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Abstract

Background Age appropriateness of anticoagulants for

stroke prevention in atrial fibrillation is uncertain.

Objective To review oral anticoagulants for the treatment

of atrial fibrillation in older (age[65 years) people and to

classify appropriate and inappropriate drugs based on

efficacy, safety and tolerability using the Fit-fOR-The-

Aged (FORTA) classification.

Methods We performed a structured comprehensive

review of controlled clinical trials and summaries of indi-

vidual product characteristics to assess study and total

patient numbers, quality of major outcome data and data of

geriatric relevance. The resulting evidence was discussed

in a round table with an interdisciplinary panel of ten

European experts. Decisions on age appropriateness were

made using a Delphi process.

Results For the eight drugs included, 380 citations were

identified. The primary outcome results were reported in 32

clinical trials with explicit and relevant data on older

people. Though over 24,000 patients aged [75/80 years

were studied for warfarin, data on geriatric syndromes were

rare (two studies reporting on frailty/falls/mental status)

and missing for all other compounds. Apixaban was rated

FORTA-A (highly beneficial). Other non-vitamin K

antagonist oral anticoagulants (including low/high-inten-

sity dabigatran and high-intensity edoxaban) and warfarin

were assigned to FORTA-B (beneficial). Phenprocoumon,

acenocoumarol and fluindione were rated FORTA-C

(questionable), mainly reflecting the absence of data.Electronic supplementary material The online version of this
article (doi:10.1007/s40266-017-0466-6) contains supplementary
material, which is available to authorized users.
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Conclusions All non-vitamin K antagonist oral anticoag-

ulants and warfarin were classified as beneficial or very

beneficial in older persons (FORTA-A or -B), underlining

the overall positive assessment of the risk/benefit ratio for

these drugs. For other vitamin-K antagonists regionally

used in Europe, the lack of evidence should challenge

current practice.

Key Points

Age appropriateness of anticoagulants used for the

long-term treatment of atrial fibrillation is still

uncertain.

Using a structured comprehensive literature search

and a subsequent Delphi process, an interdisciplinary

expert group rated the appropriateness of oral

anticoagulants for the long-term treatment of atrial

fibrillation in older people with regard to efficacy,

tolerability and safety.

In older people, the majority of these drugs, the non-

vitamin K oral anticoagulants and warfarin, are seen

to be beneficial or very beneficial while regionally

used older vitamin K antagonists should be used with

caution as evidence is missing.

The evidence basis for the use of these drugs in older

people regarding geriatric syndromes is very limited.

1 Introduction

Atrial fibrillation is an age-related condition afflicting up to

2% of the general population [1] but up to about 13% in

patients aged over 75 years [2]. It is a leading cause of

morbidity and mortality as a result of stroke, but also a

major risk for dementia [3]. Anticoagulation reduces the

embolic risk by more than half [4]. As the prevalence of

atrial fibrillation rises with age [3], anticoagulants are most

often used in older people.

Against the background of pharmacological complexity

in older people, the Fit fOR The Aged (FORTA) classifi-

cation was introduced in 2008 with the aim of guiding

physicians in their efforts to rapidly optimise and prioritise

medications. FORTA is based on the benefit, risk and

appropriateness of drugs for older patients in everyday

clinical settings [5, 6]. It represents the first classification

system in which both negative (harmful or critical drugs, D

and C labels) and positive (beneficial drugs, A and B

labels) labelling is combined at the level of individual drug

or drug groups. The system and the derived FORTA list

([7] updated February 2016 [8]) are based on individual

indications (implicit listing depending on patient charac-

teristics/diagnoses) and therefore differ from negative lists

such as the Beers Criteria list [9], which do not require

intricate knowledge on patients (explicit lists [10]). In a

randomised controlled trial (RCT) (VALFORTA), FORTA

significantly improved medication quality as measured by

the FORTA score that adds over- and under-treatment

errors. FORTA also reduced adverse drug effects at a

number needed to treat of only five [11]. Here, we present

the rating process of an independent multi-professional

international expert panel for eight oral anticoagulants

(OACs) used to treat atrial fibrillation that was based on a

structured comprehensive literature review and a subse-

quent two-step Delphi approach using the FORTA

classification.

2 Methods

2.1 Procedure

The present expert rating procedure was similar to that

used to assess urological drugs earlier (for details see [12]).

In brief, a structured comprehensive review on clinical

trials providing relevant data for OACs used in older

people was performed; based on this structured compre-

hensive review, eight OACs were assessed and labelled by

ten raters (all authors plus the initiator MW) according to

the FORTA system.

2.1.1 Structured Comprehensive Literature Review

A literature search in PubMed/MEDLINE was performed

from November 2015 through February 2016 using the

search terms (drug name) (atrial fibrillation) in the Inter-

national Nonproprietary Names terminology, plus the

standard filters (randomized controlled trial) (full text

available) (age 65? years) (no language exclusion). The

aim was to identify appropriate clinical trials to examine

the efficacy, safety and tolerability of OACs used for the

treatment of atrial fibrillation in older people. Primary

research questions were to assess study and total patient

numbers, quality of major outcome data and data of geri-

atric relevance. Abstracts were retrieved and reviewed for

appropriateness by MW, and rechecked. Randomised

controlled studies with[100 patients exposed to the par-

ticular drug for at least 6 months providing relevant data on

stroke and/or safety (major bleeding, intracranial bleeding

or geriatric syndromes, e.g. frailty, falls, dementia) for

treatments were included, if abstracts pointed to such
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endpoints and the full paper proved to contain them, in

particular, whether the article explicitly reported results in

age groups C65, C70, C75, C80 or C85 years. Sub-anal-

yses were only included if they contained data on the

population searched for and those that were not reported in

the primary paper. No other sources or primary data from

investigators were included. The included studies were

analysed for separate data on the group of older people that

were recorded. Conflicts of interpretation would have been

discussed further in the rater panel, but did not occur. Key

information from appropriate articles was extracted into a

Microsoft Word file with particular focus on the presence

of information on geriatric syndromes [Table 1 of the

Electronic Supplementary Material (ESM)]. By definition,

only class 1 studies according to the Oxford Centre for

Evidence-based Medicine were included ([13] individual

RCT with narrow confidence interval). No meta-analysis of

data was planned, rather summary values concerning

effect/safety parameters were provided to the raters for

their assessment.

2.1.2 Identification of the Raters

The initiator of the project (MW) identified raters based

on online information. Experts were eligible if they met

the following criteria: geriatricians or cardiologists with

documented clinical experience in the pharmacotherapy

of (multi-morbid) older people; high academic status;

prominent standing in the leading geriatric/cardiology

medical associations; substantial number, and the quality

and relevance of publications. Accordingly, ten raters

from seven European countries were identified who met

those criteria and could also accept the invitation to

participate (the other authors). This number was between

the pre-set minimum of eight raters and the maximum of

15 raters.

2.1.3 Selection of Drugs to be Assessed

In the first step, the initiator selected OACs used in

thromboembolic prevention for atrial fibrillation. The

proposed choice of drugs was refined by the raters who

voted for adding fluindione. The studied drugs were the

vitamin K antagonists (VKAs) warfarin, phenprocoumon,

acenocoumarol and fluindione, and all currently marketed

non-vitamin K oral anticoagulants (NOACs): dabigatran,

rivaroxaban, edoxaban and apixaban. The raters proposed

dabigatran to be assessed for both the marketed high- and

low-intensity approaches and edoxaban only for the

licensed high-intensity approach.

2.1.4 Analysis of Summary of Product Characteristics

The most recent summary of product characteristics

(SmPC) was downloaded for all drugs from the EMA

website, or if not available, from other reliable sources (e.g.

http://www.fachinfo.de) or the producer. The texts were

thoroughly analysed using the same template as above

(Table 1 of the ESM).

2.1.5 FORTA Labels

From this material, the initiator derived a proposal for

initial FORTA labels. The proposal together with the

spreadsheet and full texts/abstracts were forwarded to the

rater team for the review and addition of further articles felt

to be relevant.

2.1.6 Two-Step Delphi Process

The initiator and the rater group convened in March 2016;

raters were instructed about the process with particular

focus on the FORTA procedure. The evidence synthesis

was presented and a round table discussion was chaired by

MW. After the meeting, raters reviewed the literature, the

structured comprehensive review, classified each of the

listed drugs according to FORTA and had the option to

provide comments in a survey form (Table 2 of the ESM).

Rating was performed blinded to others’ scores. Results

were collated and scores aggregates, along with anon-

ymised comments shared with the raters. Where a con-

sensus was not reached, raters were asked to resubmit

scores.

2.1.7 Delphi Process, Statistics

Details of the Delphi method (all experts rate indepen-

dently without knowing their peers’ ratings, knowing only

the reached consensus) and the corresponding statistical

analysis have been described in detail elsewhere [7, 12]. In

brief, the international raters assessed the OAC after

instruction about FORTA based on the structured com-

prehensive review and SmPC. The aggregated list of raters’

labels was statistically analysed and the aggregate findings

were sent out to the raters for a second rating round if the

corrected consensus coefficient was \0.8. The raters’

FORTA labels were converted into numerical values

A ? 1, B ? 2, C ? 3 and D ? 4, respectively; the

arithmetic mean (m) was calculated for each item, recon-

verted to FORTA labels and compared with the original

author-based labels.
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3 Results

3.1 Literature Search

Three hundred and eighty abstracts were potentially rel-

evant based on the search in PubMed/Medline. Figure 1

shows 32 papers identified from abstracts meeting the

inclusion criteria as checked in the full text (except for

two abstracts); they contained results on clinical trials on

older people or explicitly reported data from subgroups of

older people aged C65 years (which is the most com-

monly used, but unauthorised definition of ‘elderly’) for

the eight drugs investigated. Explicit results on clinical

trials for older patients were reported for all drugs except

for phenprocoumon, acenocoumarol and fluindione.

Table 1 shows the number of abstracts retrieved, the

numbers of studies reporting data on older patients to

support drug efficacy and safety, patients’ numbers and

information on geriatric syndromes. The drug with the

most patients studied is warfarin; for each NOAC, several

thousand older patients were studied as well in a grand

total of eight eligible studies to date. Information on

geriatric syndromes was only available in three trials on

warfarin, concerning mental status, falls or frailty. The

hazard ratios or odds ratios, event rates, for the individual

trials regarding efficacy and safety parameters as well as

their comparators are compiled in Table 1 of the ESM.

Only one placebo-controlled trial of warfarin (the most

studied drug) provided a subgroup analysis for both effi-

cacy and safety on 616 patients aged[70 years (AFFIRM

trial [14]). All NOACs were compared with warfarin only,

and superiority claimed for one (rivaroxaban), two

(dabigatran, edoxaban) or all three (apixaban) major

endpoints (stroke/systemic embolism; major bleeding;

intracerebral bleeding) with non-inferiority substantiated

otherwise for all endpoints.

3.2 Analysis of Summary of Product Characteristics

All package inserts explicitly mentioned the elderly pop-

ulation. A summary is provided in Table 1 (see ESM).

Information available on side effects and contraindications

of particular interest in older populations (e.g. geriatric

syndromes) was not found in any of the reviewed SmPCs.

All contained precautions regarding renal function and

high age in general; only for NOACs do specific dosing

recommendations exist reflecting renal function and high

age (dabigatran and apixaban).
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abstract level as obviously 
noninterven�onal, 

commentary, review
(n = 100)

Full-text ar�cles  and two 
abtracts assessed for 

eligibility
(n = 280)

Exclusion as no relevant 
data or separate subgroup 
analyses on older people, 

too small, too short 
(n = 240) 

or contained in other 
papers
(n = 8)

Studies included in 
narra�ve synthesis

(n = 32)

Fig. 1 Flow diagram for the

structured comprehensive

review according to the

preferred reporting items for

systematic reviews and meta-

analyses statement [15]
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3.3 Delphi Process Leading to the Final FORTA

Classification

Final ratings as well as the individual score categories are

shown in Table 2. Proposed ratings were confirmed in 89%

of cases (deviation for one out of nine items); only for

high-intensity edoxaban was the final result of B different

from the proposed A rating. Table 3 of the ESM compiles

the raters’ comments.

One of the nine items had to be re-rated in the second

survey (high-intensity edoxaban). This was necessary as

the first round resulted in five A and five B votes, leading to

a corrected consensus coefficient of 0.75. The second round

resulted in six B and four A votes, and the final vote

remained unchanged at B.

For regionally used VKAs, two to four raters without

experience with these VKAs refrained from voting. Table 2

also summarises the rationales (key points) behind the cat-

egorisation of the individual drugs as derived from data and

the raters’ comments given in Table 3 of the ESM. Ratings

were markedly different for e.g. warfarin (seven B, three C)

and high-intensity edoxaban (six B, four A), yet leading to

the same label B as the FORTA principle does not support

intermediate values (for simplifying purposes). In contrast to

this heterogeneity, apixaban was unanimously rated A by all

ten raters. No item was assigned the FORTA-D (Don’t)

label. Three VKAs (phenprocoumon, acenocoumarol and

fluindione) were labelled FORTA-C, mainly reflecting the

lack of study data in older people. This category indicates

that it requires even more intense monitoring than that

required for studied drugs.

Warfarin, dabigatran, edoxaban and rivaroxaban were

labelled B (beneficial), which means atrial fibrillation can

be safely and effectively treated in older people, and this

label affirms that it is standard to treat this condition.

Apixaban was labelled A (absolutely), meaning it was seen

as the drug with the most beneficial risk–benefit ratio in

this group. This differentiation was mainly based on the

fact that endpoint superiority was most prominent for

apixaban; either renal problems (dabigatran) or limited data

on superiority (rivaroxaban, edoxaban) reduce the distance

of these NOACs from warfarin, thus it cannot be detected

by FORTA as the number of categories is limited.

4 Discussion

4.1 Strengths and Weaknesses

This structured comprehensive review for the first time

confirmed the paucity or absence of data of geriatric

importance in one of the most successful and important

areas of drug treatment.

Concerning weaknesses, inclusion was limited to studies

[100 participants treated for a minimum of 6 months

which, thus, may have missed smaller trials. Reporting of

endpoints was heterogeneous, in particular for bleeding

events, as were patient populations regarding co-morbidi-

ties (e.g. reflected in CHADS2 or CHA2DS2-VASc

scores), thus precluding quantitative comparisons. No

attempts were made to obtain data on unpublished

observations.

If older subgroups were not explicitly reported in larger

studies, these data remained excluded.

Although SmPCs were included to consider unpublished

information, some valuable information from clinical

Table 1 Results of the structured comprehensive review on oral anticoagulants; if not separated, patients may have been counted twice in the

age categories

Abstracts Separate studies/

entries fulfilling

criteria

Patients

aged[65/

70 years

Patients

aged[75/

80 years

Information on geriatric syndromes

Vitamin K antagonists

Acenocoumarol 9 0 0 0 None

Fluindione 1 0 0 0 None

Phenprocoumon 8 0 0 0 None

Warfarin 237 24 16,443 24,621 2 studies [‘‘MMSE similar in both groups’’, ‘‘MMSE no

difference between warfarin and ASS though trend 1.48

(0.56–3.91) p 0.42’’]

1 study: frailty/risk of falls as reasons for withdrawal

Non-vitamin K oral anticoagulants

Apixaban 35 2 4519 5005 None

Dabigatran 37 1 5256 5318 None

Edoxaban 11 1 5654 None

Rivaroxaban 42 4 2366 6581 None
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studies may not have been detected by the screening pro-

cedure. The experiences from uncontrolled studies, real-

life cohort studies, registries or even case reports are lost in

such an approach; however, they may contain relevant

information, sometimes even triggering regulatory actions

(case series and ‘Dear doctor letters’). This is reflected by

the considerable discrepancy between numbers of

primarily identified studies and included abstracts, in par-

ticular for warfarin (237 over 24).

The strength of the Delphi process is to bring opinions

from different professional and regional backgrounds into a

quantitative rating process, which is the typical strategy to

assess treatments (and diagnostics) for which consensual

elements are essential as evidence is sparse. Concerning

Table 2 Results of the two-step Delphi process to label oral

anticoagulants according to the Fit-fOR-The-Aged (FORTA) classi-

fication. The FORTA class is shown as well as the number of votes in

each FORTA category. Comments were condensed from data,

summary of product characteristics and raters’ comments shown in

full in Tables 1 and 3 of the Electronic Supplementary Material

Drug FORTA

classa
FORTA-

A

FORTA-

B

FORTA-

C

FORTA-

D

Numbers

of votesb
Consensus

coefficient,

round 1 (cut-

off 0.800)

Comments relevant for FORTA

classification

Acenocoumarol C 2 5 7 0.857 No clinical data, efficacy/safety

unknown, high risk of interactions

Fluindione C 5 1 6 0.917 No clinical data, efficacy/safety

unknown, high risk of interactions

Phenprocoumon C 2 6 8 0.875 No clinical data, efficacy/safety

unknown though exposure of large

patient groups without obvious

disadvantages, high risk of

interactions

Warfarin B 7 3 10 0.85 Well studied, efficacy highly likely in

the elderly, safety concerns,

monitoring need, evidence on geriatric

syndromes still limited, inferiority to

NOACs in certain conditions, high risk

of interactions

Dabigatran low B 3 7 10 0.85 Large study in the elderly, efficacy/

safety established with limited

indications for superiority, low risk of

interactions, significant renal problem,

antidote available

Dabigatran high B 3 7 10 0.85 Large study in the elderly, efficacy/

safety established with limited

indications for superiority, low risk of

interactions, significant renal problem,

antidote available

Edoxaban high (A) B 5

4c
5

6c
10

10c
0.75 Large study in the elderly, efficacy/

safety established with limited

indications for superiority, low risk of

interactions

Rivaroxaban B 2 7 1 10 0.85 Large study in the elderly, efficacy/

safety established with the least

indications for superiority, low risk of

interactions

Apixaban A 10 10 1 Two large studies in the elderly,

efficacy/safety established with

convincing data on superiority in

multiple major endpoints including

mortality, low risk of interactions

NOACs non-vitamin K oral anticoagulants
a Proposed FORTA class in brackets if different from final result
b Number of abstentions equals difference to 10
c Round 2
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weaknesses, the multidisciplinary nature of this Delphi

exercise may result in biases and inconsistencies. For

instance, not all of the raters had practical experience with

all drugs (e.g. regionally used VKAs). Furthermore, the

group was small and did not include key stake-holders (e.g.

general practitioners, pharmacists) and experts from North

America, and therefore a larger set of experts might have

rated differently. However, the degree of consensus (only

one out of nine items had to be re-rated) was remarkable, as

experts with different professional backgrounds voted

without knowing their colleagues’ opinions. This is in line

with the degree of rating consensus for the first round of the

Delphi process for the published FORTA list, both in 2012

and 2015 [7, 8], which was almost the same (92%) for a

much larger group of raters (20 from different countries).

As the experts were instructed as a group about FORTA

and the structured comprehensive review at the inaugural

meeting, anonymity could not be warranted; conversely,

this collective instruction ensured that rating was per-

formed on the same basis of information. To further

independence, communication of any opinion relevant to

the voting was strongly discouraged (‘forbidden’) at this

meeting, and a formal agreement was obtained on not

communicating the individual votes between the experts

during the Delphi rounds. Potential conflicts of interest

together with industry sponsorship are openly listed below.

We consider that the methodology, procedure and approach

were robust in minimising any potential bias of this origin.

4.2 Key Findings on Oral Anticoagulant

Appropriateness

The results of the FORTA process show that, within a

given drug class, the perceived appropriateness of indi-

vidual drugs may substantially vary: the rating for OACs

range from C to A. Such differences can be based on

proven differences in efficacy and safety (for example,

newer drugs may have better efficacy and/or safety), but

also on the quality of the available trial(s), and the specific

patient population studied. Such compelling evidence, as

typically derived from RCTs, is an exception rather than

the rule for the older population. Studies especially

designed for older people may reflect specific outcomes of

interest, for example, cognition or frailty aspects, rather

than efficacy or tolerability. Such studies are typically even

rarer, as discussed here for dementia: this pivotal geriatric

condition and atrial fibrillation are clearly associated as

shown in a recent meta-analysis and a cohort study

[16, 17]. Only two older studies on warfarin reported on

cognitive function or falls in relation to treatment [18, 19],

but none for the other drugs. In an earlier uncontrolled trial,

even the hypothesis was derived that dementia may be

prevented by warfarin [20], and a relationship between

anticoagulation control and dementia was reported [21]. A

current meta-analysis suggests a possible cognitive benefit

of anticoagulation [22]. Further non-controlled studies such

as those by Perera et al. and Lefebvre et al. [23, 24] show

that frail patients are at the higher risk for bleeding.

However, no comparison between drug and placebo sup-

ports the assessment of efficacy/safety here.

Oral anticoagulation treatment is often withheld in

clinical practice because of the risk of falls. One analysis

suggests this risk might be over-emphasised [25], though

people who fall while on anticoagulation treatment would

also seem to have greater mortality [26]. This balance of

degree of risk vs. derived benefit of anticoagulation, in

falling patients, requires further research.

Thus, a major result of this structured comprehensive

review is the fact that though older people are included in

several RCTs, no relevant data on specific geriatric syn-

dromes or side effects with geriatric relevance other than

bleeding have been sufficiently studied and, thus, cannot be

used to guide the FORTA assessment. The latter has con-

sequently been based only on efficacy/safety data and use

conditions (e.g. renal function, dosing regime), as in some

cases this information is only found in the SmPCs.

This was the case for three VKAs: phenprocoumon,

which is almost exclusively used in Germany, fluindione is

only used in France and acenocoumarol is used mainly in

France. The lack of eligible studies was the basis for

labelling them FORTA-C: this category (cautious) is typ-

ical for drugs with potential risks that need to be applied

under close surveillance as comparable study data are

missing. Therefore, it is recommended to rethink current

practice to use unstudied drugs in older people.

Warfarin was seen as beneficial (FORTA-B), as the

overall positive impression is backed by studies in[26,000

older people, and a strong indication to treat the disease in

older patients is derived from the data on this particular

drug. The assumption that warfarin is beneficial in older

people is based on one subgroup analysis including 616

patients comparing warfarin with a matched group of

patients not taking warfarin [14]. A smaller placebo-con-

trolled study involved 110 older patients taking warfarin

but only reported efficacy data [27]. Strictly speaking,

these 700 patients tells us that warfarin is useful in older

people, and NOACs may be similarly, or more, efficacious

and safe. Thus, the placebo basis for the entire OAC data

construct is very slim in the elderly.

The NOACs were seen as either beneficial (B) or in one

case very beneficial (A). They provide at least one (apix-

aban two) large trial containing thousands of older people.

Efficacy and safety parameters were looked at specifically

for older people, and superiority to warfarin seemed most

consistent for apixaban. Superiority was seen for all

important endpoints, major and intracranial bleeding, all-
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Sticky Note
I risultati del processo FORTA mostrano che, all'interno di una data classe di farmaci, l'appropriatezza percepita individuale dei farmaci puo' variare in modo sostanziale: il rating per gli OAC va da C a A. Tali differenze possono essere basate su comprovate differenze in termini di efficacia e sicurezza (ad esempio,i nuovi farmaci possono avere maggiore efficacia e / o sicurezza), ma anche sulla qualità delle prove disponibili e delle specifiche popolazione di pazienti studiata. Tale prova convincente, come tipicamente derivato da RCT, è un'eccezione piuttosto che la regola per la popolazione anziana. Studi soprattuttoprogettati per le persone anziane possono riflettere risultati specifici di interesse, ad esempio, aspetti cognitivi o di fragilità, piuttosto che di efficacia o tollerabilità. Tali studi sono in genere anche più rari, come discusso qui per la demenza: questo condizione cardio geriatrica e fibrillazione atriale sono chiaramente associati come mostrato in una recente meta-analisi e uno studio di coorte........Ulteriori studi non controllati come, come quelli di Perera et al. e Lefebvre et al. ,mostrano che i pazienti fragili sono a maggior rischio di sanguinamento........Il trattamento anticoagulante orale è spesso trattenuto in pratica clinica a causa del rischio di cadute. Un'analisi suggerisce che questo rischio potrebbe essere troppo enfatizzato, sebbene le persone che cadono durante il trattamento anticoagulante sembrerebbero anche avere una maggiore mortalità . Questo equilibrio di grado di rischio rispetto al beneficio derivato dell'anticoagulante, in pazienti cadenti, richiede ulteriori ricerche.........I NOAC erano considerati benefici (B) o in uno caso molto vantaggiosi (A). Forniscono almeno una (apixaban due) prova di grandi dimensioni contenente migliaia di persone anziane.I parametri di efficacia e sicurezza sono stati esaminati in modo specifico per gli anziani, e la superiorità di Warfarin sembrava la maggior parte consistente per apixaban. La superiorità è stata vista per tutti gli endpoint importanti, sanguinamento maggiore e intracranico, tutti causa di prevenzione dell'ictus e mortalità



cause stroke prevention and mortality. Rivaroxaban,

though tested in a study with sicker patients, showed no

superiority in those endpoints except for intracerebral

bleeding, which however also disappeared at age

[75 years. Dabigatran at both dosing intensities was

superior in major bleeding and stroke prevention. Edoxa-

ban (high intensity only) was safer but not more efficacious

than warfarin. The latter three NOACs were not seen to be

better than warfarin in older people, though the vote on

edoxaban was closest to the A level.

Some of those observational studies or registries cited

above (e.g. [20–24]), but not included in this structured

comprehensive review, point to the importance of data

from studies or even case reports not fulfilling inclusion

criteria of RCTs commonly required for such reviews. This

instrument thus does not cover all evidence available,

though even regulatory action including ‘Dear doctor let-

ters’ may be triggered by these observations such as for

bleeding complications of dabigatran treatment in 2011 in

Germany [28]. The consensus process by experts in the

field may offer some compensation for this deficiency, as

their experience and knowledge of the field should reflect

major ‘other’ evidence; of course this introduces subjective

reasoning and can only be seen as a weak remedy.

It is speculative to explain the endpoint differences

for the NOACs; certainly, renal function is reduced at a

high age, and this is a particular concern for any drug

with predominant renal excretion and a narrow thera-

peutic index. In this context, dabigatran (renal excretion

80%), and possibly edoxaban (renal excretion 50%) have

an age-related safety problem that may result in accu-

mulation [29], in particular, if renal dosing is not opti-

mal. This feature, however, cannot explain all

differences observed.

In essence, the votes in this Delphi-process were mainly

guided by the available endpoint data; it is an exceptional

advantage of NOACs in this regard that, for atrial fibril-

lation, they were primarily tested in older people with

average ages between 71 and 73 years in the large phase III

studies. Yet, warfarin-specific data on geriatric syndromes

are widely missing as none of these trials was specifically

designed to meet the needs of a geriatric population, e.g. by

including tests on mental function, frailty or fall risk.

Bearing this in mind, FORTA does only reflect currently

available data; it should be seen as a stimulus to fill the

huge gaps in clinical data concerning older people, and if

new data become available it should be revisited. The

absence of information on side effects and contraindica-

tions of particular relevance to older populations (e.g.

geriatric syndromes) in any of the reviewed SmPCs con-

tinues to be unacceptable.

5 Conclusions

All NOACs and warfarin were classified as beneficial or

very beneficial in older persons (FORTA-A or -B),

underlining the overall positive assessment of the risk/

benefit ratio for these drugs against available evidence.

Differentiations between FORTA-A and -B were limited

owing to the restricted number of categories in this system,

thus not reflecting distinct advantages or disadvantages in

full. For other vitamin K antagonists (FORTA-C) region-

ally used in Europe, the lack of evidence should challenge

current practice.
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Supplementary Table 1 

Part 1: Warfarin 

PMID, first 
author, year: 

 

Warfarin vs Patients 
on 
Warfari
n >65 

Patients on 
Warfarin 
>75 

Patients 
on 
Warfarin 
>80 

Efficacy 
Strokes/primary 
efficacy endpoint  

[OR/HR] and/or event 
rates 

Changes with age 

Safety 

Major Bleeding 

[OR/HR] and/or 
event rates 

Changes with age 

Safety 

ICB 

[OR/HR] and/or 
event rates 

Changes with 
age 

Duratio
n 

Info on Geriatric 
syndromes or other 
info relating to 
problems in the elderly 

Comments 
concerning particular 
study 

25399274, Re
ddy VY, 
2014 

Device  115   

0,63 (0,35-1,14) vs  

  3.8y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20VY%5BAuthor%5D&cauthor=true&cauthor_uid=25399274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20VY%5BAuthor%5D&cauthor=true&cauthor_uid=25399274
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 0.67 (0.32-1.41) 

 

Events/Patients 

 

≥ 75 y  

 

22/190 22/115  
 
< 75 y  
 

17/273 12/129  

 

Device/Warfarin  

24895454, H
alperin JL, 
2014 

 

Rivaroxaban  3109   

≥ 75 y 

 

2,29 vs 2,85 %/y  

0.80 (0.63–1.02)  

 

< 75 y 

 

≥ 75 y  

 

4,86 vs 4,40 %/y 
1.11 (0.92–1.34)   

 

< 75 y 

 

 

≥ 75 y  

 

0,66 vs 0,83 
%/y 

0.80 (0.50–1.28)  
 
< 75 y  
 
0,37 vs 0,68 
%/y 0.54 (0.33–

19.4 m   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Halperin%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=24895454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halperin%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=24895454


3 
 

 

2,00 vs 2,10 %/y 

0.95 (0.76–1.19)  

 

Rivaroxaban/Warfarin  

 

2,69 vs 2,79 %/y 

0.96 (0.78–1.19)  

 

Rivaroxaban/Warfa
rin  

 

0.89) 
 
Rivaroxaban/W
arfarin  

  

24755126, Li
u X, 2014 

 

   <100       

24744272, Di 
Biase L, 2014 

 

Off warfarin  Unknown, 
total 794 

    48h   

24705469, H
ori M, 2014 

 

Rivaroxaban  246   

≥ 75 y 

 

2,18 vs 4,25 %/y  

0.51; 95% CI: 0.20–
1.27  

 

< 75 y 

 
≥ 75 y  

 
5,01 vs 3,29 %/y  
1.51 (0.68-3.32)  
 
< 75 y  
 
1,83 vs 3,76 0.49 
(0.23-1.05)  
 
Rivaroxaban/Warfa
rin 

 

≥ 75 y  

 

4 vs 6  

 
 
< 75 y 

 
1 vs 4  
 
 

Max 30 
month 

 Japanese patients 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=24755126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=24755126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Biase%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24744272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Biase%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24744272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hori%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24705469
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hori%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24705469
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0,72 vs 1,67 %/y  
0.44; 95% CI: 0.13–
1.42  
 
Rivaroxaban/Warfarin  

 

Rivaroxaban/W
arfarin (absolute 
numbers) 

24692475, M
avaddat N, 
2014 

 

Aspirin  488     2.7 y MMSE no difference 
between warfarin and 
ASS though trend 

1.48 (0.56–3.91) p = 
0.42 

 

24561548, H
alvorsen S, 
2014 

 

Apixaban 7052/2 5678/2 2436/2  

> 80 y 

 

1.53 vs 1.9%/y 

0.81, 95% CI 0.51–
1.29 
 

> 75 y 

 

1,56 vs 2,19 %/y 

0.71(0.53-0.95) 

 

> 80 y 

 

3.55 vs 5.41 %/y  

0.66, 95% CI 0.48–
0.90 

 

> 75 y 

 

3,33 vs 5,19 %/y 

0.64(0.52-0.79)  

 

> 80 y 

 

0.47 vs 1.32 
%/y  

0.36, 95% CI 
0.17–0.77 

 

> 75 y 

 

0,43 vs 1,29 
%/y 

1.8 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mavaddat%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24692475
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mavaddat%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24692475
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halvorsen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24561548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halvorsen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24561548
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> 65 y 

 

1,25 vs 1,73 %/y, 
0.72(0.54-0.96)  

 

  
Apixaban vs warfarin 

 

 

> 65 y 

 

1,99 vs 2,82 %/y 

0.71(0.56-0.89)  

 

Apixaban vs 
warfarin 

0.34(0.20-0.57) 

 

> 65 y 

 

0,28 vs 0,81 
%/y 

0.35(0.20-0.60) 

 

Apixaban vs 
warfarin 

24315894, G
oodman SG, 
2014 

 

Rivaroxaban 4733/2 6164/2    

 

> 75 y 

 

4,86 vs 4,40 %/y 
1.11(0.92-1.34)  

 

> 65 y 

 

3,03 vs 3,24 %/y 
0.94(0.73-1.21) 
Rivaroxaban vs 

 2 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
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warfarin 

24251359, Gi
ugliano RP, 
2013 

+ suppl 

 

Edoxaban 
high/low  

 2820   

>75 y 

 

1,91 vs 2,31 %/y;  

0.83 high 

2,55 vs 2,31 %/y;  

1.10 low  

 

<75 y 

 

1,35 vs 1,48 %/y;  

0.91 high 

1,71 vs 1,48 %/y;  

1.16 low  
 
Edoxaban vs warfarin 

 

>75 y 

 

4,01 vs 4,83 %/y;  

0.83 high 

2,26 vs 4,83 %/y; 

0.47 low  

 

<75 y 

 

2,02 vs 2,62 %/y;  

0.77 high 

1,23 vs 2,62 %/y;  

0.47 low  

 

Edoxaban vs 
warfarin 

 2.8 y   

24048467, A
postolakis S, 

         No age data 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Giugliano%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=24251359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giugliano%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=24251359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Apostolakis%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24048467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Apostolakis%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24048467
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2013 

 

23325525, Re
ddy VY, 
2013 

Same study 
as 
25399274, Re
ddy VY, 
2014 

  Number 
assumed to 
be below 
100 
(300/3?) 

       

22118824, R
oy B, 2012 

 

Placebo 616 
>70 y 

334  Total mortality 

 

>75 y 

 

39/110 vs 72/334 
events/patients 

0.65(0.44-0.96)  

 

<75 y 

 

35/117 vs 40/282 
events/patients  

 
>70 y  
 
22/227 vs 44/616 
events/patients 
0.73(0.44-1.22)  
 
warfarin /placebo 

 3.4 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20VY%5BAuthor%5D&cauthor=true&cauthor_uid=23325525
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20VY%5BAuthor%5D&cauthor=true&cauthor_uid=23325525
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20VY%5BAuthor%5D&cauthor=true&cauthor_uid=25399274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20VY%5BAuthor%5D&cauthor=true&cauthor_uid=25399274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roy%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22118824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roy%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22118824
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0.47(0.30-0.75) 

 

Ischemic stroke  

 

>70 y 

17/227 vs 26/616 
events/patients  

0.57(0.31-1.01) 

 

warfarin /placebo 

21870978, Gr
anger CB, 
2011 

Same as 
24561548, H
alvorsen S, 
2014 

 

          

21830957, Pa
tel MR, 2011 

+ suppl 

Same as 
24315894, G

Rivaroxaban  3082   

≥ 75 y  

 

4,06 vs 5,00 %/y  

„Safety on 
treatment“ 

 

 

 2 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Granger%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=21870978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Granger%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=21870978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halvorsen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24561548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halvorsen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24561548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21830957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21830957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
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oodman SG, 
2014 

 

0.80; 95% CI: 0.63–
1.02  

 

< 75 y 

 

3,60 vs 3,79 %/y  

0.95; 95% CI: 

0,76–1.19  

 

Rivaroxaban/Warfarin  

 

≥ 75 y  

 

2,67 vs 4,03 %/y  

0.67; 95% CI: 
0.51–0.88  

 

< 75 y  

 

2,68 vs 2,97 %/y 
0.91; 95% CI: 0,7–
1.19  
 

Rivaroxaban/Warfa
rin  

 

21576658, Ei
kelboom JW, 
2011 

 

Dabigatran 
110/150 mg 

7884/3 

<75 y 

10855/
3 

7258/3 722x2/3>
85 

For 110 mg 

 

>75 y 

 

0.88(0.66-1.17)  

 

For 110 mg 

 

>75 y 

 

1.01 (0.83–1.23) 

 

For 110 mg 

 

>75 y 

 

0.37 (0.21–0.64) 

 

2 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eikelboom%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21576658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eikelboom%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21576658
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<75 y 

 

0.93(0.70-1.22) 

 

For 150 mg 

 

>75 y 

 

0.67 (0.49–0.90) 

 

<75 y 

 

0.63 (0.46–0.86) 

 

>75 y 

 

2.14 1.89 1.43 %/y  

 
<75 y 
 
1.43 1.32 0.90 %/y  
 

<75 y 

 

0.62 (0.50–0.77) 

 

For 150 mg 

 

>75 y 

 

1.18 (0.98–1.42) 

 

<75 y 

 

0.70 (0.57–0.86) 

 
>75 y 
 
4.43 5.1 4.37%/y  
 
>65-<74 y 

1.89 2.12 3.04%/y  

Risk 
110/150mg/war 

<75 y 

 

0.22 (0.11–0.45) 

 

For 150 mg 

 

>75 y 

 

0.42 (0.25–0.70) 

 

<75 y 

 

0.43 (0.25–0.74) 

 

>75 y 

 

1.00 0.37 0.41 
%/y  
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War/110/150mg  <75 y 

 

0.61 0.14 0.26 
%/y  

 

War/110/150mg 

 

21415134, La
ne DA, 2011 

 

+ 
antithrombot
ic 

VKA 
(warfarin or 
aceno-
coumarol) 

1501 1279    

>75 y  

 

59 (3.7) events(%); 
HR 4.72 (2.34-
9.52)  

 

65-74 y 

 

(35 (1.9) events(%); 
HR 2.38 (1.14-
4.94) 

 

<65 y as 
comparator 

   More analyses on age 
for all patients 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lane%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21415134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lane%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21415134
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20961244, M
atchar DB, 
2010 

 

Self testing 
vs clinic 
testing  

1773   Primary endpoint: 
death, stroke or major 
bleeding 

0.89 in favor of self 
testing 

Contained in 
primary endpoint, 
not distinguishable 

    

20694273, W
eitz JI, 2010 

 

         No age data 

20076843, Pe
ngo V, 2010 

 

Standard vs 
lower 
intensity 

 267  Primary endpoint: 
thromboembolism and 
major bleeding 0.7, 
95% CI 0.4-1.1 in 
favor of lower intensity 

0.6, 95% CI 0.3-1.2  5.1 y  From abstract 

19683639, H
olmes DR, 
2009 

 

Device  305/3   

>75 y 

 

0,74 (0,29–1,90)  

 
<75 y 
 
0,57 (0,24–1,34) 

  1.5 y   

18294998, A
madeus 
Investigators, 
2008 

Idraparinux, 
prematurely 
stopped 

 unknown   Clinically relevant 
bleeding 

 

 10.7 m   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Matchar%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=20961244
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matchar%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=20961244
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weitz%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=20694273
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weitz%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=20694273
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pengo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20076843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pengo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20076843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holmes%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=19683639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holmes%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=19683639
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amadeus%20Investigators%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amadeus%20Investigators%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amadeus%20Investigators%5BCorporate%20Author%5D


13 
 

 >75  

 

2,4 (1,8–3,1)  

 

< 75  

 

1,5 (1,2–1,8)  

 

idraparinux vs 
warfarin 

 

18266660, Li
p GY, 2008 

 

         Pooled with/wo 
warfarin 

17885258, Fo
rd GA, 2007 

 

ximelagatran  1385   

>75 y 

 

2.23%/y 

(95% CI, 1.60-2.86) vs 

2.27%/y (95% CI, 

 

>75 y 

 

2.7 vs 3.6 %/y  

 

<75 y 

 

>75 y 

 

5 vs 6  

 

<75 y 

18.3 m   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lip%20GY%5BAuthor%5D&cauthor=true&cauthor_uid=18266660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lip%20GY%5BAuthor%5D&cauthor=true&cauthor_uid=18266660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ford%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=17885258
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ford%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=17885258
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1.63-2.91)  

 

<75 y 

 

1.25%/y (95% 

CI, 0.87-1.62) vs 
1.28%/y 

(95% CI, 0.91-1.66)  

 

ximelagatran  

/warfarin  

 

1.4 vs 1.8 %/y  

 

ximelagatran  

/warfarin 

 

1 vs 5  

 

ximelagatran  

/warfarin 

17693178, M
ant J, 2007 

 

Aspirin  197 196 + 95 
> 85 

For all ischemic stroke 

 

0.8 vs 2.5%/y  

0.30(0.13-0.63) 

 

Primary event 

 

>85 y 

 

 

>85 y 

 

0,77 (0,24–2,32)  

 

80-84 y 

 

0,96 (0,39–2,33)  

 

For all 
hemorrhagic 
stroke 

 

 

0.5 vs 0.4%/y 
1.15(0.29-4.77) 

 

warfarin vs 
aspirin 

 

2.7 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mant%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17693178
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mant%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17693178
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0,50 (0,17–1,31)  

 

80-84 y 

 

0,30 (0,10–0,77)  

 

75-79 y 

 

0,71 (0,29–1,65)  

 

warfarin vs aspirin 

75-79 y 

 

1,44 (0,34–6,95)  

 

warfarin vs aspirin 

16774980, G
omberg-
Maitland M, 
2006 

And 
16636210, D
ouketis JD, 
2006 

 

         Subgroup on gender, 
or primary analysis 
on bleeding 

contained in 
17885258, Ford GA, 
2007 

 

15911734, Sh
erman DG, 

All 
encouraged 
to be on 

 703 >70      Reasons for withdrawal 
for all, those < 70 y vs 

No endpoints over 
age, but geriatric 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomberg-Maitland%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16774980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomberg-Maitland%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16774980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomberg-Maitland%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16774980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Douketis%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=16636210
https://www.ncbi.nlm.nih.gov/pubmed/?term=Douketis%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=16636210
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ford%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=17885258
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sherman%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=15911734
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sherman%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=15911734
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2005 

 

anticoagulan
t, no 
comparator, 
rate vs 
rhythm 
control 

> 70 y and p-value: 

Bleeding 285 (20.9) 
126 (19.0) 159 (22.6) 
.10 

Frailty/risk of falls 96 
(7.0) 21 (3.2) 75 (10.7) 
.001 

Physician refusal 169 
(12.4) 77 (11.6) 92 
(13.1) .42 

Patient refusal 113 
(8.3) 65 (9.8) 48 (6.8) 
.045 

Surgery† 153 (13.1) 86 
(15.4) 67 (11.0) .03 

Other 82 (6.0) 47 (7.1) 
35 (5.0) .10  

information 

15071259, M
atchar DB, 
2003 

 

         Abstract, no clinical 
endpoints 

12466506, W
yse DG, 2002 

 

No active 
control, 
rythm vs rate 

3091   Mortality >65 

Rate control better, < 
65 trend towards 
rhythm control better 

   MMSE „similar in both 
groups“ 

Age-related data on 
mortality only, but 
not related to 
anticoagulation 
which could be 
stopped in the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Matchar%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=15071259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matchar%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=15071259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wyse%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=12466506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wyse%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=12466506
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 rhythm controll 
group, also 
anticoagulant not 
specified 

12106622, M
atchar DB, 
2002 

 

Intervention 
or control to 
improve 
anticoagu-
lation 
quality vs 
placebo 

507   In control sites 

11 (4 [1–6])  vs 8 (3 
[1–5]) warfarin vs no 
treatment 

In intervention sites 

14 (7 [3–11]) vs 6 (3 
[1–5]) 

In control sites 

5 (2 [0–3]) vs 1 (0 
[0–1]) warfarin vs 
no treatment 

In intervention sites 

3 (2 [0–3]) vs 1 (0 
[0–1]) 

 9 m   

11074901, Be
yth RJ, 2000 

 

Multicom-
ponent 
program of 
management 
of warfarin 
therapy vs 
standard 
care 

325    12% vs. 5.6%; P = 
0.0498 

   Abstract only 

10356104, H
art RG, 1999 

 

         Aspirin + 
subtherapeutic 
warfarin 

8607726, No 
authors listed, 
1996 

 

Aspirin  197   4.2(2.5-6.8) vs 
1.6(0.7-3.6)%/y 
warfarin vs Aspirin 

1.8(0.9-3.8) vs 
0.8(0.3-2.5)%/y 
warfarin vs 
aspirin 

2.0 y  More bleeding at 
higher INR in >75 
only 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Matchar%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=12106622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matchar%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=12106622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beyth%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=11074901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beyth%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=11074901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hart%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=10356104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hart%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=10356104
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7907677, No 
authors listed, 
1994 

 

Aspirin  197   

>75 y 

 

3.6 vs 4.8%/y, 
0.73(0.37-1.5)  

 

<75 y 

 

1.3 vs 1.9%/y, 
0.67(0.34-1.3)  

 

warfarin vs aspirin 

 

  

<75 y 

 

0.5 vs 0.2  

 

warfarin vs 
aspirin 

  Contained in 
8607726 

 

23929423, M
ao L, 2014 

 

Rivaroxaban  254/2   

>75 y 

 

0.85 0.73–1.08  

 

< 75 y 
 
0.84 0.71–1.05  
 

  ? event 
rate / y 
given 

 Chinese patients 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mao%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23929423
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mao%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23929423
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Rivaroxaban vs 
warfarin 

1406859, Eze
kowitz MD, 
1992 

 

Placebo >70 
220/2 

Thereof 
88/2 

 >70 0.9 vs 4.8%/y, risk 
reduction 0.79(0.34-
0.93) warfarin vs 
placebo 

 

 2 in each group 1.8 y   

SmPC Info         Patients 60 years or 
older appear to exhibit 
greater than expected 
INR response to the 
anticoagulant effects of 
warfarin [see Clinical 
Pharmacology (12.3)]. 
COUMADIN is 
contraindicated in any 
unsupervised patient 
with senility. Observe 
caution with 
administration of 
COUMADIN to 
elderly patients in any 
situation or with any 
physical condition 
where added risk of 
hemorrhage is present. 
Consider lower 
initiation and 

maintenance doses of 
COUMADIN in 
elderly patients. 

Interpretatory 
summary for other 
findings of particular 
geriatric relevance  

High risk for 
interactions 

Low renal risk 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ezekowitz%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=1406859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ezekowitz%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=1406859
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No dosage adjustment 
is necessary for 
patients with renal 
impairment 
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Part 2: Acenocoumarol 

PMID: 

 

Acenocoumar
ol vs 

Patients on 
Acenocoumar
ol >65 

Patients on 
Aceno-
coumarol 
>75 

Patients on 
Aceno-
coumarol 
>80 

Efficacy 
Strokes/primary 
efficacy 
endpoint  

[OR/HR] and/or 
event rates 

Changes with 
age 

Safety 

Major 
Bleeding 

[OR/HR] 
and/or event 
rates 

Changes 
with age 

Safety 

ICB 

[OR/HR] 
and/or 
event 
rates 

Changes 
with age 

Dura-
tion 

Info on Geriatric syndromes or other 
info relating to problems in the 
elderly 

Comments 
concerning 
particular study 

12669133, Pe
ngo V, 2003 

 

Acenocoumar
ol or warfarin 

         

SmPC         Elderly patients (≥65), patients with 
liver disease or severe heart failure 
with hepatic congestion or 
malnourished patients may require 
lower doses during treatment 
initiation and maintenance (see 
section 4.4 Special warnings and 
precautions for use). 

Elderly: A dose lower than the 
recommended adult dose may be 
sufficient in elderly patients. Caution 
and more frequent monitoring of 
prothrombin time and INR is 
recommended (see Section 4.4 
Special warnings and precautions for 
use and Section 5.2 Pharmacokinetic 

Interpretatory 
summary for other 
findings of 
particular 
geriatric 
relevance  

High risk for 
interactions 

Renal risk: low 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pengo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12669133
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pengo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12669133
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properties). 

In paediatric and elderly patients 
(≥65 years), caution and more 
frequent monitoring of prothrombin 
time and INR is recommended (see 
Sections 4.2 Posology and method of 
administration and 5.2 
Pharmacokinetic properties). 
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Part 3: Fluindione 

PMID: 

 

Fluindione vs Patients on 
Fluindione 
>65 

Patients on 
Fluindione 
>75 

Patients on 
Fluindione 
>80 

Efficacy 
Strokes/primary 
efficacy endpoint  

[OR/HR] and/or 
event rates 

Changes with age 

Safety 

Major 
Bleeding 

[OR/HR] 
and/or event 
rates 

Changes 
with age 

Safet
y 

ICB 

[OR/
HR] 
and/o
r 
event 
rates 

Chan
ges 
with 
age 

Duratio
n 

Info on Geriatric syndromes or other 
info relating to problems in the 
elderly 

Comments 
concerning 
particular study 

           

SmPC         Posologie chez le sujet âgé et très âgé 

Le traitement doit être débuté par une 
dose plus faible. En effet, la dose 
moyenne d'équilibre est plus faible 
chez le sujet âgé que chez le sujet 
jeune, habituellement 1/2 à 3/4 de la 
dose (voir rubrique 4.4). 

Précautions d'emploi 

Chez le sujet âgé et très âgé, le risque 
hémorragique est élevé. Aussi, 
l'instauration d'un traitement 
antivitamine K, de même que la 
poursuite de ce traitement, ne devra 

Interpretatory 
summary for other 
findings of 
particular 
geriatric 
relevance  

High risk for 
interactions 

Renal risk: low 
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se faire qu'après une évaluation 
soigneuse du rapport bénéfice/risque. 
La décision d'un traitement et son 
suivi doivent notamment prendre en 
compte les risques particuliers liés au 
terrain : 

 fréquence des pathologies 
associées et des associations 
thérapeutiques, 

 fréquence et gravité des accidents 
hémorragiques, liés en particulier au 
risque de chute, 

 risque d'altération des fonctions 
cognitives entraînant un risque 
d'erreur de prise. 

Le risque de surdosage, en particulier 
en début de traitement, doit être 
particulièrement surveillé. 

En cas d'insuffisance rénale sévère, 
ce médicament est généralement 
déconseillé. Cependant, dans les cas 
où il est utilisé, les doses initiales 
administrées devront être plus faibles 
et la surveillance de l'INR plus 
rapprochée. 

Translation: 

Dosage in the elderly and very 
elderly 

Treatment should be started with a 
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lower dose. Indeed, the average 
balance dose is lower in the elderly 
than in young subjects, usually 1/2 to 
3/4 of the dose (see section 4.4). 

Precautions 

In the elderly and very elderly, the 
bleeding risk is high. Also, the 
establishment of an anti-vitamin K 
treatment, as well as the continuation 
of this process, shall be made only 
after careful evaluation of the benefit 
/ risk. The decision for treatment and 
monitoring should in particular take 
into account the particular risks 
related to the plot: 

• frequency of associated diseases 
and therapeutic associations, 

• frequency and severity of bleeding, 
particularly related to the risk of 
falling, 

• risk of cognitive impairment leading 
to a risk of making errors. 

The risk of overdose, especially early 
in treatment, should be particularly 
monitored. 

In severe renal impairment, the drug 
is generally not recommended. 
However, in cases where it is used, 



26 
 

the initial doses administered will be 
lower and monitoring the earliest 
INR. 
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Part 4: Phenprocoumon 

PMID: 

 

Phenprocoumon 
vs 

Patients on 
Phenprocoum
on >65 

Patients on 
Phenprocoum
on >75 

Patients on 
Phenprocoum
on >80 

Efficacy 
Strokes/primar
y efficacy 
endpoint  

[OR/HR] 
and/or event 
rates 

Changes with 
age 

Safety 

Major 
Bleeding 

[OR/HR] 
and/or 
event rates 

Changes 
with age 

Safety 

ICB 

[OR/HR] 
and/or 
event 
rates 

Changes 
with age 

Dur
a-
tion 

Info on Geriatric syndromes or other 
info relating to problems in the 
elderly 

Comments 
concerning 
particular study 

SmPC         Ältere Patienten (besonders über 75 
Jahre) benötigen im Allgemeinen 
eine niedrigere Dosierung als jüngere 
Patienten, um denselben 

INR-Wert zu erreichen. Bei älteren 
Patienten sollte die antikoagulative 
Medikation besonders engmaschig 
überwacht werden. 

Translation: Elderly patients 
(especially > 75 y) require lower 
doses to achieve target INR values 
than younger patients in general. In 
the elderly anticoagulation should be 
closely monitored. 

 

Interpretatory 
summary for other 
findings of 
particular geriatric 
relevance  

High risk for 
interactions 

„Contraindicated in 
patients with 
„manifest“ renal 
insufficiency“ Renal 
risk unknown, what 
is „manifest“ renal 
insufficiency? 
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Part 5: Apixaban 

PMID: 
 

Apixaban vs Patients 
on 
Apixaba
n >65 

Patients 
on 
Apixaba
n >75 

Patients 
on 
Apixaba
n >80 

Efficacy 
Strokes/primary 
efficacy endpoint  

[OR/HR] and/or 
event rates 

Changes with age 

Safety 

Major Bleeding 

[OR/HR] and/or 
event rates 

Changes with age 

Safety 

ICB 

[OR/HR] and/or 
event rates 

Changes with age 

Duration Info on Geriatric syndromes or other 
info relating to problems in the elderly 

Comments 
concerning 
particular 
study 

24569032
, Coppens 
M, 2014 
 

         Contained 
in 
21309657, 
Connolly 
SJ, 2011 

 

24561548 
Halvorsen 
S, 2014 

warfarin 7052/2 5678/2 2436/2  

> 80 y 

 

1.53 vs 1.9%/y 

0.81, 95% CI 
0.51–1.29 

 

> 75 y 

 

 

> 80 y 

 

3.55 vs 5.41 %/y  

0.66, 95% CI 
0.48–0.90 

 

> 75 y 

 

 

> 80 y 

 

0.47 vs 1.32 %/y  

0.36, 95% CI 0.17–
0.77 

 

> 75 y 

 

1.8 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Coppens%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24569032
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coppens%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24569032
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21309657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21309657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21309657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21309657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halvorsen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24561548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halvorsen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24561548


29 
 

1,56 vs 2,19 %/y 

0.71(0.53-0.95) 

 

> 65 y 

 

1,25 vs 1,73 %/y, 
0.72(0.54-0.96)  

 

  

Apixaban vs 
warfarin 

3,33 vs 5,19 %/y 

0.64(0.52-0.79)  

 

 

> 65 y 

 

1,99 vs 2,82 %/y 

0.71(0.56-0.89)  

 

Apixaban vs 
warfarin 

0,43 vs 1,29 %/y 

0.34(0.20-0.57) 

 

> 65 y 

 

0,28 vs 0,81 %/y 

0.35(0.20-0.60) 

 

Apixaban vs 
warfarin 

23033347
, 
Flaker 
GC, 2012 
 

Aspirin  906   Major OR 
clinically relevant 
nonmajor 
bleeding 

5,28 vs 6,68 %/y  
aspirin vs 
apixaban >75 

   Contained 
in 
21309657, 

Connolly 
SJ, 2011 

 

21309657
,  
Connolly 
SJ, 2011 

 

Aspirin 1987/2 1897/2   

> 75 

 

6,1 vs 2,0 %/y 

 

> 75 

 

2,2 vs 2,6 %/y  

 1.1 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Flaker%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=23033347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flaker%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=23033347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21309657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21309657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21309657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21309657
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>65 

 

2,7 vs 2,0 %/y  

 

Aspirin vs 
apixaban 

 

>65 

 

1,0 vs 0,9 %/y  

 

Aspirin vs 
apixaban 

SmPC         NVAF – No dose adjustment required, 
unless criteria for dose reduction are 
met (see Dose reduction at the 
beginning of section 4.2). 

Increasing age may increase 
haemorrhagic risk (see section 5.2). 

Also, the coadministration of Eliquis 
with ASA in elderly patients should be 
used cautiously because of a 
potentially higher bleeding risk. 

Summary for 
other 
findings of 
particular 
geriatric 
relevance  

Moderate 
risk for 
interactions 

Low renal 
risk 
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Part 6: Dabigatran 

PMID: 
 

Dabigatran 
vs 

Patients on 
Dabigatran 
>65 

Patients on 
Dabigatran 
>75 

Patients on 
Dabigatran 
>80 

Efficacy 
Strokes/primary 
efficacy endpoint  

[OR/HR] and/or 
event rates 

Changes with age 

Safety 

Major Bleeding 

[OR/HR] and/or 
event rates 

Changes with age 

Safety 

ICB 

[OR/HR] and/or 
event rates 

Changes with age 

Duration Info on Geriatric syndromes or 
other info relating to problems 
in the elderly 

Comments 
concerning 
particular 
study 

21576658
, 
Eikelboo
m JW, 
2011 
 

Dabigatran 
high/low 
vs 
Warfarin 

7884x2/3 

<75  

10855x2/3 

7258x2/3 722x2/3>8
5 

For 110 mg 

 

>75 y 

 

0.88(0.66-1.17)  

 

<75 y 

 

0.93(0.70-1.22) 

 

For 150 mg 

 

>75 y 

For 110 mg 

 

>75 y 

 

1.01 (0.83–1.23) 

 

<75 y 

 

0.62 (0.50–0.77) 

 

For 150 mg 

 

>75 y 

For 110 mg 

 

>75 y 

 

0.37 (0.21–0.64) 

 

<75 y 

 

0.22 (0.11–0.45) 

 

For 150 mg 

 

>75 y 

2 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Eikelboom%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21576658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eikelboom%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21576658
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0.67 (0.49–0.90) 

 

<75 y 

 

0.63 (0.46–0.86) 

 

>75 y 

 

2.14 1.89 1.43 %/y  

 

<75 y 

 

1.43 1.32 0.90 %/y  

 

War/110/150mg 

 

1.18 (0.98–1.42) 

 

<75 y 

 

0.70 (0.57–0.86) 

 

>75 y 

 

4.43 5.1 4.37%/y  

 

>65-<74 y 

1.89 2.12 3.04%/y  

Risk 110/150mg/war 

 

 

0.42 (0.25–0.70) 

 

<75 y 

 

0.43 (0.25–0.74) 

 

>75 y 

 

1.00 0.37 0.41 
%/y  

 

<75 y 

 

0.61 0.14 0.26 %/y  

 

War/110/150mg 

 

19717844
, 
Connolly 

         Contained 
in 
21576658, 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=19717844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eikelboom%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21576658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eikelboom%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21576658


33 
 

SJ, 2009 
 

Eikelboom 
JW, 2011 

 

SmPC         Patients between 75-80 years 
should be treated with a daily 
dose 

of 300 mg taken as one 150 mg 
capsule twice daily. A dose of 
220 mg taken as one 110 mg 
capsule 

twice daily can be individually 
considered, at the discretion of 
the physician, when the 

thromboembolic risk is low and 
the bleeding risk is high (see 
section 4.4). 

Patients aged 80 years or above 
should be treated with a daily 
dose of 220 mg taken as one 
110 mg 

capsule twice daily due to the 
increased risk of bleeding in 
this population. 

As renal impairment may be 
frequent in the elderly (>75 
years), renal function should be 
assessed by 

Interpretato
ry summary 
for other 
findings of 
particular 
geriatric 
relevance  

Moderate 
risk for 
interactions 

High renal 
risk 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=19717844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eikelboom%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21576658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eikelboom%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21576658
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calculating the CrCL prior to 
initiation of treatment with 
Pradaxa to exclude patients 
with severe renal 

impairment (i.e. CrCL < 30 
mL/min). The renal function 
should also be assessed at least 
once a year in 

patients treated with Pradaxa or 
more frequently as needed in 
certain clinical situations when 
it is 

suspected that the renal 
function could decline or 
deteriorate (such as 
hypovolemia, dehydration, and 

with certain comedications, etc) 
(see sections 4.3, 4.4 and 5.2). 
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Part 7: Edoxaban 

PMID: 

 

Edoxaban vs Patients on 
Edoxaban >65 

Patients on 
Edoxaban 
>75 

Patients 
on 
Edoxaba
n >80 

Efficacy Strokes/primary 
efficacy endpoint  

[OR/HR] and/or event 
rates 

Changes with age 

Safety 

Major Bleeding 

[OR/HR] and/or 
event rates 

Changes with age 

Safety 

ICB 

[OR/HR] 
and/or 
event 
rates 

Changes 
with age 

Duration Info on Geriatric syndromes or 
other info relating to problems in 
the elderly 

Comments 
concerning 
particular 
study 

24251359
, 

Giugliano 
RP, 2013 

+ suppl 

 

Edoxaban 
high/low vs 
warfarin 

 2848 high 

2806 low 

  

>75 y 

 

1,91 vs 2,31 %/y;  

0.83 high 

2,55 vs 2,31 %/y;  

1.10 low  

 

<75 y 

 

1,35 vs 1,48 %/y;  

0.91 high 

 

>75 y 

 

4,01 vs 4,83 %/y;  

0.83 high 

2,26 vs 4,83 %/y; 

0.47 low  

 

<75 y 

 

2,02 vs 2,62 %/y;  

0.77 high 

 2.8 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Giugliano%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=24251359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giugliano%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=24251359
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1,71 vs 1,48 %/y;  

1.16 low  

 

Edoxaban vs warfarin 

1,23 vs 2,62 %/y;  

0.47 low  

 

Edoxaban vs 
warfarin 

SmPC         Elderly patients 

No dose reduction is required (see 
section 5.2). 

The co-administration of Lixiana 
with ASA in elderly patients 
should be used cautiously because 
of a 

potentially higher bleeding risk 
(see section 4.5). 

 

Summary for 
other 
findings of 
particular 
geriatric 
relevance  

Moderate 
risk for 
interactions 

Moderate 
renal risk 
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Part 8: Rivaroxaban 

PMID: 
 

Rivaroxab
an vs 

Patients on 
Rivaroxab
an >65 

Patients 
on 
Rivarox-
aban >75 

Patients 
on 
Rivarox-
aban >80 

Efficacy 
Strokes/primary 
efficacy 
endpoint  

[OR/HR] and/or 
event rates 

Changes with 
age 

Safety 

Major Bleeding 

[OR/HR] and/or 
event rates 

Changes with 
age 

Safety 

ICB 

[OR/HR] 
and/or event 
rates 

Changes 
with age 

Duration Info on Geriatric syndromes or other info 
relating to problems in the elderly 

Comments 
concerning 
particular 
study 

24895454
, 
Halperin 
JL, 2014 
 

Warfarin  3120   

≥ 75 y 

 

2,29 vs 2,85 
%/y  

0.80 (0.63–1.02)  

 

< 75 y 

 

2,00 vs 2,10 
%/y 

0.95 (0.76–1.19)  

 

 

≥ 75 y  

 

4,86 vs 4,40 
%/y 1.11 (0.92–
1.34)   

 

< 75 y 

 

2,69 vs 2,79 
%/y 

0.96 (0.78–1.19)  

 

Rivaroxaban vs 

 

≥ 75 y  

 

0,66 vs 0,83 
%/y 

0.80 (0.50–
1.28)  

 

< 75 y  

 

0,37 vs 0,68 
%/y 0.54 
(0.33–0.89) 

 

19.4 m  Contained in 
24315894, 
Goodman 
SG, 2014 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Halperin%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=24895454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halperin%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=24895454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
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Rivaroxaban vs 
Warfarin  

 

Warfarin  

 

Rivaroxaban 
vs Warfarin  

  

24705469
, 
Hori M, 
2014 
 

Warfarin  252   

≥ 75 y  

 

2,18 vs 4,25 
%/y 0.51 (0.20–
1.27)  

 

< 75 y  

 

0,72 vs 1,67 
%/y 0.44 (0.13–
1.42)  
 

Rivaroxaban vs 
Warfarin  

 

 
≥ 75 y  

 
5,01 vs 3,29 
%/y 1.51 (0.68-
3.32)  
 
 
< 75 y  
 
1,83 vs 3,76 
0.49 (0.23-1.05) 
 Rivaroxaban vs 
Warfarin 

 

≥ 75 y  

 

4 vs 6  

 

< 75 y  

 

1 vs 4  

 

 

Rivaroxaban 
vs Warfarin 
(absolute 
numbers) 

Max 30 
months 

 Japanese 
patients 

24315894
, 
Goodman 
SG, 2014 
 
 

Warfarin 4733/2 6164/2    

>75 y 

 

4,86 vs 4,40 

 2 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hori%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24705469
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
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%/y 1.11(0.92-
1.34)  

 

>65 y 

 

3,03 vs 3,24 
%/y 0.94(0.73-
1.21)  

 

Rivaroxaban vs 
warfarin 

23929423
, 
Mao L, 
2014 
 

Warfarin  254/2   
>75 

 
0.85 0.73–1.08  
 
< 75 
0.84 0.71–1.05  

  ? event rate / y 
given 

 Chinese 
patients 

21830957
, Patel 
MR, 2011 
+ suppl 
Same as 
24315894
, 
Goodman 
SG, 2014 
 

Warfarin  3082   

≥ 75 y  

 

4,06 vs 5,00 
%/y  

0.80; 95% CI: 
0.63–1.02  

„Safety on 
treatment“ 

 

 

≥ 75 y  

 

2,67 vs 4,03 

 2 y   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mao%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23929423
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21830957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21830957
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=24315894
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< 75 y 

 

3,60 vs 3,79 
%/y  

0.95; 95% CI: 

0,76–1.19  

 

Rivaroxaban vs 
Warfarin  

 

%/y  

0.67; 95% CI: 
0.51–0.88  

 

< 75 y  

 

2,68 vs 2,97 
%/y 0.91; 95% 
CI: 0,7–1.19  

 

Rivaroxaban vs 
Warfarin  

 

SmPC         Elderly population 

No dose adjustment (see sections 4.4 and 
5.2). Elderly population 

Increasing age may increase haemorrhagic 
risk (see section 5.2). 

 

Interpretator
y summary 
for other 
findings of 
particular 
geriatric 
relevance  

Moderate 
risk for 
interactions 

Moderate 
renal risk 
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Supplementary Table 1 

 

Results of systematic review for 8 oral anticoagulants. Some references were excluded for given reasons; in addition, data contained in other studies were marked under 
comments concerning particular study.  

PMID (PubMed identifier); SmPC: Summary of Product Characteristics; OR: Odds ratio; HR: Hazard ratio 

 



1 
 

Appropriateness of Oral Anticoagulants for Long-Term Treatment of Atrial Fibrillation in Older People: Results of a Systematic Literature Review and International Consensus 

Validation Process (OAC-FORTA 2016) 

Drugs & Aging 

Martin Wehling , Ronan Collins , Victor M. Gil , Olivier Hanon , Roland Hardt , Martin Hoffmeister , Pedro Monteiro , Terence J Quinn, Dieter Ropers , Giuseppe Sergi, Freek 

W.A. Verheugt 

Martin Wehling; Prof. Dr. med. 

Institute for Experimental and Clinical Pharmacology and Toxicology, Clinical Pharmacology Mannheim 

Medical Faculty Mannheim, Ruprecht-Karls-University Heidelberg 

Theodor-Kutzer-Ufer 1-3, 68167 Mannheim, Germany 

Tel: +49 621 383 9631, Fax: +49 621 383 9632 

E-Mail: martin.wehling@medma.uni-heidelberg.de 

 
 
Supplementary Table 2 

 
Oral anticoagulant 

 
 
 
 

FORTA Class 

 
 
 

Initiator’s main 
reasoning 

 
 
 

Your 
classification 
according to 

FORTA,  
“NO” for 
abstention 

 
 
 
 

The reasons for alterations  
VKA     
Acenocoumarol C No data, potentially 

lethal side effects (e.g. 
ICB) 

  

Fluindione C No data, potentially 
lethal side effects (e.g. 

ICB) 

  



2 
 

Phenprocoumon C No data, potentially 
lethal side effects (e.g. 

ICB) 

  

Warfarin 
 

B Well-studied in 
comparison to NOACs, 
understudied vs placebo, 

requires intense 
monitoring 

  

NOAC     
Dabigatran 
Low intensity strategy (110 mg 
BID) 

B Studied in comparison to 
warfarin, no monitoring 
but renal safety issues 
partially superior to 

warfarin regarding major 
endpoints 

  

Dabigatran 
High intensity strategy (150 mg 
BID) 

B Studied in comparison to 
warfarin, no monitoring 
but renal safety issues 
partially superior to 

warfarin regarding major 
endpoints 

  

Edoxaban  
High intensity strategy only (60 
mg OD) 

A Studied in comparison to 
warfarin, no monitoring, 

partially superior to 
warfarin regarding major 

endpoints 

  

Rivaroxaban B Studied in comparison to 
warfarin, no monitoring, 
no superiority to warfarin 

regarding major 
endpoints age >75 

  

Apixaban 
 

A Studied in comparison to 
warfarin, no monitoring, 
superior to warfarin in all 

major endpoints 

  

 

Supplementary Table 2; Survey form  



Appropriateness of Oral Anticoagulants for Long-Term Treatment of Atrial Fibrillation in Older People: Results of a Systematic Literature Review and International Consensus 

Validation Process (OAC-FORTA 2016) 

Drugs & Aging 

Martin Wehling , Ronan Collins , Victor M. Gil , Olivier Hanon , Roland Hardt , Martin Hoffmeister , Pedro Monteiro , Terence J Quinn, Dieter Ropers , Giuseppe Sergi, Freek 

W.A. Verheugt 

Martin Wehling; Prof. Dr. med. 

Institute for Experimental and Clinical Pharmacology and Toxicology, Clinical Pharmacology Mannheim 

Medical Faculty Mannheim, Ruprecht-Karls-University Heidelberg 

Theodor-Kutzer-Ufer 1-3, 68167 Mannheim, Germany 

Tel: +49 621 383 9631, Fax: +49 621 383 9632 

E-Mail: martin.wehling@medma.uni-heidelberg.de 

 

Supplementary Table 3 

Warfarin 
 
 
 
 
 
 
 
 

Well studied in comparison to NOACS and proven efficacy originally in trials of small numbers,  but increased rates of intracranial haemorrhage in particular in comparison to 
alternatives. Also by definition with C class if undesirable where too many drugs co-prescribed warfarin  has very significant potential for both drug and dietary interactions.  Needs 
intense monitoring for efficacy and safety. All cause Mortality less with some NOACs.   
There is one very recent paper by Björck F from Sweden published in JAMA Cardiol last week, which points out the complication rate is low in well-managed warfarin patients. 
This might be something which should be discussed in the publication.            
Well-studied in comparison to NOACs. 
Difficulty to have a good TTR (50% in real life) 
Requires intense monitoring 
After 75 years (meta-analysis) : 
More intracranial bleeding (ICB) than NOACs  
More major bleeding than apixaban or edoxaban  
More fatal bleeding than rivaroxaban  
 
Meta-analysis : Circulation. 2015;132:194-204 
I support the B rating but I suggest adding a note: TTR should be >70%; if not or in the setting of multimedication, I would lower the rate to C. 
I have graded warfarin as FORTA C. 
I appreciate there will probably always be a role for VKAs in AF stroke prevention and so I did not feel a grading of D (avoid) would be useful.  Some of my comments below will 



also apply to the other VKAs. 
Of the VKAs warfarin is the most studied and the only VKA with a non-industry funded trial, specific to the elderly.  However, the evidence in older adults is still limited and in 
particular we have scant data on those outcomes that are important to older people – cognitive decline; physical disability, institutionalization.   
Many of the historical arguments for favoring warfarin over one of the NOACs are now losing credibility.  For example the argument of warfarin having an antidote is less 
compelling as monoclonal antibodies for NOACs come online; the argument of 50 years’ worth of clinical experience with warfarin is less convincing as we now have a decades’ 
worth experience with NOACS etc. 
Older adults are at increased risk of bleeding with any anticoagulant. I do not think all bleeds are equal.  At the risk of being over reductionist, a GI bleed will kill you or not; an 
intracerebral bleed (ICH) will likely leave the survivor with disability.  Hence, I favor NOACs over warfarin as they, as a class, seem to reduce incidence of ICH. 
The issues with drug interactions and the feasibility of frequent INR testing are both important in older adults and again persuade me to grade lower than the suggested FORTA B 
grade.  
There are specific situations where a VKA and INR may be preferred, but these are niche and for the vast majority of older adults with AF one of the NOACs would be preferred.  
 

Acenocoumar
ol  
 
 
 
 
 
 
 
 

I have limited personal experience of this drug; so I have to base my rating on the materials provided and my own reading around the drug.  Although there are pharmacological 
differences between acenocoumarol and warfarin (the VKA agent with which I am most familar), I could see no compelling data suggesting an important clinical difference.  Robust 
evidence for efficacy of acenocoumarol in older adults is not available, however there is evidence of increased potential for harm. 
At best this agent can only score the same FORTA class as the other VKA and so I agree with the C rating. 
Extensive experience (in Lisbon the biggest of the 3 heart surgery centers use acenocumarol for more than 40 years). No data to support it but I believe from experience that it is 
totaly similar to warfarin concerning effects, risks and side effects. 
No data in randomized controlled trials in the elderly. 
 
I have clinical experience with the drug, and it is similar to warfarin. 
No personal experience at all. Very uncommon in the German speaking countries (about 3.0 %). However, in the Garfield-AF Registry it is the # 2 Vit.-K Antagonist (W: 64.1%; A: 
24.5%, P: 8.0%). 
 

Fluindione 
 
 
 
 
 
 
 
 

No personal experience  (exclusively used in France). 
I have no experience with this agent, so as above I base my grading on what is published.  There is very little data on fluindione utility in older adults; and where data are available 
the results are not particularly favorable e.g. (https://www.ncbi.nlm.nih.gov/pubmed/22472992 and http://www.ncbi.nlm.nih.gov/pubmed/11234463). 
Of all the vitamin K antagonists, fluindione seems to have the weakest published evidence base; where data are available the drug appears to have significant problems in dosing in 
older adults and potential for life threatening immunological reactions. 
Given that other VKAs are available, I can see no compelling arguments to support use of fluindione and so I have graded it D. 
(as a caveat to this, my French is pretty basic and many of the materials were in French. Some important aspects may have been lost in translation).   
No rating: zero experience. 
No data in randomized controlled trials in the elderly. 
Personally no clinical experience and very  limited evidence base. 
 

Phenprocoum
on 
 

Overwhelming  clinical experience  without  any  hints for inferiority compared with warfarin. 
Personally no clinical experience and very  limited evidence base. 
No data in randomized controlled trials in the elderly. 
No rating: zero experience. 

https://www.ncbi.nlm.nih.gov/pubmed/22472992


My thoughts on phenprocoumon are similar to my thoughts on acenocoumarol. I can see little to distinguish the various, commonly used VKAs and certainly nil to suggest favoring 
one over another in the older adult population. I have graded as FORTA C. 
Mostly used VKA in Germany, great experience (I know, no hard FORTA criteria). 
 

Apixaban 
 
 
 
 
 
 
 

Favourable data, only few interactions. However, in the paper it has to be emphasized, that the primary dose strategy should be 2 x 5 mg until there are circumstances that require 
dose reduction. Corresponding to the dose data above, my personal impression is that in daily practice apixaban is often limited to the lower dose in elderly patients w/o any reason 
beside age.   
If REVISIT-US data are available prior to the manuscript process, the data should be mentioned and probably discussed in the paper.  
Two major Trials (Aristotle, Averoes). 
Superior to warfarin in all major endpoints. 
Apixaban does not demonstrate superiority to warfarin for the endpoint of ischemic stroke.  However on other important endpoints, especially around safety, apixaban seems 
preferable to VKA and perhaps other NOACs.   Safety is an increasing concern as adults become older and have more comorbidity.  The safety profile persuades me to grade as 
FORTA A.  
In practice, many older adults will receive a lower dose of apixaban than standard (due to age and body weight or renal function).  The evidence supporting this lower dosing regime 
is limited and this is an important caveat to my grading. 
I will not change the rating, once I believe that Aristotle shows the better relationship between efficacy and bleeding risk and it appears nor to change < and > 80 y. However, these 
are still unpublished data, the number of > 80 y is low and we don't know how many old patients received half dose. 
Well-studied in comparison to warfarin (RCT and real life) in the elderly. 
> 75 years : 

- Less ICB than warfarin (meta-analysis, -62%) 
- Less major bleeding than warfarin (meta-analysis, -37%) 
- Less stroke than warfarin (ARISTOTLE, -29%) 

Meta-analysis : Circulation. 2015;132:194-204 
ARISTOTLE, European Heart Journal 2014; 35, 1864–1872 
Data > 80 years = not published (poster : similar results than in > 75 years). 
 

Dabigatran 
Low intensity 
 
 
 
 
 
 
 
 

Out of the four NOACs, the least optimal choice in elderly patients. Reasons are the tablet size (might be challenging in daily practice), the renal safety issue and interactions with 
amiodarone, dronedarone, verapamil and atorvastatin and other drugs. Also concerns related to GI bleeding and MI (however: inconstant data). However, there is an antidote 
available for dabigatran, which has to be discussed in the publication.  
There are certain disadvantages of dabigatran in the elderly. 
Dosing in renal impairment is an issue, the (theoretical) increased MI risk and a more practical issue of the tablet does not fit in many drug compliance aids. 
However, the decreased rate of drug interactions, no need for monitoring and (most importantly) the decreased incidence of ICH persuade me to score higher than VKAs and I grade 
as FORTA B   
Low-dose well tested :  no convincing superiority, but a clinically tested effective dose for use in high risk patients. 
Renal safety depends on awareness of doctor and patient. 
Well-studied in comparison to Warfarin (RCT and real life) in the elderly. 
> 75 years (meta-analysis) : 

- Significantly less ICB than warfarin (-64%) 
- Similar major bleeding than warfarin  



          Meta-analysis : Circulation. 2015;132:194-204 
Presence of reversal agent (N Engl J Med. 2015 ;373:511-20). 
Data > 80 years = not published (poster = similar results than in > 75 years 
Renal issues for all NOACs, 110 mg allowed for the elderly, unlike 150 mg 
 
 

Dabigatran 
High 
intensity 
 
 
 
 
 
 
 

According to the SMPC, patients older than 80 years have to limit the dose to two times 110/day.  
See comments above. 
Higher dose dabigatran has the same advantages and limitations as described above.   
It is more potent than other NOACS and with this comes bleeding risk but also evidence of superiority to warfarin in preventing ischemic stroke.  Prevention of stroke is the 
rationale for prescribing an anticoagulant in AF and we should not forget that AF associated strokes are more disabling and associated with more institutionalization than other 
stroke etiologies. So if we have an agent that is superior to VKA (and perhaps other NOACs) for stroke prevention this needs to be reflected in scores.  
Within the rubric “elderly” there is a diverse case mix from reasonably robust older adults, to frail elderly.  For my fitter older adult patients, if their primary concern is avoiding 
stroke and they are willing to take a slight increased risk of bleeding I recommend full dose dabigatran.  
A if normal renal function and low bleeding risk rate. 
Well-studied in comparison to warfarin (RCT and real life) in the elderly. 
> 75 years  

- Significantly less ICB than warfarin (-57%, (meta-analysis) 
- Significantly more major bleeding than warfarin (+18%, meta-analysis)) 
- Significantly more gastrointestinal bleeding (+79%, RELY) 

          Meta-analysis : Circulation. 2015;132:194-204 
           RELY : Circulation. 2011;123:2363-2372. 
Presence of reversal agent (N Engl J Med. 2015 ;373:511-20) 
Data > 80 years = not published (poster : similar results than in > 75 years, i.e. more major bleeding than Warfarin (+35%). 
 
 
 

Edoxaban 
High 
intensity 
 
 
 
 
 
 
 
 

Only one convincingly tested dose. 
Well-studied in comparison to warfarin (RCT) in the elderly. 
> 75 years : 

- Significantly less ICB than warfarin (ENGAGE, -50%) 
- Significantly less major bleeding than warfarin (meta-analysis, -19%) 

     Meta-analysis : Circulation. 2015;132:194-204 
    ENGAGE, N Engl J Med. 2013 ;369:2093-10 
Data > 80 years = not published (poster : similar results than in > 75 years). 
No significant advantage over warfarin in efficacy of ischaemic stroke prevention and rates of haemorrhage higher than with comparator drug. 
I will only comment on edoxaban at 60 mg as this is the dosing recommended in market authorization.  Edoxaban is a more recent addition to the NOAC family and I am still 
gaining clinical experience in using this agent.   
As with other NOACs, there is a reduction in ICH – which is important.  There is an increase in GI bleeding with edoxaban, but this is less of a worry than ICH.  Edoxaban is non-



inferior to VKA for prevention of ischemic stroke.  (We should be wary of the composite outcome all cause stroke as this is a mix of efficacy parameters (ischemic stroke) and 
safety parameters (ICH)).  For this reason I have graded edoxaban as lower than full dose dabigatran.   
ENGAGE AF-TIMI 48 had a longer follow-up than other studies, which allays fears longer term safety fears but does not really influence my decision on FORTA grading.  
Edoxaban’s once daily dosing is attractive; but in practice almost all of my older adult patients already take medication AM and PM (e.g. antihypertensive and statin) and the once 
daily versus twice daily dosing argument does not worry them.  
In addition to the materials supplied, I reviewed the NICE (UK) Health Technology Assessment on edoxaban; this has a network meta-analysis that supports the view that dabigatran 
full dose is probably more effective for preventing ischemic stroke. 
Limited personal experience.  
Also some interactions with amiodarone, dronedarone and verapamil.  
Significant Pros beside Engage-AF results: The single dose and that there is no dose reduction required in older patients.   
In comparison to  Aristotle no significant changes in stroke/SEE incidence in the elderly (>75 y). 
Randomized data not so strong and clear as that of apixaban; no significant impact on mortality. 
 
 
Comments from the 2nd round: 
My classification is only based on data interpretation once I still don't have personal experience with edoxaban. 
Data on elderly patients seems robust with less ICB and major bleeding than warfarin. 
In ARISTOTLE major bleeding rate in patients older than 75y has been significantly lower with apixaban. 
2 x 5 mg compared to Warferin (3.3% vs. 5.2%), whereas the haemorrhage rate in ENGAGE in patients > 75 years was not significantly different (4.01 vs. 4.83). 
However, in patients < 75 years, edoxaban demonstrated a significant reduction of bleedings compared to warfarin. 
From a safety view point, apixaban is the only NOAK with lower major bleeding rates in patients > 75 years compared to younger patients. 
In real life, I assume that most older patients will get the lower dose of edoxaban (30 mg), which has not been successful or even harmful, even though a dose reduction is not 
required. 
To summarize and after careful consideration especially of the safety data, I change my initial FORTA grading for edoxaban 60 mg from A to B.  
[Diener et al just published a proposal of an expert group (including Prof. Verheugt) for the clinical use of NOAK. The authors defined apixaban as the “first choice” option for 
older patients with Afib, whereas  RIVA,DABI and EDOX has been classified as second choice; Diener et al. EHJ 2016)  
I think that, actually, the correct score for edoxaban compared to other NOAC  is intermediate between A and  B. But considered that these FORTA guidelines should be applied in 
the next future when some advantages will probably be confirmed, I think that the vote more appropriate in A. 
Well-studied in comparison to warfarin (RCT) in the elderly. 
> 75 years : 

- Significantly less ICB than warfarin (ENGAGE, -50%) 
- Significantly less major bleeding than warfarin (meta-analysis, -19%) 

     Meta-analysis : Circulation. 2015;132:194-204 
    ENGAGE, N Engl J Med. 2013 ;369:2093-10 
Data > 80 years =  : similar results than in > 75 years. 
Data in patients at risk of falls = less bleeding with edoxaban than warfarin. 
     
I was surprised at the A rating suggested. 
For the FORTA-OAC ratings to have credibility we need internal consistency in our grading. 



So for edoxaban to be graded A there has to be a compelling argument as to why it is superior to rivaroxaban or dabigatran.  Based on the available data edoxaban is neither the most 
potent not the safest of the direct oral agents. 
I don’t find the arguments around once daily dosing or length of follow up in the RCT particularly impressive.  
I would regrade as B. 
 

Rivaroxaban 
 
 
 
 
 
 
 
 

Of the available NOACs, I find the evidence for rivaroxaban the least compelling.  It only just demonstrated non-inferiority to VKA in a high risk population with poorly controlled 
INR (ROCKET-AF trial). 
My synthesis of the data is that Rivaroxaban has neither the potential efficacy of Dabigatran nor the safety of apixaban. 
This interpretation is supported by the various network meta-analyses of NOACs.  
My thoughts on once daily dosing are as for Edoxaban.  
Less optimal data in elderly patients, higher non-fatal bleeding rate and tablets have to be taken with a meal (which is often not very well communicated to the patients.) 
However, only few interactions, one single dose a day and a significant number of data concerning daily practice (Dresden; Xantus, US DoD PMSS, REVISIT-US, RELIEF), which 
indicate a comparable efficacy/safety in patients with lower CHADS-Vasc Score. Thereby REVISIT-US presented by Dr. Coleman last week in Paris during the ECAS meeting 
demonstrated even a little higher efficacy concerning the combined endpoint ICH and ischemic stroke compared to apixaban in patients with a CHADS score of 1.9. However, data 
concerning the elderly in this analysis and data concerning bleeding risk are not available yet.  
One pro is, that the acceptance of the higher dose is best in rivaroxaban (64% to 36), compared to Apixaban (50% to 50%) and Dabigatran (38% to 62%). 
Overall very close to A, however, based on the ROCKET AF study, the aspects mentioned above and my personal experience with a possible kind of a rebound effect after 
discontinuation of rivaroxaban I also classify Rivaroxaban to B. 
Well-studied in comparison to Warfarin (RCT and real life) in the elderly 
After 75 years : 

- Significant less fatal bleeding than warfarin (-47%, meta-analysis) 
Meta-analysis : Circulation. 2015;132:194-204 
Data after 80 years = not published  
Only tested in higher risk group (CHADS2 score 3.6) 
In fact: A/B : advantage, that two close doses have been tested (not 
just 50% dose) 
The population studied in ROCKET AF is different, with a higher degree of thromboembolic risk. Indirect comparisions with the other trials is therefore not immediate and once it 
showed no inferiority compared to Warfarin also for > y patients, a A classification (I would say A-) could be considered 
 

 

Supplementary Table 3 

Raters‘ comments on the OACs during the rating process. The raters‘ comments are given without editing.  
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