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Abstract
Introduction Evidence regarding safety and efficacy of oral anticoagulants for the treatment of atrial fibrillation (AFib) in 
older adults has been assessed regarding the age appropriateness of oral anticoagulants (OAC) according to the FORTA 
(Fit fOR The Aged) classification (OAC-FORTA). Three years after its first version (OAC-FORTA 2016), an update was 
initiated to create OAC-FORTA 2019.
Methods A structured review of randomized controlled clinical trials and summaries of individual product characteristics 
was performed to detect newly emerged evidence on oral anticoagulants in older patients with AFib. This review was used 
by an interdisciplinary panel of European experts (N = 10) in a Delphi process to label OACs according to FORTA.
Results A total of 202 records were identified and 11 studies finally included. We found four new trials providing relevant 
data on efficacy and safety of warfarin, apixaban, dabigatran or rivaroxaban in older patients with AFib. In the majority of 
studies comparing the non-vitamin-K oral anticoagulants (NOACs) with warfarin, NOACs were superior to warfarin regard-
ing at least one relevant clinical endpoint. The mean consensus coefficient significantly increased from 0.867 (OAC-FORTA 
2016) to 0.931 (p < 0.05) and the proposed FORTA classes were confirmed in all cases during the first round (consensus 
coefficient > 0.8). Warfarin, dabigatran, edoxaban and rivaroxaban were assigned to the FORTA B label, acenocoumarol, 
fluindione and phenprocoumon were labeled FORTA C and only apixaban was rated as FORTA A.
Conclusion OAC-FORTA 2019 confirms that AFib can be successfully treated with positively labeled antithrombotics at 
advanced age.

 * Martin Wehling 
 martin.wehling@medma.uni-heidelberg.de

Extended author information available on the last page of the article

Key Points 

Atrial fibrillation can be successfully treated with 
positively labeled oral anticoagulants such as apixaban, 
warfarin, dabigatran, edoxaban and rivaroxaban in older 
age.

More trials, especially ones aimed at patients with geriat-
ric syndromes, are urgently needed.

1 Introduction

The most common form of cardiac arrhythmia, atrial fibril-
lation (AFib), affects about 2% of the general population and 
its prevalence has increased in recent years [1, 2]. AFib rep-
resents one of the most relevant public health issues due to 
its risk for major clinical effects such as stroke and demen-
tia [1–3]. With advancing age, its prevalence increases 
from < 0.2% in those under the age of 49 years to about 4% 
in those aged 60–70 years and even rises to 10–17% in those 
aged 80 years and older [1, 2]. In addition, the stroke risk 
in patients with AFib increases with age [1]. The use of 
oral anticoagulants (OACs) in patients with AFib has been 
shown to reduce the risk of embolic stroke by over 50% 
[4–6]. Thus, oral anticoagulation therapy in older adults is 
highly successful and absolutely necessary to reduce the risk 
for thromboembolic stroke [7]. As for many other medica-
tions [8], there is a lack of evidence regarding safety and 
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efficacy of some OACs for long-term treatment of AFib in 
older people [2, 5].

In 2008, the FORTA (Fit fOR The Aged) classifica-
tion was proposed to improve drug prescribing in older 
adults [9]. It labels medications regarding their safety, effi-
cacy and age appropriateness for the treatment of a given 
disease with one of the following four classes: A (indis-
pensable), B (beneficial), C (questionable) and D (avoid) 
[9–12]. Based on this classification, the FORTA list [11] 
was developed in German-speaking countries comprising 
about 300 assessments for 30 age-relevant diagnoses. In a 
randomized controlled trial (VALFORTA) [13], the qual-
ity of medication as determined by the FORTA score (sum 
of over- and under-treatment errors), the occurrence of 
adverse drug reactions and some other relevant clinical 
endpoints (e.g. activities of daily living) were significantly 
improved by the FORTA intervention [13]. Based on these 
results, two updates of the FORTA list, several country-/
region-specific FORTA lists and a European FORTA list 
have been developed [12, 14, 15].

In 2016, the appropriateness of common oral OACs for 
the long-term treatment of AFib in older adults was sep-
arately assessed in detail and validated on the basis of a 
review by an interdisciplinary panel of European experts 
[OAC-FORTA 2016; 5]. This detailed assessment of indi-
vidual drugs was not feasible for the full FORTA list to limit 
its size and enhance usability; thus, the full list often issues 
statements on drug groups rather than individual drugs. In 
OAC-FORTA 2016, all non-vitamin-K antagonist oral anti-
coagulants and warfarin were classified as FORTA-A or -B 
and three other vitamin-K antagonists (VKAs) as FORTA-C. 
In between, the recent issue of the FORTA list [12] endorses 
the OAC-FORTA list at all counts, though developed by a 
larger and independent panel of geriatric experts.

As for the full FORTA list, updating of OAC-FORTA 
is deemed to be necessary after 3 years to reflect the rapid 
progress of evidence in the field.

Here we report on an update of the structured literature 
review to cover new evidence that has emerged since the first 
review [6] and on the related Delphi consensus procedure to 
establish the OAC-FORTA 2019 list.

2  Methods

In general, the procedures used in OAC-FORTA 2019 were 
the same as used for OAC-FORTA 2016 [5] applied to the 
period starting from the closing date for OAC-FORTA 2016 
up until now. In brief, the process was as follows.

2.1  Structured Literature Review

A new structured literature review was performed in Pub-
Med/MEDLINE from February 1, 2016 to May 28, 2019 
using the search terms ((substance name) AND atrial fibril-
lation)) plus the standard filters: randomized controlled 
trial (RCT), full text, aged: 65+ years. The substances name 
was one of the following: warfarin, dabigatran, edoxaban, 
rivaroxaban, acenocoumarol, fluindione, phenprocoumon, 
apixaban.

Inclusion and exclusion criteria were identical to those 
used for OAC-FORTA 2016, including entries until January 
31, 2016 [5]. Briefly, only randomized controlled trials with 
at least 100 participating patients treated by one of the sub-
stances for a minimum of 6 months were included. In addi-
tion, data on stroke and/or safety of a particular substance 
were required for inclusion. Secondary analyses were only 
included if they provided new relevant data on older patients. 
There were no language exclusions. Besides, only level 1 
studies according to the Oxford Centre for Evidence-Based 
Medicine were included [16]. Abstracts were extracted into 
a Microsoft Word file and reviewed for appropriateness by 
MW and FP. The data extracted from the selected papers are 
depicted in Table 1 and Supplementary Table 1 (see Elec-
tronic Supplementary Material [ESM]). As before (OAC-
FORTA 2016 [6]), no meta-analysis of data was conducted. 
The published safety/efficacy parameters were summarized 
and provided to the expert panel members. Besides, the 
validity assessment of the clinical trials was calculated by 
using the Jadad score, which ranges from zero (very poor) 
to five (rigorous) [17].

2.2  Analysis of Summary of Product Characteristics 
(SmPCs)

We searched for and analyzed the most recent versions of 
SmPCs for all drugs (N = 8) as previously described [5] 
and compared them with the 2016 versions. The European 
Medicines Agency website served as the preferred source for 
the SmPCs. In addition, we used other sources such as the 
manufacturers’ websites or the Fachinfo-Service® (https:// 
www. fachi nfo. de/).

2.3  Recruitment of Raters and Selection of Drugs

MW had previously identified and recruited raters from 
several European countries based on online information. 
Experts were chosen if they met the following criteria: 
“geriatricians or cardiologists with documented clinical 
experience in the pharmacotherapy of older adults; high 
academic status; prominent standing in the leading geriatric/
cardiology medical associations; substantial number, and the 
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quality and relevance of publications” [5]. All raters (N = 10) 
who participated in OAC-FORTA 2016 were invited and 
agreed to take part in this study; therefore, no new raters 
were required. Extensive training would have been neces-
sary for new raters, as provided before the 2016 rating. The 
following lead disciplines were represented: cardiology (6 
raters), geriatrics (3 raters), stroke (neurology)/geriatrics (1 
rater).

The list of oral anticoagulants assessed in this study were 
the same as in OAC-FORTA 2016 [5].

2.4  Delphi Process

Since all participants were already familiar with the FORTA 
principle [5], a convention and funding were not required. 
We sent a summary of the selected studies, all the evi-
dence (Table 1 and Supplementary Table 1, see ESM) and 
a FORTA questionnaire (Supplementary Table 3, see ESM) 
to all expert panel members via email. A copy of the original 

email is provided in Supplementary Material 1 (see ESM). 
The initiator proposals of FORTA classifications (N = 8) 
were identical to the results of OAC-FORTA 2016 [5], con-
firmed by the FORTA 2018 list [12].

2.5  Statistics

The statistical analysis has been described in detail else-
where [5, 11]. In brief, the expert panel members evaluated 
the OACs according to FORTA based on the evidence pro-
vided and their own knowledge/experience. The calculations 
of the consensus coefficient were performed as described 
by Kuhn-Thiel et al. [11]. In brief, the percentage of raters’ 
FORTA classifications (excluding abstentions) agreeing with 
the proposed FORTA labels (A, B, C or D) was calculated 
for each item separately. The resulting percentages were then 
weighted to calculate a corrected consensus coefficient for 
each item reflecting the degrees of variation between the 
experts’ individual FORTA ratings. The weights are defined 

Table 1  Results of the structured literature review on oral anticoagulants; if not separated, participants may have been counted twice in the age 
categories

Abstracts (01 
Feb 2016–28 
May 2019)

Separate 
studies/entries 
fulfilling 
criteria

New 
trial

Secondary 
analysis from a 
trial contained 
in OAC-FORTA 
2016

Patients aged 
> 65/70 years

Patients 
aged > 
75/80 years

Information on geriatric syndromes

Vitamin-K antagonists
 Acenocoumarol 2 0 – – – – –
 Fluindione 0 – – – – – –
 Phenprocoumon 1 0 – – – – –
 Warfarin 93 11 4 7 2162 892 Edoxaban Versus Warfarin in 

Atrial Fibrillation Patients at 
Risk of Falling (ENGAGE AF 
TIMI 48 Analysis): ‘Edoxaban is 
an attractive alternative to war-
farin in patients at increased risk 
of falling, because it is associated 
with an even greater absolute 
reduction in severe bleeding 
events and mortality’ [17]

Non-vitamin-K oral anticoagulants
 Apixaban 32 3 1 2 1646 344 –
 Dabigatran 23 2 1 1 – 233 –
 Edoxaban 26 2 0 2 – – Edoxaban Versus Warfarin in 

Atrial Fibrillation Patients at 
Risk of Falling (ENGAGE AF–
TIMI 48 Analysis): ‘Edoxaban is 
an attractive alternative to war-
farin in patients at increased risk 
of falling, because it is associated 
with an even greater absolute 
reduction in severe bleeding 
events and mortality [17]

 Rivaroxaban 35 3 1 2 1025 494 –
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as follows: range 0: unanimity, no deviation; range 1: neigh-
boring FORTA classes, half weight; range 2: from A to C 
or B to D, two-thirds weight; range 3: from A to D, full 
weight [18]. In this study, a second round was not required 
as the corrected consensus coefficient was higher than 0.8 
for all substances in the first round. For the determination 
of the final FORTA classes, the experts’ FORTA labels for 
each medication were converted into numerical values A = 1, 
B = 2, C = 3 and D = 4. The arithmetic mean m was then 
calculated for each drug and reconverted to FORTA labels 
as follows:

If 1 ≤ m < 1.5: FORTA A
If 1.5 ≤ m < 2.5: FORTA B
If 2.5 ≤ m < 3.5: FORTA C
If m ≥ 3.5: FORTA D [5, 11]
As well, the Shapiro–Wilk test [19] was utilized to test 

for normality and the t test was used to compare the means 
of two groups. Statistical analyses were performed using 

SAS version 9.4 Software for Windows (SAS Institute Inc., 
Cary, NC, USA).

3  Results

3.1  Structured Literature Review

A total of 202 records were identified in the search and 130 
of them were excluded at abstract level (Fig. 1). Thus, 72 
articles were further assessed as full papers. Finally, 11 stud-
ies [20–30] were identified as meeting our inclusion criteria 
[5].

Since warfarin was used as a control for non-vitamin-K 
oral anticoagulants (NOACs), 10 of them had to be consid-
ered twice, for the NOAC AND for warfarin. One study by 
Reddy et al. [28] compared only warfarin with left atrial 

Fig. 1  Flow diagram for the 
structured literature review 
according to the preferred 
reporting items for systematic 
reviews and meta-analysis 
(PRISMA)
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appendage closure (LAAC) with the Watchman device (Bos-
ton Scientific, St. Paul, MN, USA).

We found few new trials (n = 4) providing relevant data 
on efficacy and safety of warfarin, apixaban, dabigatran 
or rivaroxaban in older patients (Table 1). Three of them 
tested after percutaneous coronary intervention (PCI) anti-
coagulation in patients with AFib; there was no new trial for 
edoxaban. As the ENTRUST-AF PCI trial comparing edoxa-
ban with VKAs after successful coronary stenting in AFib 
patients [31] was published after May 28, 2019, this study 
was not included here. The other seven studies on NOACS 
and warfarin were secondary analyses from trials already 
included in OAC-FORTA 2016. One of them was a second-
ary analysis of the ENGAGE AF-TIMI 48 trial [32] demon-
strating superiority of edoxaban over warfarin in patients at 
risk of falling regarding severe bleeding events and mortality 
[30]. This was the only study with information on geriatric 
syndromes found here.

The total number of abstracts extracted for each sub-
stance, the numbers of included studies reporting data on 
older patients to support drug efficacy and safety, the number 
of new trials, patient numbers for different age groups and 
information on geriatric syndromes are provided in Table 1; 
the details of the studies used for the metrics in Table 1 can 
be found in Supplementary Table 1 (see ESM).

Again, we found no RCTs on the use of the VKAs aceno-
coumarol, fluindione and phenprocoumon in older patients. 
The highest number of patients studied originated from 11 
trials assessing the use of warfarin and no new patients were 
analyzed using edoxaban.

The selected studies, number of patients in various age 
groups, relevant data on efficacy and safety such as the odds 
ratio, hazard ratio or event rates, duration of the treatment, 
methodological quality of the original studies assessed by 
the Jadad score [17] and relevant information on geriatric 
syndromes in each study are depicted in Supplementary 
Table 1 (see ESM). All 11 studies were of high quality 
according to the Jadad score (≥ 3). Six of the eleven tri-
als even had the highest possible score of 5, indicating the 
highest methodological quality in these studies. Changes in 
the SmPCs compared with those available for OAC-FORTA 
2016 are provided at the end of each section in Supplemen-
tary Table 1 (right two columns: all changes for older people 
and interpretation of changes regarding geriatric relevance).

Overall, in each study comparing the NOACs with 
warfarin, NOACs were superior to warfarin regarding at 
least one relevant clinical endpoint. In brief, rivaroxaban 
was superior to warfarin with regard to a composite of 
two major endpoints (all-cause death and recurrent hospi-
talization); apixaban was superior to warfarin for all ages 

(including > 75 years) with regard to intracranial hemor-
rhage; dabigatran was superior to warfarin for older patients 
(aged 80–84 or < 75  years, not in patients aged 75–79 
or ≥ 85 years) with regard to risk for intracranial hemor-
rhage; dabigatran (110 mg) in dual therapy with a P2Y12 
inhibitor was superior to a triple therapy including warfarin 
with regard to major or clinically relevant non-major bleed-
ing. Finally, edoxaban was superior to warfarin regarding 
risk for major bleeding and intracranial hemorrhage. How-
ever, in a study stratified for increased fall risk, edoxaban 
was less superior to warfarin regarding one of the compos-
ite endpoints (death/stroke/systemic embolic event/major 
bleeding) in patients at high risk of falling as compared with 
patients with a low risk of falling [30]. Overall, in that study, 
edoxaban was generally superior to warfarin with regard to 
safety, efficacy and all other composite endpoints in patients 
at increased fall risk.

The most recent SmPCs for all substances were reviewed 
and changes (as compared with previous versions) relevant 
to geriatric patients are stated in Supplementary Table 1 (see 
ESM). In brief, the SmPCs of warfarin (dose-adjustment, 
renal impairment), fluindione (general caution in elderly 
patients and lower doses), apixaban (data on pharmacoki-
netics in older patients) and dabigatran (use of the Cock-
croft–Gault method to estimate renal function) were mar-
ginally altered.

3.2  Results of the Delphi Process

The individual ratings as well as the results of the Delphi 
process to classify oral anticoagulants according to FORTA 
are depicted in Table 2. The mean consensus coefficient 
significantly increased from 0.867 (OAC-FORTA 2016) [5] 
to 0.931 (p < 0.05) and the proposed FORTA classes were 
confirmed in all cases during the first round (consensus coef-
ficient > 0.8). The raters’ comments (condensed in Table 2) 
are shown in full in Supplementary Table 2 (see ESM). For 
fluindione and phenprocoumon, one rater refrained from 
voting. Half of the substances were assigned to the FORTA 
B label (warfarin, dabigatran, edoxaban and rivaroxaban), 
three regionally used oral anticoagulants were labeled 
FORTA C (acenocoumarol, fluindione and phenprocoumon) 
due to the lack of appropriate data and only apixaban was 
rated as FORTA A. In addition, the lowest degree of agree-
ment with the proposed FORTA labels was present for war-
farin and edoxaban (consensus coefficient = 0.85 for both) 
and the proposed FORTA labels for apixaban, rivaroxaban 
and dabigatran (low intensity) were unanimously confirmed 
by all ten raters.
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4  Discussion

4.1  New Evidence

As a result of scientific progress and new clinical studies 
in geriatrics, triennial updates of FORTA lists have been 
proven to be necessary and appropriate; this in particular 
applies to OAC-FORTA as oral anticoagulation in AFib 
remains of key interest for the geriatric population.

Similar to OAC-FORTA 2016, this new review of lit-
erature revealed that most (67%) of the numerous second-
ary analyses of RCTs do not contain subgroup analyses for 
older people; therefore, they still do not provide important 
data on safety and efficacy for the main consumers of OACs 
who are at highest risk for stroke and bleeding events. For 
instance, a recent secondary analysis of the Apixaban for 
Reduction in Stroke and Other Thromboembolic Events in 
Atrial Fibrillation (ARISTOTLE) trial [33] evaluating the 
outcomes among users of oral anticoagulants with AFib and 
a history of falling did not contain a subgroup analysis for 
older patients [34]. Thus, we do not yet know whether those 
promising results also apply for patients aged > 80 years. 
Therefore, the superiority of apixaban over warfarin being 
robust against a history of falling may only be extrapolated 
to older patients.

The identical inclusion and exclusion criteria used in both 
OAC-FORTA processes do not allow for the inclusion of reg-
istries, cohort studies or data from insurance companies, as 
they may be biased and often contradictory. In addition, they 
do not necessarily provide separate data for the population of 
interest. Nevertheless, the results of most registries and other 
data sources for geriatric patients are generally in line with 
OAC-FORTA and usually favor the use of NOACs over VKAs 
for the treatment of AFib in older people [35–40]. They do not 
always include detailed separate analyses for different OACs. 
However, they may provide data on as yet unstudied VKAs, 
such as those for phenprocoumon [41]; this registry reports 
superiority for apixaban and dabigatran, but not rivaroxaban, 
over phenprocoumon regarding bleeding risk.

4.2  Implications for Daily Practice and Further 
Research

In the OAC-FORTA 2019 assessment, an increased degree of 
consensus among the experienced European experts under-
lines the validity of the process. It is notable that for this pro-
cess (unlike OAC-FORTA 2016), no funding was obtained.

OAC-FORTA 2019 underlines the opportunities of anti-
coagulant treatment for AFib in older people: it lists five 
options of positively labeled drugs (FORTA A or B). Apixa-
ban remains the preferred NOAC in older people (FORTA 
A) due to an unchanged positive view of all experts on its 

efficacy and safety data in this population. The B-labeling of 
warfarin as the only positively labeled VKA probably does 
not reflect clearly enough the prevailing recommendations 
to use NOACs in older people with AFib as intermediate 
labels such as B − are not provided by the FORTA system. 
Unstudied VKAs should not be used as studied alternatives 
are available. As studies on OAC specifically designed for 
compromised, older populations are still largely absent, 
but urgently needed, the results of the European study of 
multimorbid frail older subjects with AFib (EUROSAF), 
a multicenter prospective observational study, are eagerly 
awaited [42].

4.3  Strengths

This study presents an update of OAC FORTA to include the 
novel evidence from clinical trials, manufacturers informa-
tion and the current knowledge and experience of interna-
tional experts from several European countries. This clas-
sification supports therapeutic decisions on anticoagulation 
in older AFib patients. It includes a variety of VKAs that are 
specifically used in some European countries while NOACs 
seem to be generally used. Therefore, OAC-FORTA appears 
to be applicable to the majority of European countries.

4.4  Limitations

The review may have missed relevant publications due to 
limitations of search terms and databases, though there were 
no reports on missed studies in the identical OAC-FORTA 
2016 process over the past 4 years. Also, all experts origi-
nate from Europe and therefore the results may not be repre-
sentative for other regions. In addition, there was no general 
practitioner (GP) on the panel, although GPs may utilize 
the OAC-FORTA recommendations as well. A face-to-face 
panel meeting could have facilitated information dissemi-
nation and procedural homogeneity. As all raters had par-
ticipated in the first OAC-FORTA assessment, this was not 
considered to be necessary, an assumption that is supported 
by the even greater consensus in this procedure compared 
with the former one.

Although absent, a second panel to countercheck the 
ratings may have been helpful as heterogeneity could have 
increased due to lack of procedural experience. The limited 
number of FORTA categories may not allow for distinguish-
ing subtle differences between drugs.

5  Conclusion

In summary, OAC-FORTA 2019 confirms that AFib can be 
successfully treated with positively labeled oral anticoagu-
lants in older age. Emerging evidence underlines that this 
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recommendation seems to be valid even in patients with 
geriatric syndromes, in particular falls. More trials, espe-
cially aimed at this frail or vulnerable section of an aging 
population, are urgently needed.
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