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ABSTRACT

Non-vitamin K antagonist oral anticoagulants (NOACs) have been proposed as an
alternative to vitamin K antagonists in atrial fibrillation (AF) patients but the
comparative benefits between NOACs and optimally anticoagulated patients is
unknown. We estimated the absolute benefit in clinical outcomes rates of real-world
(RW) effect of NOACs in optimally anticoagulated AF patients with acenocoumarol.
We included 1,361 patients stable on acenocoumarol with time in therapeutic range of
100% and 6.5 years of follow-up. Estimation of clinical events avoided was-calculated
applying hazard ratio, absolute and relative risk reduction from the RW meta-analysis.
Compared to an optimally anticoagulated population, dabigatrany110mg had the highest
estimated stroke reduction (0.97%/year vs 1.47%/year; p=0.002), and the benefit was
higher than in RE-LY trial. For major bleeding, apixaban showed the highest estimated
reduction (1.81%/year vs 2.83%/year; p<0.001). For mortality, the largest estimated
reduction was with apixaban (2.68%/year). For gastrointestinal bleeding, only apixaban
had a significant reduction compared to acenocoumarol (0.69%/year vs 1.10%/year;
p=0.004), and the reduction was ‘significantly higher than in ARISTOTLE trial. All
NOACs showed significantly lower rates for intracranial haemorrhage and had a
positive Net Clinical'Benefit (NCB) compared to acenocoumarol. Apixaban showed the
highest extended estimated NCB 2.64 (95%CI 2.34-2.96). In conclusion, in optimally
acenocoumarol anticoagulated AF patients, estimated reductions in all clinical outcomes
withwvarious NOACs are evident, with the best effectiveness and safety profile with
apixaban. Indeed, the estimated effect with “real world” NOACs would probably be

higher than that seen in phase-I11 clinical trials.

Key words: non-vitamin K oral anticoagulants, vitamin K antagonists, atrial
fibrillation, real-world



INTRODUCTION

For many years, vitamin K antagonists (VKAS) have been the only effective oral
treatment to reduce thromboembolic events and mortality in Atrial Fibrillation (AF)
patients(1). Indeed, it is necessary to achieve high TTR (i.e.> 70%) to maximize the
efficacy and safety of VKA treatment(2), but this is the main limitation of VKA therapy
due to its narrow therapeutic window (3). The non-vitamin K antagonist oral
anticoagulants (NOACs) have emerged as an effective and safer alternative /to VKAs
(4-7). However, the effect of NOAC:Ss in clinical trials may not be the same as in ‘real-
world’ (RW) practice and the results from RW data studies provide better generalisation
of results(8). Currently, there are only four meta-analysis with"RW observational data
that compare the effect of NOACs and VKAs (9-12).Despite of the effectiveness and
safety profile of NOACSs even in RW AF patients,"VKAS have remained widely used in
clinical practice worldwide and many healthcare systems do not implement a first-line
strategy with NOACs due to costs.”Some studies have even proposed that optimally
managed VKA therapy is a valid alternative for AF patients and could be as efficacious
as NOACs (13,14), but a,comparison between RW effect of NOACs with optimal
management of VKA in AF patients is unknown. The main objective of our study is to
estimate the absolute,benefit of NOACs based on RW data on clinical outcomes in a

cohort of pptimally anticoagulated AF patients with acenocoumarol.

METHODS

We included all consecutive outpatients with confirmed diagnosis of AF
(paroxysmal, persistent and permanent AF) treated in our anticoagulation clinic in the
Southeast Spain from May 2007 to December 2007. The inclusion criteria were patients

older than 18 years old with confirmed diagnosis of AF who were stable on



acenocoumarol treatment during at least the 6 previous months. At entry, all patients
had time in therapeutic range as measured by the Rosendaal method (15) of 100% to
ensure our inclusion of a homogeneous cohort of optimally managed AF patients on
acenocoumarol treatment. The exclusion criteria were hospital admission, acute
coronary syndrome, surgical interventions or hemodynamic instability during the
preceding 6 months. Patients with moderate-severe rheumatic mitral disease of
prosthetic heart valve disease were also excluded.

At entry, complete medical history of each patient was collected with ¢linical and
demographic characteristics. Blood samples were also collected at’inclusion visit.
Thromboembolic risk was calculated with CHA,DS,-VASc score (16) and bleeding risk
was calculated with HAS-BLED score (17). All patients received anticoagulation
therapy with acenocoumarol (the commonest VKA used in Spain) and all patients at
entry had all their INR in therapeutic range (between 2.0 and 3.0) during the previous 6

months.

Follow-up was conducted through personal visits to the anticoagulation clinic and
started the day of the inelusion, with no patients lost of follow-up. Adverse
thromboembolic events (stroke/transitory ischaemic attack), cardiovascular mortality,
all-cause mortality, major bleeding, intracranial bleeding and gastrointestinal bleeding
were collected. Major bleeding events were defined according to the 2005 International

Society of Thrombosis and Haemostasis criteria(18).

All patients provided signed informed consent to participation in the study. The
study was conducted according the ethical principles of Declaration of Helsinki and
Good Clinical Practice Guidelines and was approved by the Ethics Committee from

University Hospital Morales Meseguer (Murcia, Spain).



All statistical analyses were performed retrospectively, although our dataset was
collected prospectively.Continuous variables were tested for normality with
Kolmogorov-Smirnov test and presented as mean + standard deviation or median
[interquartile range, IQR]. Categorical variables are expressed as percentages. The Chi-
square test was used to compare proportions.

Estimation of potential real-world effect of NOACs

We calculated the estimated rates for stroke, major bleeding, gastrointestinal
bleeding, intracranial haemorrhage and all-cause mortality using/NOACs instead of
acenocoumarol by multiplying the pooled Hazard Ratios (HR) abtained for each clinical
adverse event from the three meta-analyses providing the estimated effect seen in RW
of dabigatran(10), rivaroxaban(11) and apixaban(12) against,the RW rates seen amongst
our optimally anticoagulated patients with acenocoumarol after follow-up. We
personally contacted with the main investigators of each meta-analyses to know the
selection strategy of the studies includedin the meta-analyses to calculate the different
HR for each clinical event. We also.compared differences between our reference real
rates to the estimated RV effect and with the estimated effect in clinical trials using the
Hazard Ratios (HRs).from,RE-LY (4), ROCKET(6) and ARISTOTLE(5) clinical trials.
We also calculated the absolute risk reduction (ARRS), relative risk reduction (RRRs)
and number needed to treat (NNTSs). We calculated the estimated absolute numbers of
all adverse, clinical events that theoretically might be avoided by using dabigatran,
rivaroxaban and apixaban instead of acenocoumarol by multiplying the RRRs from RW
meta-analysis by the event rates of our anticoagulated population. The resulting ARRs
were used to calculated the NNTs to prevent one adverse event as Amin et al.

previously performed(19).



We evaluated the weighed net clinical benefit of the estimated use of each NOAC
compared to acenocoumarol. We evaluated the crude incidence rate (IR) per 100
patient-years of each weighted event for patients for patients receiving acenocoumarol
and the estimated crude incidence rate for each NOAC.

We calculated both, using the standardized weights proposed by Singer et al.(20)
(1.5 for ICH) and using our own weights associated with major bleeding, ACH and
gastrointestinal bleeding using stroke as a reference(21). (Appendix 1 and
Supplementary Table 2).

Statistical significance was defined as p<0.05 and 95% confidence intervals were
calculated for all the analyses. Statistical analyses were.performed with SPSS version
22.0 (SPSS Inc, Chicago, IL, USA) and MedCalc v. 16.4.3 (MedCalc Software bvba,

Ostend, Belgium) statistical packages for Windows.

RESULTS

Baseline characteristics.«0f AF population are summarized in Supplementary
Table 1. We enrolled 1;361 AF’ patients [median age 76, IQR (71-81) years; 663
(48.7%) males]. 1,116 (82.0%) patients had hypertension, 267 (15.9%) had previous
stroke and 113(8.3%).previous bleeding. After 6.5 [IQR 4.3-7.9] years of follow-up,
130 (1.47%lyear) patients had stroke/transitory ischaemic attack, 78 (0.88%/year)
patients had ICH, 97 (1.10%/year) had gastrointestinal bleeding and 250 (2.83%/year)
had major bleeding events. Also, 551 (6.23%/year) patients died during the follow-up.

The estimated effect of each NOAC in RW, in phase Il clinical trials and the
estimated reduction compared acenocoumarol, RW NOACSs and phase Il clinical trials
are shown in Table 1 for dabigatran, Table 2 for rivaroxaban and Table 3 for apixaban;

and Figure 1 and Figure 2.



We estimated that the rates for stroke using RW NOACs would be 1.34%/year for
dabigatran 150 mg, 0.97%/year for dabigatran 110mg, 1.26%/year for rivaroxaban and
1.23%l/year for apixaban. In phase Il clinical trials, Dabigatran 150 mg had the highest
estimated reduction for stroke (0.94% vs 1.47%; p=0.001).

Based on the RW effect, Dabigatran 110 mg was the only NOAC that showed
significantly lower stroke rate compared with optimally management of AAE with
acenocoumarol (0.97%/year vs 1.47%/year; p=0.002) and this effect in RWhwas higher
than that expected in the RE-LY clinical trial (0.97%/year vs 1.35%l/year; p=0.017).
Using dabigatran 110 mg instead of acenocoumarol, 0.50 stroke events’per 100 patient-
years (i.e.45 strokes avoided over the total sample) would“be avoided, resulting in a
NNT of 204 for avoiding 1 stroke. The use of dahigatran 110 mg in RW showed an
estimated benefit effect on stroke prevention of 135% (95%CI 127%-143%) compared
with the full effect of acenocoumarol.

We estimated that the rates of all<eause mortality using RW NOACs would be
4.36%/year for dabigatran 150mg, 4.92%/year for dabigatran 110mg, 6.48%/year for
rivaroxaban and 3.55%/year for)apixaban. We observed significantly lower mortality
rates with dabigatran: 150mg, dabigatran 110 mg and apixaban than with optimally
management with acenocoumarol. Indeed, the effect observed in RW NOACs was
significantly higher than in phase IlI clinical trials for these NOACSs. For rivaroxaban,
there ' was a trend to higher mortality in RW use.

Compared to the optimally anticoagulated AF patients on acenocoumarol,
apixaban showed the highest significant reduction in mortality with 2.68 deaths per 100
patient-years (237 deaths avoided over the total sample, i.e. 43% deaths less) would be
avoided using apixaban instead of acenocoumarol with optimally management,

resulting in a NNT of 37 to avoid 1 death. The use of apixaban in RW showed an



estimated benefit effect on mortality prevention of 143% (95%CI 139-147) compared
with the full effect of acenocoumarol.

We estimated that the rates of major bleeding would be 2.29%/year for dabigatran
150 mg, 2.12%/year for dabigatran 110 mg, 2.80%/year for rivaroxaban and 1.81%/year
with apixaban. We observed a significant reduction in major bleeding using dabigatran
150 mg, dabigatran 110 mg and apixaban instead of optimally management with
acenocoumarol. The significantly highest reduction was observed with apixaban with
1.02 major bleeding per 100 patient-years (i.e. 90 bleeding events avoided over total
sample) that would be avoided resulting in a NNT of 101 to/avoid ;1" major bleeding
using apixaban instead of acenocoumarol. The use of/apixaban in RW showed an
estimated benefit effect on major bleeding prevention of 136% (95%CI 130-142)
compared with the full effect of acenocoumarol.

We observed that all NOACs showed significantly lower ICH rates in comparison
with the optimally management VKA therapy with acenocoumarol and the effect in RW
was similar than the observeddn clinical trials. The estimated highest event reduction
was observed with dabigatran 150 mg and 0.50 intracranial bleeding events per 100
patient-years (i.e. 44.bleeding events avoided over total sample) would be avoided using
dabigatran 150’'mg instead of acenocoumarol resulting in a NNT of 182 to avoid 1 ICH
using dabigatran jinstead of acenocoumarol. The use of dabigatran 150 mg in RW
showed an,estimated benefit effect on ICH prevention of 156% (95%CI 145-167)
compared with the full effect of acenocoumarol.

The estimated rates of RW NOAC for gastrointestinal bleeding were 1.30%/year
for dabigatran 150 mg, 1.06%/year for dabigatran 110 mg, 1.32%/year for rivaroxaban
and 0.69%/year for apixaban. Apixaban was the only NOAC that showed significantly

estimated reduction effect for gastrointestinal bleeding in comparison with



acenocoumarol (1.10%/year vs 0.69%/year; p=0.004) and the effect was significantly
higher than it would be expected in the clinical trial. Therefore 0.41 gastrointestinal
bleeding events per 100 patient-years (i.e. 36 bleeding events avoided over total sample)
would be avoided using apixaban instead of acenocoumarol resulting in a NNT of 263
to avoid 1 gastrointestinal bleeding using apixaban. The use of apixaban in RW showed
an estimated benefit effect on gastrointestinal bleeding prevention of 137%"(95%ClI
128-147) compared with the full effect of acenocoumarol.

Table 4 shows the net clinical benefit (NCB) of acenocoumarol versus each
NOAC by stroke and ICH, and by stroke and all significant bleeding events. All
NOACs were predicted to have a positive NCB balancingstroke against ICH and a
positive NCB balancing stroke against all significant bleeding events. Dabigatran 110
mg had the highest positive NCB balancing stroke-against ICH while Apixaban was the
NOAC with the highest positive NCB balancing stroke against all significant bleeding

events.

DISCUSSION

In an optimally acenocoumarol anticoagulated AF patients, estimated reductions
in all clinical outcomes with various NOACSs are evident. In RW, dabigatran 110 mg
showed the highest reduction in stroke rates and apixaban showed the highest effect on
mortality, ;major bleeding and gastrointestinal bleeding in comparison with
acenocoumarol, with also the highest positive NCB. Thus, the effect of “real-world”
NOACs showed an improvement in both effectiveness and safety profile even in

optimally VKA anticoagulated AF patients, higher than in phase I11 clinical trials.

In our analyses, we performed an estimated rate of events (ie the estimated rates if

the patients had been treated with NOACs instead of acenocoumarol) because in clinical



practice is unlikely to make a real comparison between optimally anticoagulated
patients with VKA and NOACs to assess the different adverse events with long follow-

up (6.5 years).

Ischemic stroke risk reduction was only observed with Dabigatran 150 mg
compared with warfarin in the RE-LY(4) clinical trial whereas dabigatran 110 mg was
non-inferior to warfarin for stroke. In the ARISTOTLE trial, apixaban was.superier. to
warfarin in preventing stroke/SE whereas rivaroxaban was noninferior te warfarin for
the prevention of stroke/SE. Korenstra et al.(22) comparedsdabigatran with
acenocoumarol and they did not find significant differences.between both treatments
where VKA patients were well managed, with a mean~TTR-0f 78%. In our study,
comparing with the full effect of acenocoumarol, the.use of dabigatran 110 mg in RW
showed an estimated benefit effect on stroke.prevention of 135% and the estimated
effect was higher in RW than that expected,from the clinical trial. All NOACs in their
phase Il1 clinical trials and in the RW data showed lower rates of ICH in comparison
with warfarin and we also observed a significant estimated reduction of ICH with all
NOACs. For major bleeding events, different safety profiles have been observed
between the NOACs(23). Lip et al.(24) conducted a RW comparison of major bleeding
between NOACs and showed that apixaban and dabigatran initiation was associated
with lower risk of major bleeding and rivaroxaban had higher risk compared to
warfarin. We observed that the use of apixaban in RW showed an estimated benefit
effect 'on major bleeding prevention of 136% compared with the full effect of
acenocoumarol. When focused on gastrointestinal bleeding, apixaban had the highest
estimated reduction and the effect was higher than the expected in its clinical trial, with

an estimated benefit of apixaban treatment of 137%.
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We also noted significantly lower expected rates for mortality with dabigatran and
apixaban. Indeed, apixaban had the highest estimated reduction in mortality. These
findings are consistent with the results of previous observational studies in which the
benefits of dabigatran and apixaban in mortality were greater over VKAS(25,26).
Although our patients had higher TTR than other RW data or clinical trials, we had
higher rates of mortality due to the long-time of follow-up (6.5 years), the comorbidities
and because our patients were treated according to daily clinical practice without
additional care to be included in a registry. Nonetheless, our data show a greater effect
regarding to mortality than to major bleeding. Indeed, the effect in RW on mortality is
greater than in phase 3 clinical trials although RW patients-tended to be more elderly,
with more comorbidities and thus, a higher risk of«death. Banerjee et al. (27) showed
that when thromboembolic and bleeding risk are“hoth high, NOACs appear to have a
great NCB compared to warfarin. In ourianalysis, we estimated positive NCB for all
NOAC:s with the greatest effect for the.combined outcomes of stroke and any significant

bleeding seen with apixaban.

Nonetheless, many healtheare systems do not implement a first-line strategy with
NOACS due to costs and it'is often required to start AF treatment with a VKA and only
if they do notthave good TTR after 6 months of treatment, only then it is possible to
switch to'NOACSs (28,29). Data from Swedish national quality registries (13) reported
less rates of adverse clinical outcomes in well-managed AF patients with TTR higher
than 70%. Indeed, recent studies(14) proposed that VKA treatment with high TTR
could be as efficacious as NOACs given that the main benefits of NOACs compared
with warfarin may be only marginal in those patients with high TTR. Carmo et al.(30)
conducted a meta-analysis of the effect of NOACs compared with warfarin at different

levels of TTR and showed that the superiority of NOACS in stroke prevention was lost
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with TTR>70% but the risk of major bleeding was significantly lower with NOACs. We
observed that even in the full effect of VKA treatment, NOACs reported significantly

higher effect in all adverse events reduction.

This study has several limitations that should be noted. Our data represent the
observations of oral anticoagulation treatment with acenocoumarol without  direct
comparison between VKAs and NOACs, and thus, would be subject to.limitations
inherent to the methodology. All out patients were treated with acenocoumarel, which
has a shorter half-life than warfarin (10 vs 36 h), so the estimation effect-of NOACs in
warfarin population may not be equivalent. Patients are representative of a Spanish
population (mainly Caucasian) and thus, the results might.not_be extrapolated to other
regions. Indeed, all statistical analyses were performed-retrospectively although our
dataset was collected prospectively. No observationalRW studies have been performed
with edoxaban yet, thus we did not compare it-with acenocoumarol. Although we did
not perform a direct comparison between NOACSs, some care should be taken when the
clinical results of the meta-analyses were generalized. We cannot perform a direct
comparison using propensitysscore to homogenize the baseline characteristics then we
assumed this limitation of our study. We did not compare differences between NOACs
but we compared the differences between NOACs and optimal management of VKA
therapy.. To calculate the estimated rates for clinical events, we used the hazard ratio
from'elinical trials and from the three meta-analyses. Although the study quality of the
manuscripts included to perform all these three meta-analyses was assessed according to
the Newcastle-Ottawa scale, potential biases were linked to the inherent methodology of
the meta-analyses (inclusion and exclusion criteria of each study, events available,

heterogeneity...).
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In conclusion, in optimally acenocoumarol anticoagulated AF patients, estimated
reductions in all clinical outcomes with various NOACs are evident from our analysis.
In RW, Dabigatran 110 mg showed the highest reduction in stroke rates and apixaban
showed the highest effect on mortality, major bleeding and gastrointestinal bleeding in
comparison with acenocoumarol, with also the highest positive net clinical benefit.
Indeed, the effect in “real-world” NOACs was higher than in phase 3 clinical, trials.
Thus, the effect of “real-world” NOACs showed an improvement in both effectiveness

and safety profile even in optimally anticoagulated AF patients on VKA.

Funding and Disclosures
This work was supported by Instituto de Salud«Carlos III (ISCIII), Fondo Europeo de

Desarrollo Regional (FEDER) (Researchy projects: PI13/00513 and P14/00253),
Fundaciéon Séneca (Grant number: 19245/P1/14) and Instituto Murciano de
Investigacion Biosanitaria AIMIB16/AP/01/06). JMRC has received a grant from
Sociedad Espafiola detTrombesis y Hemostasia. MP reports small consultancy fees
from Boehringer Ingelheim.

The authors.have no other funding, financial relationships, or conflicts of interest to

disclose-relatedto this work.

13



REFERENCES

1. Hart RG, Pearce LA, Aguilar MI. Meta-analysis: antithrombotic therapy to prevent

stroke in patients who have nonvalvular atrial fibrillation. Ann Intern Med. 2007;146:857-867.

2. Lip GY. Atrial fibrillation and stroke prevention: brief observations on the last decade.

Expert Rev Cardiovasc Ther. 2014;12:403-406.

3. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, Castella M, Diener
HC, Heidbuchel H, Hendriks J, Hindricks G, Manolis AS, Oldgren J, Popescu BA, Schotten U,
Van Putte B, Vardas P, Agewall S, Camm J, Baron Esquivias G, Budts'W, Carerj S, Casselman
F, Coca A, De Caterina R, Deftereos S, Dobrev D, Ferro JM; Filippates G, Fitzsimons D,
Gorenek B, Guenoun M, Hohnloser SH, Kolh P, Lip GY, Manolis A“McMurray J, Ponikowski
P, Rosenhek R, Ruschitzka F, Savelieva I, Sharma S, Suwalski*P, Tamargo JL, Taylor CJ, Van
Gelder IC, Voors AA, Windecker S, Zamorano JL, Zeppenfeld K. 2016 ESC Guidelines for the
management of atrial fibrillation developed. in collaboration with EACTS. Eur Heart J.

2016;37:2893-2962.

4, Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh A, Pogue J,
Reilly PA, Themeles E, Varrone J; Wang S, Alings M, Xavier D, Zhu J, Diaz R, Lewis BS,
Darius H, Diener HC;Joyner €D, Wallentin L; RE-LY Steering Committee and Investigators..
Dabigatran versus warfarin in patients with atrial fibrillation. N Engl J Med. 2009;361:1139—

1151.

5. Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna M, Al-Khalidi
HR¢ Ansell J, Atar D, Avezum A, Bahit MC, Diaz R, Easton JD, Ezekowitz JA, Flaker G,
Garcia D, Geraldes M, Gersh BJ, Golitsyn S, Goto S, Hermosillo AG, Hohnloser SH, Horowitz
J, Mohan P, Jansky P, Lewis BS, Lopez-Sendon JL, Pais P, Parkhomenko A, Verheugt FW,
Zhu J, Wallentin L; ARISTOTLE Committees and Investigators. Apixaban versus warfarin in

patients with atrial fibrillation. N Engl J Med. 2011;365:981-992.

14



6. Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W, Breithardt G, Halperin
JL, Hankey GJ, Piccini JP, Becker RC, Nessel CC, Paolini JF, Berkowitz SD, Fox KA, Califf
RM; ROCKET AF Investigators. Rivaroxaban versus warfarin in nonvalvular atrial fibrillation.

N Engl J Med. 2011;365:883-891.

7. Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD, Halperin JL, Waldo
AL, Ezekowitz MD, Weitz JI, Spinar J, Ruzyllo W, Ruda M, Koretsune Y, Betcherd,,Shi M,
Grip LT, Patel SP, Patel I, Hanyok JJ, Mercuri M, Antman EM; ENGAGELAF-TIMI 48
Investigators. Edoxaban versus warfarin in patients with atrial fibrillation. N“Engl J Med.

2013;369:2093-2104.

8. Freedman B, Lip GYH. “Unreal world” or “real world”“data in oral anticoagulant

treatment of atrial fibrillation. Thromb Haemost. 2016;116:587-589.

9. Romanelli RJ, Nolting L, Dolginsky M, Kym E, Orrico KB. Dabigatran Versus
Warfarin for Atrial Fibrillation in Real-Warld Clinical Practice: A Systematic Review and

Meta-Analysis. Circ Cardiovasc Qual Outcomes.2016;9:126-134.

10. Carmo J, Moscoso CostanF, Ferreira J, Mendes M. Dabigatran in real-world atrial
fibrillation. Meta-analysis~of ‘@bservational comparison studies with vitamin K antagonists.

Thromb Haemost. 2016;116:754—763.

11. Bai Y; Deng H, Shantsila A, Lip GYH. Rivaroxaban Versus Dabigatran or Warfarin in
Real-World Studijes of Stroke Prevention in Atrial Fibrillation: Systematic Review and Meta-

Analysis. Stroke. 2017;48:970-976.

12. Proietti M, Romanazzi I, Romiti GF, Farcomeni A, Lip GYH. Real-World Use of
Apixaban for Stroke Prevention in Atrial Fibrillation: A Systematic Review and Meta-Analysis.

Stroke. 2017; 49:98-106.

13. Wieloch M, Sjalander A, Frykman V, Rosengvist M, Eriksson N, Svensson PJ.

Anticoagulation control in Sweden: reports of time in therapeutic range, major bleeding, and

15



thrombo-embolic complications from the national quality registry AuriculA. Eur Heart J.

2011;32:2282-2289.

14. Bjorck F, Renlund H, Lip GYH, Wester P, Svensson PJ, Sjélander A. Outcomes in a

Warfarin-Treated Population With Atrial Fibrillation. JAMA Cardiol. 2016;1:172-180.

15. Rosendaal FR, Cannegieter SC, van der Meer FJ, Briét E. A method to determine the

optimal intensity of oral anticoagulant therapy. Thromb Haemost. 1993;69:236-239.

16. Lip GYH, Nieuwlaat R, Pisters R, Lane DA, Crijns HIGM. Refining. clinical risk
stratification for predicting stroke and thromboembolism in atrial fibrillation.using a novel risk

factor-based approach: the euro heart survey on atrial fibrillation. Chest. 2010;137:263-272.

17. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HIGM, Lip GYH. A novel user-
friendly score (HAS-BLED) to assess 1-year risk .of.major bleeding in patients with atrial

fibrillation: the Euro Heart Survey. Chest. 2010;138:1093-1100.

18. Schulman S, Kearon C, Subcommittee on”Control of Anticoagulation of the Scientific
and Standardization Committee of-theyInternational Society on Thrombosis and Haemostasis.
Definition of major bleeding.in clinical investigations of antihemostatic medicinal products in

non-surgical patients. J Fhromb Haemost JTH. 2005;3:692—-694.

19. Amin A/ Stokes M, Wu N, Gatt E, Makenbaeva D, Wiederkehr D, Boulanger L.
Application-of randomized clinical trial data to actual practice: apixaban therapy for reduction
of stroke risk.in” non-valvular atrial fibrillation patients. Curr Med Res Opin. 2013;29:1253-

1261.

20. Singer DE, Chang Y, Fang MC, Borowsky LH, Pomernacki NK, Udaltsova N, Go AS.
The net clinical benefit of warfarin anticoagulation in atrial fibrillation. Ann Intern Med.

2009;151:297-305.

21. Renda G, di Nicola M, De Caterina R. Net Clinical Benefit of Non-vitamin K

Antagonist Oral Anticoagulants Versus Warfarin in Phase Il Atrial Fibrillation Trials. Am J

16



Med. 2015;128:1007-1014.e2.

22, Korenstra J, Wijtvliet EPJ, Veeger NJGM, Geluk CA, Bartels GL, Posma JL, Piersma-
Wichers M, Van Gelder IC, Rienstra M, Tieleman RG. Effectiveness and safety of dabigatran
versus acenocoumarol in “real-world” patients with atrial fibrillation. Europace 2016;18:1319—

1327.

23. Yavuz B, Ayturk M, Ozkan S, Ozturk M, Topaloglu C, Aksoy H, Sabanoglu C, Tanalp
AC, Dal K, Ata N, Yavuz BB. A real world data of dabigatran etexilate: multicenter registry of

oral anticoagulants in nonvalvular atrial fibrillation. J Thromb Thrombolysis. 2016;42:399-404.

24. Lip GYH, Keshishian A, Kamble S, Pan X, Mardekian.J, Herblyuk R, Hamilton M.
Real-world comparison of major bleeding risk among non-valyular atrial fibrillation patients
initiated on apixaban, dabigatran, rivaroxaban, or warfarin.-/A propensity score matched

analysis. Thromb Haemost. 2016;116:975-986.

25. Larsen TB, Rasmussen LH, Skjogth F, Due’KM, Callréus T, Rosenzweig M, Lip GY.
Efficacy and safety of dabigatran etexilate\and warfarin in “real-world” patients with atrial

fibrillation: a prospective nationwide cohort study. J Am Coll Cardiol. 2013;61:2264-2273.

26. Larsen TB, Skjgth,F, Nielsen PB, Kjaeldgaard JN, Lip GYH. Comparative effectiveness
and safety of non-vitamin K ‘antagonist oral anticoagulants and warfarin in patients with atrial

fibrillation: propensity:weighted nationwide cohort study. BMJ. 2016;353:i3189.

27. Banerjee” A, Lane DA, Torp-Pedersen C, Lip GYH. Net clinical benefit of new oral
anticoagulants (dabigatran, rivaroxaban, apixaban) versus no treatment in a “real world” atrial
fibrillation population: a modelling analysis based on a nationwide cohort study. Thromb

Haemost. 2012;107:584-589.

28. Hylek EM, Ko D, Cove CL. Gaps in translation from trials to practice: non-vitamin K
antagonist oral anticoagulants (NOACs) for stroke prevention in atrial fibrillation. Thromb

Haemost. 2014;111:783—-788.

17



29. Roldan V, Marin F. The importance of excellence in the quality of anticoagulation

control whilst taking vitamin K antagonists. Thromb Haemost. 2015;113:671-673.

30. Carmo J, Ferreira J, Costa F, Carmo P, Cavaco D, Carvalho S, Morgado F, Adragédo P,
Mendes M. Non-vitamin K antagonist oral anticoagulants compared with warfarin at different
levels of INR control in atrial fibrillation: A meta-analysis of randomized trials. Int J Cardiol.

2017;244:196-201.

18



ACCEPTED MANUSCRIPT

FIGURE LEGENDS

STROKE
150
140
130
g NOAC more
£ effective than VKA
E 110 I
5 N Full VKA
<
E 100 £
T %
£
g g0 NOAC Jess
effective than VKA
70
60
50 «— 50% VKA effect
RE-LY RW RE-LY RW  ARISTOTLE ~ RW ROCKET RW
Dabigatran 150 mg Dabigatran 110 mg Apixaban Rivaroxaban .
4
ALL CAUSE MORTALITY
150
140
130
& NOAC more
E 0% effective than VKA
E T
5 10
%m _______ o Full VKA
5 effect
5
3 %
£ l
g 80

NOAC less
effective than VKA

RE-LY RW RE-LY RW ARISTOTLE RW ROCKET RW

Dabigatran 150 mg Dabigatran 110 mg Apixaban Rivaroxaban

7
Figure 1: Esti t&t of VKA and NOAC:Ss on the effectiveness outcomes.
aamm<
b) AI‘caus rtality

RW._“Real-World”. VKA: Vitamin K Antagonists. NOAC: non-vitamin k oral antagonist oral
anticoagulants.

19



ACCEPTED MANUSCRIPT

MAJOR BLEEDING

140
130
g NOAC mare
E 120 effective than VKA
5 110
&
3 m
? 100 =j====d-dececgd -ttt -—kFeccal--sesas-Jessag -~~~ == ===
E 90
£
9w NOAC less
effective than VKA
70
s
«— 50% VKA effect

RE-LY RW RE-LY RW ARISTOTLE RW ROCKET RW
Dabigatran 150 mg Dabigatran 110 mg Apiraban Rivaroxaban
INTRACRANIAL HAEMORRHAGE

EE

NOAC more
effective than VKA

T

Full VKA
effect

|

NOAC less

effective than VKA

4

Estimated beneft effect of reatment (%)
E ¥

g 8 ¥ 8 8 §

& 50% VKA effect

RW ROCKET

g\ ¥

RE-LY RW

Dabigatran 150 mg

RW RE-LY RW

Dabigatran 110 mg

ARISTOTLE
Apixaban

GASTROINTESTINAL BLEEDING

ES NOAC more

g effective than VKA
ﬂ I

5

kil

-3 o Full VKA

% effect

§ \

NOAC less
effective than VKA

«— 50% VKA effect

ARISTOTLE
Apixaban

RW ROCKET RW

Rivoroxoban

RE-LY
Dabigatran 150 mg

RW RE-LY RW

Dabigatran 110 mg

: Estimated effect of VKA and NOACs on the safety outcomes.

a) Zajor bleeding

b) Intracranial Haemorrhage

c) Gastrointestinal Bleeding

RW: “Real-World”. VKA: Vitamin K Antagonists. NOAC: non-vitamin k oral antagonist oral

anticoagulants.

20



Table 1: Estimated effect of Dabigatran 150 mg and dabigatran 110 mg.

Acenocoumarol vs  Acenocoumarol vs

Acenocoumarol Dabigatran 150mg Dabigatran 150 mg Dabigatran 150 Dabigatran 150 mg
'S NNT
RE-LY RW mg RE-LY RW
RE-LY
p value p value
Stroke (n) 130 83 118
0.001 0.446 0.014 213
% year (95%CI %/year) 1.47% (1.25%-1.73%)  0.94% (0.76%-1.15%) 1.34% (1:12%-1.58%)
All-cause mortality (n) 551 485 386
0.041 <0.001 <0.001 56
% year (95%CI %/year) 6.23% (5.83%-6.63%) 5-48% (5.10%-5.88%) 4.36% (4.0%-4.74%)
Major bleeding (n) 250 233 203
0.439 0.027 0.150 175
% year (95%CI %/year) 2.83% (2.52%-3.16%) 2:63% (2.34%-2.96%)  2.29% (2.02%-2.60%)
Gastrointestinal bleeding (n) 97 146 115
0.002 0.216 0.055 -400
% year (95%CI %/year) 1.10% (0.90%=1.33%) 1.65% (1.41%-1.92%)  1.30% (1.09%-1.55%)
Intracranial haemorrhage (n) 78 31 34 <0.001 <0.001 0.709 182
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% year (95%CI %/year)  0.88% (0.71%-1.09%)

0.35% (0.25%-0.49%)

0.38% (0.28%-0.53%)

RW: “Real-World”. NNT: Number needed to treat (comparing Acenocoumarol vs Dabigatran 150 mg RW). 95% Cl: 95%/Confidence Interval (%/year)

Table 1 (continued)

Acenocoumarol vs Acenocoumarol vs RW

Dabigatran 110'mg Dabigatran 110 mg

Dabigatran 110

Acenocoumarol Dabigatran 110mg
'S NNT
RW RE-LY mg RW
RE-LY
p value p value
Stroke (n) 130 85
0.486 0.002 0.017 204
% year (95%Cl %/year) 1.47% (1.25%-1.73%)  1.35% (1.18%=1.59%) / 0.97% (0.78%-1.18%)
All-cause mortality (n) 551 435
0.131 0.002 0.028 70
% year (95%ClI %/year) 6.23% (5.83%-6.63%)"5.67% (5.29%-6.07%)  4.92% (4.54%-6.31%)
Major bleeding (n) 250 188
0.018 0.003 0.542 154

% year (95%CI %/year) 2.83% (2.52%-3.16%)

2.26% (1.99%-2.57%)

2.129% (1.86%-2.42%)
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6&

Gastrointestinal bleeding (n) 97 107 94
0 0.828 0.359 189
% year (95%CI %/year) 1.10% (0.90%-1.33%) 1.21% (1.01%-1.45%)  1.06% (0.87%-1.29%)

Intracranial haemorrhage (n) 78 24 40

<0.,001 <0.001 0.045 161
% year (95%CI %/year) 0.88% (0.71%-1.09%) 0.27% (0.18%-0.40%)  0.45% (0.33%-0.61%)
A
RW: “Real-World”. NNT: Number needed to treat (comparing Acenocoumarol vs Dabigatran™10 W). 95% CI: 95% Confidence Interval (%/year)

@Y’
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Table 2: Estimated effect of Rivaroxaban

Rivaroxaban

Acenocoumarol

Acenocoumarol vs ROCKET

Acenocoumarol Rivaroxaban
RW vs;Rivaroxaban Rivaroxaban 'S
ROCKET-AF ROCKET NNT
RW RW
p value
p value
Stroke (n) 130 111 112
0.221 0.247 0.946 526
% year (95%CI %/year) 1.47% (1.25%-1.73%)  1.25% (1.05%-1.50%) 1.26% (1.06%-1.51%)
All-cause mortality (n) 551 507 573
0.176 0.517 0.046 -95
% year (95%CI %/year) 6.23% (5.83%-6.63%) 5.73%.(5.34%-6.13%)  6.48% (6.08%-6.88%)
Major bleeding (n) 250 260 248
0.657 0.928 0.594 5000
% year (95%Cl %/year) 2.83% (2.52%-3.16%). 2.94% (2.63%-3.27%)  2.80% (2.50%-3.13%)
Gastrointestinal bleeding (n) 97 142 117
0.004 0.171 0.120 - 363

% year (95%CI %/year)

1.10%,(0.90%-1.33%)

1.61% (1.37%-1.87%)

1.32% (1.11%-1.57%)
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Intracranial haemorrhage (n) 78 52 42
.022 <0.001 0.302 384
% year (95%CI %/year) 0.88% (0.71%-1.09%)  0.59% (0.45%-0.77%)  0.48% (0.35%-0.64%)
AN
RW: “Real-World”. NNT: Number needed to treat (comparing Acenocoumarol vs Rivaroxaban RW). % onfidence Interval (%/year).
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Table 3: Estimated effect of Apixaban

Acenocetimarol Acenocoumarol ARISTOTLE
Acenocoumarol Apixaban Apixaban vs Apixaban vs
ARISTOTLE : vs NNT
ARISTOTLE RW Apixaban RW
RW
p value pvalue
Stroke (n) 130 103 109
0.076 0.174 0.680 417
% year (95%CI %/year) 1.47% (1.25%-1.73%) 1.16% (0.97%-1.40%) 1.23% (1.03%-1.47%)
All-cause mortality (n) 551 490 314
0.057 <0.001 <0.001 37
% year (95%CI %/year)  6.23% (5.83%-6.63%)  5.54%+(5:15%-5.94%)  3.55% (3.22%-3.91%)
Major bleeding (n) 250 172 160
0.001 <0.001 0.510 101
% year (95%CI %/year)  2.83% (2.52%-3.16%) 1.95% (1.69%-2.23%)  1.81% (1.56%-2.09%)
Gastrointestinal bleeding (n) 97 87 61
0.461 0.004 0.033 263

% year (95%CI %/year)

1.10%(0.90%-1.33%)

0.98% (0.80%-1.20%)

0.69% (0.54%-0.88%)
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Intracranial haemorrhage (n) 78 33 41
b 0.007 0.352 169
% year (95%CI %/year) 0.88% (0.71%-1.09%) 0.37% (0.27%-0.52%)  0.46% (0.34%-0.62%)
A
RW: “Real-World”. NNT: Number needed to treat. (comparing Acenocoumarol vs Apixaban. 95% CI:% ce Interval (%/year.
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Table 4: Net clinical benefit (95% confidence interval) of NOACs versus acenocoumarol.

Dabigatran 150 mg Dabigatran 110 mg Rivaroxaban Apixaban
NCB (95%Cl) NCB (95%Cl) NCB (95%Cl) NCB (95%Cl)
Net Clinical benefit simplified (Singer et al.) 0.88 (0.71-1.09) 1.15 (0.96-1.39) 0.87 (0.70-1.08) 0.81 (0.65-1.02)
Net Clinical Benefit simplified 0.82 (0.65-1.02) 1.09'(0.89-1.31) 0.76 (0.60-0.95) 0.82 (0.65-1.02)
Net clinical benefit extended 1.31 (1.10-1.56) 2,08 (1.82-2.38) 0.55 (0.42-0.73) 2.64 (2.34-2.96)

NBC: Net clinical benefit prevented per 100 person-years (95% confidence interval).

NCB simplified (Singer et al) was calculated as: (ischaémic stroke rate on acenocoumarol + 1.50 intracranial haemorrhage rate on acenocoumarol) -
(ischaemic stroke rate on each NOAC + 1.50 intracranial.haemorrhage rate on each NOAC).

NCB simplified was calculated as: (ischaemic stroke rate on acenocoumarol + 1.38 intracranial haemorrhage rate on acenocoumarol) - (ischaemic stroke rate
on each NOAC + 1.38 intracranial haemorrhage rate:on.each NOAC).

NCB extended was calculated as: (ischaemic’stroke rate on acenocoumarol + 1.38 intracranial haemorrhage rate on acenocoumarol+1. Major bleeding rate +
gastrointestinal bleeding on.acenocoumarol) - (ischaemic stroke rate on each NOAC + 1.5 intracranial haemorrhage rate on each NOAC)
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