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ORIGINAL ARTICLE

The role of prognostic stratification on prescription of anticoagulants in
older patients with atrial fibrillation: a multicenter, observational,
prospective European study (EUROSAF)

Alberto Pilottoa,b, Nicola Veronesec† , Maria Cristina Polidorid, Timo Strandberge , Eva Topinkovaf,
Alfonso J. Cruz-Jentoftg, Carlo Custoderob, Stefania Maggih and on behalf of the EUROSAF Study
Investigators�
aGeriatrics Unit, Department of Geriatric Care, OrthoGeriatrics and Rehabilitation, E.O. Galliera Hospital, Genova, Italy; bDepartment of
Interdisciplinary Medicine, University of Bari “Aldo Moro”, Bari, Italy; cGeriatrics Unit, Department of Internal Medicine, University of
Palermo, Palermo, Italy; dAgeing Clinical Research, Department II of Internal Medicine and Center for Molecular Medicine Cologne,
University of Cologne, Faculty of Medicine and University Hospital Cologne, Cologne, Germany; eUniversity of Helsinki and Helsinki
University Hospital, Helsinki, Finland; fFirst Faculty of Medicine, Charles University in Prague, Czech Republic; gServicio de Geriatr�ıa,
Hospital Universitario Ram�on y Cajal (IRYCIS), Madrid, Spain; hNational Research Council, Neuroscience Section, Padova, Italy

ABSTRACT
Background: Literature suggests that different risks of mortality could influence physicians in
prescribing or not anticoagulants in older patients with atrial fibrillation (AF). The
Multidimensional Prognostic Index (MPI) can be considered a tool for the detection of multidi-
mensional frailty. The aim of this cross-sectional study was to evaluate whether prescription pat-
terns of oral anticoagulants exist, based on MPI values.
Methods: Older hospitalised patients (age � 65 years) with non-valvular AF were included
across 24 European centres. MPI was calculated using validated and standardised tools derived
from a comprehensive geriatric assessment. Other functional and clinical information were col-
lected to calculate indexes specific for haemorrhagic and thromboembolic risk in AF.
Results: Altogether, 2,012 participants affected by AF (mean age was 83.2 ± 7.5, range:
65–104 years), with a higher presence of women (57.0%), were included. Overall, 440 took vita-
min K antagonists VKAs (22.0%), 667 (33.4%) direct oral anticoagulants (DOACs), whilst 44.6%
did not take any anticoagulant treatment. Prescription of anticoagulants was associated with
MPI values, with people taking anticoagulants having lower mean MPI values. Anticoagulant
therapy was not used in 53.1% of the group with the highest risk of mortality, compared with
32.3% of those in the group with the lowest mortality risk. People with higher scores in MPI
were less frequently treated with anticoagulant therapy, after adjusting for several potential
confounders.
Conclusions: The EURopean study of Older Subjects with Atrial Fibrillation (EUROSAF) suggested
that almost half of the older persons with AF do not receive anticoagulants and that MPI is an
important determinant in prescribing or not anticoagulants.

Trial Registration: https://clinicaltrials.gov/ct2/show/NCT02973984

KEY POINTS

� Atrial fibrillation is a common condition in older people. The data regarding the use of anti-
coagulants is mainly derived from randomised controlled trials that do not include a suffi-
cient number of older frail people.

� Our study suggests that a consistent part of older people affected by atrial fibrillation was
not treated with anticoagulants, in particular, older frail patients; however, it is unclear if this
choice is supported or not by evidence.

� The prognostic evaluation through the multidimensional prognostic index could be useful
information for the choice in the prescription of anticoagulants in older people affected by
atrial fibrillation.
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Introduction

Atrial fibrillation (AF) is a common condition in older
people. It is estimated that its prevalence varies from
less than 1% in people younger than 50 years to
10%–17% of those aged 80 years or older [1]. It is
widely known that oral anticoagulant therapy is effect-
ive in preventing stroke and reducing mortality rates
in patients with AF [2]. Unfortunately, the use of anti-
coagulant therapy in clinical practice still remains a
challenge in older patients [3], in whom the rate of
oral anticoagulant prescribing is often less than 50%
[4]. At the same time, the randomised controlled trials
(RCTs) leading to the use of direct oral anticoagulants
(DOACs) excluded many frail older individuals, that
are, on the contrary, among the most affected by AF
[5]. Thus, post-marketing studies are urgently needed
to further inform physicians on the effectiveness and
safety of oral anticoagulants in a “real-world setting,”
especially in high-risk, frail or disabled older
patients [6].

To better evaluate the benefits and risks of pharma-
cological and non-pharmacological treatments in older
individuals, many guidelines recommend incorporating
life expectancy tools and a multidimensional approach
into clinical decision-making [7]. In this regard, the
Multidimensional Prognostic Index (MPI) is a widely
used prognostic index for estimating both short- (in
hospital and one month [8] and long-term mortality
(from one [9], three [10], five [11] as long as to fifteen
[12] years) based on information gathered from a
comprehensive geriatric assessment (CGA) [8]. Initially
developed and validated in hospitalised older people
[8], a series of large multicenter studies including
more than 60,000 older subjects across different set-
tings and medical conditions reported that the MPI is
an accurate and well-calibrated tool for predicting
mortality and other negative health outcomes, includ-
ing institutionalisation, hospitalisation, re-hospitaliza-
tion [13], showing high performance in terms of
validity, reliability and feasibility for the management
of older persons [14].

Regarding anticoagulant therapy, one retrospective
observational study including 1,827 community-dwell-
ing older persons affected by AF reported that
patients with higher MPI values (indicating a higher
presence of multidimensional frailty) were generally
less treated with oral anticoagulants than their coun-
terparts [10]. However, a significant benefit given by
oral anticoagulant therapy, in terms of mortality
reduction, was similar across older people at different
prognosis levels [10]. Other data are requested for

confirming these observations, particularly because
DOACs are rapidly changing prescription practices in
many countries [15].

Given this background, the main objective of this
cross-sectional work in the context of the EURopean
Study of Older Subjects with Atrial Fibrillation
(EUROSAF) [15] is to evaluate the anticoagulant pre-
scription patterns in older hospitalised AF European
patients and the secondary to evaluate whether MPI
score is related to the anticoagulant prescription.

Materials and methods

The study protocol was previously registered on
ClinicalTrials.gov (https://clinicaltrials.gov/ct2/show/
NCT02973984). Other details are reported at https://
www.eurosaf.eu/home.html.

Study population and inclusion criteria

EUROSAF is an international, multicenter, prospective,
observational study involving elderly subjects (defined
as those aged � 65 years [16]) affected by AF hospital-
ised in 24 European geriatric centres from twelve
European countries (Austria, Belgium, Czech Republic,
Finland, France, Germany, Italy, Poland, Portugal,
Slovakia, Spain, The Netherlands). The study falls in
the frame of the Special Interest Group on CGA of the
EuGMS (European Geriatric Medicine Society).

All consecutive patients admitted to the Geriatrics
Units involved in the project were screened for inclu-
sion. The inclusion criteria were: patients of both gen-
ders, aged 65 years and older; admitted to hospital for
acute diseases or a relapse of chronic diseases; with a
documented diagnosis of non-valvular AF; who are
willing to participate in the study and give their
informed consent. Exclusion criteria: age less than
65 years; patients not able to provide informed con-
sent; deceased during hospitalisation. The enrolment
period lasted from 01st January 2016 to 31st

December 2020.
The ethical committees of each centre approved

this study. Written informed consent was given by
participants who underwent initial evaluation and/or
their proxies for their clinical records to be used in
this study. All patient records and information were
anonymized and de-identified prior to the analysis.

The multidimensional prognostic index (MPI)

The MPI was calculated at hospital discharge
from information obtained through a standard CGA
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that considered the following eight different
domains [8]:

1. Functional status is evaluated by Katz’s Activities
of Daily Living (ADL) index [17], which defines the
level of dependence/independence in six daily
personal care activities (bathing, toileting, feeding,
dressing, urine and bowel continence and trans-
ferring in and out of bed or chair);

2. Independence in Lawton’s Instrumental Activities
of Daily Living (IADL) [18] which assesses inde-
pendence in eight activities that are more cogni-
tively and physically demanding than ADL, i.e.
managing finances, using the telephone, taking
medications, shopping, using transportation, pre-
paring meals, doing housework and washing;

3. Cognitive status through the Short Portable
Mental Status Questionnaire (SPMSQ) [19], a ten-
item questionnaire investigating orientation,
memory, attention, calculation, and language; vali-
dated versions were used in each local language.

4. Co-morbidity was examined using the Cumulative
Illness Rating Scale (CIRS) [20]. The CIRS uses a
5-point ordinal scale (score 1–5) to estimate the
severity of pathology in each of 13 systems, includ-
ing cardiac, vascular, respiratory, eye-ear-nose-
throat, upper and lower gastrointestinal, hepatic,
renal, genitourinary, musculoskeletal, skin disorder,
nervous system, endocrine-metabolic and psychi-
atric behavioural disorders. Based on the ratings,
the Comorbidity Index (CIRS-CI) score, which reflects
the number of concomitant diseases, was derived
from the total number of categories in which mod-
erate or severe levels (grade from 3 to 5) of disease
were identified (ranging from 0 to 13).

5. Nutritional status was investigated with the Mini
Nutritional Assessment (MNA) short form (SF) [21],
a brief questionnaire comprising anthropometric
measurements combined with a questionnaire
regarding loss of appetite, recent weight loss,
mobility, acute distress, and neuropsycho-
logical problems.

6. The risk of developing pressure sores was eval-
uated through the Exton Smith Scale (ESS), a five
items questionnaire determining the physical and
mental condition, activity, mobility and incontin-
ence [22].

7. Number of medications taken daily. Medications
were categorised using the Anatomical
Therapeutic Chemical (ATC) codes.

8. Cohabitation status categorised as living alone, in
an institution, or with family members.

For each domain, a tripartite hierarchy was used,
i.e. 0¼ no problems, 0.5¼minor problems, and
1¼major problems, based on conventional cut-off
points derived from the literature for each item. The
sum of the calculated scores from the eight domains
was divided by 8 to obtain a final MPI risk score rang-
ing from 0¼no risk to 1¼ higher risk of mortality [13].
Traditionally, the division of MPI is made using three
categories, i.e. MPI-1 (low risk of mortality) <0.33; MPI-
2 (intermediate risk) between 0.33 and 0.66; and MPI-3
(high risk) with an MPI value >0.66. Nowadays, MPI is
considered a good indicator of multidimensional frailty
[23,24]. Therefore, we can consider those with an MPI
< 0.33 as robust, between 0.33 and 0.66 pre-frail, and
>0.66 as frail [23].

At the following address: multiplat-age.it/index.php/
en/tools, it is possible to download for free the soft-
ware for Windows to calculate the MPI and the tests
in different languages including English. The MPI score
was available to all prescribing physicians that were
adequately trained, or they have experience in using
MPI in hospitals.

Anticoagulants’ prescription

Participants were divided into three categories accord-
ing to the prescription of anticoagulants. Using the
ATC codes, vitamin K antagonists (VKAs) included war-
farin, acenocumarol, dicoumarol, phenindione, whilst
DOACs included dabigatran, rivaroxaban, apixaban,
and edoxaban. Participants not taking VKAs or DOACs
were categorised as having no treatment.

Systemic thromboembolic and bleeding risk

Besides the information for calculating the MPI, we
also collected the systemic thromboembolic risk by
using the CHA2DS2-Vasc score (congestive heart fail-
ure, hypertension, age category, diabetes, stroke, vas-
cular disease, gender) and the bleeding risk by using
the HAS-BLED score (hypertension, abnormal liver or
renal function, stroke, bleeding, labile INR, old age,
drugs or alcohol). Moreover, general information
regarding the reasons for which anticoagulants were
not prescribed was recorded with open questions.
Finally, we also reported the information regarding
antiplatelet therapy.

Statistical analysis

The demographic and clinical characteristics of the
patients were reported as mean and standard
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deviations for continuous variables or frequency and
percentage for categorical variables. The normality of
the distribution of continuous variables was investi-
gated by using the Kolmogorov–Smirnov test.
Between-group comparisons were performed using
analysis of variance (ANOVA) for continuous variables
and the Pearson Chi-Square test for categorical ones.

We reported a logistic binary regression analysis tak-
ing as an outcome the use of anticoagulants or not
and as exposures the factors significantly associated in
univariate analysis (p-value< .10) as results of the com-
parison of the anticoagulants’ prescription status at the
discharge, also considering the Bonferroni’s correction.
In order to remove the redundancy of covariates
included, we assessed the collinearity of the factors
included, setting a variance inflation factor (VIF) of
more than two as the reason for exclusion [25]. The dis-
criminative ability of the logistic regression model was
assessed using the concordance (c- statistics), an index
indicating the probability that a randomly selected sub-
ject who experienced the outcome (i.e. the use of anti-
coagulants) will have a higher predicted probability of
having the outcome occur compared to a randomly
selected subject who did not experience the event [26].
Finally, single domains of MPI were included in multi-
variate logistic regression analysis for investigating the
importance of single domains of CGA in determining
the prescription of anticoagulants in our study.

A p value < .05 was considered statistically signifi-
cant, taking into account Bonferroni’s correction.

Therefore, since three groups with three possible
comparisons were analysed, we considered a p-value
< .05/3 (0.017) as statistically significant. All statistical
analyses were performed using SPSS software (ver-
sion 21.0).

Results

As shown in Supplementary Figure 1, 2,164 participants
were initially included. After removing 152 participants
since MPI was not calculable (89 deaths during the hos-
pitalisation and 63 with no sufficient information), 2,012
older participants affected by AF (92.3% of the initial
population) were analysed. The 152 participants with-
out sufficient information for calculating the MPI did
not differ in terms of age and sex, compared to those
included. No other salient characteristics were signifi-
cantly different between the two groups.

The participants included in the study aged a mean of
83.2 years (SD: 7.5, range: 65–104years) and 57.0% were
females. Their mean MPI value was 0.50±0.20. Overall,
526 (26.1%) were classified as MPI 1 (robust), 948 (47.1%)
in MPI 2 (pre-frail) and 538 in MPI 3 (26.8%) (frail). As
reported in Table 1, VKAs were prescribed to 440
patients (22.0%) and DOACs were prescribed to 667
patients (33.4%), whilst the remaining 44.6% did not take
any anticoagulant treatment. Before hospitalisation the
previous figures were 28.7% for VKAs, 33.9% for DOACs
and 37.3% for those not treated. Among the reasons for
which anticoagulant therapy was not given at the

Table 1. Baseline characteristics by anticoagulant therapy.

Parameter

No anticoagulant
treatment
(n¼ 905) VKAs (n¼ 440) DOACs (n¼ 667)

p-value VKAs vs.
no

anticoagulant
treatment

p-value DOACs vs.
no

anticoagulant
treatment

p-value DOACs
vs. VKA

Age 83.3 ± 7.5 83.5 ± 7.6 82.8 ± 7.4 .43 .39 .08
Females (%) 54.9 57.0 59.9 .08 .07 .99
CHA2DS2-VASC 4.9 ± 1.5 4.8 ± 1.4 4.9 ± 1.5 .08 1.00 .41
HAS-BLED 3.0 ± 1.2 2.6 ± 1.0 2.6 ± 1.2 <.0001 <.0001 1.00
Antiplatelet

therapy (%)
11.8 2.3 3.6 <.0001 <.0001 1.00

SPMSQ 3.2 ± 3.2 2.9 ± 2.9 2.8 ± 2.9 1.00 .34 1.00
ESS 14.8 ± 3.6 16.4 ± 3.1 16.2 ± 3.2 <.0001 <.0001 1.00
ADL 3.3 ± 2.2 4.1 ± 2.1 3.8 ± 2.2 <.0001 <.0001 .78
IADL 3.2 ± 2.7 3.9 ± 2.9 3.9 ± 2.9 .04 <.0001 1.00
CIRS-CI 4.5 ± 2.4 3.6 ± 2.1 4.0 ± 2.2 <.0001 <.0001 .23
MNA-SF 8.8 ± 3.2 10.1 ± 2.9 9.5 ± 3.1 <.0001 <.0001 .06
Number of drugs 4.0 ± 3.5 3.3 ± 2.5 3.5 ± 2.7 1.00 1.00 1.00
Alone (%) 34.2 31.5 33.8 .56 .55 .94
MPI 0.54 ± 0.20 0.46 ± 0.20 0.48 ± 0.21 <.0001 <.0001 1.00
MPI 1 (%) <0.33 19.0 32.4 31.6 <.0001 .19 .04
MPI 2 (%) 0.34–0.66 48.7 49.1 43.7 .99 1.00 .78
MPI 3 (%) >0.66 32.3 18.6 24.7 <.0001 .01 .97

Abbreviations: MPI: multidimensional prognostic index; ADL: activities of daily living; IADL: instrumental activities of daily living; SPMSQ: short portable
mental state questionnaire; ESS: Exton-Smith Scale; MNA-SF: Mini Nutritional Assessment-Short Form; CIRS-CI: Cumulative Illness Rating Scale-Comorbidity
Index; CHA2DS2-VASC: congestive heart failure, hypertension, age category, diabetes, stroke, vascular disease, sex category; HAS-BLED. hypertension,
abnormal liver or renal function, stroke, bleeding, labile INR, old age, drugs or alcohol.

2414 A. PILOTTO ET AL.

https://doi.org/10.1080/07853890.2022.2117407


discharge, the three most frequent were high risk of falls
(17.8% of the answers), previous bleeding (15.8%) or
high HAS-BLED score (12.6%), indicating a potential
future high risk of bleeding. Both VKAs and DOACs were
prescribed more frequently to people with lower MPI val-
ues (p< .0001 for both VKAs and DOACs versus no anti-
coagulants). Among the individual domains of the MPI
the risk of pressure sores, the presence of disabilities in
basic and instrumental activities of daily living, the higher
number of comorbidities, and a poor nutritional status
were associated with different approaches in anticoagu-
lants’ prescription, whilst cognitive status, the number of
drugs and co-habitation status were not associated with
the use of anticoagulants (Table 1). No significant differ-
ences between people treated with VKAs and DOACs
were reported in any of the domains analysed. The par-
ticipants for which no anticoagulant was prescribed took
more frequent antiplatelet therapy compared to VKAs
and DOACs.

Table 2 shows the logistic regression analysis taking
anticoagulant therapy (VKAs and DOACs) versus no
anticoagulant therapy as an outcome. The c-statistics
for the model including age, sex, HAS-BLED, CHA2DS2-
VASC, the use of anti-platelet medications and MPI was
0.66 (95%CI: 0.63–0.68; p< .0001), compared 0.63
(95%CI: 0.60–0.65; p< .0001) of the model without MPI.
People in MPI 2 and MPI 3 were less frequently treated
with anticoagulant therapy (OR ¼ 0.50; 95%CI:
0.39–0.64; p< .0001 for MPI 2 and OR ¼ 0.37; 95%CI:
0.28–0.50; p< .0001) compared to their counterparts in
MPI 1 and after adjusting for age, sex, HAS-BLED,
CHA2DS2-VASC and the use of anti-platelet medications
(Table 2). Among the single domains of MPI
(Supplementary Table 1), higher scores of MNA and
SPMSQ, indicating a better nutritional and cognitive
status, respectively, were associated with a higher pre-
scription rate of anticoagulants, whilst higher CIRS lev-
els and the number of medications were associated
with a lower prevalence of anticoagulants’ prescription.

Figure 1 shows the rate of anticoagulant prescrip-
tions according to the MPI classes. Overall, 44.6% of
older patients with AF were not prescribed anticoagu-
lant therapy, while 22.0% of them were prescribed
VKAs and 33.4% were prescribed DOACs (p< .0001). As
shown in Figure 1, a significant progressive decrease in
the prescription of anticoagulants was observed in AF
older patients with the increasing of their MPI class of
risk: anticoagulant prescriptions in MPI-1 class (indicat-
ing robust participants) 67.7%, vs MPI-2 53.9% vs MPI-3

Table 2. Multivariate logistic regression analysis using anti-
coagulant therapy as outcome and factors of interest
as exposures.
Factor OR 95% CI low 95% high p-value

MPI 1 Reference
MPI 2 0.497 0.389 0.635 <.0001
MPI 3 0.373 0.280 0.497 <.0001
Age 1.006 0.993 1.020 .350
Male gender 1.066 0.871 1.303 .536
HAS-BLED 0.728 0.664 0.797 <.0001
CHA2DS2-VASC 1.144 1.062 1.232 <.0001
Use of anti-platelet medications 0.234 0.155 0.353 <.0001

Figure 1. Anticoagulant prescription by multidimensional prognostic index values. Legend: Participants in MPI 1 are orange, MPI
2 grey, and MPI 3 yellow. P-values referred to the percentage of participants with different MPI values for each anticoagulant cat-
egory (no anticoagulants, vitamin K antagonists (VKAs), direct oral anticoagulants (DOACs).
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class (frailer participants) 46.9% (p for trend < .0001).
Moreover, physicians prescribed more frequently in
people in MPI-3 (those at highest risk) DOACs (30.9%)
than VKAs (15.1%), even if more than half of these par-
ticipants did not receive any prescription for anticoagu-
lant therapy (p< .0001) (Figure 1).

Discussion

The EUROSAF included more than 2,000 older hospi-
talised people affected by AF enrolled across several
European countries and centres. We believe that the
participants, ageing in mean of 83 years, reflect the
patients that in daily clinical practice had the highest
prevalence of AF [1]. Overall, our study indicates that
the prescription of anticoagulants could be dependent
also on MPI values, other than other factors usually
associated with the prescription or not of anticoagu-
lants’ treatment, therefore highlighting that the pres-
ence of multidimensional frailty could be associated
with the prescription of anticoagulants in older people
affected by AF. We believe that the results of this
cross-sectional analysis could be useful for physicians
involved in the care of older people.

It is important to note that about half of older peo-
ple did not take any anticoagulant therapy at hospital
discharge, confirming previous reports of a sub-opti-
mal prescription of oral anticoagulants in older with
AF [27]. The rate of older people for which anticoagu-
lant therapy is not prescribed remains high despite
evidence of increased benefit in these patients [28].
Theoretically, older patients should receive anticoagu-
lant therapy for AF such as younger individuals, in the
case of males with a CHA2DS2-VASc score �2 and
females with a score �3 [2]. In our sample, however,
only a limited part of the participants included had no
clinical indication for anticoagulant therapy (among
males 10/864, among females only 8 over 1148) indi-
cating that the large majority should be treated with
anticoagulants. However, VKAs were traditionally
underused in older people, fearing that this subgroup
of patients would have higher side effects due to non-
adherence to INR monitoring and drug use [13]. At
the same time, the data from the real-world setting
showed a mis-prescription of DOACs in particular
among frail older adults, also because the regulatory
RCTs failed to include the geriatric population [5]. Our
study suggests that in older people included in the
MPI 3 group, i.e. participants that we can consider
frail, the prescription rate of DOACs is practically
doubled than VKAs. These data suggest that if physi-
cians decide to prescribe anticoagulants in geriatric

frail patients, they prefer DOACs over VKAs. This is jus-
tified for several reasons, including no need for INR
(International Normalised Ratio) monitoring or lower
risk of haemorrhagic events, compared to VKAs.
Moreover, the greater prescription of DOACs vs VKAs
in the MPI 3 group may indicate that physicians are
changing their prescription patterns guided by the
extensive evidence generated in the last ten years,
overall indicating that DOACs are safer, particularly in
terms of intracranial haemorrhagic events, and at least
as effective as VKAs for thromboembolic prophylaxis
in AF in older and frail populations [29]. However, in
frailer patients, the undertreatment with anticoagu-
lants is still present and probably due to factors such
as limited life expectancy, risks related to the treat-
ment, contraindications, multimorbidity, and polyphar-
macy [30].

Anticoagulant therapy is an important topic in geri-
atric medicine, introducing the importance of clinical-
decision making tools [31]. In literature, the main rea-
sons reported to refrain from the prescription of oral
anticoagulant therapy in older people include age itself,
current concomitant antiplatelet therapy, an increased
risk of bleeding or risk of falls, cognitive impairment,
functional impairment or difficulty in maintaining
adequate INR values [32]. By contrast, given the lack of
specific recommendations, the potential opposite risk is
the prescription of such drugs only based on stroke risk
scores and not accounting frailty condition of older
adults with AF [33].

Many studies suggested that age is an important
determinant of the prescription of anticoagulants [34].
Another important finding of the EUROSAF is that
mean age was not significantly different between peo-
ple taking VKAs or DOACs and those not taking any
anticoagulant, indicating that “age is just a number”
and that age alone seems not to influence prescriber
decision to treat AF with anticoagulants, being only a
marker of other determinants (e.g. diseases, disability)
[35]. On the contrary, MPI values were significantly
higher in people not taking anticoagulants indirectly
reflecting the fact that other determinants detected
through multidimensional assessment may influence
treatment more than age per se, even if the cross-
sectional nature of our work does not permit to
explain a cause-effect association [31]. In this sense,
the EUROSAF study reports that in more than half of
people in MPI-3 group, indicating people at higher
risk of an unfavourable prognosis, no anticoagulant
therapy was prescribed compared to about one third of
more robust people. Altogether, these findings suggest
that a different risk of mortality, as indicated by the MPI,
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may influence the attitude of physicians in prescribing
oral anticoagulants in older people with AF, potentially
indicating that the MPI-based prognostic information
can be useful to physicians in identifying older patients
with AF that can benefit from oral anticoagulant treat-
ment in terms of prolonged survival [15].

The choice not to give anticoagulants to older
people seems to be attributable to several reasons,
also based on the literature regarding this topic.
First, as also confirmed in the EUROSAF study, the
risk of falls and previous bleedings are probably the
two most important reasons for not giving any anti-
coagulant therapy, even if are not formal contraindi-
cations to anticoagulant therapy. Second, the
literature suggests that polypharmacy, multimorbid-
ity and the presence of some frequent conditions,
such as dementia, can discourage physicians from
prescribing anticoagulants [4,36]. However, the
EUROSAF study suggests that among the single
domains of MPI, a better nutritional and cognitive
status, respectively, were associated with a higher
prescription rate of anticoagulants, whilst comorbid-
ities and number of medications were associated
with a lower prevalence of anticoagulants’ prescrip-
tion. Of importance, no one of the single domains
remained statistically significantly associated with
anticoagulants’ prescription, overall indicating that
multidimensional frailty is more important than the
single domains, also in this kind of patient.

For all these reasons, we believe that the correct
management of anticoagulant therapy in older people
may depend on the presence of multidimensional
frailty, as assessed by MPI [10,31]. Even if the presence
of frailty is of critical importance for anticoagulants’
prescription, the presence of a multidimensional
assessment, derived from a CGA, is usually not
included in the decision algorithms of the most appro-
priate treatments [37]. We believe that findings from
the EUROSAF study will be reflected in future AF
guidelines recommending frailty assessment and prog-
nostic information be included to maximise the bene-
fits of anticoagulant therapy. In this sense, for
example, one-third of the people in MPI-1 were not
treated and this indicates the baseline ageist attitude
of physicians in this regard.

The findings of our study must be considered
within its limitations. First, the cross-sectional nature
of this analysis may prevent a generalisation of these
data. Second, MPI was calculated only at discharge:
therefore, people who died during hospitalisation
that could be frailer were not included and
this could introduce a selection bias. For example, at

admission, only 37.3% were without anticoagulant,
but it seems that quite a several VKA users stopped
its use during the hospitalisation and were dis-
charged with any anticoagulant treatment.
Unfortunately, it is unclear to which MPI group those
who stopped the use belonged to since no informa-
tion regarding this factor was present at the admis-
sion. Third, there is no randomisation to understand
the impact of the MPI on anticoagulation prescrip-
tion, and as such the impact of MPI and treatment
patterns on outcomes could be not established.
Finally, the participants were recruited during hospi-
talisation, mainly in geriatric wards and we did not
collect either the number of patients with atrial fib-
rillation screened and the reasons for exclusion and
so they could represent a selected sample possibly
introducing a selection bias.

In conclusion, the data of the cross-sectional ana-
lysis of the EURopean study of Older Subjects with
Atrial Fibrillation (EUROSAF) suggested that many
older people are not treated with anticoagulants, des-
pite their potential benefit. MPI could be an important
determinant in prescribing or not anticoagulants, fur-
ther indicating the necessity of using a CGA-derived
tool for better approaching AF in older people. The
longitudinal data of the EUROSAF study will indicate if
anticoagulants are safe and effective in older people
and if MPI can indicate people with different mortality
risks have benefited from anticoagulant therapy.
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