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INTRODUCTION EN FRANCAIS

Nous vivons dans une société vieillissante, la part des personnes agées de 75 ans et plus ne cesse
d'augmenter et a atteint 9,2% de la population francaise en 2018 (1). L'augmentation de la proportion
de personnes agées est également observée dans le monde entier (2). L'un des principaux facteurs de
cette tendance est la baisse de la fécondité mais c’est surtout di a I'augmentation de I'espérance de
vie. Concernant I'espérance de vie au-dela de 65 ans, sur les 27 pays de I'Union Européenne, la France
se classe au premier rang pour les femmes et les hommes, cependant le score pour les années en
bonne santé est moins favorable puisque la France n'arrive qu'en 12éme position pour les femmes et
en 15éme position pour les hommes (3). Les accidents cardiovasculaires et cérébrovasculaires chez les
personnes agées entrainent un taux plus élevé d'invalidité a long terme et de dépendance (4, 5). L'age
est un facteur de risque important d'accident vasculaire cérébral et de maladie thromboembolique
mais aussi d'hémorragie, en particulier chez les personnes agées fragiles.

Puisqu’il s’agit d'un enjeu majeur de santé publique, il est essentiel d'utiliser des traitements efficaces
mais aussi sOrs. Le traitement préventif ou curatif de plusieurs maladies cardiovasculaires nécessite
une anticoagulation. Il existe deux principaux types de traitements anticoagulants oraux parmi lesquels
on retrouve les antagonistes de la vitamine K (AVK) et les anticoagulants oraux directs (AOD) (6).
L'effet anticoagulant des AVK est obtenu par l'inhibition de la sous-unité 1 du complexe époxyde-
réductase de la vitamine K dans le foie (7). Les AVK sont utilisés chez les patients souffrant de
fibrillation auriculaire (FA) et de maladie thromboembolique veineuse (MTEV) depuis les années 1940
(8,9). En France, les AVK les plus utilisés sont la fluindione, la warfarine et plus rarement
I'acénocoumarol (10).

En 2008, quatre AOD sont apparus sur le marché européen apres avoir été approuvés par les autorités
sanitaires pour le traitement de la FA non valvulaire (FANV) et de la MTEV. Les AOD inhibent
directement des facteurs de coagulation spécifiques. Le dabigatran inhibe la thrombine (facteur lla),
tandis que I'apixaban, le rivaroxaban et I'edoxaban (non utilisé en France) inhibent le facteur X activé
(Xa) (11).

Les AOD et les AVK ont des indications similaires : prévention de I'AVC dans la FA (12), traitement
curatif de la MTEV, prévention de la récidive de la MTEV (13).

Mais ils ont aussi des indications spécifiques ; les AOD ne sont pas recommandés dans la FA valvulaire
alors qu'ils sont spécifiqguement indiqués dans la prévention de la MTEV aprés une chirurgie pour une

prothése totale de la hanche ou du genou (13).

12
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Les AVK sont spécifiquement recommandés dans la prévention des complications thromboemboliques
en cas de FA valvulaire mitrale, de prothése valvulaire cardiaque, d'infarctus du myocarde avec risque
embolique ou de traitement de la thrombose chez les patients atteints du syndrome des anti-
phospholipides (14).

Depuis 2016, la Société européenne de cardiologie (ESC) et I'European Heart Rhythm Association
recommandent, en I'absence de contre-indication, d'utiliser les AOD plutét que les AVK lorsqu'il y a un
besoin d'anticoagulation orale chez les patients ayant un diagnostic de FANV (15) car bien que ces deux
traitements soient au moins aussi efficaces (16), le risque de saignement majeur est réduit avec les
AOD (17). De méme, les AOD ont montré une efficacité comparable et un risque hémorragique
significativement plus faible que la warfarine chez les patients présentant une MTEV symptomatique
aigué (18). Au cours des premiéres années, les AOD étaient peu utilisés dans la population agée,
comme I'a montré Manckoundia et al., en 2017 (19). Cette derniere étude avait comparé les taux de
prescription des AOD et des AVK chez les personnes agées ambulatoires et avait montré une réticence
des prescripteurs vis-a-vis de nouvelles molécules, les AOD étant moins prescrits que les AVK. Les
patients agés n'étaient donc pas traités de la méme maniére que les plus jeunes. Cette attitude
pourrait s'expliquer par le manque de recul et donc la prudence des prescripteurs dans cette
population plut6t fragile et aussi par I'absence d'antidote.

Cette attitude prudente dans la prescription des AOD nous a conduit a réaliser une nouvelle étude, 4
ans plus tard, sur le méme design, afin de savoir si les pratiques des médecins avaient évolué vers une
augmentation de la prescription des AOD. D’autant plus que I'ESC a une nouvelle fois confirmé, dans
ses dernieres recommandations (20) la place en premiere intention des AOD dans le traitement de la

FANV.
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INTRODUCTION

Living in an aging society, the part of people aged 75 years and older keeps increasing and reached
9.2% of the French population, in 2018 [1]. The increase of the rate of older individuals can also be
seen worldwide [2]. One of the main factors on this trend is the decline in fertility. It is also and above
all due to the increase in life expectancy. As for life expectancy above age 65, out of the 27 European
Union’s countries, France ranks first for both women and men, although the score for healthy years is
less favorable as France is only in 12" position for women and 15 position for men [3]. Cardiovascular
and cerebrovascular events in older persons result in a higher rate of long-term disability and
dependence [4,5]. Age is a significant risk factor for stroke and thromboembolism but also for bleeding,
particularly in frail older adults.

As those complications are a major public health issue, it is essential to use effective but also safe
treatments. Preventive or curative treatment of several cardiovascular diseases requires
anticoagulation. There are two main types of oral anticoagulation treatments among them vitamin K
antagonists (VKAs) and direct oral anticoagulants (DOACs) [6]. The anticoagulant effect of VKAs is
achieved by the inhibition of the vitamin K epoxide reductase complex subunit 1 in the liver [7]. VKAs
have been used in patients with atrial fibrillation (AF) and venous thromboembolism (VTE) since the
1940s [8,9]. In France, the VKA widely used are fluindione, warfarin and more rarely acenocoumarol
[10]. In 2008, four DOACs appeared in the European market as they were approved by health
authorities for the treatment of non-valvular AF (NVAF) and VTE. DOACs directly inhibit specific
coagulation factors. Dabigatran inhibits thrombin (factor Ila), whereas apixaban, rivaroxaban and
edoxaban (not used in France) inhibit activated factor X (Xa) [11].

DOACs and VKAs have similar indications among them stroke’s prevention in AF [12], VTE’s curative
treatment and prevention of VTE recurrence [13]. But, they also have specificities. DOACs are not
recommended in valvular AF, while they are specifically indicated in the prevention of VTE after surgery
for total hip or knee prosthesis [13]. VKAs are recommended in the prevention of thromboembolic
complications in mitral valvular AF, heart valve prothesis, myocardial infarction with embolic risk or
thrombosis’ treatment of antiphospholipid syndrome [14]. Since 2016, the European Society of
Cardiology (ESC) and the European Heart Rhythm Association recommended, in the absence of
contraindication, the use of DOACs rather than VKAs when there is a need for oral anticoagulation in
patients with diagnosed NVAF [15]. Indeed, these two treatments are at least equally effective [16]

but the risk of major bleeding is reduced with DOACs [17]. Similarly, DOACs showed comparable
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efficacy and a significantly lower bleeding risk than warfarin in patients with acute symptomatic VTE
[18]. During the early years of DOACs, they were not widely used in the aged population, as shown by
Manckoundia et al. in 2017 [19]. This study compared the prescription rates of DOACs and VKAs in
ambulatory older adults and highlighted that physicians were reticent in prescribing new molecules,
as DOACs were less prescribed than VKAs. Authors also shown that older patients were not treated
the same way as the younger ones. This attitude could be explained by the lack of hindsight and
therefore the caution of prescribers in this rather fragile population and by the absence of an antidote.
This cautious attitude in prescribing DOACs led us to carry out a new study 4 years later, using the
same design, in order to know if physicians' practices have changed with the increase of DOACs’
prescription, especially as the ESC confirmed, in their latest guidelines [20], the first-line use of DOACs
in the treatment of NVAF. Four years later, we repeated this study to compare the prescription rate

of DOACs and VKAs in ambulatory older adults, and the characteristics of including individuals.

METHOD
1. Study Design

This cross-sectional study used data collected for one month, between March 1% and March 31, 2021,
from the database of the Mutualité Sociale Agricole de Bourgogne (MSA), a French regional agricultural
health insurance agency. This study was conducted in accordance with the Declaration of Helsinki and

French national standards.

2. Subjects

The population consisted of all Mutualité Sociale Agricole de Bourgogne affiliated individuals aged 80
years and older living in Burgundy who were refunded for the prescription of an oral anticoagulant
during the study period. These were the sole inclusion criteria. There were no exclusion criteria.

Two group were formed, one composed of subjects with a DOAC prescription (DOAC group) and the
other made of individuals with VKA prescription (VKA group).

The Ethics Committee of our institution was consulted. It approved this only observational study, which

did not affect patient management.

3. Collected Data

For each subject, age, gender, duration of the prescription of the oral anticoagulation and medical

specialty of the prescribing physician were collected. In addition, we recorded registered chronic
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diseases (RCDs), according to the International Classification of Diseases, 10" Revision [21]. The French
public health offers the whole coverage of treatment of diseases that is qualified as severe and chronic
which translates to registered chronic diseases (RCDs). We could collected RCDs because they are
declared to health insurance most generally by the patients’ general practitioner (GP) or medical
specialist. In order to see the list of RCDs, please refer to the method of the article of Manckoundia et
al. [19]. We also acquired the number of drugs per prescription and types of treatment prescribed as
the same time of the anticoagulant's prescription. Finally, we recorded the eventual death of the
individual.

For a given subject, DOAC or VKA prescription was considered novel if 1) it was made within three
months preceding the date of inclusion and 2) no DOAC or VKA prescription was found more than
three months before inclusion period. The three-month period was chosen because the maximum
period of validity of prescription for a drug form “list 1” to which DOAC and VKA belong, is three
months in France. List 1 includes drugs that can be toxic under normal use. These drugs are only
delivered on presentation of a medical prescription and for the duration specified on the prescription.
Finally, we determined from the declared RDC whether the indication for oral anticoagulation was AF
or VTE. We limited the collection of the indication to these two events as they are the only common

indications for both DAOCs and VKAs.

4. Statistical Analysis

Quantitative variables were described as means and standard deviations, while qualitative variables
were described as numbers and percentages. The two groups (DOAC and VKA) were compared in terms
of mean age, age range, sex, existence of one or more RCDs, mean number of RCDs, mean number of
drugs per prescription, anticoagulant prescription duration (novel prescription or refill), prescriber
specialty, rates of AF and VTE, frequency of selected RCD, and cardiovascular medications. In bivariate
analysis, data were compared using the chi-squared test or the Fisher test for qualitative variables and
the analysis of variance for quantitative variables. Statistical significance was set at p < 0.05. To study
the association between the type of prescribed anticoagulant and each parameter a bivariate analysis
using logistic regression was performed, with the calculation of odds ratios (OR) and 95% confidence
intervals (95% Cl). A multivariate analysis using stepwise logistic regression was then performed. The
multivariate analysis included variables for which at least one of the sizes of the 2 groups was greater

than 10 and, otherwise, responding to multicollinearity.
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R Core Team (2019) software (R Foundation for Statistical Computing, Vienna, Austria) was used to

conduct all statistical analyses [22].

RESULTS

Altogether, 4275 subjects with a mean age of 87.7 years (range 80 to 104) received an anticoagulation's
prescription. 52.37% were women and 47.63% were men. The DOAC group included 2883 individuals
(67.44%) and the VKA group included 1392 people (32.56%). There were 43.39% (1854) of individuals
of the total population who had an AF and 3.92% (167) who had a VTE.

Table 1 shows mean age, age ranges, sex, the existence of one or more RCDs, anticoagulant
prescription duration, medical specialty of the prescribing physician, rates of AF and VTE, mean
number of RCDs, and mean number of drugs per prescription in the DOAC group and VKA group.
There was no significant difference for age, VKA's patients were aged 87.86 + 4.64 and DOAC's
individuals 87.59 % 4.52 years (p = 0.075). There were significantly more women in the DOAC group
than in the VKA group, 54.98% vs. 46.98% (p = 0.000). The mean number of RCDs was significantly
higher in the VKA group than in the DOAC group, 2.05 + 1.21 and 1.78 + 1.12 (p = 0.000). There were
significantly more individuals with = 1 RCD in the VKA group than in the DOAC group, 93.68% vs.
91.47% (p = 0.014). There was a significant difference for the mean number of drugs per prescription,
respectively 7.40 + 2.80 for the DOAC group and 7.69 + 2.98 for the VKA group (p = 0.002). DOACs’
treatments were mostly initiated, in 66.11% of cases vs. 19.61% in the VKA group, whereas there were
significantly more refill prescriptions in the VKA group than in DOAC group, 80.39% vs. 33.89% (p =
0.000). GP was the main prescribers in both groups, but there were significantly less GP prescribers in
the DOAC group than in the VKA group, 86.78% vs. 92.03% (p = 0.000). There were significantly less
individuals with AF in the DOAC group than in VKA group, 41.55% vs. 47.2% (p = 0.001). The rate of
individuals with VTE was also significantly lower in the DOAC group than in VKA group, 2.53% vs 6.75%
(p = 0.000). There was no significant difference in mortality, which the rate was 8.60% in the DOAC
group vs. 9.41% in the VKA group (p = 0.415). There was significantly more switch of anticoagulation
in favor of the DOAC group than in the VKA group, 8.60% vs. 1.14% (p = 0.000).
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Table 1. Comparison of age, sex, existence of one or more registered chronic diseases (RCD), anticoagulant prescription
duration, medical specialty of the prescribing physician, rates of atrial fibrillation (AF) and veinous thromboembolism (VTE),
mean number of drugs per prescription between subjects prescribed direct oral anticoagulants (DOAC) or vitamin K
antagonists (VKA), using bivariate analysis by logistic regression.

DOAC Group VKA Group
Parameter (N=2883) (N=1392) OR (95% ClI) p
Mean + SD Mean + SD
or % (N) or % (N)
0.98
Mean age (years) 87.58 +4.52 87.85+4.64 (1.00 - 0.97] 0.075
80-84 28.27 (815) 27.37 (381) Reference
1.04
85-89 38.64 (1114) 35.99 (501) [1.22 ?O 88] 0.186
90-94 25.42 (733) 27.8 (387) 0.89 0.105
Age range (years) ' ' [1.05 - 0.75] '
95-99 7.18 (207) 8.12 (113) i1 12?8 66] 0.303
0.65
>100 0.49 (14) 0.72 (10) 1.49 - 0.29] 0.462
Women 54.98 (1585) 46.98 (654) Reference
S 7
& Men 45.02(1298)  53.02(738) g e 4 0-000
0.82
Mean number of RCD 1.78+1.12 205+1.21 [0.86 - 0.78] 0.000
No RCD 8.53 (246) 6.32 (88) Reference
RCD 72
> =1RCD 91.47 (2637) 93.68 (1304) 1 92 -0.56] 0.014
N 0.97
Mean number of drugs/ prescriptions 7.40 £2.804 7.69 £2.98 0.99 - 0.94] 0.002
Initiation 66.11 (1906) 19.61 (273) Reference
Anti | D i .
nticoaguiant buration  pefi 33.89(977)  80.39(1119) ol , 0000
General 0.57
. ‘ Practitioner 86.78 (2502) 92.03 (1281) (0.71 - 0.46] 0.000
Prescriber Specialty Other
s 13.22 (381) 7.97 (111) Reference
specialties
AF 41.55 (1198) 47.2 (657) 0.80 0.001
Anticoagulant ’ ' [0.90 - 0.70] )
Indicati .
nelcation VTE 2.53 (73) 675(94) g ot s 0-000
0.91
Deceased 8.60 (248) 9.41 (131) [1.13-0.73] 0.389
8.02
nticoagulation switch to . . .36 - .
Anti lati itch 8.68 (246) 1.14(16) [13.36 0.000
4.83]

DOAC: direct oral anticoagulant, VKA: vitamin K antagonist, N: number, OR: odds ratios, Cl: confidence intervals, SD:
standard deviation, RCD: registered chronic diseases, AF: atrial fibrillation VTE: venous thromboembolism
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In the DOAC group, apixaban was the most prescribed with 64.34% (n = 1855) of individuals, followed
by rivaroxabanin 24.77% (n = 714) of cases, dabigatran in 10.89% (n = 314) of cases. For the VKA group,
fluindione was the most prescribed with 60.92% (n = 848) of persons, followed by warfarine with
35.56% (n = 495) of individuals and acenocoumarol in 3.52% (n = 49) of cases.

Table 2 compares the RCDs in both groups using bivariate analysis by logistic regression. Alzheimer's
disease was more represented in the DOAC group than in the VKA group, (p = 0.000). Compared to the
DOAC group, individuals of the VKA group had significantly more severe heart failure or heart rhythm
disorders (p = 0.000), severe hypertension (p = 0.000), severe chronic nephropathy (p = 0.000), severe
chronic respiratory failure (p = 0.021) and hemophilia (p = 0.017) and polypathology (illness not on the
list) (p = 0.000). There was no significant difference between the two groups for active chronic liver
diseases and cirrhosis, neither diabetes.

Table 2 also compares the prescriptions of medications in the DOAC group and the VKA group using
bivariate analysis by logistic regression. Furosemide (p = 0.000), digoxin (p = 0.005), fibrates (p = 0.006),
statins (p = 0.015), nitrate derivates (p = 0.019) and calcium channel blockers (p = 0.043) were
significatively more prescribed in the VKA group than the DOAC group while other antiarrhythmic
drugs (p = 0.035), proton pump inhibitors (PPIs) (p = 0.006) and antirheumatics (p = 0.009) were
significatively more prescribed in the DOAC group than in the VKA group. There was no significant
difference for the other cardiovascular drugs (platelet aggregation inhibitors, beta-blockers, central
and peripheral alpha-blockers, angiotensin-conversion-enzyme inhibitors, angiotensin receptor
blockers, thiazide diuretics and spironolactone).

Using multivariate analysis, it is shown that AF (p = 0.011), Alzheimer’s Disease (p = 0.001), the switch
of anticoagulation (p = 0.003), PPIs (p = 0.015) and antirheumatics (p = 0.016) were significant
determinant factor for the prescription of DOAC vs. VKA, while male sex (p = 0.003), refill prescription
(p = 0.000), GP prescribers (p = 0.144), VTE (p = 0.000), severe heart failure or heart rhythm disorders
(p = 0.001), RCD (p = 0.036), severe kidney failure (p = 0.000) and the presence of furosemide (p =
0.001), fibrate (p = 0.004) and heparins (p = 0.016) were significant factors for the VKA prescription
(see Table 3).
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DOAC Group VKA Group
Parameter (N=2883) (N=1392) OR(95%Cl) p
% (N) % (N)
Alzheimer’s disease 7.49 (216) 4.31 (60) [0.41-0.75] 0.000
Severe heart failure or heartrhythm
. 56.50 (1629) 68.03 (947) [1.43-1.87] 0.000
disorders
Severe hypertension 17.31 (499) 21.62 (301) [1.12-1.55] 0.001
RCD iilvsere chronic nephropathy and/or | .o\, 3.59 (50) [1.74-4.03] 0.000
Severe chronic respiratory failure 2.77 (80) 4.17 (58) [1.08 -2.15] 0.021
Haemophilia [1.25 -
0.10 (3) 0.50 (7) 0.017
18.79]
Ilinesses not on the list 8.91 (257) 14.08 (196) [1.37-2.04] 0.000
Furosemide 48.53 (1399)  55.75 (776) [1.18-1.52] 0.000
Digoxin 9.23 (266) 12.07 (168) [1.10-1.66] 0.005
Other antiarrhythmic drugs 14.08 (406) 11.71 (163) [0.67-0.98] 0.035
Proton pump inhibitors 43.95(1267)  39.44 (549) [0.73-0.95] 0.006
Drug Fibrate 2.32 (67) 3.88 (54) [1.18-2.44] 0.006
Antirheumatics 1.60 (46) 0.65 (9) [0.20-0.82] 0.009
Statins 26.99 (778)  30.60 (426) [1.04-1.37] 0.015
Nitrate derivatives 4.65 (134) 6.39 (89) [1.06-1.85] 0.019
Calcium-channel-blockers 22.06 (636) 24.86 (346) [1.01-1.36] 0.044

RCD: registered chronic diseases, DOAC: direct oral anticoagulant, VKA: vitamin K antagonist, N: number, OR: odds ratio,
Cl: confidence interval, PNS: primitive nephrotic syndrome.

Table 2. Comparison of registered chronic diseases and medications between subjects with direct oral anticoagulants and
those with vitamin K antagonists, using bivariate analysis by logistic regression. Only significant differences are reported.
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Table 3. Comparison of selected parameters in subjects prescribed direct oral anticoagulants or vitamin K antagonists,
using multivariate analyses by logistic regression. The results should be interpreted from the DOAC group.

Parameter OR (95% Cl) p
Male sex 0.80[0.69 - 0.93] 0.003
Refill prescriptions 0.12[0.15-0.11] 0.000
General practitioner as prescriber 0.72 [0.56 - 0.94] 0.014
Atrial fibrillation 1.30[1.06 - 1.60] 0.011
VTE 0.34[0.23 - 0.50] 0.000
S.evere heart failure or heart rhythm 0.68 [0.55 - 0.86] 0.001
disorders

Alzheimer Diseases 1.83[1.30-2.57] 0.001
RCD 0.96 [0.86 - 0.99] 0.036
Severe chronic nephropathy and/or PNS 0.31[0.19 - 0.50] 0.000
Anticoagulation’s switch to 2.36[1.34-4.16] 0.003
Beta-blockers 1.12[0.96 - 1.30] 0.149
Other anticarythmic drugs 1.20[0.96 - 1.49] 0.112
Furosemide 0.76 [0.66 — 0.89] 0.001
Nitrate derivatives 0.78 [0.57 - 1.08] 0.135
Fibrates 0.54 [0.36 - 0.83] 0.004
Other cholesterol and triglyceride regulator ~ 0.58 [0.31 - 1.09] 0.089
Calcium channel blockers 0.85[0.71-1.01] 0.065
PP 1.21[1.04 - 1.40] 0.015
Heparins 0.51[0.30-0.88] 0.012
Antirheumatics 2.59[1.19 - 5.61] 0.016

OR: odds ratio, Cl: confidence interval, VTE: venous thromboembolism, RCD: registered chronic
diseases, PNS: primitive nephrotic syndrome, PPI: proton pump inhibitors

DISCUSSION

We conducted, four years later, the study with the same design of the Manckoundia et al. work [19],
to analyze the prescribing practices for oral anticoagulation in older adults. As the first work [19], this
study was performed on real-life data using a health insurance agency database. In addition, in the
present study, we collected mortality data.

The studied population consisted of 4275 individuals who had a mean age of 87.7, roughly evenly

distributed between women and men (50.04% vs. 49.96%).
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Individuals of the two groups were very old. The two populations had the same mean age (87.58 in the
DOAC group vs. 87.85 years in the VKA group).

In this study, DAOC was twice as prescribed as VKA. In 2017, Manckoundia et al. found that despite
the guidelines that recommended prescribing DOACs rather than VKAs for the management of AF, the
prescription rate of VKA were higher, probably because GPs were more reluctant to prescribe new
treatments to older adults [19]. The new seen trend is also observed in the world, for example, the All
Nippon AF In the Elderly (ANAFIE) registry [23] conducted in Japan from October 2016 to January 2020
showed that 92.4% of patients received DOACs.

In our study, we also could see that VKA treatment was changed for DOAC in several individuals
(8.68%). This initiative by prescribers is an argument in favor of a change in practices with increasing
confidence in DOACs.

The shift of prescribing practices was likely due to the confirmation of the use of DOAC in first intention,
in the absence of contraindications, by the ESC’s current guidelines [20] associated with the publication
of articles confirming that DOACs have a better benefit—risk ratio than VKAs in older patients [24].
Then, 4 years was long enough to let the prescribers, mostly GPs, experiment those treatments, to let
them use these molecules with trust in their efficiency and their relative harmless use. Physicians
gained more insight and control over the molecules by noticing less bleeding, especially serious
bleeding, by themselves. The drug's cost was not taken into account because in France, the treatments
are reimbursed in full when it is linked by a RCD.

Furthermore, it seems that the patients that beneficiated of the switch of prescription in DOACs' favor
were satisfied, while also being concerns about side effects [25]. Despite the trend’s reversal from the
study published in 2017, as now DOAC are the most prescribed drugs, the rate of VKA prescription still
appears to be elevated with 32.56% of the whole prescriptions. This could be explained by the
possibility of contraindication of DOACs, and the reluctance of patients to take or professionals to
prescribe DOAC without the possibility of monitoring. Because, contrary to what we could think, the
absence of biological test doesn't seem to always be an asset for the treatments' adherence [26].

In the VKA group of our study, there were more refill prescriptions (80.39%) than novel prescriptions.
This could be explained by the fact that GPs were by far the most frequent prescribers. In the DOAC
group, there was more novel prescription (66.11%) confirming that the current trends reached GPs

meaning that VKA were less initiated.
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Unexpectedly, 32 individuals had both a VKA and a DOAC. For us, one reason to explain this situation
could be the fact that some prescribers still thinks that the switch might need an overlap of both
molecules.

In this study, apixaban was the most prescribed DOAC followed by rivaroxaban and dabigatran. We did
not mention edoxaban as it is not marketed in France. Fluindione was still the most prescribed VKA
followed by warfarin and acenocoumarol [27].

Talking about the patients' characteristic of our study, in both groups, most patients had more than
one RCD. However, compared to the VKA group, a bigger proportion of patients of the DOAC group
had no RCD (8.53% vs 6.32%). The mean number of drugs appeared to be seven in both groups,
confirming polypharmacy trend in the older population [28], while the mean number of drugs was five
in 2017. While having less RCD, compared to VKA group, patients of the DOAC group had a significantly
lower rate of severe comorbidities such as severe heart failure or heart rhythm disorders (56% vs. 68%)
and severe kidney diseases (1.3% vs. 3.5%), as it was confirmed in the multivariate analysis. Contrary
to 2017, in the present study, severe hypertension and severe chronic respiratory failure were not
determining prescription factor of one of these drugs. Meanwhile, patients of the DOAC group had
more Alzheimer's disease. The fact that severe chronic nephropathy was a factor associated with VKA
prescription is an expected outcome, as the French National Authority for Health (Haute Autorité de
Santé) recommends the use of VKA rather than DOAC in patients with severely reduced renal function
(i.e., creatinine clearance < 15 mL/min) [10]. It is known that the kidney excretion of oral
anticoagulation varies according to the DOAC molecule. The rate of kidney excretion is 27%, 33%, and
80%, for apixaban, rivaroxaban and dabigatran respectively [29]. A reduction of dose is needed for
DOAC in certain situations. Thus, apixaban should be prescribed at 5 milligrams per day if there is two
of the following characteristics: age = 80 years, weight < 60 kg, and creatinine > 1,5
milligrams/deciliters. Rivaroxaban is prescribed at 15 milligrams per day, to lessen the risk of major
bleeding. Dabigatran is strictly contraindicated when creatinine clearance is below 30
milliliters/minute [30]. Because the worsening kidney function is associated with a major risk of
bleeding [31], there is a need of frequent monitoring in older individuals consuming VKA. The choice
of VKAs by prescribers in severe heart failure or heart rhythm disorders could be due to the fact that
DOAC are contraindicated in valvular AF. It could also be associated with frailty by the prescribers [32].
In addition to the kidney, the liver also contributes to the excretion of anticoagulants. In parallel, the
liver is responsible for the production of most factors involved in the coagulation [33]. So, in case of

active chronic liver diseases or cirrhosis, DOACs and VKAs should be use with caution. Apixaban and

23



UFR + Université de Bourgogne ~
SBIENBES UFR des Sciences de Santé D 4\
DE SANTE SRR D )

DIJON Circonscription Médecine J/

d )
UMNIVERSITE DE BOURGOGNE

rivaroxaban are mainly cleared through the liver (75% and 65%, respectively), while only 20% of
dabigatran is eliminated by the liver (80% by the kidney) [34]. In addition, plasma binding protein reach
95% for rivaroxaban, 85% for apixaban and is lower for dabigatran (35%). It may result in a higher levels
of free fraction of medication when liver albumin synthesis is reduced. In addition, apixaban and
rivaroxaban are metabolized by cytochrome P450 enzymes, whose activity is diminished in liver
disease [34]. Some observational studies showed that DOACs are more effective and safer than
traditional anticoagulants [35,36]. The European Medicines Agency (EMA) recommend using the
Child-Pugh score to guide the prescription of DOACs [37]. This guideline doesn’t recommend using
DOACs in patients with Child-Pugh C liver disease or in patients with any liver disease associated with
coagulopathy. For patients taking VKA, the management of drug posology is challenging as warfarin,
which has plasma protein binding nearing 99%, is eliminated by the liver through cytochrome P450
and the level of international-normalized-ratio (INR) increase with cirrhosis. The level of INR is not well
defined in this population resulting in a higher risk of thrombotic events when the dosing is suboptimal
and increase of bleeding risk when it is supratherapeutic [38]. In our study, patients with liver disorder
were not sufficiently represented, as there were 12 in total, divided into 7 in the DOAC group and 5 in
the VKA group.

Heart failure and AF are frequently associated and when both entities coexist, it results in a high risk
of thromboembolism. It seems that individuals treated with DOAC have a higher risk of ischemic stroke
then those treated with warfarin treatments, explaining the rate in our study [39].

The combination of Alzheimer’s disease and DOAC could be due to the fact that some studies
concluded that DOACs could protect against the evolution of dementia by targeting thrombin, which
is an early hallmark of Alzheimer’s disease when pathological [40].

Other factors or diseases associated with frailty, such as polypathology, not included in RCD, disabling
stroke, ischemic peripheral or coronary artery diseases and diabetes [41] were not prevailing in both
groups. It is surprising, especially because frail individuals have a higher risk of falling [42] and because
of their comorbidities, they have a higher risk drug-related adverse event. Kim et al. compared the
outcomes of DOAC vs. VKA by frailty levels and found that apixaban was associated with lower rates
of adverse events across all frailty levels [43].

Comparing to 2017, there were significantly more individuals in the VKA group with VTE than in the
DOAC group, despite DOACs being safer and more convenient [44]. It could be explained by the
complexity of prescription of DOACs requiring the prescriber’s expertise for VTE. This result was also

highlighted in 2017 in a Danish nationwide cohort study [45] in which Sindet-Pedersen et al. found that
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the prescription of DOAC was increasing but individuals were more likely to be treated by VKA when
they had one of the following situations: previous VTE, chronic kidney disease, liver disease, cancer
and thrombophilia.

In our study, AF was an independent factor associated with DOAC's prescription, confirmed in the
multivariate analysis, meaning that the current guidelines [20] are effective and respected. It is already
known from metanalyses, that DOAC were associated with a significant reduction of risk of stroke,
intracranial hemorrhage, mortality while having an equal risk of major bleeding compared to warfarin
but is associated with an increased risk of gastrointestinal bleeding, leading to a favorable risk-benefit
profile [46,47]. Since then, some studies were published to confirm the safety and effectiveness of
DOAC vs. VKA in older patients with AF [48].

Regarding medications, most cardiovascular drugs, such as beta-blockers, calcium-channel-blockers,
angiotensin-conversion-enzyme, thiazide diuretics, spironolactone and nitrate derivatives, were
prescribed with similar rates in the two groups. The two drugs that were confirmed in the multivariate
analysis being associated with the VKA prescription, compared to DOACs, were furosemide and
fibrates. PPIs and antirheumatic treatments were surprisingly determining factors for the prescription
of DOACs. The presence of PPIs could be linked with the fear of the risk of a gastrointestinal bleeding
[49]. The association of antirheumatic could be due to the fact that some antirheumatic therapeutic,
non-steroidal ones included, increased the risk of bleeding when associated with warfarin [50].

In the present study, there was no significant difference between the two groups as concerns mortality
rate. Indeed 8.6% of individuals were deceased in the DOAC group and 9.41% in the VKA group.
While this study has the advantage of analyzing real life data thanks to the data of the MSA and
comparing the prescription's habits in France for oral anticoagulation 4 years after the previous study,
one of the limitations still lies in its retrospective design and the short timeframe analyzed (i.e., one
month). Still, about 4275 individuals aged 80 years and older were included. Another limitation is
related to the extrapolation of anticoagulant indications from RCDs as we did not have access to
complete medical records. Going further, we unfortunately did not have access to the biological results
of the patients, which would have allowed us to get to estimate renal and liver functions. Additionally,
while AF is always declared as an RCD, certain VTE events might not have been recorded if they were
considered non-serious by prescribers. The lack of reporting VTE events could explain the fact the low

rate (3.92%) of VTE in the whole population.
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Based on regional data, our results cannot be generalized to all kinds of populations. However, this
database is nonetheless very valuable so that it can be used to generate pertinent real-life studies and

it offered a comparison after several years.

CONCLUSION

In this population composed of very old individuals, i.e., 80 years and older, DOACs were more
prescribed than VKAs. Whether the mean age and mean number of drugs per prescription were
similar in the two groups, individuals who received VKAs had more severe comorbidities (RCD),
especially severe chronic nephropathy, severe heart failure or heart rhythm disorder. By comparing
this study to the one made in 2017, we could appreciate the shift of prescribers’ practices in
accordance with the current guidelines. With ageing, kidney function worsened increasing the
bleeding risk. There is a need to promote studies assessing the benefice-risk profile of DOACs vs.
VKAs in patients with severe kidney insufficiency to bring new data in order to adapt the use of

certain drugs.

CONCLUSION EN FRANCAIS

Dans la population de notre étude composée de personnes trés agées, c'est-a-dire de 80 ans et plus,
les AOD étaient plus prescrits que les AVK. Si I'age moyen et le nombre moyen de médicaments
consommés étaient similaires dans les deux groupes, les personnes sous AVK présentaient des
comorbidités plus séveres (affections de longue durée), notamment une néphropathie chronique
sévere, une insuffisance cardiaque sévére ou un trouble du rythme cardiaque.

En comparant cette étude a celle réalisée en 2017, nous avons pu apprécier I'évolution des pratiques
des prescripteurs plus en accord avec les recommandations en vigueur. Avec I'age, la fonction rénale
se dégrade. L’insuffisance rénale étant un facteur de risque de saignement, il est nécessaire de
promouvoir des études évaluant le profil bénéfice-risque des AODs par rapport aux AVKs chez les
patients atteints d'insuffisance rénale chronique sévere pour apporter de nouvelles données

permettant d’adapter I'usage de certains médicaments.
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ABSTRACT

Two main types of oral anticoagulants are available in France, vitamin K antagonists (VKAs) and more
recently direct oral anticoagulants (DOACs). The benefice-risk profile appears to be favorable for
DOACs, being as effective but safer (less severe and cerebral bleeding) than VKAs. In the previous study
from 2017, we could see that, for various reasons, older adults did not seem to receive the same
modalities of oral anticoagulants than young individuals. To assess the course of practices of
anticoagulation, we repeated this cross-sectional study, comparing very older individuals taking DOACs
to those taking VKAs. Ambulatory individuals aged 80 years and older were included. They were
affiliated to Mutualité Sociale Agricole of Burgundy and were refunded for a medical prescription of
oral anticoagulation in March 2021. DOAC group and VKA group were compared for the demographic
conditions, registered chronic diseases (RCD), the number and types of prescribed drugs and mortality.
A total of 4275 very old subjects were included, 67.44% (2883) received DOACs and 32.56% (1392)
VKAs. Thus, DOACs were more prescribed than VKAs. The two groups had similar age. In the DOAC
group, there were more women (54.98% vs. 46.98%) (p = 0.000), less RCD (91.47% vs. 93.68%) (p =
0.014), less venous thromboembolism (2.53% vs. 6.75%) (p = 0.000), less severe heart failure (56.50%
vs. 68.03%) (p = 0.000), less severe kidney diseases (2.77% vs. 4.17%) (p = 0.000) and more subjects
with Alzheimer’s disease (7.49% vs. 4.31%) (p = 0.001). Individuals of the DOAC group had less
prescriptions of furosemide (48.53% vs. 55.75%) (p = 0.000) and fibrates (2.32% vs.3.88 %) (p = 0.044).
They also had more prescriptions of proton pump inhibitors (43.95% vs. 39.44%) (p = 0.006) and
antirheumatics (1.60% vs. 0.65%) (p = 0.009) than those of the VKA group. There was no difference in
mortality. This study found change of practices for DOACs’ prescription.

RESUME

Deux principaux types d’anticoagulants oraux (AO) sont disponibles en France, les antagonistes de la
vitamine K (AVK) et plus récemment les AO directs (AOD). Le profil bénéfice-risque semble étre en
faveur des AODs, puisqu’ils sont aussi efficaces tout en présentant moins de risques de saignement
grave et cérébral que les AVKs. Dans une étude réalisée en 2017, il fit observé que, pour diverses
raisons, les adultes plus agés ne bénéficiaient pas des mémes modalités de traitement par AO que les
plus jeunes. Pour évaluer I'évolution des pratiques de prescription des AO durant les 4 dernieres
années, nous avons répété cette étude transversale, en comparant les personnes agées prenant des
AODs a celles prenant des AVKs. Les personnes ambulatoires d’age 2 80 ans ont été incluses. Elles
étaient affiliées a la Mutualité Sociale Agricole de Bourgogne et remboursées pour une prescription
d'AO en mars 2021. Les 2 groupes AOD et AVK étaient comparés pour les données démographiques,
les affections longues durées (ALD), le nombre et les types de médicaments prescrits, ainsi que la
mortalité.

Au total, 4275 individus trés agés étaient inclus, dont 67.44% bénéficient d’un traitement par AOD et
32.56% d’'un traitement par AVK. Si I'age des 2 groupes était similaire (87,6 ans), il y avait
significativement dans le groupe AOD, plus de femmes (54,98% vs 46,98%) (p=0.000), moins d’ALD
(91,47% vs 93,68%) (p=0.014), moins de maladie thromboembolique veineuse (2,53% vs 6,75%)
(p=0.000), moins d'insuffisance cardiaque sévére (56.50% vs. 68,03%) (p=0.000), moins de maladies
rénales graves (2,77% vs 4,17%) (p=0.000) et plus de maladies d'Alzheimer (7,49% vs 4,31%) (p=0,001).
Il 'y avait aussi moins de prescriptions de furosémide (48,53% vs 55,75%) (p=0.000) et des fibrates
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(2,32% vs 3,88%) (p=0,044). Comparés a ceux du groupe AVK, les patients sous AOD étaient aussi plus
susceptibles d’étre traités par inhibiteurs de la pompe a protons (43,95% vs 39,44%) (p=0,006) et
antirhumatismaux (1,60% vs 0,65%) (p=0,009). Il n'y avait pas de différence concernant la mortalité.
Cette étude retrouve donc une évolution des pratiques de prescription en faveur des AOD par rapport
aux AVK.
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THESE SOUTENUE PAR Mme AZZOUG Chana

CONCLUSIONS

Depuis 2016, il est recommandé, en I'absence de contre-indication, d'utiliser les anticoagulants oraux
directs (AOD) plutdt que les antagonistes de la Vitamine K (AVK) en cas de nécessité d'anticoagulation
orale en présence d‘une fibrillation atriale non valvulaire ou de maladie thromboembolique veineuse.
En effet, les AOD s'averent mieux tolérés que les AVK avec notamment un risque de saignement
cérébral ou grave réduit. Au cours des premiéres années de leur utilisation, les AOD étaient peu utilisés
dans la population dgée, comme |'a montré Manckoundia et al. en 2017. Cette derniére étude avait
comparé les taux de prescription des AOD et des AVK chez les personnes dgées ambulatoires et il avait
été mis en évidence que les médecins étaient réticents a prescrire de nouvelles molécules, les AOD
étant moins prescrits que les AVK. Ainsi, les patients agés n'étaient pas traités de la méme maniére
que les plus jeunes. Aussi, nous avons réalisé une nouvelle étude sur le méme design afin d'analyser
I"évolution des habitudes de prescription, 4 ans plus tard.

Dans la population de notre étude, composée de personnes agées, voire trés agées, soit de 80 ans et
plus, les AOD étaient plus prescrits que les AVK. Les personnes des 2 groupes avaient le méme age. Les
personnes recevant un traitement par AVK présentaient des comorbidités plus séveres, notamment
des néphropathies chroniques séveres, une insuffisance cardiaque sévére ou des troubles du rythme
cardiaque. Les patients des deux groupes recevaient le méme nombre de médicaments.

En comparant cette étude a celle réalisée en 2017, nous avons pu apprécier |'évolution des pratiques
des prescripteurs a la suite des recommandations actuelles. Ces quatre années passées ont permis aux
praticiens d'avoir plus de recul, les aidant & prescrire ces nouvelles molécules en toute sécurité et
confiance. Avec 'dge, la fonction rénale se dégrade, sachant que I'insuffisance rénale est un facteur de
risque de saignement. || est donc impératif de surveiller fréquemment les patients agés sous AOD car
une certaine proportion d'entre eux peuvent développer une insuffisance rénale chronique modérée
ou sévére contre-indiquant actuellement I'usage d’AOD. Il est aussi nécessaire de mener des études
évaluant le bénéfice/risque des AOD par rapport aux AVK chez les patients atteints d'insuffisance
rénale sévere afin d’apporter de nouvelles données permettant d’adapter I'usage de certains AOD.
Pour exemple, selon certains auteurs, I'apixaban pourrait étre utilisé comme traitement alternatif aux
AVK dans la maladie thromboembolique aigué chez des patients atteints d'insuffisance rénale sévere.
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Dijon, le 2! SePTEnbes 2o2)
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TITRE DE LA THESE : DIRECT ORAL ANTICOAGULANTS VERSUS VITAMIN K ANTAGONISTS IN
INDIVIDUALS AGED 80 YEARS AND OLDER: OVERVIEW IN 2021

ANTICOAGULANTS ORAUX DIRECTS VERSUS ANTAGONISTES DE LAVITAMINE K CHEZ LES
PERSONNES AGEES DE 80 ANS ET PLUS : ETAT DES LIEUX EN 2021

AUTEUR : CHANA AZZOUG,

RESUME :

Deux principaux types d’anticoagulants oraux (AO) sont disponibles en France, les antagonistes de la
vitamine K (AVK) et plus récemment les AO directs (AOD). Le profil bénéfice-risque semble étre en
faveur des AODs, puisqu’ils sont aussi efficaces tout en présentant moins de risques de saignement
grave et cérébral que les AVKs. Dans une étude réalisée en 2017, il ft observé que, pour diverses
raisons, les adultes plus agés ne bénéficiaient pas des mémes modalités de traitement par AO que les
plus jeunes. Pour évaluer I'évolution des pratiques de prescription des AO durant les 4 derniéres
années, nous avons répété cette étude transversale, en comparant les personnes agées prenant des
AODs a celles prenant des AVKs. Les personnes ambulatoires d’age = 80 ans ont été incluses. Elles
étaient affiliées a la Mutualité Sociale Agricole de Bourgogne et remboursées pour une prescription
d'AO en mars 2021. Les 2 groupes AOD et AVK étaient comparés pour les données démographiques,
les affections longues durées (ALD), le nombre et les types de médicaments prescrits, ainsi que la
mortalité.

Au total, 4275 individus trés agés étaient inclus, dont 67.44% bénéficient d’un traitement par AOD et
32.56% d’un traitement par AVK. Si I'dge des 2 groupes était similaire (87,6 ans), il y avait
significativement dans le groupe AOD, plus de femmes (54,98% vs 46,98%) (p=0.000), moins d’ALD
(91,47% vs 93,68%) (p=0.014), moins de maladie thromboembolique veineuse (2,53% vs 6,75%)
(p=0.000), moins d'insuffisance cardiaque sévére (56.50% vs. 68,03%) (p=0.000), moins de maladies
rénales graves (2,77% vs 4,17%) (p=0.000) et plus de maladies d'Alzheimer (7,49% vs 4,31%) (p=0,001).
Il y avait aussi moins de prescriptions de furosémide (48,53% vs 55,75%) (p=0.000) et des fibrates
(2,32% vs 3,88%) (p=0,044). Comparés a ceux du groupe AVK, les patients sous AOD étaient aussi plus
susceptibles d’étre traités par inhibiteurs de la pompe a protons (43,95% vs 39,44%) (p=0,006) et
antirhumatismaux (1,60% vs 0,65%) (p=0,009). Il n'y avait pas de différence concernant la mortalité.
Cette étude retrouve donc une évolution des pratiques de prescription en faveur des AOD par rapport
aux AVK.

MoTs-CLES : aged 80 and over; anticoagulant; direct oral anticoagulants; vitamin K antagonists.



