischer
PE (n=1)
Art Ruptur (n=1)

Hamatom (n=2)

0.50

Proportion of alive patients

0.25

0.00

Uberleben

4 35.- Thromboembolien \

LAA occlusion

0.75

No therapy

0.50

Proportion of patients with
thromboembolic events
0.25

e —————

0.00

1.00

Blutungen

LAA occlusion

0.75

-----------

Proportion of patients with
bleeding events
0.50

0.25
b}
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LAA-Kidney
Ingo Eitel

Non-valvular atrial fibrillation
+ CHA,DS,Vasc-Score 22
+ End-stage chronic kidney disease (eGFR <15 ml/min/1.73m?)

Vorhofflimmern & Dialyse - AXADIA & LAA-Kidney

Prof. Dr. Rupert Bauersachs, Frankfurt am Main, Prof. Dr. Ingo Eitel, Libeck
W, MARKUS @ HOMe 03.03.2023

Percutaneous LAA closure Best medical care

| 3 months follow-up (including TEE)

00|Q e
SF M G

o0
| @ r.‘.' N [ flir Nephrologie ‘

Klinikum Saarbriicken =1 K A
DER WINTERBERG ' KARDIOPRARS
> “BEs®  AMBOSY
A\ AGAPLESION == UKS
Qs MARKUS KRANKENHAUS %Dm Universitatskinikun

G

des Saarlandes

: ARKUS@

v v
| 6 months follow-up

v v
| 12 months follow-up (including TEE)

v v

18 months follow-up: Assessment of primary efficacy endpoint:
Composite of stroke, systemic embolism, cardiovascular or unexplained death, major
bleeding (23 according to the BARC definition)

HOMa
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