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INTERESSEKONFLIKTER

o Ingen




CASE

59-arig mand 1 AK-behandling grundet lungeemboli for 3 mdr siden
indleegges med INR> 8

3 dage siden indlagt obs AKS — afkraeftet

Paraklinik OK

Medicin
Enttabl. Pantoprazol 40 mg, 1 x 1 dgl. (2 ugers kur, opstartet 3 dage for
indlaeggelsen)
Tabl. Marevan 2,5 mg efter skema.
Tabl. Hjertemagnyl 756 mg, 1 x 1 dgl.
Deptabl. Imdur 30 mg, 1 x 1 dgl.
Tabl. Carvedilol 6,25 mg, 1 x 2 dgl.
Tabl. Amlodipin 56 mg, 1 x 1 dgl.
Tabl. Corodil Comp. 20+12,5 mg, 1 x 2 dgl.
Tabl. Atorvastatin 80 mg, 1 x 1 dgl.(opstartet 3 dage siden)
Kapmod. Tamsulosin 0,4 mg, 1 x 1 dgl.
Tabl. Pinex 500 mg, 2 stk. PN, max x 4 dagligt. (taget mere end vanligt)
Kaps. Mandolgin 50 mg, 1 stk. PN max x 3 dagligt.(taget mere end vanligt)
Tabl. Klopoxid 25 mg, 2 stk. PN, max x 4 dagligt.
Inhl. Ventoline 0,2 mg, 1 sug PN, max x 4 dagligt



CASE FORTSAT
Grundet hoj INR anbefales skift til rivaroxaban 15 mg x 2

Dette gennemfores

5 dage efter indleegges patienten med sveer GI-bledning,
Hb fald fra 9,4 til 4,6

Problemer
Ingen refleksioner over hvorfor INR var hgj
Skift fra marevan til rivaroxaban(trods INR over 8!!!!)
Skift til hej dosis af rivaroxaban 15 mg x 2
Ikke styr pa farmakologi, virkning, interaktioner, risici!!!



AGENDA

o Farmakologi for warfarin og NOAK
o Nyrefunktionen

o Bivirkninger

o Interaktioner

o Handtering af bovl

\ Saedcellen Finn pa en meget ambitigs mission
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ANTIKOAGULANTIA OG VIRKNING I
KOAGULATIONSSYSTEMET

Direkte Xa inhibitorer
* Rivaroxaban,

[Warfarin « Apixaban

[ Heparine

Adapted from Ansell J. J Thromb Haemost. 2007;5(suppl 1):60-64. Turpie AGG. Arterioscler Thromb Vasc Biol. 2007;27:1238-1247.




FORBRUG

2009 2010 2011 2012 2013
Personhenforbart salg Antal personer

B01AA03 (Warfarin) 79.082 81.955 86.769 88.146 89.335

BO1AEO07 (Dabigatranetexilat) 1.203 2.325 7.330 16.092 21.619

B01AFO01 (Rivaroxaban) 1.168 2.045 2.614 4.102 10.923

B01AFO02 (Apixaban) 2 3 1.772

2009 2010 2011 2012 2013
Alt salg primeersektor Omsatning (1.000 kr.)

B01AA03 (Warfarin) 60.022 63.218 67.089 65.599 61.480
B01AEO7 (Dabigatranetexilat) 1.221 2.471 11.651 69.645 115.681
B01AFO01 (Rivaroxaban) 1.110 2.471 3.440 7.433 40.354
B01AF02 (Apixaban) 1 3 6.131
Total 223.646

—
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Ordination




farmakokinetik farmakodynamik

Absorption
Fordeling
Compliance IP}]iIOtljllrllblmdmg Forandringer i eks Andre
Medicineringsfejl SK1llelse receptor :
957¢] Interaktioner P behandhpger
Interaktioner
Reelt Konc af Igm Intensiten af
Ordination indgivet ved farmakologisk
medicin bindingssted effekt

Individuelle faktorer (alder, lever-nyre fkt,
diabetes, overvaegt - underveaegt)
Genetiske mutationer



HEPARINER

UFH ILMWH Pentasaccharid
Anti-Xa/Ila 1:1 2:1 —4:1 Ren Xa
T 1/2 (v) 1-4 4 -6 16-21

Nedsat dosis ved

pavirket nyrefunktion

Nej APTT styret

For enoxaparin

Ja for 2,5 mg dosis

Biotilgaengelighed 30% s.c. 90% s.c. 99% s.c.
Inaktiveres af PF4 +4++ (+) _

Risiko for ostoeporose | +++ + _

Risiko for HIT +++ + _

Dosis APTT-kontrolleret | Vaegtbaseret samme dosis




NOAK

Dabigatran Rivaroxaban

W esterase-mediated
hydrolysis

—> Dabigatran t,, = 12-17h ——> Rivaroxaban —» t, = 5-9h (young)

z 11-13h (elderly)

Bio-availability:
Bio-avallability 3-7% f ~80% 66% (without food) ~35%
3 >80% (with food)
Apixaban Edoxaban

— > Apixaban —> ~—> Edoxaban — >

Bio-availability 62%

Bio-availability 50%

www.escardio.org/EHRA




FARMAKOKINETIK

Warfarin

(Marevan)

Dabigatran
(Pradaxa)

Apixaban
(Eliquis)

Rivaroxaban
(Xarelto)

Biotilgaengelighed 98% 7,2% 66% 70%

Tid til effekt 3-5 dage 2-3 timer 1-2 timer 1-3 timer

T % generelt 20 - 60 timer 7-17 timer 8-15 timer 5-9 timer yngre

11-13 eeldre
T Y2 afh af Cr-CL Ueaendret @dget Neeppe dget
betydende

Elimination 100 % galde 90% urin 30% urin 70% urin
10% feeces 70% feeces 30% feeces

Substrat CYP 2C9, 3A4 Nej 3A4 3A4, 2J2

Substrat P-gP Nej Ja Ja Ja

Interaktioner med fade Ja Nej Nej Nej

Monitorering INR Nej Nej Nej

Antidot Ja Nej Nej

Nej I




AUC — AREAL UNDER KURVEN

o Integralet af et plot af plasmakoncentrationen
over tid

o Udtryk for den totale eksponering af leegemidlet
over tid



http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://sepia.unil.ch/pharmacology/index.php?id=66&ei=JnN0VO2vBYvXPL_PgbAI&bvm=bv.80185997,d.ZWU&psig=AFQjCNEDSLFpDdBM5Oh6YHpSxXxfLgc8RQ&ust=1417004189290317
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://sepia.unil.ch/pharmacology/index.php?id=66&ei=JnN0VO2vBYvXPL_PgbAI&bvm=bv.80185997,d.ZWU&psig=AFQjCNEDSLFpDdBM5Oh6YHpSxXxfLgc8RQ&ust=1417004189290317

PRADAXA OG NYREFUNKTION

C,.ongmL, orE_
AUC , ngh/mL | IU/mL anti-Factor Xa T .2h t.h CL/E, Lh CL," mL/min
Dabigatrar) 150 mg or 50 md(ESRD] once daily”
Normal 901 (58.6) 85.3 (45.3) 2.0 (1.5-6.0)  13.8(29.2) 164.4 (52.0) 62.9 (16.7)
Mild 1580 (86.8) 109 (81.9) 2.5 (1.5-3.0)  16.6 (52.5) 124.8 (69.4) 42.0 (28.0)
Moderate 2470 (10.6) 138 (28.5) 2.0 (1.5-3.0) 18.7(17.2) 45.96 (10.6) 25.6 (29.1)¢
Severe 6150 (61.0) 205 (61.3) 2.0 (1.5-4.0)  27.5(15.6) 31.74 (105)  10.3 (52.9)¢
ESRD 618 (55.3) 13.5 (53.4) 2.0 (2.0-6.0)  34.1(38.5) 85.2 (69.7) —
250 —a— Hemodialysis (n = 6)

T —— CrCl >80 mL/min (n = 6)

?En —o— CrCl >50 to =80 mL/min (n = 6)

£ o e

E

g 150

8

g 100

2

g 50

2

a

o

Harder S. J Clin Pharmacol. 2012 Jul;52(7):964-75

Time (hours)




XARELTO OG NYREFUNKTION

Cl,. ngmL,orE_
AUC), ngh/mL.  TUjmL anti-Factor Xa T .2h t.h CL/E, Lh CL," mL/min
Rivaroxaban IO mg once dailI78

Normal 1247 (49.3) 172.3 (30.7) 2.0(05-4.0)  8.3(384) 8.0 (49.3) 2.4 (46.5)
Mild 1863 (30.9) 2175 (37.9) 2.0(1.0-6.0)  8.7(50.1) 5.4 (30.8) 1.2(29.2)
Moderate 2068 (33.1) 206.2 (26.0) 3.0 (1.0-4.0)  9.0(38.6) 4.8 (33.1) 0.7 (33.1)
Severe 2228 (37.0) 232.2 (33.1) 3.0(2.0-4.00  9.5(31.8) 4.5 (37.0) 0.5 (40.4)
ESRD — — — - — —_

Harder S. J Clin Pharmacol 2011.

Rivaroxaban plasma concentration (pg/L)

o

—a— Healthy controls (CrCl 280 mL/min) (n = 8)
~o- Mild impairment (CrCl 50-79 mL/min
~»— Moderate impairment (CrCl 3049 mU/min) (n = 8)
—o— Severe impairment (CrCl <30 mL/min) (n =

n=8

)

T
12

T T T T T
18 24 30 36 42

Time (hours)

T
48




APIXABAN OG NYREFUNKTION

Table 1. Summary statistics for apixaban pharmacokinetic parameters by renal function group.
Apixaban Pharmacokinetic Parameters

Ranal ——————————————
g""‘:ﬁﬂ" Cmax Tmax ﬁﬁ; E'EUTC) T-HALF CLT/F CLR %UR
rou - i ; o
p (ng/mL) (h) (ng-h/mL)  {ng-h/mL) (h) (mL/min)  (mL/min) (%)

Mormal 224 2.75 2528 2469 15.1 65.9 6.83 10,42
(n=28) (25) (2 -4) (26) (27) (7.6) (20) (33) (2.66)
Mild 229 4 3288 3226 14.6 50.7 3.81 9.36
(n="10) (33) (1 -8) (37) (38) (7.3) (34) (53) (6.23)
Moderate 288 4 4479 4387 17.6 37.2 1.94 T.18
in=7) (18) (3.1 - 4) (23) (23) (6.0) (271} (89) (6.53)
Severe 210 4 3221 315 17.3 51.7 1.94 4.65
(n=7) (37) (3-4) (49) (49) (7.4) (69) (45) (3.34)

Data on-file provided by BMS




VURDERING AF NYREFUNKTION

eGFR 1labka vs beregnet creatinin-clearance

(CG)

84 arig kvinde, p-kreatinin 118 pmol/l, Vaegt 52
kg

Obs lav vaegt
Obs lav muskelmasse



Beregning af glomerulaer filtrationsrate, GFR
MDRD (Modification of Diet in Renal Disease Study Group)

P-kreatinin: 110 mikromaol/liter [ Vis/skjul beregner j

Ken: © Mand @ Kvinde

Alder: 84 ar
eGFR beregnes ud fra formlen:
eGFR = 175 x (P-kreatinin/88,4) > x (alder) %™ x (0,742 hvis kvinde)

(Annals of Internal Medicine 130 (6): 461-70.)
Resultat:
Estimeret GFR 41.0 ml/min/1,73m? :

1
'
1
L




Beregning af kreatininclearance (CrcCl)
Cockcroft og Gault

Serumkreatinin: 110 mikromaol/liter

Ken: © Mand @ Kvinde

Vaegt: £S5 kilo
Alder: 84 ar
Bersgn

Kreatininclearance beregnes ud fra formlen:

[140-alder) x vagt = €
Serumkreatinin

Cril= , hwvor C = 1,23 for meend og 1,04 for kvinder

(Nephron 1976;16:31-41)
Resultat: :
CrCl = 29.12 ml/min ;

'
1
'
L

Beregning af glomerulaer filtrationsrate, GFR
MDRD (Modification of Diet in Renal Disease Study Group)

P-kreatinin: 110 mikromol/liter Vis/skjul beregner l

Ken: © Mand @ Kvinde

Alder: 84 ar

eGFR beregnes ud fra formlen:
eGFR = 175 x (P-kreatinin/88,4) %™ x (alder)®*® x (0,742 hvis kvinde)

(Annals of Internal Medicine 130 (6): 461-70.)

: Resultat:
| Estimeret GFR 41.0 ml/min/1,73m? :




KONTROL AF NOAK

Kontrol af nyrefunktion

Dabigatran, rivaroxaban

o Hver 3 maned/forste ar og herefter efter individuel
vurdering

o Nyrefunktionen skal vurderes ved en beregning/vurdering
af kreatinin clearance.

Apixaban

o For opstart og 1 risikosituationer hos patienter med 1
forvejen nedsat nyrefunktion

Risikosituationer hos aldre
Akut sygdom
Dehydrering

Cardio.dk



DOSISJUSTERING VED PAVIRKET
NYREFUNKTION

CL,, >90 -60 CL,, 30-59 CL,, 15-29 CL, <15
mlL/min mL/min mL/min mlL/min

Warfarin Nej nej OBS Bor ikke bruges
Dabigatran Nej Ja Kontraindiceret ~ Kontraindiceret
Rivaroxaban Nej Nej Ja Kontraindiceret
Apixaban Nej Nej Ja Kontraindiceret
Lavmolekyleert heparin Nej Nej Obs anti-Xa Kontraindiceret
Ufraktioneret heparin nej Nej Nej Nej

Poulsen BK et al. Drugs 2012




BIVIRKNINGER

Efter alt andet var mislykket, var
menneskehedens eneste hab nu
at papir virkelig slog sten

-
=




BIVIRKNINGER (-BLODNING) I FASE 3

STUDIERNE...

Table 4. Discontinuation of the Study Drug, Adverse Events, and Liver Function According to Treatment Group.*

Dabigatran, 110 mg Dabigatran, 150 mg

Variable (N=6015) (N=6076)
number of patients (percent)
Adverse events¥|
Dyspepsiaz| 707 (11.8) 688 (11.3)
Dizziness 436 (8.1) 506 (8.3)
Dyspnea 557 (9.3) 580 (9.5)
4. ADVERSE EVENTS AND LIVER FUNCTION TESTS
T Apixaban Warfarin
(N=9088) (N=9052)
Total patients with an adverse event 7406 (81.5) 7521 (83.1)
Total patients with a serious adverse event 3182 (35.0) 3302 {36.5)
Serious adverse events reported in 2 1% of
patients in either treatment group (other than
events collected on case report form)
Atrial fidriliation 301 (3.3) 287 (3.2)
Pneumonia 20222) 231(26)
Discontinuations due to an adverse event 688 (7.6) 758 (84)

Warfarin (N=6022)

348 (5.8)
568 (9.4)
586 (9.7)

Online Table 3. Adverse Events*

Adverse Event, no. (%)

Rivaroxaban Warfarin
(N=7111) (N=7125)

Total patients with treatment-emergent adverse events 5791 (81.44) 5810 (81.54)
Epistaxist 721(10.14) 609 (8.55)
Peripheral edema 435 (6.12) 444 (6.23)
Dizziness 433 (6.09) 449 (6.30)

Connolly SJ. Dabigatran versus warfarin in patients with atrial fibrillation. NEJM 2009; 361 (12): 1139-51
Patel MR. Rivaroxaban versus warfarin in nonvalvular atrial fibrillation. NEJM 2011; 365(10):883-91

Connolly SJ, Apixaban in patients with atrial fibrillation. N Engl J Med 2011; 365(11):981-92




INDBERETNING AF BIVIRKNINGER

Krav for leeger!
Data fra indberetninger til Sundhedsstyrelsen

Drug Analysis prints
Bade fra DK og UK
Formodede bivirkninger
Ikke ubetinget kausal sammenhaeng
Signalveerdi

Pr 17 november 2014 (DK)

Dabigatran 673 afsluttede bivirkninger fra august 2011 og 25
dodsfald

Rivaroxaban 270 afsluttede bivirkninger og 3 dedsfald
Apixaban 51 afsluttet bivirkning og 1 dedsfald

http://laegemiddelstyrelsen.dk/da/topics/bivirkninger-og-forsoeg/bivirkninger/drug-analysis-prints-indberettede-
bivirkninger?letter=D



Drug Analysis Print
Drug name: DABIGATRAN

Drug name: DABIGATRAN Report type: Spontaneous

Report run date: 10-Mov-2014 Report origin: DENMARK

Data lock date: 07-Nov-2014 19:00:06 Route of admin: ALL

Period covered: 01-Jan-1968 to 07-Nov-2014 Reporber type: ALL

Earliest reaction date: 12-Feb-2009 Reaction: ALL

MedDRA version: MedDRA 17.1 Age group: ALL

Single active | Multiple active | Total unigque
System Organ Class constituent constituent reports®
All Fatal All Fatal All Fatal

Blood discrders 29 1] 0 0 29 0
Cardiac disorders 14 2 0 0 14 2

Ear disorders 4 0 0 0 4 0

i [ [ [ [ []
eneral disorders b U U ch

Hepatic disorders 2 0 0 0 2 0
Immune system disorders 2 0 0 0 2 0
Infactions 14 2 0 1] 14 2
Injuries 21 0 0 0 P | 0
Investigations 28 ] 0 1] 28 1]
Metabolic disorders 10 0 0 0 10 0
Muscle & tissue disorders 9 0 0 0 9 0
e = ik - > - .
Mervous system dizorders T [+ 0 0 77 [
Paychiatric disorders 16 0 0 0 16 0
Renal & urinary disorders 23 0 0 0 23 0
Reproductive & breast disorders 4 0 0 0 4 0
Resapiratory disorders 43 0 0 0 43 0
Skin disorders 36 0 0 0 36 0
Social circumstances 1 0 0 0 1 0
Surgical & medical procedures 11 0 0 0 11 0
Vascular disorders 26 4 0 1] 26 4
[TOTAL NUMBER OF REACTIONS | e73] 2s] ol of e7a]l 25|
TOTAL NUMBER OF FATAL ADR. REPORTS* 25 o 25+

TOTAL NUMBER OF ADR REPORTS* 284 o 284%




Drug Analysis Print
Drug name: RIVAROXABAN

Drug name: RIVAROXABAN Report type: Spontaneous
Report run date: DE-Nov-2014 Report origin: DENMARK
Data lock date: 05-MNov-2014 19:00:05 Route of admin: ALL
Period covered: 01-Jan-1965 to 05-Mov-2014 Reporter type: ALL
Earliest reaction date: 06-Cct-2009 Reaction: ALL
MedDRA version: MedDRA 171 Age group: ALL

Single active | Multiple active | Total unigue
System Organ Class constituent constituent reports®

All Fatal All Fatal All Fatal

Blood discrders 13 1] 0 0 13 0
Cardiac disorders 0 0 1] 2 0
Ear disorders 1 0 0 0 1 0
EEE disorders g 0 0 1] 8 0
General disorders 38 0 0 1] 38 0
Hepatic disorders 4 [1] 0 0 4 0
Infections 2 0 0 1] 2 0
Injuries 15 1 0 0 15 1
Investigations 20 ] 0 1] 20 1]
Metabolic disorders 1 L] 0 1] 1 1]
Muscle & tissue disorders 16 0 0 1] 16 0
Paychiatric disorders 1 [1] 0 0 1 0
Renal & urinary dizorders 11 [1] 0 0 11 0
Reproductive & breast disorders 5] [1] 0 0 G 0
Respiratory disorders 17 [1] 0 0 17 0
Skin disorders 14 0 0 0 14 0
Surgical & medical procedures 3 [1] 0 0 3 0
“Vascular disorders 13 0 0 1] 13 0
TOTAL NUMBER OF REACTIONS | 270 3| o] o| 270l 3
TOTAL NUMBER OF FATAL ADR REPORTS* 3 0 I

TOTAL NUMBER OF ADR REPORTS* 116 0 118*




Indication, drug ™

AF, dab *

Gl bleeding OR {95% CI)
random effects model

AF, oo 7"

AF, api ™
AF, api ™
AF, rva
AF, api *
AF, all

1
#1Tt

0S, mva ™

0S, ma ®

0S, rva @
CS, aps

08, api @

0S, api *

0s, sl
DVT/PE, dab *
DVT/PE, riva
DVT/PE all

ACS, ap| ©
ACS, dab ™
ACS all

0.1
Favers nOAC

Favors standard care

£ for heterogeneity < .001; I° 60.8%
Random effects model 1.5 (1.1 - 2.0), P« 018
Fixed effacts modal 1.4 {1.2 - 1.5}, P < ,001

RISIKO FOR GI BLODNING

Relative
weight

1.52 {120 - 1.92) 17.1%
0.31{001-769 09%
321{0.13-802) 0.9%
0.85{0.39-1.81) B.6%
1.47{1.20 - 1.81) 17.5%
0.88 {D.67 - 1.14) 16.6%
1.21 (0.91 < 1.61)
0.32 {0.01 - 7.95)
201 {0.18-222)
3.00{0.12- 73.8)
0.10{0.01-0.77) 2.0%
0.75{017-337 35%
807 (0.4B - 166.5) 1.1%
0.78 (0.31 - 1.96)
1.53{0.99 - 2.36) 13.8%
804 {0.4B - 185.4) 1.1%
1.59 (1.03 - 2.44)
7.20{2.65-198) 63%
3.79{(1.41-102) 64%
5.21 (2.58 - 10.53)
0.80{0.05-15.1) 1.2%
1.45 (1,07 - 1.97) 100%

0.9%
1.5%
0.9%

Holster et al. Gastroenterology 2013;145:105-112

S —
' weight
Api, AF L 3.21(013-80.2) 0.9%
Apl, AF — e 0.85(0.39-1.84) BE%
Api, AF # - 0.88 (0.67 - 1.14) 16.6%
Apiiog 8 T | | 0.10(0.01-0.77) 2.0%
Api, 05 @ ' 0.75(0.17-3.37) 3.5%
Api, 0§ ¢ ' B.97 (0.48 - 166.6) 1,1%
Apl, ACS = ' % 720(265-19.6) 6.3%
Aot i 0.90 (0.05-15,1) 1.2%

all T 1.23 (0.56 - 2.73)
Dab, AF —.— 1.52(1.20 - 1.92) 17.1%
Dab, DVT/PE ¥ - 1,53 (0.99 - 2.36) 13.8%
n- : 3.79(1.41-102) 6.4%

Dabigatran all c-i.—q 1.58 (1.28 - 1.83)
Riva, AF == 1.47 (1.20-1.81) 17.5%
Riva, 08 » : 0.32 (0.01-7.95) 0.9%
Riva, OS ™ ; 2.01(0.18-222) 1.5%
Riva, 0§ ¢ T 3.00(0.12-738) 09%
j 2 : 8,94 (0.48 - 166.4) 1,1%

| Rivaroxaban all e 1.48(1.21-1.82)
v ' 0.31(0.01-7.69) 0.9%
Ovarall O 1.45 (1.07 - 1.97) 100%

0.1 1 10
Favors nOAC Favors standard care

P for heterogensity < .001; F 60.8%
Random effects moded 1.5(1.1 -2.0), P=.018
Fixed effects model 1,4 (1.2 - 1.5), P < .001




Patients aged more than 75 years: Major or clinically relevant bleeding

NOAC Control Odds Ratlo Odds Ratie

Study of Subgroup Events  Total Events  Tolal Weight M-H, Random, 95% CI M-H, Random, 95% Q1
1.1 Rivar oxaban

EINSTEIN PE, 2012 58 440 &7 401 139% 0761052111 Bt
EINSTEIN, 2010 19 NS A I3 102% 098 10.51,1.90| —
EINSTEIN-Extenssan, 2010 T a8 3 %8 414% 274089 10493 S T -
MAGELLAN, 2013 75 1530 28 1,548 131% 27011.75, 8.47) e
ROCKET-AF, 2011 82 2073 124 3077 150% 0.6510.49, 0.87] -
Sublotal (85% CI) 5318 5347 SB% 112 [0.64, 2.19] ey
Total events 241 243

Heterogeneity Tau®= 0.39, ChiF= 32.62, df = & (P « 0.0000%), *= 88%
Testfor overall effect 2= 052 (P = 0.60)

1.2 Apixaban
ARISTOTLE, 2011 151 2542 224 2383 158% 0.6110.43,0.7%| ®
AVERROES, 201 26 508 4 983 115% 1.18 .67, 2.08 I
Subtotal (95% C1) 3451 2376 27.2% 0.80 [0.43, 1.51)
Total events 177 248

Halecogenalty Taw*= 017, ChF=454 di=1 (P=003) *=78%
Tast for overall efact Z= 088 (F = 0.50)

1.3 Dabigatran
RELY, 2000 450 apgee 08 2360 1861% 1.07 .60, 1 28] ‘
Subtetal (95% CI) 44828 2360 16.1% 1.07 [0.90, 1.28)
Total events 450 206

Helesogeneity Not applicable
Test for overall efact Z=082(FP =0.41)

Totad (95% C1) 13625 11083 100.0%  102[0.73, 143] S

Total events e58 897

Heterogenaeity Tau®= 0.17, Chi*= $0.25, df=7 (P = 0.00001), P = 65% P R

Testfor overall efact Z= 0.13 (7 = 0.89) 0o

Tast for subaroun diferences: CoP - 0.97, &~ 3 P - 0.65). F- 0% Favors [NOACE  Favors [conrof J

Sardar P, Chatterjee S, Chaudhari S, Lip GY.
J Am Geriatr Soc. 2014 May;62(5):857-64




LAGEMIDDELINTERAKTIONER

o Ikke nedvendigvis usgnskede
 mange bruges intenderet
o Ikke nodvendigvis med klinisk betydning

o Nogle har relevant klinisk betydning

' MARRIAGE LICENSE BUREAU.

|

MENTAL HEALTH DEPT.
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1




FARMAKOKINETIK

Warfarin
(Marevan)

Dabigatran

(Pradaxa)

Apixaban
(Eliquis)

Rivaroxaban
(Xarelto)

Biotilgaengelighed 98% 7,2% 66% 70%

Tid til effekt 3-5 dage 2-3 timer 1-2 timer 1-3 timer

T % generelt 20 - 60 timer 7-17 timer 8-15 timer 5-9 timer yngre

11-13 eeldre
T Y2 afh af Cr-CL Ueaendret @dget Neeppe dget
betydende

Elimination 100 % galde 90% urin 30% urin 70% urin
10% faeces 70% feeces 30% feeces

Substrat CYP 2C9, 3A4 Nej 3A4 3A4, 2J2

Substrat P-gP Nej Ja Ja Ja

Interaktioner med fade Ja Nej Nej Nej

Monitorering INR Nej Nej Nej

Antidot Ja Nej Nej Nej




FORSKELLIGE INTERAKTIONER

Farmakokinetiske interaktioner

interaktioner ved leegemiddelstoffers absorption,
metabolisme, fordeling og ekskretion

Aindret plasmakoncentration

Farmakodynamiske interaktioner

additive, synergistiske og antagonistiske virkninger af
leegemidler, som har effekt pa samme virkningsted.

Svaerere at forudsige



MAREVAN OG INTERAKTIONER

Laegemidier, der nedsaetter effekten af warfarin (nedszetter INR):

Aprepitant, azathioprin, bosentan, carbamazepin, chlordiazepoxid, ciclosporin, colestyramin, dicloxacillin,
influenzavaccine, mesaiazin, phenobarbital, perikon, raloxifen, ribavirin, rifampicin, ritonavir, sucralfat,
sulfasalazin, telmisartan og vitamin C i store doser.

Laegemidler, der gger effekten af warfarin (sger INR):

Abciximab, acarbose, acetylsalicylsyre, amiodaron, amoxicillin, apixaban, argatroban, azithromycin,
capecitabin, celecoxib, chloralhydrat, chloramphenicol, ciprofloxacin, citalopram, clarithromycin, clopidogrel,
cyclophosphamid, dabigatranetexilat, diltiazem, disulfiram, duloxetin, eptifibatid, entacapon, erythromycin,
etoposid, fenylbutazon, fluconazol, fluorouracil, fluoxetin, fluvastatin, fluvoxamin, gemcitabin, gemfibrozil,
glucosamin, grapefrugt, heparin, ifosfamid, imatinib, indometacin, interferon, isoniazid 2 600 mg dg!.,
itraconazol, leflunomid, levofloxacin, levothyroxin, lornoxicam, metronidazol, miconazol, moxifloxacin,
noskapin, NSAID, ofloxacin, omeprazol, orlistat, paclitaxel, paracetamoi = 2 g dgl., paroxetin, phenytoin,
piroxicam, propafenon, propanolol, rivaroxaban, rosuvastatin, ropinirol, saquinavir, sertralin, simvastatin,
sulfamethizol, sulfamethoxazol/trimetoprim, tamoxifen, tetracyclin, tibolon, tirofiban, tolterodin, tramadol,
trastuzumab, valproat, vitamin E i store doser og voriconazol.

Se endvidere interaktionsafsnittet i » Vitamin K-antagonister.

Genetisk polymorfisme i CYP2C9 — 4% slow metabolisers




ANDRE FAKTORER, SOM PAVIRKER INR

Feber

Hjerteinsutticins
Lever-galdevejssygdom
Nedsat fodeindtagelse
Diarré
Thyreotoksikose
Hypothyreoidisme

Stort alkoholforbrug (>
3 genstande dgl.)

Store doser C-vitamin
Store doser E-vitamin

Forskellige urteteer
Salvia miltiorrhiza
(kinesisk urtemedicin:

Danshen)

Hypericum perforatum
(findes 1 bl.a.
naturlegemidlerne
Calmigen, Esbericum, Kira
og Movina)



INTERAKTIONER - CYP-3A4

Det hyppigste CYP-enzym med ca 35 %
Metaboliserer ca 50 % af alle l,egemidler
Ingen betydende kendt polymorfisme
Kan inhiberes og induceres

O O O O O

Teet sammenhseng med P-GP

INHIBITORS

Inhibitors compete with other drugs for a particular enzyme thus affecting the optimal level of metabolism of the substr

individual's response to that particular medication, e.g. making it ineffective.

B 4 Strong inhibitor is one that causes a > 3-fold increase in the plasma AUC values or more than 80% decrease in cla:

A Moderate inhibitor is one that causes a = 2-fold increase in the plasma AUC values or 50-80% decrease in clearanc
B A Weak inhibitor is one that causes a > 1.25-fold but < 2-fold increase in the plasma AUC values or 20-50% decreas
B Al other inhibitors.

http://Amww.medicine.iupui.edu/clinpharm/ddis/table.aspx

3A4.5.7

HIV Antivirals:
M indinavir
B nelfinavir

M ritcnavir

B clarithromycin

M itraconzzole?

M Lctoconazolet

B nefazodone

M s=quinavir

B telithromycin

aprepitant

erythromycin

fluconazole

grapefruit juice

verapamil®
diltizazem

the




RIVAROXABAN OG CYP3A4 0oG P-GP
INHIBITORER

CYP3A4 P-gp AUC Crnax Klinisk

Ketoconazole*

400 mg od Strong Strong

Ritonavir*
600 mg bid

Strong Strong

Clarithromycin*
500 mg bid Strong Moderate
Erythromycin*
500 mg tid Moderate Moderate
Fluconazole*

400 mg od Moderate




P-GLUCOPROTEIN

BRAIN

tubular cell

Paritubulw capilary (alscd)

INTESTINE

Apical membrana - limen

Tight juncion

Lumen of semindferoes tabule (sponn|




Tabk I. Substrates, inducers and inhibitors of P-glycoprotein.

Substrates Inducers Inhibitor
Anncancer agents Amiodarone Amiodaronc
Actunomycin D Amprenavir Astermizole
Daunorubicin Bromocriptine Atorvastatin
Docetaxel Chlorambucil Bepndil
Doxarubicin Cisplatin Biricodar
Docetaxel Clomimazole Bromocriptine
Etoposide Colchicine Carvedilol
Imanonib Cyclosporine Chlorpromazine
Irinotecan Daunorubicin Clarithriomycin
Mitomycin C Dexamethasone Cortisol
Mitoxantrone Diloazem Cyclosponne
Pachitaxel Doxorubicin Diltiazem
Teniposide Erythromycin Dipyidamole
Topotecan Ewmwposde Disulfiram
Vincristine Fharouracil Elacridar (GF120018)
Vmblastine Hydroxyurea Erythromycin
Insulin Felodipine
Annhypertensive agents Indinavir Fluoxetine
Celipralol Methotrexate Itraconazole
Diltiazem Midazolam Ketoconaznle
Losarmn Mitoxantrone LY335979
Talinolol Morphine Midazolam
Nelfinavir Nicardipine
Ann-arriythmics Nicardipine Nitrendipine
Digeoxin Nifedipine OC144-003
Quinidine Phenobarbital Paroxctine
Verapami Phenothiazine Progesterance
Phenytoin Propafenone
Anndspressants Probenecid Quinidine
Amitriptyline Reserpine mine
Retinoid acid R101933
Annmucrobial agents Rifampicin Reserpme
Doxycycline Ritonavir Ritonavir
Erythromycin St John's wort Sermaline
Itraconazole Tacrohmus Tacrolimus
Ketmconazole Tamoxifen Tamoxifen
Levofloxacin Verapamil Terfenadine
Rifampin Vinblastne Tetrabenzine
Sparfloxacin Vincristine Valinomycm
Tetracycline Yohimbine Valspodar (PSC833)
Verapamil
Anti-hionan smmunadeficisvcy Vinblastine
wvirus (HIV) agents
Amprenavir XRO051
Indmavir
Nelfmavir
Ritonavir
Saquinavir
Annconoulsants
Phenobarbital
Phenytoin

http://medicine.iupui.edu/clinpharm/ddis/




INTERAKTIONER — EFFEKT PA SE-DABIGATRAN

Rifampicin

Hojdosis
steroid
Tegretol
Fenemal
Vinblastin

Doxyrubicin

Cordarone
Verapamil
Brilique
Clarithromycin
Konazoler
Cyclosporin
HIV-medicin

Tacrolimus




FARMAKODYNAMISKE INTERAKTIONER

o Bledninger!

o Trombocytheemmere
» "Magnyl”
» Clopidogrel
» Brilique
« Efient
o NSAID

o Andre antikoagulantia
» Hepariner

o Warfarin mm




BLODNINGSRISIKO VED SAMTIDIG
TROMBOCYTHAMMER

Dabigatran Dabigatran
110 mg 150 mg

Yearly event rate | Yearly eventrate

Warfarin
Yearly event rate

(%) (%) (%)

10.53

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/CardiovascularandRenalDrugsAdvisoryCommittee/UCM226011.pdf




S¥ndh edsstyrelsen

Forside

Begrebsforklaringer

Interaktionsoversigt

Du har segt pa felgende:

Indholdsstof dabigatran

3 kritiske interaktioner

Interaktionsdatabasen.dk  Hwvem stir bag

Dit ansvar

Spergsmal og svar

Kontakt

{8 Udskriv oversigten

B, Foretaq ny saqning

G4 til grgnne kombinationer

&
&

&

Kombinationen ber undgds.
Lees forlkdaring »

Kombinationen ber undgds.
Lees forkdaring »

Kombinationen ber undgds.
Laes forkfaring »

7 potentielt problematiske interaktioner

%

Kombinationen kan anvendes under visse
forholdsregler.
Lees forkfaring »

Kombinationen kan anvendes under visse
forholdsregler.
Lees forkfaring »

dronedaron
Indgdr i praeparatet:
Multag

ketoconazol

Indgdr i preeparaterne:

Asquam, Ketoc, Ketoconazole Shampoo
"Actavis" 2 %, Mizoral

rifampicin
Indgdr i praeparaterne:
Rimactan, Rimactazid, Rimcure, Rimstar

amiodaron

Indgdr i preeparaterne:

Amiodaron "Stragen”,
Amiodarenhydrochlorid "Alternova®,
Amicdarenhydrochlorid "Paranova”,
Amiodasan, Cordan, Cordarone,
Cordarone X

darithromycin

Indgdr i preeparaterne:

Clarithromycin "2care4", Clarithromycin
"Alternova", Clarithromycin "Amneal",
Clarithromycin "Aurobindo”,
Clarithromycin "Hexal", Clarithromycin
"Mylan", Clarithromycin "Orifarm",

Clarithramurin "Paranmea"  Clarithrnmeein

dabigatran

Indgdr i praeparatet:

Pradaxa

dabigatran

Indgdr i praeparatet:

Pradaxa

dabigatran

Indgdr i praeparatet:

Pradaxa

dabigatran

Indgdr i preeparatet:

Pradaxa

dabigatran

Indgdr i praeparatet:

Pradaxa




INTERAKTIONSDATABASEN

o KUN FARMAKOKINETISKE INTERAKTIONER
o Driftes af Sundhedsstyrelsen
o Alle "rode” interaktioner dobbeltcheckes

o Betydende 1
produktsre

r pa

o Bygger pa
interaktionsstudier!!




POLYFARMACI-PATIENTER I DK

Region Region Region Region Region
Danmark Nordjylland Midtjylland Syddanmark Hovedstaden Sjelland
Antal l,egemidler Antal personer Antal personer Antal personer Antal personer Antal personer Antal personer

1-5 1.917.321 286.269 620.779 600.693 849.755 409.580
6-10 377.253 59.092 115.584 119.916 144.198 82.661
11-15 95.073 15.233 29.492 30.402 33.761 19.946
16-20 22.020 3.527 7.026 6.952 7.473 4.515
21-25 4.525 683 1.515 1.433 1.416 894
26-30 858 137 306 258 255 157
31+ 197 27 67 60 58 43

Danske Regioner januar 2014




HANDTERING AF BOVL

o Skift til/fra warfarin og NOAK

o Handtering af blaedninger

o Handtering af akutte og elektive indgreb
o Handering af tromboser under behandling
o Mulighed/behov for monitorering

o Ukonomi




NOGLE STOPPER MED BEHANDLINGEN

Dabigatran | Dabigatran
Stoppet med medicinen 110 mg 150 mg
(%)




DYNAMIKKEN I WARFARIN VS NOAK

New users: New users:
n=6551 n=389
( ) 20.3% per py \1' \
y_K_A (n=222) NOAC
ot 1.6% r
Follow-up: 27 225 py Ct] n =pf8)py Follow-up: 1005 py
Baseline: 13 968 subjects Baseline: 3 subjects
0.7% per py
Study end: 14 289 subjects (n=184) — Study end: 903 subjects
3.6% per py >

\__ | V" LV
vV v v

Migrations Deaths Ceased treatment Migrations Deaths Ceased treatment
0.1% per py 5.8% per py 14.2% per py 0.1% per py 10.7% per py 11.2% per py
(n=29) (n=1580) (n=3869) (n=1) (n=117) (n=123)

Dynamics of vitamin K antagonist and new oral
anticoagulants use in atrial fibrillation: a Danish drug

utilization study

A. POTTEGARD,*{ B. K. POULSEN,} M. D. LARSEN§ and J. HALLAS*¥




DYNAMIKKEN I WARFARIN VS NOAK
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Dynamics of vitamin K antagonist and new oral
anticoagulants use in atrial fibrillation: a Danish drug 05 075
utilization study Years

A. POTTEGARD,*{ B. K. POULSEN,} M. D. LARSEN§ and J. HALLAS*¥




SKIFT WARFARIN TIL NOAC

Rivaroxaban

Start nar INR < 2.0

Apixaban

Start nar INR < 2.0

kabigatran

Start nar INR < 2.0




SKIFT FRA NOAC TIL WARFARIN

Leegemiddel  Anbefaling

Ved kreatinin clearance = 50 ml/min pabegyndes warfarin 3 dage far ophgr med
Pradaxa

Ved kreatinin clearance = 30 - <50 ml/min pabegyndes warfarin 2 dage far ophar med

t Pradaxa. ‘




KONKLUSION

INFORMATION til patienten om sygdom og
behandling

Check, at I kender AL patientens medicin inkl
diverse kosttilskud og naturleegemidler

Holder indikationerne
Vurder HELE patienten ift bledningsrisiko

Selv moderate risici kan samlet set have stor
betydning

B0 v~y %

Warhead's

Vurder risikoen ved diverse kombinationer
www.pro.medicin.dk

www.interaktionsdatabasen.dk

Klinisk farmakologisk afdelinger
Regionale farmaceuter


http://www.interaktionsdatabasen.dk/
http://www.tunl.duke.edu/images/nuke-boom.gif
http://www.tunl.duke.edu/images/nuke-boom.gif

TAK FOR OPMARKSOOMHEDEN

Jubiii! En af vores medlemmer er blevet
udsat for sexchikane! Det er forste gang!
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Historisk triumf | computerprogrammerernes fagforening |




